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Fundamental statistics, stat|st|ca| methodology, descriptive statistics, probability, discrete and
continuous probability distribution, sampling distributions, estimation, hypothesis testing, chi-square
test, correlation and simple regression analysis, applying statistical techniques in basic research using
statistical packages

4122112 AMAAMEASAFAIA 3(3-0-6)

Discrete Mathematics
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Sets, sequences, and functions, logic, the growth of functions, methods of proof and
mathematical induction, recursive definitions and algorithms, counting methods and recurrence
relations, relations, and introduction to graph theory
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Information Management based on Artificial Intelligence Technology
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Principles, theories, and practices in business processes, information system in organization,
components of information system and artificial intelligence technology, relationship between information
system and artificial intelligence technology, application of artificial intelligence technology in organization
management, laws, ethics and social impact issues, analysis, design and develop information system
in area of education, food, nursing, industrial services, and business

4122114 mmSanqmﬁanﬂiﬁlamsﬁm%’uﬁn%nmmmauﬁ’amai‘ 3(3-0-6)

Communicative English for Computer Scientists
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Computer science glossary, reading texts from authentic sources, reading skill, and analyzing
the computer science research articles, grammar and punctuation for writing skill, planning and writing
essays, blogs, research papers in computer science, listening skill in seminar, discussion or others,
and conference presentation skill

4121204 s:uumuﬁaua 3(2-2-5)

Database Systems
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Principles, theories, and practices in database system, relational database model,
normalization, entity relationship diagram, structured query language, transaction processing,
concurrency, triggers and stored procedures, database access control and database security, database
management system, and application of database system

4124607 1AT99MMIZUVUABNAILADIDIRIE 3(0-6-3)

Intelligent Computer System Project
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Study of system requirement and related researches in area of intelligent computer system
project, project planning and management, project proposal creation, project conducting, project
evaluation, project presentation, and project reporting
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Python Programmmg
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Principles, theories and practices in python programming, problem identification,
programming steps for solving problem, data types, input and output, condition, comparison, and
repeat statements, variables and parameters, and file management

4122626 msﬁ@umﬁmmuﬂaauﬁn 3(2-2-5)

Full Stack Web Development
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Principles, theories, and practices in web application design, HTML language, Javascript
language, server-side programming, human computer interaction design, web data management,
user access control and applying of web application development in area of education, food, nursing,
industrial services, and business

4123212 n'ﬁf‘al,m']zvfﬁauawwm‘lm)j 3(2-2-5)

Blg Data Analytlcs
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Principles, theories, and practices in big data analytics, big data sources, big data analytics
process, big data analytics techniques, and big data analytics in practices

4122321 N102NUULUATWRAIRILNNDIRIYE 3(2-2-5)

Intelligent Games Design and Development
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Principles, theorles, and practices in game design and development, 2D and 3D game
modeling, roles of artificial intelligence in games, game analysis and design, scene design and character
development, animantion and sound control, and including artificial intelligence features in games

4121310 msdsuldsunsudedauand 3(2-2-5)

ObJect Oriented Programming
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Principles, theories, and practices in object oriented programming, classes, attributes,
methods, constructors, abstract classes, interfaces, inheritance, encapsulation and information hiding,
polymorphism, reuse, thread handlings, error handlings, event handlings, and practices in object
oriented programming
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Mobile Appllcatlon Design and Development
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Principles, theories, and practices in mobile device programming, features and limitations of
mobile devices, tools and languages used for programming, user interface design, use of components,
database connection, security on mobile application, simulation and testing, and implementation to
a mobile device

4122323 MTIATTARLAZEaNUULIBIGaUNG 3(2-2-5)

ObJect Oriented Analysis and Design
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Principles, theories, and practices in introduction to system analysis and design, system
development life cycle, project planning, system requirements and feasibility study, Unified Modeling
Language model, input and output designs, processes after system analysis and design, and
application of system analysis in area of education, food, nursing, industrial services, and business

4123326 Aenssuvanau; 3(2-2-5)

Software Englneermg
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Principles, theories, and practices in software engineering, software requirements
specification, agile software development process, CMMI Model, project management, team
management, software cost estimation, software testing, tools for software engineering, and software
development practice in area of education, food, nursing, industrial services, and business

412131 Tﬂiaa%aﬁauaLLa:n'ls"“ams'l:ﬁé'ana%ﬁu 3(2-2-5)

Data Structures and Algorithms Analysis
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Principles, theories, and practices in data structure, arrays, linked lists, stacks, queues,
trees, graphs, heaps, hash tables, algorithms analyzation for searching, sorting, traversing trees,
hashing, and finding shortest paths in graphs
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Artificial Intelllgence Algorithms
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Principles, theories, and practices in artificial intelligence concepts, data and data preparation,
data visualization, classification algorithms, data clustering algorithms, regression analysis and
prediction algorithms, optimization algorithms, researches in area of artificial intelligence algorithms,
and applications for solving the real-world problems

4122324 nsdaullsunsailyaylszavg 3(2-2-5)
Artificial Intelllgence Programming
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Principles, theories, and practices in concepts of artificial mtelhgence programming, handling
vectors, matrices, arrays, and data frame, programming for data classification, clustering, regression
analysis and prediction, optimization, and applications for solving the real-world problems

4121313 n13UsSEANARANNLAZABNAILABSIN AL 3(2-2-5)

Image Processing and Computer Vision
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Principles, theories, and practices in image processing, color and color space models,
image representation and transformation, object detection and analysis, researches in area of image
processing and computer vision, application in movie industry, midical image analysis, autonomous
vehicles, and agriculture

4121205 miﬁ'amsﬁ‘auaI,Lavm%ihﬂé'aa‘%ﬂw 3(2-2-5)

Data Communication and Intelligent Networks
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Principles, theories, and practices in data communication, elements of data communication,
data communication architecture, OSI model, TCP/IP protocol suite, data transmission, data link
control, computer network and network devices, local and wide area network technology, mobile
and wireless network technology, network administration, concept of artificial intelligence in computer
network security
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4123213 M3BOALUULATNTUIAISIASaNgAaNRLADS 3(2-2-5)

Computer Network Design and Administration
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Principles, theories, and practices in computer network design and administration, 3-level
hierarchical model, IP address calculation, virtual local area networks (VLANS), congestion controls,
quality of service (QoS), network management protocols, network performance monitoring

4122325 FxuUUHUANIS 3(2-2-5)

Operatmg Systems
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Principles, theories, and practices in operating system structures, process management,
process synchronization, memory management, storage management, file system, security and
protection, virtual machines, and distributed operating system and network

4121408 amilasnssuaaniiainas 3(2-2-5)

Computer Architecture
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Principles, theories, and practices in computer architecture, central processing unit, internal
memory, external memory, bus system, input/output control units, pipelining, and multiprocessor
architectures

4122215 n’m‘%sm%l%aﬁn 3(2-2-5)

Deep Learmng
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Principles, theories, and practices in deep learning algorithms, activation functions,
optimization functions, convolutional neural networks, recurrent neural networks, LSTM neural network,
Generative Adversarial Networks (GANSs), and applications of deep learning algorithms in real world
problems

4122216 miﬂi:mawad’aamfma:ﬁumﬁﬁﬁﬁ’aua 3(2-2-5)

Data Preprocessmg and Visualization
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Principles, theories, and practices in data representation, missing and outlier data
management, data cleaning, data scaling, normalization, feature selection, feature extraction, importance
of data visualization, data visualization charts, and using of data visualization tools
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Artificial Intelllgence in Text Processing
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Principles, theories, and practices in text processing, syntactic analysis, semantic analysis,
application of artificial intelligence in text classification, sentiment analysis, language translation, text
extraction, chat bots and recommendation system

a122218 ilganszasglumsitansiiBsnsnainsal 3(2-2-5)

Artificial Intelllgence in Predictive Analytics
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Principles, theories, and practices in time series data, preparation of data for prediction,
K-nearest neighbors, regression, Bayesian classifiers, support vector machine, neural networks, and
applying a predictive model to the real-world data

4123214 1@32W18%RI8UITEN 3(2-2-5)

Neural Networks
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Principles, theories, and practices in neural networks, perceptrons, processing in a
perceptron, single layered perceptrons, multilayered perceptrons, gradient descent learning algorithms,
backpropagation learning algorithms, different neural network models, and application of neural
networks

4123215 N1YARIMLBIT U 3(2-2-5)

Cognltlve Computlng
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Principles, theories, and practices in cognitive computing, human thinking process model,
Integration of artificial intelligence in cognitive computing, virtual advisor system, interactive robots,
digital healthcare system, customer behavioral analytics system, fraud detection system, and credit
analytics system
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Image Recogmtlon
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Principles, theories, and practices in image data, convolution neural networks, image
preprocessing, dataset preparation, libraries and tools for image recognition and image classification,
face recognition, medical image recognition, text recognition, object identification, industrial product
defect detection, and biometric identification
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Selected Topic in Data Science and Artificial Intelligence
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Data science and artificial intelligence topic that does not include in the curriculum. The
topic should relate to emerging data science and artificial intelligence issue

4122219 nalulaiiia3adnsasafinaaiyalal 3(2-2-5)

New Era Computer Network Technology
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Principles, theories, and practices in architecture, standard and new era computer network
protocols, mobile network technology, wireless network technology, 4G/5G/6G technology, network
interconnection, routing protocols, and basic network configuration

4122220 NUINIIAIDLILEINIUDIANT 3(2-2-5)
Enterprlse Network Administration
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Principles, theories, and practices in basic router configuration, static route, dynamic route,
routing dynamic protocols, VLAN configuration, standard ACL and extended ACL configuration
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Artificial Intelllgence and Network Securlty
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Principles, theorles, and practices in network security, computer threats, malicious software,
intrusion detection and prevention systems, firewall, threat and attacking analysis, and application of
using artificial intelligence to support network security
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Cryptography
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Principles, theories, and practices in cryptography, data encryption and decryption
processes, data encryption using symmetric and asymmetric keys, data encryption standards, hashing,
public key generation and exchanges, digital signature, digital certificate, and application of using
artificial intelligence in cryptography

4123218 m3igakaIaw 3(2-2-5)

Authentication .

WanN13 N waznsEnUFURNeINUNMIRgIRAInL Uszimaainmsngaiainu nsngas
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FARA NIrUAENS uaz miﬂi“aﬂm%ﬂmmﬂivmwﬂumiwmumm

Principles, theories, and practices in authentication, types of authentication, password
based authentication, two-factor authentication, multi-factor authentication, biometric authentication,
permissions, and application of artificial intelligence in authentication

4123219 mﬂfufaﬁuganwmmmnm‘éua%ﬁa 3(2-2-5)
Blockchain Technology and Cryptocurrency
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Principles, theories, and practices in blockchain technology, distributed ledger technology,
fundamental elements of blockchain, types of blockchain, security of blockchain, hashing and encryption,
cryptocurrency and transaction, and application of blockchain technology and cryptocurrency

4123220 ilggyszasgluszuuaaiia 3(2-2-5)

Artificial Intelllgence in Cloud System

NANNIT N0 UWAE m’mmjgmmmnuﬂmmwﬂi“ﬂmﬂui VUARIIR mmaﬁ VUARIIA
mﬂ‘wmmium VU AB1IAR mm%mnmmamuﬂmmmi ﬂwﬂm VUARIIA miﬂi Emﬁflsn
ﬂmmﬂﬁmmtfwamﬂwmmamﬂmnﬁ mﬂwmmmwamﬂam mﬂ‘wmmi Immﬁwwmm e
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Principles, theories, and practices in artificial intelligence in cloud system, types of cloud
system, cloud services, researches in area of artificial intelligence in cloud system, application of
artificial intelligence in software as a service, platform as a service, infrastructure as a service, and
storage as a service
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4123221 msdiaulisunsuilygdszAnsunglnsatlalad 3(2-2-5)

Artificial Intelllgence Programming on IoT Devices

WaNNT NOBY Uaz ﬂﬁNﬂﬂgU@ana’sﬂuvLaIMLLa Toyaiszduguuginantlalefiguninile
Tafluaznadande mn%u‘[‘ﬂmmm’mﬂuaﬂmtﬂaiaw w\liumnﬂmmﬂimmmmuaﬂmfﬂa‘[aﬂ
nIe mumiu,awwaﬂmslfuﬂuIﬂiLLﬂmﬂmmmi%wmuuaﬂmmﬂa‘[aw e miﬂi”aﬂﬁmwauﬂﬁmmﬂm
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Principles, theories, and practices in loT and artificial intelligence on loT devices, loT devices
and connections, programming for controlling loT devices, artificial intelligence frameworks for loT
devices, process and principles of aritificial intelligence programming on loT devices, and applications
for solving the real-world problems

4123222 msdAnmamzFaamsewmaluladnisiaansyalusiuazanusiuasiadetie  3(2-2-5)
Selected Topic in New Era Communication Technology and Network Security
mma‘m\ﬂmuLmMIasJﬂﬁaamiaﬂiwuLLa mmuumLmamamluv[,ﬂmmaﬂmmmﬂ@ﬁau

Tunangens wdaifedesiulszidulng %) memum@h‘[aa m‘;ﬁaﬁnm@%mm ATMNRRALAT TN
New era communication technology and network security topic that does not include in

the curriculum. The topic should relate to emerging new era communication technology and network

security issue

4122326 MIR@AWINNUBITBEALEAITN 3(2-2-5)
Social Network Game Development
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SnaasnNunlnFeaiaisn m’iwmaumuuﬂaﬁmﬂaLu@]mﬂ wazih T dununannesnlndeainiin
Principles, theories, and practices in social network game development, component of
social network games, multi-user game design, social network game development tools, social network
game security, social network game testing, and implementation to social network platform

4122327 MSDONUUUUALEINAIALATAINIULAN 3(2-2-5)

Character Desngn and Creation for Games

Nann13 ‘nqwg e mﬁwﬂﬂgwmmﬂumiaammuma A7 ﬂmaﬂwmmaﬂma AT YANNYDY
FINTAT aﬂwmvuﬂfﬂ POIFIAZAT NININFINZAILLY 2 Hfinde 3 AR mimaaﬂm%a\ima AT LaY
mildrenduas ietielunsesnuuuuazaNiIaEA

Principles, theories, and practices in character design, character attributes, characteristics,
character behaviors, design of 2D or 3D character, character movement, and software using for
character design and creation

4122328 UgyszAngdmsun1snawILNa 3(2-2-5)

Artificial Intelllgence for Game Development

NaNN13 ‘V]E]‘MJ;] LR mﬂnﬂgummmnuﬂmmwﬂi ﬂmmmm’ﬁwwmmu WA e
Audnyse ﬂwﬁm‘ﬁwmswwmmu mﬂmﬂmmmi ﬂwmwawwmmu G]’]%ﬂ’]iﬂ’JUﬂNWm A7
NIABAUTUN mﬁmau% mimwgmm‘u mimaaﬂmmmmavm miﬂimmumwmrmmm
WX NIUTUNOANTINTDIAIaEATIMINN

Principles, theories, and practices in artificial intelligence for game development, researches
in area of artificial intelligence for game development, use of artificial intelligence in game development
for character control, pathfinding, decision making, planning, character movement patterns adaptation,
game difficulty adaptation, game character adaptation
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4122329 MTVDNULUIAOUATUDTLNTY 3 NG 3(2-2-5)

3D Object and Animation Design

wann3 naed waznIinddfineinunseenuuinguaziaiiiudy 3 4R nIeenuULIng
waziukeiingy 3 88 msldldsunsmieaneinguazueiwdu 3 48 waznsinUfuannetesiy
lassnumisaneinguazuaiingu 3 16

Principles, theories, and practices in 3D object and animation design, 3D object and
animation design, using programs to create 3D object and animation, and practices in 3D object
and animation project

4123327 msesnuuulszaunmsaid ialedagilszasg 3(2-2-5)

User Experlence Design w1th Artificial Intelllgence

NANNNT NOBY Uz rmNﬂﬂgummmﬂumiaammuﬁi”aumimm% mmmﬂmmmmsaammu
5z ﬁ‘umimmﬁf WITNNTRNLUVY T ﬁumimmsn ﬂmmmwamaﬁiumﬂﬁmmsﬂ Yazifindiieiy
mﬁaammuﬂi”aumimmﬁuﬂﬁmuu miﬂivﬂn@%ﬂmmﬂsvwmwamstiaanLm‘uﬂi FEUNTIN 1
LLqummmiaaﬂLLuuﬂiwaumim;ﬁm memﬁmmwylumiaaﬂLLuuﬂiwaumimgﬂm

Principles, theories, and practices in user experience design, the importance of user
experience design, user experience design cycle, factors in user experience design, current issues
of user experience design, application of artificial intelligent in user experience design, trends of user
experience design, and practices in user experience design

4123328 aluladwanisa 3(2-2-5)

Metaverse Technology

NANNIT NOBY UaE miNnﬂgummmﬂ‘ULwﬂlulaﬂLu@WLaiﬁ ONGIRE NavYBIIE VULNALATH
inaluladanuasoadon naluladnnuasoddn MIvenLUIzUUWIOIE nwideiAsitosiumnalulad
LHALATH Lmeiﬂizqﬂﬁ‘IWﬁIuIaEJLwnma

Principles, theories, and practices in metaverse technology, elements of metaverse system,
virtual reality technology, augmented reality technology, metaverse system design, researches in area
of metaverse technology, and application of metaverse technology

4123329 NIINRIBIIBUDRLNTT 3(2-2-5)

Animation Development

NaNN1I ‘nqwg LLa”miNﬂﬂg‘ummmﬂumiwwmﬂmuammu NIEUIWNITWNU IO TN T
mIFeunAiindes waz NNINNILATIT LD TN T

Principles, theories, and practices in animation development, animation development
process, storyboard creating, and animation project development

4123330 MSANFUANIZEDINAIRMINEWLNNLarRaBlanay 3(2-2-5)
Selected TOplC in Game Development and Interactive Media .
mmamqmumiwwmmmm ﬁamlmmau mhﬂmmmaﬂimmmﬂﬂaaﬂuwaﬂam Wvaf

AeadaeAulaziining 9 NUNABNITNAHBUNHLRZ fouivldnau
Game development and interactive media topic that does not include in the curriculum.

The topic should relate to emerging game development and interactive media issues

4124912 msHndszaunsalizininginsaaaiiines 3(450)
Field Experience in Computer Science
vJnﬂivﬁmmimwwwmﬂ’mmmiﬂammLmaimﬁmmmmaﬂuwmﬁmumﬂﬁmamﬂLamm

VAN TUN U A mmﬂaoummmavﬂi ﬁumimmﬂmimmuaLﬂummamw

Practical professional Internshlp in the area of computer science or related fields in
government or private sector organizations, overall operational report creation, knowledges and
experiences sharing via English presentation
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neaInne ¢ Bachelor of Science Program in Cosmetic Science
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lnsvasionangms
Jununbeinnuassanangaslinesndt 124 vieis dadimiiwmiuniisio uenaIumeInIm
LATNENIT ATH

1. nuondvaAnuINolU 30 nosnm
2. NUOAdBIIAWN: 88 ntiognmn
2.1 namimiugwinendansuazatiaeans 12 nbaefin
2.2 NFNITURNIZATH 67 vihgia
2.3 naIniden 6 niIEhin
2.4 nguimAnUszaunsoiinndn 3 wiaefin
3. nuondsndeniasiutiosndn 6 nuoann
n1svYANISISgUN1sdau
NUOAJBIIaWN: 88 ntiognmn
nduduliugudnefansia:AuRFIENS 12 vidoann
4021118 iaffiug 3(2-2-5)
Fundamentals of Chemistry
4031119 %ﬁwmﬁ”ugm 3(2-2-5)
Fundamentals of Biology
4091115 uPAAANS 3(3-0-6)
Calculus
4011101 WandAugm 3(2-2-5)
Fundamentals of Physic
naudsilawzAu 67 nuounn
4141106 Lﬁumqm%wLLaz‘uqﬂﬁﬂmwﬁfﬂiwmmamiﬂ%mﬁwmq 3(3-0-6)
Career Paths and Personality of Cosmetic Scientists
4141107 $ANen200 988 3(3-0-6)
Cell Biology
4141108 aidpnedldnenmansiaiosdons 3(2-2-5)
Analytical Chemistry in Cosmetic Science
4142306 FuaddmSuinermaniiadiesdans 3(2-2-5)
Biochemistry for Cosmetic Science
4142307 Lﬂﬂﬂ'5::qnﬁﬁw%ﬂimnﬂmmiﬂ%mmmﬂ 3(2-2-5)
Applied Chemistry for Cosmetic Science
4142308 9adringuazinenfduiudmivineemaniiadosdons 3(2-2-5)
Microbiology and Immunology for Cosmetic Science
4142108 ﬁugmma&gﬂsﬁﬁmﬂ%mﬁwaw 3(2-2-5)
Basic Principles of Cosmetic Formulations
4142402 MIRIsNIUNARTILASe IEN a1 ouAoE 3(2-2-5)
Color Cosmetic Formulations
4142403 mié’?ﬂﬁw%’uwﬁmﬁmﬂ@mﬁmﬁﬂ 3(2-2-5)
Skin Care Formulations
4142602 miﬁ'amimmé’mqwﬁw%’ui‘wmmam‘m%"aﬂﬁwaw 3(3-0-6)

Communicative English for Cosmetic Science
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4142109

4143143

4143407

4143408

4143409

4143410

4143144

4143602

4143145

4143308

4143146

4144903

4144902

4143147

4143148

4143309

4143149

4143150

4143151

41431562

NANNWNEITNTALUATB IR D79
Natural Products in Cosmetics

ngviEne 9385330 uaznIfNaIaifuilnanyiInemaniaiaidians

Laws, Ethics and Consumer Protection for Cosmetic Users
NNINAIALASEIRID

Cosmetics Marketing

nIReiTuRARAIguALEuRNLAzIEY

Hair and Nail Care Formulations
MIDBNLULLII M T UNARA T Aa i1

Packaging Design for Cosmetic Products
NITUIMNIHAALATDIEIB I NAE NN LAz MR TunIwE R

Good Manufacturing Practice for Cosmetic Manufacturing Process

ATNAIFITBIHAAATATLAS YA D7

Cosmetic Product Stability

mmﬁmqmﬁamﬁﬁwm

English at Work
miﬂ‘izl,:ﬁu@mmwLmewﬂaa@ﬁmﬂ%mﬁwmﬂ

Quality and Safety Evaluation for Cosmetics
FARLaZNTIILERNIINAaD LT DI du

Statistics and Introduction to Experimental Design
mmﬂuﬁﬂﬁ:naumiﬁﬁﬁﬁ]qmmw ATHON LAZLATDIETDN
Entrepreneurship for Health, Beauty and Cosmetics Business
FunwdmSUInemansaieedany

Senimar in Cosmetic Science
Tasenuwiseneinemaniiaiesdans

Research Project in Cosmetic Science

ndudsuden lutiesndn
wilwnalulaguazmairduniodions

Nanotechnology and Nano-based Delivery System in Cosmetics
waluladFrn g msuinenmansia3esdans
Biotechnology for Cosmetic Science
&:Jm:ﬁaumiaml,ﬁaqmmw

Health SPA Entrepreneur

N7 803 EAIENA R L AID IR IR ZLET DT
Cosmetics and Supplements for Antiaging

NARA AT BN UL EILAR

Sunscreen Products
waluladasmwnaioininendmaniiaiosdans
Information Technology for Cosmetic Scientists
meluladuazuinnssnaiosdmonnitnassgiogunn

Technology and Innovation of Cosmetics from Local Economic Plants

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

1(0-3-2)

3(0-9-0)

nuosnm

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)
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4143153 Lﬂ%‘aﬂﬁwawmﬂmmi 3(2-2-5)
Food-based Cosmetics

4143154 nFryadwiionIguaiiavi 3(3-0-6)
Pharmabiotics for Skin Care

4143411 manesn3unanneiiua3Sen 3(2-2-5)
Cosmetic Formulations for Household

4143503 ﬁwﬁwamzmmﬁaqmmw 3(2-2-5)
Essential Oils for Health

4143155 N1909NLUUEIUALAZNIZUIMNIHAALATDIEIBY 3(3-0-6)
Factory Design and Cosmetic Manufacturing Process

4143156 mMInawWan W iATesd a1 3(2-2-5)
Cosmetic Product Development

4143412 MeAnafERsLazaITINed NS UINemMansLAIaedang 3(3-0-6)

Anatomy and Physiology for Cosmetic Science

Nauduvlinus:aun1snidsIsw 3 nuoann
4144802 mMIfnwMeInemansia3nssans 3(0-30-0)
Professional Internship in Cosmetic Science

nuoAdsdeniasiitiosndn 6 nuosnn

WaenSeuwnednan 1 anldieendn 6 wiede TunangnIseauySynniveiumIineay
saundn Inglidriuneininedounud weliduneindimualfdeu Tnglddumieinmnluno
n3gSaIMangns
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4021118 mﬁﬁ%g’m 3(2-2-5)

Fundamentals of Chemistry

TA39851902AaN USH b ITNNUD A1779076) NudzLAH Lmﬁ SRR snmmm LaEIIRTANY
amwwamam VAUFATRAT amamu NIN-LUe Lﬂummaﬂmavwﬁmamu WARBUNIE TINRRAWT
5ITNTR Lﬂu&‘ﬂmmaﬂ WAZLTULTD SN ILAS miﬂi‘“ﬂﬂmmamiwaamaamumm WaeNIUAUANTT
Tuitofiertos

Atomic structure; stoichiometry; period table of the elements; chemical bounding; gas, solid,
liquid and solution; thermodynamics; kinetics; chemical equilibrium; acids and bases; basic nuclear
chemistry and radiology; organic chemistry, natural product substances; environmental chemistry;
chemical sensors; application of relevant knowledge and related workshops

4031119 %ﬁnmﬁus’m 3(2-2-5)

Fundamentals of Blology

RRLAZINLNUOATHN NTZUIBNITTNUIBITZUUAN 9 ‘lummm Wuﬁmﬁm TWWINITANH
NAINAAIENNTINN BIAINEILAENOANTIN LL@J/]’]‘L]QUGIﬂ’]TY]LﬂEI’J“H@G

Cell and metabolism; body systems of living things; genetics; evolution; biodiversity; ecology
and behavior; and related workshops

4091115 Lmagﬁa 3(3-0-6)

Calculus

ﬂaﬂﬁnu afmuazanseiiow ety auwumaaﬂaﬂﬁnmm miﬂﬁ”ﬂﬂm ANMALTMAZANHLIY
ﬂmmmmm mﬁm SAMENANS MIIATIZRRIWAN inuﬂmwnmmmmﬂmw LREINARANTITNN
USHuo

Functions, limits and continuity of a function; derivative of a function and application; velocity
and acceleration; maximum and minimum problems; related rates; marginal analysis; indefinite integral
and techniques of integration

4011101 HAndAwg 3(2-2-5)

Fundamentals of Physncs

iuuuwmmm LNADS WITLAY m;]mimﬂmm mmmmmmu NIABLAZ THINWAN aNAR
nawae amwmwﬂu ARuLazIEes 989lna amwwamam TR wlmdn NAumERs uaz miﬂg‘ummi
iummawmﬁmaﬂ

System of units and vector; force and laws of motion; work and energy; impulse and
momentum; equilibrium and elasticity; sound and waves; fluid; thermodynamics; electricity; magnetism;
optics; and related workshops
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4141106 Lﬁ%mam%wu,azuﬂﬁnmwﬁn%ﬂmmamﬁﬂémé’ﬂma 3(3-0-6)

Career Paths and Personality of Cosmetic Scientists

nenmanILALesEneny nwmmma“mwmmammnmaml,maﬂmmﬂm‘vmﬂivmmm”
imumﬂa UNUNAMIRmWILIEng 1§unsenindusutninemaniiedasdiany finwefis il
ARITIT, 21 m‘mnmaumﬂmﬂjwimwmmﬂa UIUUARLD LA LLiﬂﬁ]ﬂﬁmﬁwwmmaﬂmW ILENN1E
LLa”mwummNUﬂanmw N1ININAIA LL@”memmﬂmﬂuumuw mwmmmﬂmmmﬂuw%
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Tusann miwwmwamﬂmmmum’]mmmimmaﬂm wazum linmaaiosdons

Cosmetic science; evolution and overview of cosmetic science in national and international
perspectives; roles to country development; career paths for a cosmetic scientist; essential 21st
century skills; international career paths; inspiration and motivation; personality development; dress
and hairstyles for good personality; building personal identity and personal brand; beauty from within;
successful speaking techniques as a leader; and confident body language communication; market
trends of cosmetics; customer-based product development, and cosmetics trends

4141107 B insvawan 3(3-0-6)

Cell Biology

LANLTAER ammmawﬁaa U‘wm"nm‘[mLaﬂamamaamwmiumimimLLa N13IAN8TDITRE
ANMIUABFADLTNS U mﬂuﬂiumiﬁﬂmmmm‘umLﬁmau,a MR EILTRS

Stem cells; cell cycle; biomolecular function against proliferation and death of skin cells;
cell cytotoxicity; and techniques of studying cell biology and cell culture

4141108 AfSanzilndIngmaniiaiasdians 3(2-2-5)

Analytical Chemlstry in Cosmetic Science

ﬂ’]ﬁ’JLﬁi’]“’WLNﬂMﬂ’]W e mﬁﬁmmmmWammwmmmmﬂ mﬂuﬁv[,mmsm uastnAdAELUAN
Tasalnd Tasalana il mﬂuﬂmium%mmmumﬂ MIRTREoULAZLITlAsIa3N Y uazaeslsznay
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Qualitative and quantitative analysis of cosmetic products; titration; spectroscopic;
chromatography; particle size analysis; chemical structure determination

4142306 BaafidmsuIngmansiaiasdans 3(2-2-5)

Biochemistry for Cosmetic Science

f3TluLanNasg 7 F’H%IUVLE'IW]W] e fadlalnauaznIndiiadsn nimazdlunazlysfnu
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Aearuinenmansiaioidnons

Biomolecules, carbohydrate, lipid, nucleotides and nucleic acid, amino acid and protein,
enzymes and applications to cosmetic raw materials; metabolism of biomolecules; and molecular
techniques in cosmetic science
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4142307 afilszgnddmduingmansiaiasdians 3(2-2-5)

Applied Chemistry for Cosmetic Science

mimLmﬂLLamﬁmaﬂsﬂaﬁﬁﬁimauauma ame3dlaad ‘]_J{]ﬂiﬁﬂLLawﬂﬂlﬂiuﬂﬁiﬂivﬂaUE}%ﬂiﬁl
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Classification and nomenclature of organic compounds; stereochemistry; reaction and
mechanism of organic compounds; hydrocarbon; functional groups of organic compounds; isolation
and extraction; phase equilibrium, solubility and isotonic; adsorption isotherm; kinetics; thermodynamics
of cosmetic manufacturing process; surfactants; and rheology
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Microbiology and Immunology for Cosmetic Science
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Normal microbiota and pathogenic microorganisms on skin and in oral cavity; roles of skin
flora to skin and oral cavity; microbiomes, probiotics and prebiotics; skin and oral cavity diseases from
microorganisms; microbial contamination in cosmetic products; standard methods of microorganism
analysis; innate and adaptive immunity as defense mechanisms against infection from microorganisms;
allergies and skin irritation
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Basic Prmc1ples of Cosmetic Formulations
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Basic knowledge of cosmetics; history of cosmetics; structure of the skin; a study of basic
techniques and calculation of cosmetic formulations; studying properties, qualities and functions of
raw materials used in cosmetic products; principles of cosmetic forms and ingredients; workshops on
raw material preparation for cosmetics: surfactants in cosmetic formulations, emulsion, gel, solution,
suspension, powder, ointment, spray, stick and paste

4142402 MSAINTUNARAMITLATDIF1D19UAIR 3(2-2-5)
Color Cosmetic Formulations . .
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Introduction to color cosmetic products; types and properties of colorants used in cosmetics;

importance of pigments in cosmetic products; advantages; color theory and determination of colorants;

basic knowledge and development of color cosmetic formulations; face powder, foundation products,
eye cosmetics, brushes and lip cosmetics or lipstick
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Skin Care Formulations
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Chemical and physical properties of the skin; cosmetic formulations of skin care: anti-aging
products, moisturizers, whitening products, sunscreens, products for sensitive skin, acne products,
anti-perspirants and deodorants, scrubs, massage products, skin cleansing products and oral hygiene
products; workshops on skin care product preparation
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Communicative English for Cosmetic Science
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English conversation; use of vocabulary, phrases and sentences in summarization; analysis,
interpretation, giving opinions and application to cosmetic science

4142109 WAAAMIISITNTIRILATDIEI1 3(2-2-5)
Natural Products in Cosmetics .
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Overview of natural products, primary and secondary metabolites; functions and biosynthesis

of secondary metabolites; theory and practice of extraction, isolation and structural identification

of secondary metabolites; physical and chemical properties and toxicity of secondary metabolites;
application of natural secondary metabolites to cosmetic formulations: glycosides, alkaloids, terpenoids,
polyphenols and other metabolites
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Laws, Ethics and Consumer Ifrotection for Cosmetic Users .
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Definition; properties of cosmetics; ethics and professional conduct in cosmetic science;

acts, ministerial regulations and Public Health ministerial regulations on cosmetics, cosmetics

advertisement; ASEAN, EU, USA and Japan regulations on cosmetics; cosmetic registration in Thailand;
risk assessment and consumer protection for cosmetic users; Thai Industrial Standard for cosmetic
products; EU standard of GMP for the cosmetic manufacturing; and halal cosmetics
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Cosmetics Marketing
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Marketing concepts for cosmetics; consumer motivation; consumer persuasion and
analysis of consumer behavior; branding; labelling; packaging design; online marketing strategies;
promotions; risk diversification; e-advertising process; e-commerce and e-marketing; social network
trends; budget and evaluation; advertisement and promotions; social responsibility on promotions;
laws and regulations on advertisement and promotions for marketing and e-commerce

4143408 mséfwh%’uwﬁmﬁmﬁ@umﬁuwmmuﬁu 3(2-2-5)

Hair and Nail Care Formulations . .
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Anatomy and physiology of hair and nails; principles of cosmetic formulations for hair and
nail care, hair cleansing products, hair conditioners, hair and scalp treatment, hair dyes, hair perm
products, hair straightening products, and nail products; workshops on hair and nail care product
preparation: hair cleansing, hair conditioner, hair and scalp treatment, hair dyes, hair perm products,
hair straightening products, and nail products
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Packaglng Design for Cosmetic Products
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Introduction to packaging deS|gn, fundamental pr|nC|pIeS of design, interm of two-dimension
and three-dimension; functions and importance of packaging; types of packaging; materials and
packaging forming; roles of packaging to shelf life; eco-friendly packaging; packaging regulations and
standards; choosing appropriate packaging for cosmetics; quality control of packaging

4143410 NITUIBNINAMLASDIFIDWMARA NN UAZIENFAA IBNIHAR 3(2-2-5)
Good Manufacturing Practice for Cosmetic Manufacturing Process
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Good I\/Ianufacturlng Practice for cosmetic manufacturing process in accordance with

ASEAN guidelines on cosmetic GMP regarding raw materials, packaging, manufacturing process;

quality control, premises, equipment, personnel, hygiene, documentation system and internal audit;

workshops on industrial cosmetic production

45



4143144 ANAAIGIVDIHAAAMTLATDIRDT 3(2-2-5)

Cosmetic Product Stablllty
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Introduction to cosmetic product stability; chemical, physical, microbial, therapeutic and
toxicological stability of cosmetic products; shelf life or expiration date calculation; stability of cosmetic
products to surrounding conditions and packaging; degradation mechanism of active ingredients;
studying stability of cosmetic products in normal and accelerated conditions; and guidelines on stability
testing for cosmetics
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English at Work
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English skills at work; English for business, marketing, customer and visitor reception,
negotiation, plan and product presentation; writing and project presentation
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Quality and Safety Evaluation for Cosmetics

gaaifesiinluaiodions denmun ey ﬂimmmﬂsﬁmiﬂi naulutadosdany
ﬂ’]iﬂﬁuLN%ﬂ’]ﬁLLWﬁN’MN’mMWaﬂﬁﬁiﬁﬁﬂm mwﬂaamnﬂumﬂwammwmmmmﬂ MIWA N1332ANE
LADY WAy miamamaqmwmwmmnﬂm‘sﬂ‘s ﬂauwiﬂmmaﬂmmq ’Jﬁﬂ’]i‘ﬁ@]ﬁ@‘u%’mﬂ@uﬂ Iounzin
maldnaa Sz aN aaumawwuuumwm mi‘ﬂumaumawaumsﬂ,mmmmm@ U3zANdNINYD
mimmauma WmmiﬂiwwuﬂmmwLLawmmeEﬂﬁ]wa&mmsmmefmmﬂmmimaaﬂu‘waﬂmam
e ﬂ’]i‘ﬂﬂﬂ@uiumﬁ’]ﬁuﬂi miﬂi Lmuﬂmamu@wmmamwmaﬂwamﬂmwmaﬂmmﬂ ANIUILLHWAINH
Unaaneluo1maias uazI3u5IIN Ltaummﬂﬂgummﬂmﬂuﬂ

Prohibited ingredients in cosmetics; restrictions and quantity of ingredients used in
cosmetics; evaluation to skin penetration; safety of cosmetics use; irritation and inflammation on skin
from cosmetics; clinical testing, recommendation for appropriate use of cosmetics; microorganisms
on skin; microbial contamination in cosmetics; efficiency of antimicrobial agents; principles of cosmetic
quality evaluation and satisfaction, both for laboratory and volunteer testing; evaluation of cosmetic
physical properties; safety evaluation for volunteers and ethics; and workshops

4143308 SAARUAZANITIIUABNNTNARDILEDIGH 3(2-2-5)

Statistics and Introduction to Experimental Design
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Probability and probability distributions; concept of estimation and hypothesis testing;
regression and correlation analysis; principles of experimental design; completely randomized design;
randomized complete block design; factorial experiment; combined analysis of variance; data that
violate some assumptions of variance, missing data

46



4143146 mﬂﬂuﬁ’ﬂsxnanmiﬁiﬁaammw AMNIN BAZLAIBIEINS 3(3-0-6)

Entrepreneurshlp for Health, Beauty and Cosmetics Business
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Basic concepts of business operation; basic accounting; basic taxation; entrepreneurship;
technopreneurship and innovation management; modern business planning; concepts and principles
of modern marketing with a focus on profits from customer satisfaction; marketing management;
marketing strategic, planning analysis on products, prices, distribution; and case study of cosmetic
product promotions through electronic media; and commercial innovation creation
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Seminar in Cosmetic Science . . .
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Research and presentation of research articles in cosmetic sciences, that student are
interested for research project
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Research Project in Cosmetic Science
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Research in cosmetic science or the problems in cosmetic productions, by literature
reviews, experimental design, testing, data analysis, conclusion and report presentation under advisor’'s
suggestion
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Nanotechnology and Nano-based Delivery System in Cosmetics
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Principles of nanotechnology and substance delivery system; nano-based delivery system
in cosmetics, cosmeceutical products, liposomes, nanoparticles, micro-particles, microemulsion and
nanoemulsion; principles and methods of equipment operations; techniques and modern methods
of analysis, research, validation, and cosmetic and cosmeceutical production; evaluation of physical
properties and stability; trends and innovations of nanotechnology and nana-based delivery system
in cosmetics
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Biotechnology for Cosmetic Science
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Application of biotechnology to cosmetic science; cosmetic usefulness of biotechnological
products: plants, animals and microorganisms; biomolecular modification techniques for new raw
material development for cosmetics
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Health SPA Entrepreneur
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Studying Health Establishment Act B.E. 2559 to develop academic knowledge regarding
health establishment; the science of Thai massage; aqua therapy for health and additional services;
exercise for health; food for health; yoga; meditation; use of Thai herbs; management of health SPA
business; understanding of products, tools and equipment in a health spa; application of knowledge
to SPA business careers and ability to upskill
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Cosmetics and Supplements for Antiaging
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Aging body, skin and hair; factors influencing human aging; anti-aging and mechanism;
antiaging cosmetics and supplements
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Sunscreen Products
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Introduction to sunlight and effects on skin; types of sunscreen and tanning agents; Sun
Protection Factor against UVB and UVA, regulations of sunscreen products and new technology;
sunscreen cosmetic formulations; and workshops
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Information Technology for Cosmetic Scientists
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Application of information technology equipment to search for data, online information,

e-books, academic journals; principles of writing a research proposal; technology for research paper
documentation; plagiarism check; academic presentation, online media creation; and presentation
with infographics
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Technology and Innovation of Cosmetics from Local Economic Plants
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Overview of traditional and new economic plants according to government policies; initial

herbs stated in the Herbal City Strategy; studying herb laws, database, chemical properties, extraction
technology, evaluation of biological activities; herb standards; handling of raw materials and processing
of traditional and new economic plants, and initial herbs to become Thailand new identity; cosmetic
innovation development; value-added products with international standards; trends and innovation of
using plants in cosmetics; and market trends
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Food-based Cosmetics
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Integration of food chemistry, pharmaceutical food and pharmacognosy in cosmetic
science; raw material development and active ingredients from food for cosmetic science; sources
and properties of raw materials: vitamins, minerals, plantbased food, animal-based food and food
from microorganisms; studying advantages and disadvantages of food-based cosmetics; using food
flavors and colors in cosmetics; developing food-based cosmetic formulations; studying edible cosmetic
formulations aimed for radiant skin, wrinkle repair and antioxidant for the elderly
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Pharmabiotics for Skin Care
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Relationship of host and skin microflora; microbiomes on skin; factors influencing changes
of skin microbiomes; active ingredients in skin care cosmetics obtained from probiotics, prebiotics
and postbiotics
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Cosmetic Formulatlons for Household
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Raw materials for household cosmetic formulations; developing original cosmetic formulations
for household; evaluation of detergent products: laundry products; dishwashing products; floor and
bathroom products; car washing products, hazardous substances; relevant laws and regulations
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Essential Oils for Health
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ﬂauwammmnaﬂuﬁmam ANNUaaanELaY mwmﬂuwmammumm”mm miaﬂﬂmuumm%m
NIATIVNDUURLNITAIVANARNIN mam‘wmmmmmaﬁmuuwamwmﬂ mimaﬂ%uwummwmmwa
qINN ﬂ’]iﬂiﬂ%’m%‘ﬂm\liummwE]Tﬂ%ﬂﬂuﬁﬂ’]ﬁ@i MIRIRNSULASEIEa1ITHNAwTON LaznINATaL
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History and knowledge of essential oils, aromatic substances, olfactory system, odor
classification for fragrance, chemistry of essential oils; structure, sources, chemical compounds,
pharmacological effects and application; scent evaluation in aromatherapy; safety and toxicity of
essential oils; essential oil extraction; inspection and quality control; standard requirements on essential
oils; choosing essential oils for health; making essential oils for aromatherapy; scented cosmetic
formulations, and laboratory testing

4143155 N139NUULENWALAZNTZUIRANITRAALASEIFDN9 3(3-0-6)
Factory Desngn and Cosmetic Manufacturmg Process
‘mﬂmﬂmmmﬂ‘umiaaﬂLmumiamuwmammmmmﬂ NNI9ONLUUTDTRAALAY amvm

mmﬂmmaiﬂﬂmw 3 L) ﬂ?mumiwaWmﬂa@a’mﬂi’wLLa‘“ﬂ’i‘“mumﬂmﬂﬁum@wammﬂfmmae

fiolunszuiwnmandnaiosdions

Principles of factory design for cosmetic manufacturing; designing a factory and warehouse
by a 3-D program; industrial manufacturing process and production expansion; operation of equipment
in cosmetic manufacturing process

4143156 MSWAWIRAAAMITLAZEIE1 3(2-2-5)

Cosmetic Product Development

mi‘wwmwammmmmmmmmmwm ammiaﬂmm\mWuﬂﬂﬂmaqmiammiaﬂmmmm
Iﬁmaﬂmm Nmmimmmﬁwmmﬁsmm% ﬁmmimmmomummﬁmmmﬂ LRZNILEUDLWIAR
HARATATLASEIRDN

High quality cosmetic product development; consumer-based cosmetic formulary; problem-
based cosmetic formulary; research-based cosmetic formulary; market-based cosmetic formulary; and
presentation of cosmetic product concepts

4143412 MedmamansuazassTINdmMILIngmansiaissdnans 3(3-0-6)
Anatomy and Physnology for Cosmetlc Science
. TATIN5 LAz TENNY09 A7 WH LAY T89010 WaLszUDYIZaNN NMITHAIBRAIN IV INARN T
N RNGRLRD! m‘s‘mm&mmwsﬂmmmﬂ WAz TBIINY
Structure and functions of skin, nails, oral cavity and nervous system; skin permeability of
cosmetics; epidermal homeostasis and hormone homeostasis

4144802 Msinunedingamaaiiaiasdrans 3(0-30-0)
Professional Internshilp in Cosmetic Science o .
MIANUAIR Feusd Wnyudszaunmsoiuasinezlunsinuiiedssnuinermansaio

1879 Tuﬁmuﬂimaumi ammmmamamﬂm mﬂmmmwemua wazdauuziinvesnnNIglszi

I3 IN A ERSLALE IR0
Internship, learning and building skills and experience from cosmetic science-related jobs

at private enterprises or public organizations under the supervision of an advisor from the Cosmetic

Science Program
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1. Bonangms
mwulng CAANEATINEAEATUIANIA 81913101 eUINBLAZANNUADANE
MEIDINGE : Bachelor of Science Program in Occupational Health and Safety

2. BeuSryryuazanuvdvn

melne Foufin : Inenenanniidie (enTlewisiouazannlasndie)
fada : nu. (@Fewiouazannlasndie)

MEIIND) Faufin : Bachelor of Science (Occupational Health and Safety)
fada : BSc. (Occupational Health and Safety)
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Tumheinnunsaanangnildtesnit 140 wiheda AdadimdtmiuriiefnenaanuInia

waznaNII Foil
1. MwaAdBANUINoIU
2. MUOAJBIAWEAIU
2.1) nauftugnidnininenenanfuazadiaaans
2.2) ngniingwindneniiewisuazanuUseadounsinemandgrnm
2.3) NI InanzmadiewmseuazandUaene
3. nuomdsudenias 1Seulitieandn

n1sYANISISEUN1sdau
nuondsatawrAu ssulitesnsn

nauiliugudBBWINYAENSIA:AUNFANENS

NauduBIdNYIANEnS
4011102 &ndaly

General Physics
4011606 UftAnIRENdIlY

General Physics Laboratory
4021119 afinaly

General Chemistry
4021604 UitAnsadnaly

General Chemistry Laboratory
4031119 %ﬁwmﬁugm

Fundametal Biology
4031601 FuAd

Biochemistry

NaAUdBIACUAFANENS

4091115 uAngad
Calculus

4071405 adfuazMIeNIINeFans
Statistics and Scientific Research

nauiiugudsiBweBosulisna:aoulasnieua:neFansguniu
4072107 miﬂgu‘wmmaLﬁaqé’fﬂumum%namﬁﬂ
First Aid in Occupational Health
4072108 MeIMAMEATLaEEITING 1IN LE
Human Anatomy and Physiology
4071210 233810333 IN w1 T10uwNe
Professional Ethics in Occupational Health
4073523 M3vansgenneeigUifnuluaniulsznounis
Health Management of Workers at Work
4071211 o13ewiNe AnnUaoanguazaNNLInaaNIHWN1TA%
Occupational Health, Safety and Work Environment

30 nuosNn
104 wilidgnn
20 vwena
30 wueia
54 nena
6 nuosnn

104 vildsnn
20 WuosNM
14 nuognn

3(3-0-6)
1(0-3-2)
3(3-0-6)
1(0-3-2)
3(2-2-5)
3(3-0-6)
6 nuosunNm
3(3-0-6)
3(3-0-6)
30 nuosnNm
3(2-2-5)
3(3-0-6)
3(3-0-6)
3(2-2-5)

3(2-2-5)
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4072331 n3samIowmdeduIndon
Environmental Health Management
4072512 miu%mimuﬁmmﬁ@miqsumw
Health Management Administration
4072332 ’“msnmii:m@Lmzmiﬁi:gmmﬂlﬁumuaﬁaam:ﬁmm:mmﬂaamffﬂ
Epidemiology and Application in Occupational Health and Safety
4072333 m3ianIdesniuiazalugnlinlniueiiewde
Occupational Health Disease Prevention and Control
4073905 lATiN19398uazwIANIINANNUaDANE
Safety Innovation and Research Project

naudsiswiaw:auiansosuisna:ndulasnnie
nauduvia1GoauIY

4073344 a133ean3
Occupational Medicine

4072214 &33IMeieiuindsataznInIniimn
Environmental Physiology and Work

4073345 RWANIRIIARONUAZONTIOUTE
Environmental and Occupational Health Toxicology

4073906 FNNWINNANTI0WINY ANNUADANY LazaMWLIARONTWNTNIN
Occupational Health, Safety and Work Environment Seminars

naudvindulasnny
4073346 annUaaanglunizuinn1ininems
Process Safety
4074338 mIuImsiansanulaeaiglugasiriniiy
Industrial Safety Management
4074339 maiansdpAfeLioysziiutlaeiuuazauas
Fire Management for Evaluation, Prevention and Control
4074340 m’:tu%mil,t,a:mﬁ@mimwLﬁlmmﬂqmmwmw
Industrial Risk Management and Administration

Ngu3B13AINSsSUNIVAIUBIBIaUTBIa:ADWUasnfenSainalulagnisAouAL

AUDIBoBUIY na:ADUaIANY
4073418wé’fﬂLm:msﬂif:qﬂ@i‘mii:mEJmmﬂE[,uamuﬂizﬂaumi
Principles and Application of Ventilation at Work
4073419 ¥an3IAINIIHANNUaANENIUAN WU IZNOUNNILAZNUNDETN
Principles of Safety Engineering at Work and in Construction
4074341 MIIANININTBILREEATNNTIN
Industrial Waste and Management

naudsingrivigaBosuiyia:ndwUasnny
4074201 nrianeemuaNNUaanis 8150w INBLAZENINLIARDNNIIYINH
Safety, Occupational Health and Work Environment Laws

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(0-6-3)

54 wiuosnn

10 nuosNA

3(3-0-6)

3(2-2-5)

3(2-2-5)

1(0-2-1)

12 nuosnm

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

9 nuouNM

3(2-2-5)

3(2-2-5)

3(3-0-6)

6 nuosnNm
3(3-0-6)
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4072334 mmgmmﬁwmiﬁmmmﬁaa@ﬁ&m%aamﬁ’mmzémmﬁaw 3(3-0-6)
Safety, Occupational Health and Environment Management Standards

NdudvguANENSaNaNNSSL 12 nuosnn

4072607 guFnansanmnTININRUg L 3(3-0-6)
Basic Industrial Hygiene

4073621 N3AUAIDENNAUGIAEATATIANTTNLAZNITIATIEA 3(2-2-5)
Industrial Hygiene Sampling and Analysis

4074817 n3AnUseaUNIbITTANNFIATATgATIMNITHLAZ AN ABANE 3(0-30-0)

TuanuUIzna UM WAL TN

Professional Internship in Industrial Hygiene and Safety in Workplace and Community
4073219 nannsgFans 3(2-2-5)

Principles of Ergonomics

nduduvnatuayudsiswangosulgna:ndulasnny 5 nuiosnn
4072703 ﬁﬂmmméﬁﬂqmﬁ'aﬁwmaoﬁmmmﬂaa@ﬁa 3(3-0-6)
English Skills for Safety Organization Development
4073347 NM139ANI09ANIMBANNUREANY 2(2-0-4)

Safety Organization Management

nuondsdeniasiSsullitieansn 6 nuosNn
TrdenFeunednle 9 Tuszdudingisivesimineisemugda Taglisnuneinneedousn
wa uazazdosliiiuneinfnmualiFeulaelinumibeiannlunmsinisdnianisfnenasmangns
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4011102 WRndnaly 3(3-0-6)

General Physics

JEUUAIIBLAZLINADS NILAREWATH 1 uay 2 m] IR ngmimaawn TIBUAZ WA
nInauazluNUbAN amaﬂmm am‘wmﬂﬂu nMaLARawALUDLNTSNTA ﬂamm e ailna
atvm‘wamam TR wdindn Neumans Waﬂaﬂﬂi‘ﬁu e mimtmmim‘suamﬂﬂmamumﬁmmm
93 9 Ll,ﬂwf[,%waﬂﬁﬁ’]ﬁﬁlm’ﬁ?Lﬂﬁ’]uﬂmﬂluiﬂElV]E\T’]ﬂEULLﬂwIﬂﬂLLWGﬂ’NNL‘LJ‘LH]N

System of units and vector; relative motion in one and two dimensions; force and laws
of motion; work and energy; impulse and momentum; equilibrium and elasticity; oscillatory motion;
sound and waves; fluid; thermodynamics; electricity; magnetism; optics; modern physics; integration
of topics in related fields and using physics to analyze important technology and the real world

4011606 Utian1si&nanaly 1(0-3-2)

General Physics Laboratory

ﬂgummimmﬂuLuamwa"ﬂﬁmv[,ﬂ Teun sruumbeuazinmes nMaadewiln 1 uaz 2 L)
LLNLL@”ﬂgmimaauﬂ BLAEWRI mmmmﬁmmum ANAANALAY ﬂmwawau NIARDUNLUL
LLﬂ’Nﬂ’m AduLazLies vevlvia RMANAATAS 3 Tl wdnidn NAuAEnS WE\IHNEJQGL‘WN LRENIIYTWINT
wdefifsatoiumaniaun Iz | LL@‘“%WaﬂammummLﬂiﬁ%“ﬂﬂiﬂ@ﬁlﬂﬁﬂﬂ@LL@VI@ﬂLmew
Huae

Workshops on general physics content: system of units and vector; relative motion in one
and two dimensions; force and laws of motion; work and energy; impulse and momentum; equilibrium
and elasticity; oscillatory motion; sound and waves; fluid; thermodynamics; electricity; magnetism;
optics; modern physics; integration of topics in related fields and using physics to analyze important
technology and the real world

4021119 wadnaly 3(3-0-6)

General Chemistry

Tasaivaznon UTanmmaIdunus A0 Wiozlad uAd ‘HaﬂLL‘N PDILAND WAL zma ae
ﬁmmﬂu n3n Luw atumwamﬁm ﬂaumﬁm LﬂNVL‘V\IW’] nRTedssuazSedil oo nildundd wnild
WINRON LWTDINIIAS ﬂivﬁmmuamsﬁwaa@ﬂamﬂummnm

Atomic structure; st0|ch|ometry, period table of the elements; chemical bounding; gas,
solid, liquid and solution; chemical equilibrium; acids and bases; thermodynamics; kinetics; basic
nuclear chemistry and radiology; organic chemistry; environmental chemistry; chemical sensors; and
application to the discipline

4021604 Ufiiamstafinaly 1(0-3-2)
General Chemistry Laboratory . .
anudasadgluieljifins maiensligunsnfiugrumemuad wazdjudnnaenndes

Aumteluiradnaly
Safety in chemistry laboratory; techniques of using basic chemical equipment; and workshops

on general chemistry topics
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4031119 “B"J'“mmﬁusm 3 (2-2-5)

Fundamentals of Blology

RALAZINUNUOATH NIZTUIBNIIUTDITZUUAN ) Tumﬂ%’im Wuﬁmam FTWNUINTT
AMNANINANIENWTINN BAINGILAEWOFNTIN LL@“’WWU{]UGlﬂﬁV}Lﬂm%aﬂ

Cell and metabolism; body systems of living things; genetics; evolution; biodiversity; ecology
and behavior; and related workshops

4031601 BNAN 3(3-0-6)

Blochemlstry

LAAN19TA suuTwmesTuaeiTIn Tassadouay ﬁNUGﬁJaW’JINLaﬂaVL@LmﬂﬁIUVL‘EILﬂi(ﬂ
ananInezAlulazlUsfin nInfiiadda Iadn mmmuamwawﬂmaﬂa mimmmmuumuaaw
nlrduazaaunamansyoowlo mianmﬂmaﬂmm msmiwmamwummmﬁu uazduadlugin
U3297171

Concepts of biochemistry; buffer systems in living things; biomolecular structure and
properties: carbohydrate, lipid, amino acid and protein, nucleic acid, vitamins; metabolic pathway
of biomolecules; control of metabolic pathway of biomolecules; enzymes and enzyme kinetics;
biomolecular extraction and purification; genetic engineering; biochemistry in everyday life

4091105 LAAANH 3(3-0-6)

Calculus

Wangu ﬁmmm AwAaLitova N eridn E]%WHE"UENWGWH%LL@ n13use Emm ANHLSILAY
ATNLTY ﬂmmmmaﬂ mﬂﬂ SRIFNANT NIIATITATIAAN inuﬂmmmmmmﬂmmu LAZINAKA
MILUINUD

Functions, limits and continuity of a function; derivative of a function and application; velocity
and acceleration; maximum and minimum problems; related rates; marginal analysis; indefinite integral
and techniques of integration

4091404 ADAUAZINWIVINWINYAEAT 3(3-0-6)

Statistics and Scientific Research

Lmewmmmmam mimmamuwam mim&,auamam mimmﬂmwawammim
mmmmawam mimmimvﬁnmawam miLLﬁmLLﬁmJﬂm mﬁ'ﬂsvmmmm NINANOUTNNFAZIN
nInnnduduaE1 LA ERENN RS8N0 NIBBNLULNINAaeILaEIziTeuIEIe

Basic concepts of statistics; data collection; data presentation; measures of central value;
measures of location; measures of dispersion; normal distribution; estimation and hypothesis testing;
simple linear regression and correlation; design of experimental and research methodology

4072107 msﬂguwmmaLﬁaaﬁﬁlmﬂumiaauﬂﬁﬂ 3(2-2-5)

First Aid in Occupational Health

naNMIUgNNeN AR T aUABATA u,avm':témmmaiumavﬂmm AENUATRIRUTNNEN LA
MU ARED 1WA TOINAE ﬂ’]iﬂivLNuN‘U’]@L’ﬂU waﬂmsﬂmﬂumwmm NI UNLAE ﬁ@mmwﬂw
mﬂ‘ﬁmwgmwmmwm

Concepts of first aid for disaster victims and support in emergency situations; qualification of
first-aiders; scene size-up and initial assessment; principles of infection prevention; patient classification
and screening; giving advice and recommendations
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4072108 mﬂ’imﬂmamgua:a%i’mmwaamwﬁ 3(3-0-6)
Human Anatomy and Physiology .
iwmmmuuwamuimqmw LAZHHINYBITZ LA 9 memauuw e Uuwawmwma
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Structures of human body; functions of human body systems: integumentary system,
skeletal system, muscular system, nervous system, respiratory system, circulatory system, endocrine
system, urinary system in both normal band abnormal conditions that cause diseases or disabilities
from work

4071210 5FINUITHIZIBN Le 11 B10UNN 3(3-0-6)

Professional Ethics in Occupational Health

mwmwmm mwmmﬁnawiﬁmmimaﬁmw fnsuazrinfivoswaLdaeia Ans1AEEY
flow A38093H UNUIMATRUGE @mmuwmaumammmummww mmﬁiimnmaiumimmimmm
nIdse amﬂ%ﬁlumiﬂi ZNOUNTNITIENUITWITTNULAE ﬂgwmsmmmsnaaﬂumiﬂ‘s ﬂauawwwm@m

Basic knowledge and importance of professional ethics; rights and duties of good citizens;
studying definition, meaning, ethics, roles and responsibility of oneself and the profession; concepts
of good governance in management and application to occupational health career; professional ethics
and laws related to occupational health career

4073523 msﬁﬂmsqmmwmaaé’ﬂﬁﬁ'ﬁmu‘luamuﬂﬁ:naumi 3(2-2-5)

Health Management of Workers at Work

wAaLaznduMIguagINW Jymaunweesuiuanulusaiulszneuns msaiuay
wazguagrnneeifUuAnuluaniudsznauns mIdanisgrnneesgjuiewluaniudszneunis
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Concepts and theories of healthcare; health problems of workers at work; health control
and healthcare of workers at work; health management of workers at work; application of technology
to manage workers’ health

4071211 918729108 ANNUADANIUALENINLIAR DN IHNITNH 3(2-2-5)
Occupatlonal Health, Safety and Work Environment
mwmmamummﬂmmmmamw LLmﬂ@ POULYR ANHEIATYLEE 29ANIAUONTIoUNY

Lmeanamm quwmmmmwﬂamu miumwmqumm Iﬁﬂ'ﬂnﬂmﬁmom VNIANA LA
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Introduction to occupational health: concepts, scope, importance and occupational health
and safety organizations; accidents and prevention; accident analysis; occupational diseases: causes
and prevention; physical, biological, chemical and social psychology hazards; ergonomics at work
and personal safety equipment

4072331 MISAMAMINLRILINN DN 3(2-2-5)
Environmental Health Management
n3san1sinazenn miwmmawaﬁlm 10RO UATY mmwmmmmm mﬂgﬂa
ﬂ’]’iﬂ’JUﬂNN@WEW’Na’m’]ﬂ ﬂ’]iﬂ’JUﬂNﬁWl’J LLN@G%WI’E@ wazwrzilIA mﬂ@miammammaaw
Clean water management; waste and hazardous waste management; wastewater and
sewage treatment; air pollution control; animal, pest and disease vector control; environmental health
management
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4072512 msu’%msmuﬁ'mmi%'ﬂmsq“umw 3(3-0-6)

Health Management Administration

LUWINNMIUINIIANTFINN NANNTUIANTNUAMUNTIANTFINN UasHANUTZARgIANW
miu%mi‘n%‘wmmm\ﬁmqmmw mamumiawLquLLaqusmwéfmqsan
LaZITNITUILLAUNAN TA AU U UFIN N

Guidelines on health management; concepts of health management administration; health
assurance; health resource management; health planning and policies; evaluation methods of health
management

4072332 '310mmii“mﬂuan‘sﬂi‘”ﬂnmﬂﬂum%m%’%auﬁﬁﬂLLaWﬁ'J'lmJaaﬂfle 3(2-2-5)
Epldemlology and Appllcatlon in Occupational Health and Safety
LL%’Jﬂ@W%ﬁ’MVl’Ni VAN BEINTDUWANIIANBININIZUIA ﬁmmmﬁfﬂ Uszleiaasszunn
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Basic concepts of epidemiology: definition, scope of study; objectives, advantages of

epidemiology; nature of diseases; epidemiological triad; pathogenesis; forms of epidemiology study;
infectious epidemiology; principles of major infectious prevention and control; epidemiological
measurement; basic tools for epidemiological measurement; vital statistics; disease screening;
epidemiological investigation; epidemiology and cancer prevention; epidemiological surveillance;
application of epidemiology to prevent and control occupational health and safety diseases

4072333 myvamsilasiuuazarvqalsaluinuaidrawisis 3(2-2-5)

Occupational Health Dlsease Prevention and Control
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Principles of disease prevention and control, levels of disease prevention; communicable
and non-communicable diseases as Thailand’s public health problems; emerging infectious diseases;
Communicable Diseases Act; laws and enforcement for disease surveillance and prevention; infectious
disease prevention and control in workplace

4073905 lassnsIvauarnIansINAMNLlaaany 3(0-6-3)

Safety Innovation and Research Project

M3fnEdgyn MIRmUIlATIT19N19I98 ANNAZIUAITIAY NITAUAUNITIAEY NITHRA
WINNTIN NMILUIHANITITEATUNANITIE N1TII0IMAENMIIUNTUBHANITITY

Studying research problems; research proposal development; research hypotheses;
conducting research; innovation development; interpretation of research results; conclusion; reviewing
and presentation of research results
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4073344 91FNBANEAS 3(3-0-6)
Occupatlonal Medicine
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Concepts and principles of occupational medicine; pathogenic agents; pathogenesis;
diagnosis principles of occupational diseases; adverse effects on physical and mental health; health
checkup of employees; diagnosis procedures of occupational diseases; occupational disease
prevention and control

4072214 &35 NABINVRILIAGDALATAINTANNO 3(2-2-5)

Environmental Physiology and Work
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Evaluation of physiological changes of human caused by environmental exposure at work;
capability and limitations of human body; energy generation from human body and estimation of
energy consumption; evaluation of physical fitness; highest capability of human on work; stresses
and fatigue from work; principles of building appropriate work environment

4073345 A¥INYIRIIARDNRATDNTIDWNAE 3(2-2-5)

Environmental and Occupational Health Toxicology
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Principles of toxicology; toxicity of chemical substances in environment, work environment
and industrial jobs; mechanism of toxicity and body responses after receiving toxic substances:
adsorption, dispersion, metabolism and chemical excretion; health risk assessment after chemical
exposure; application of workers’ health surveillance; storage, transportation and emergency response
to chemical spills and leaks
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Occupational Health, Safety and Work Environment Seminars
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Principles, formats and methods of organizing occupational health, safety and work
environment seminars; academic data inquiries; writing academic articles, abstracts, reports and
research proposals on occupational health, safety and work environment; compositions and forms of
research; international referencing guidelines; speaking skill and preparation for presentation; searching
for interesting seminar topics on occupational health, safety and work environment
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Process Safety
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Introduction to industrial process safety; raw materials, products and pollution; problems
and hazards; prevention and control in industrial factory; production hazard risk assessment;
recommendations of prevent strategy; field visits on production processes
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Industrial Safety Management
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Concepts and theories of management; policies and principles of occupational health and

safety management; prevention of accidents and injuries at work; occupational health and safety

management systems; public relations and campaigns of safety at work
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Fire Management for Evaluation, Prevention and Control
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Definition of fire disaster; types, causes and sources of fire; fire chemistry and combustion;
chain reaction; fire prevention and control; firefighting; using simple, chemical extinguishers; fire alarm
systems; automatic fire detectors; smoke control systems; fire prevention management; fire prevention
system standard; laws on fire prevention; fire risk assessment

4074340 n'l‘sn%mmawn'ﬁ%'mﬂ'liﬂ'rmLﬁlmmoammwn‘is&l 3(2-2-5)

Industrial Risk Management and Admlnlstratlon
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Impacts of industrial risks to human health and environment quality; principles and methods of
hazard assessment; risk assessment from physical properties and hazardous substances; assessment
of toxic dose responses and physical properties; assessment of toxic exposure opportunity; explanation
of risks; reduction of environmental impacts; industrial risk management and Administration
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Principles and Appllcatlon of Ventilation at Work
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Basic principles of fluid; theoretical information of ventilation systems; ability to inspect,
install, measure efficiency and improve ventilation systems in order to maintain good environment,
cause no harm to health bot at work and surrounding areas
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Pr1nc1ples of Safety Engineering at Work and in Construction
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Basic principles of safety engineering; civil engineering reading; factory layout; fluid

mechanics; designing industrial and construction equipment; electrical work safety; management of

toxic substances; transportation and service business
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Industrial Waste and Management
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Definition of industrial and hazardous waste; sources of industrial and hazardous waste;

impacts of hazardous waste to human and environment; separation, collection, removal, transportation

and recycling of industrial waste; industrial and hazardous waste management

4074201 ﬂgﬁmﬂ@ﬁ%mwﬂaaﬂﬁﬂ 2130 INLUAZFATNLIARDNATHH 3(3-0-6)
Safety, Occupational Health and Work Environment Laws
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Safety, occupational health and work environment laws; labor protection laws; factory

laws; public health laws on occupational health; ethics of occupational health and safety professions;

policies, plans, units and health and safety management
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Safety, Occupational Health and Environment Management Standards
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Occupational health and safety management standards on industry, environment, public

health and nuisance; administrative law on industrial operation control, both at national and international

levels
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Basic Industrlal Hyglene
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Anticipation, recognition, evaluation and control of hazards from work environment;
principles of data inquiry and environmental problem evaluation; laws, standards and regulations on
work environment

4073621 mitﬁnéf’msi’m‘n’mﬁ"mmlﬁﬂﬂ@li‘ammwm‘smmzmﬁLm'lzﬁ 3(2-2-5)

Industrial Hygiene Samplmg and Analysis
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Methods and instruments for industrial hygiene sampling survey; planning of data survey,
sampling collection and storage; sampling analysis at field site; data analysis, presentation and report
to public and private agencies
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Professional Internship in Industrial Hygiene and Safety in Workplace

and Communlty
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Professional internship in occupational health and safety at establishments or organizations
associated with occupational health and safety in order to search for problems, obstacles and problem
solutions of efficient occupational health and safety operations, and gain experience and skills in
occupational health and safety
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Pr1nc1ples of Ergonomlcs
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Relationship of human and environment at work; measurement of body composition and
application to ergonomics; biomechanics at work; application of ergonomics to design work stations,
equipment, tools and signs; prevention, treatment and control of ergonomic risks
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English Skills for Safety Organization Development
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Listening, speaking skills practice especially in occupational health and safety career;
reading techniques for academic English; reading skill for topic determination, main and supporting
ideas regarding occupational health and safety issues; guessing word meaning from context clues

4073347 N1IIANTITBIANIAMANNUFDANEY 2(2-0-4)

Safety Organization Management
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Concepts of organization management for work safety; policy formulation and organizational
responsibility on safety; personnel recruitment following a principle of ‘put the right person into the
right job’; organizing and maintenance of workplace; preparing adequate tools for danger protection;
arranging work environment; controlling production process hazards; training, communication and
motivation regarding safety
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Environment and Health Impact Assessment
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Specialized Topics in Environmental Health and Disasters

3(3-0-6)

3(2-2-5)

3(2-2-5)
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3(2-2-5)
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3(3-0-6)
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Calculus
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Functions, limits and continuity of a function; derivative of a function and application; velocity
and acceleration; maximum and minimum problems; related rates; marginal analysis; indefinite integral
and techniques of integration
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Biostatistics .
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Extent and utility of statistics for health science, descriptive statistics, elementary of

probability theory; probability distribution of random variable; sampling distribution; estimation and

testing hypotheses; elementary analysis of variance; regression and correlation analysis; chi-square
test; data analysis using statistical package for social science
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General Chemistry
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Atomic structure; st0|ch|ometry, period table of the elements; chemical bounding; gas,
solid, liquid and solution; chemical equilibrium; acids and bases; thermodynamics; kinetics; basic
nuclear chemistry and radiology; organic chemistry; environmental chemistry; chemical sensors; and
application to the discipline

4021604 Ufiansadinaly 1(0-3-2)
General Chemistry Laboratory . .
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Safety in chemistry laboratory; techniques of using basic chemical equipment; and workshops

on general chemistry topics

/3



Aaa ¢
4022316 LANILAIIEA 3(2-2-5)

Analytlcal Chemistry
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Principles and process in chemical analysis; fundamentals of data evaluation and error
analysis; gravimetric analysis; volumetric analysis by titrimetric methods includes acid-base, precipitation,
complexation and redox titrations; retrieving information from international database regarding analytical
chemistry and its practical application and practice

4031120 FInguilesdn 3(3-0-6)

Basic Blology
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Introduction to biology; fundamentals chemistry of organisms; composition and function
of cells; cell energy release: increasing the number of cells, meiosis and sexual reproduction, and
genetic inheritance patterns

4031121 F729nzmaly 3(3-0-6)

General Biology .
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Biological scientific method; characteristics of the organism; biomolecules of the organism;
cell and metabolism; evolution, biodiversity of the organism; structure and function of plants; systems

of the human body; ecology and behavior
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General Biology Laboratory

mﬂéﬁ”ﬂﬁawamiﬂﬁ WRALAEEIUUIZNOVYD LIRS m’imwmil,ﬁa@ FTWUINIT DIWIANT
I‘]Jmam Imqmwm miﬁuwuﬁmaﬂwmaﬂ e Uumwummmaaﬂ T2UUNILDYDINNT ﬂgﬁuwuﬁmaﬂ
FofiFanuFLIndaN

Microscope; cell and organelle; blood typing; revolution; protista kingdom; structure and
reproduction of flowering plants; circulatory system; digestive system; interactions of living things with
the environment
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General Physics
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System of units and vector; relative motion in one and two dimensions; force and laws
of motion; work and energy; impulse and momentum; equilibrium and elasticity; oscillatory motion;
sound and waves; fluid; thermodynamics; electricity; magnetism; optics; modern physics; integration
of topics in related fields and using physics to analyze important technology and the real world

74



4011606 Uftian1sHEndN 1y 1(0-3-2)

General Physics Laboratory
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Workshops on general physics content; system of units and vector; relative motion in one
and two dimensions; force and laws of motion; work and energy; impulse and momentum; equilibrium
and elasticity; oscillatory motion; sound and waves; fluid; thermodynamics; electricity; magnetism;
optics; modern physics; integration of topics in related fields and using physics to analyze important
technology and the real world

4022317 LANDUNIE 3(2-2-5)

Organic Chemistry
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Chemical bonding in organic compounds; stereochemistry; classification by functional
group; nomenclature; physical properties and chemical reactions of organic compounds; basic of
biomolecules; basic organic chemistry techniques including crystallization; determination of boiling
point; distillation; extraction and chromatography; determination and chemical reaction of functional
groups of organic compounds
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Biochemistry .
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Concepts of biochemistry; buffer systems in living things; biomolecular structure and
properties: carbohydrate, lipid, amino acid and protein, nucleic acid, vitamins; metabolic pathway
of biomolecules; control of metabolic pathway of biomolecules; enzymes and enzyme kinetics;
biomolecular extraction and purification; genetic engineering; biochemistry in everyday life and practice

4032607 981NN 3(2-2-5)

Microbiology
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Types, shapes, Character|st|os, reproduc’uon, development; I|V|ng and taxonomy of
microbiology; microbiology identification; relationship of microbiology and other living things and
environment; pathogenesis of disease in human especially diseases concerning Thailand public health
problems; immune system and immune stimulation
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Anatomy and Physiology
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Structure of human body; morphology; function of human systems; role, functions and
mechanisms of human body concerning following systems; cellular physiology; nervous system:;
musculoskeletal system; cardiovascular system; respiratory system; gastrointestinal system; urinary
system; endocrine system; reproductive system and body temperature control, including interrelationship
of these systems to maintain normal physiological state of whole organisms

4061105 fAINIIULAzFILING DN 3(3-0-6)

Ecosystem and Environment

NANN13 ‘V]C]H{]LL@ LLmﬂ@mmwmﬂm ATLAE AN ENAUE TN I IZUURNARLEILIAE B
HaNIzNUIINIUABuLUaE I onfidsaszuuing Unumuas mwumﬂmmmunmmﬂumnwLqu
WRAWIATUAN 9 LA fﬂﬁ‘ﬂﬁvEJﬂﬁmE]E{]V]N%L’Jﬂ?ﬂﬁlﬁiﬂzﬂuﬂ’ﬁﬂﬂw’]ﬂmﬁ’mwENLL’maE]N

Principles; theories and concepts of ecology; functions and relationships of ecosystem
and environment; environmental change impacts on ecosystems; roles and importance of ecology
planning development plans; and application of ecological theories to study environmental problems

4061106 WaNaWINERILINRDA 3(3-0-6)

Prmc1ple of Environmental Health
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BaS|c concept of environmental health covering isses of clean water management; waste
water and sewage treatment; solid waste and hazardous waste management; air and noise pollutions
and vibration control; food; household; institute and enterprise sanitation; animal and disease carrier
control; pest control; nuisance management and environmental health management

4063303 aluladiiamshanzialaganafisneiouinasa n13AILAN HAZN13IANTS 3(2-2-5)
Technology for Environmental Pollution Analysis, Control and Management
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Principles and practices of sample collecting of urban environmental pollution; water, food,

air, wastewater, soil, sediment, solid waste and hazardous waste, noise, vibration including biological
samples; urban environmental quality analysis; standard method for laboratory analysis of environmental
quality; Urban Environmental Quality Index; interpretation of environmental quality data; preparation
of urban environmental quality reports; urban environmental pollution control and management with
technology
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Epidemiology and Emerging Diseases
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Definitions, scopes, objectives and benefits of epldemlology, human ecology; preventive
principles; principles of first aid; morbidity and mortality rate measurement; epidemiology of infection;
epidemic or pandemic investigation; emerging diseases; epidemiology and control in hospitals;
application of epidemiology; frequent faults in epidemiology and controls for new normal situations

4063506 i¥INRIWINaDN 3(3-0-6)

Environmental Toxicology
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Concepts of toxicology; relationship of toxicity dose and response; absorption; distribution and
accumulate of toxicants; transformation of toxicants; excretion and toxicity; toxicants in environments,
water, soil, air and food; toxicity test; toxicant analysis; case studies of toxicity contamination in
environment and health impacts

4063507 msamﬁma‘lfmazmms UAZAITIANTT 3(2-2-5)

Water and Food Sanitation and Management
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Prlno|ple of water supply for community; water resources for water supply; principles of
food sanitation; food-borne disease and toxicity; food sanitation-related laws; disease investigation;
prevention and control of food hygiene for human health; prevention of disease contamination and
other hazardous materials from production sources; transport process; sanitation in the production,
facilities and distribution; sample collection and analysis for food and water sanitation monitoring;
processes of water quality treatment. water quality standard for water consumption, water supply
systems in community, water resource management for public purpose, and management of waste
generation from food production
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Sanitation Measurement for Public Services
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Principles and procedures in environmental sanitation; sanitation management of public
settings to prevent, promote and rehabilitate environment for human living; airport, sport stadium,
shopping mall, theater, public transport stations, hotel, school or public space; standard system; laws
and regulations in relation to environmental sanitation
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Geo-informatics for Environmental Health and Disasters
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Theories and structural concepts and types of geo-data; photogrammetry or data collection;
data identification, storage and data analysis; data displaying and dissemination; Infrastructure for data
security usage; spatial data development; information system design, geographic information system
and visualization for geographic data analysis

4063508 N1TIANIINIMZINLSA 3(3-0-6)
Contagion Management .
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Important disease carriers in public health; morphology, life cycle, breeding area and

habitats, diseases and disease carriers; survey method and pest population assessment; prevention,
control and eradication of contagion by applying integrated pest control and management principles;
related laws for operating pest control business

4063213 msﬂszw‘iuwanswnﬁlaumé’ammmwmw 3(2-2-5)

Environment and Health Impact Assessment
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Principles; processes and methods of enwronmental, disasters and health impact and
risk assessment; basic concept and processes of EIA (Environmental Impact Assessment) report
preparation; environmental study concerning physical, biological, health aspect; basic principle of
environmental impact preventing, mitigating and reduction; disasters and health impacts; community
participation towards environmental disasters and health impacts; standards; criteria and index of
environmental, disasters, health quality
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Environmental Sanitation and Disasters Management
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Basic knowledge of emergency public health and disasters surveﬂlance, evaluation and
management; preparation for potential situations; situation assessment; establish of command center;
situation command and pre/post appropriate responses to emergency situations; advanced life support;
epidemiology investigation; data system management; analysis, interpretation and communication of
public health emergency surveillance data; warning and environmental and public health restoration;
pre/post asset evaluation following emergency crisis
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Public Health, Disqsters and Environment Laws .
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Development; history; and concepts of law and justice in public health; disasters and
environment; legal gaps; law formulation based on scientific data and social appropriateness;
comparison of policy processes; environmental, disasters and health regulations; plans; law related
to occupational health and safety; plans and practices on environment; Thailand environmental laws
and international health and disasters
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Green Economy for Sustainability
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Sustainable Development Goals (SDGs); circular economy concept and environmental
economics principles for environmental and natural resources as a result of problems analysis; climate
change by using sustainable development guidelines and environmental economic tools; community
involvement and conflict management to support decision-making processes and management of
urban environment and disasters
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Environmental Health and Disasters Scenario and Information Management
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Spatial analysis and modeling; thematic mapping; digital elevation mapping utilization;

application of mathematical models and artificial intelligence for disasters forecast and warning; scenario
modeling; spatial analysis, assessment of disasters risk areas; urban and environmental management
following disasters
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Seminar in Environmental Health and Disasters
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Presentation on environmental health and disasters problems; technology and innovative

usage; concept regarding social dynamic in relation to way of life and human health by studying

and researching from academic resources under the moral and ethnic principles; discussion and
presentation in English language for further study or application

4063902 Tmamigimwmimﬁ%'ﬂmaamﬂ'ﬂﬁ'ome\é’aul,l,azmﬁ'ﬁmffﬂ 3(0-6-3)

Project of Integrated Solutions on Environmental Health and

Disasters Research Issues

YANAILDIIN ﬂ’]ﬂfﬂﬂ’l’]Ni@]’m“v‘lﬂﬂfﬂiﬂﬁii&mﬁ\‘lauﬂﬂﬁlﬂﬂLLUW@BNLL@ ﬂ’]ﬁ’]iﬂmﬂ ﬁﬂ‘]&ﬂﬂ%ﬂ?’]
‘maa\ﬁLLaJJ’F\]ﬂmamuamumimammmLLmaamm Sahprihl maﬂmmwmmmaﬂﬂumanammw
mlmwﬁlumm LRLIIUTIN LAY Wuam mﬂmmm wwuadusnenu ﬂﬂﬂiﬁﬂ’]iﬂ’mﬂmm INVERN Rk
mmiﬂwﬂsﬂmﬂmmwmw

Ethical principles; knowledge application of environmental health and disasters ethnics;
study, experiment and research of environmental health and disasters, or urban environment and
health problem; data collection, analysis, conclusion and presentation under supervision of advisors

4064104 ‘v";ug'mmﬁ'limﬁ'ﬂ 3(2-2-5)

Basic of Public Disasters

ANMNRNIBLAZUTZLNNYDIEI D1 TR Y mmmmmimﬂmm‘mm mwmwmmmwmumﬁ
NINGIFTAS U TANBIEBNT A Y waﬁuaﬂmimaﬂuLLﬂaﬂﬂWQﬁiiuﬁnwmiuIaﬂLLa ﬁmw;mmmﬂw
AIHBAINMIAATITIAE NaTDIMIAAEITII0AERN1 T A e HLUaIN19RIUINGDN mwwwmm k)
LmaNmmmaumqmﬂum‘mLLamuLmLLa mﬂmaawﬂi aumiummmjmmLamrmﬂawumm\i
ﬁiimﬁmLLa°ﬂEmmﬂmﬂmiﬂi”mmawuwsﬂ@ammnmama”ﬁaamﬂ

Definitions and types of dlsasters, causes of disasters; basic knowledge of scientific
processes in disasters studies; effects of natural and climate changes on disasters; effects of public
disasters on environmental changes; basic skills; physical preparation for self-care and helps for victims
from emergency situations caused by natural and man-made disasters
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4064105 \faaaaadadin 3(2-2-5)

Urban Sustainability

NN LWIANNAAREITUNTE mumimmum maumm miaumﬁmuﬂumammm
NYNNIBLAENITUTNITIANILA DY mﬂwiﬂwwﬂ@mmﬂm@ﬂ‘s’m‘wumu N179719TURLNITIWE
NN3oRNLULLAY NN DY JoyvinanIznuLay mnﬁlmﬂmmﬁunﬂaammﬁ N1I9ANILHBIDARIEY
Lwammﬂaama e miﬂi‘ummamwmmElvlmnﬂwasummimaEJ%LLiJmamWﬂummﬁmiwmi
Frudundenuara oI ludeniennudedu

Theories and concepts of urbanization process; urban geographic information; laws and
urban management; land use and infrastructure; traffic and transport; urban design and planning;
problems, impacts and solutions for city environmental problems; smart city management for safety;
adaptation from climate change challenges and urban environmental and disasters management for
sustainable development

4064416 miﬁuﬂﬂmmwﬁlmqmé’au 3(2-2-5)

Restoration of Environmental Quality

NOBHUAE LmemﬂﬂmmﬂumnﬁhLLN“‘V\I%WManaumwLﬁﬂwamﬂmuwam AN
Ugwﬂumﬁfﬂmiﬂmmﬁnﬂmiﬂmﬂaumamil,l,mm PEYINaNE N1IUIziAnA LR enenIaaldane
Tumw\lmd@mmwmumaam nmasanaiiostazdowindonluiliowaoiam o e

Theories and concepts of environmental mitigation and restoration; risks of being affected
guidelines on managing contamination or spread of pollution problems; assessment of damages or
costs of environmental remediation; urban management and urban environment following disasters

4064507 msﬂ%’uéf’mawﬁmLﬁasm%'uﬁ'ﬂﬁﬁ'ﬁuazn'mﬂﬁlﬂmmmam'szgﬁmmﬁ 3(2-2-5)

Urban Adaptation for Disasters and Climate Changes

AeN LL‘HQﬂ@LLﬂinUV}@’Mﬂ’]iﬁiUWA ﬂiwmwm‘wum amumimmwumm nawasuutas
fN17T ﬂummﬁmuammmm n3dzLinanades LLN%ﬂ’]ﬁﬂi‘Uﬁl’J‘UaﬂLNBGLW@?@Q?UﬂﬂWU@LL@w
miLiJaEJ%LLUmamuvﬂummﬂ NalNLAZLWINIINITULARBULAZ ARATHKE

Definitions; concepts and contexts of adaptation; types of disasters; situations of disasters
and climate changes in urban areas; risk assessment; urban adaptation plans for disasters and climate
change responses; mechanisms and guidelines on driving and monitoring

4064417 anwSulinzaudadsauuaziouinaan 3(3-0-6)

Cooperate Social and Environmental Responsibility . . .

mm%fuﬁmauﬁﬁ@iawﬁfmm QNAN ST ﬁﬂu,mﬁamLLa:ﬁﬁﬂa’amﬁm%mﬁdwammn
UNUINMIALABNNTVDIDIANT mmiumﬂﬁﬁmLmvmmiummﬂﬂmm AR FwInaaN mﬂmmmﬂﬂ
NOBY UNUINUAE mmmﬁmvﬂmmwﬂmimmmm FNUWIAINSURPTE LA D FIANLAZFILINA DN

Responsibilities towards employees; clients; the public; environment and stakeholders
affected by organizational operations; business and social activities; and environment aspects regarding
concepts; theories; roles and importance derived from operations following corperate social and
environment responsibility
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4064803 M3HnUsraUNIAIITIENOWINERILINSDNRALAISITAE 3(450)
Internship of Environmental Health and Disasters
Nﬂﬂiwaum‘mmammmammElﬁﬂl,nmama mmimmiwﬁmmt@ miauuauumummw

miwwmwmmwmaﬂmLLmaaNLLa ﬂmmwmmiwﬂmu mimnﬂmaLWamwﬂaaﬂﬂﬂuﬁnmumiumu

NIIANUIAN miwmﬁlmmﬁl mimummmwmm N1IYINVIAANIANA mimwﬂmmmmvwwmm

13a ‘[mmiﬂimﬂaamm 15z aﬂmeﬂIuIaawwaﬂﬂwaﬁﬂLLa bANIE aumﬁl%‘immmmmmwnﬂumu

1Jnf 33Nmmi’maaﬂmimmiammﬁmmaaﬂumuvmwummﬂﬁﬁmm

Internship in environmental health and disasters within community and health promotion
sectors; development of community environment quality and quality of life; sanitation for community
safety in transportation; waste management; nuisance control; fresh market sanitation; insect and
vector control by modifying and applying various and appropriate technology in normal community
sanitation; including simulation of environmental health management during natural disasters situations

4063214 n’nsé’mmsmmﬁmm‘lmﬁm 3(2-2-5)

Urban Nuisances Management

LWW?’]@’]WT%LNQGLLﬂwﬁWLWWWLﬂ(ﬂ‘ﬂuVLG]LLﬁ A% LE Liee 598 AwFon FiARe pNFuaziien
Nu AZODY LUNT 10N ‘mamaﬂ@mﬂuaumwmmmwwaﬂismmnﬂmmwmmﬁlumm ﬂ’]ﬂ“ﬂﬁﬂﬂﬂ’]i‘ﬂ’]\ﬁ
IRINILRE ﬂi”‘UDuﬂWi“ﬂ’NmﬂNL‘V\laaﬂﬂ’a’m‘mLLFN"O’]ﬂL‘ViWiWﬂ’]EU mmmamnmmamwmmmﬂﬂ
AMHATEVITEN Lmeifﬂmmimmwmfﬂmum

Urban nuisances and causes: odors, light; noises; radiation; heat; poisons; vibration; dust;
mist; soot; ash or other hazards to human health; impacts of urban nuisances; using psychological
principles and social processes to reduce conflicts from nuiisances; environmental studies for building
understanding; awareness and management of urban nuisances

4063423 msﬁﬂmsqmmwéau,'m5&1Nmﬂ‘lumaammstﬁamwamﬂ laaany 3(2-2-5)
HAZFVNIN
Indoor Environmental Management for Comfort Safety, and Health
m’iﬁmmimammmi mﬁ'ﬂﬂmiwmmmm Fondon anNdsazanUasaieelue
91A17 mimmiaﬁmimmiamwﬂi E\W]ﬁﬂ’]WLWE]ﬂ’J’]NE\T‘U’]EJ Uaamaummmw mimmummiﬁﬁm
91A17 mmﬁmmummawmm ﬂg‘wmwmmsna\‘mumiﬁmmiammaaﬂummmmmm
Management of building data; energy and environmental management; indoor risks and
safety of buildings; efficient building management for comfort; safe; and health; building maintenance;
green office standards, and laws related to indoor environmental management

4063424 N1IIANIIEIILAN 5'mnttaxuaelaﬂﬁuﬁuﬁmngmlﬁslmmimmazhaﬂaaﬂﬁﬂ 3(2-2-5)
Chemical Substances and Hazardous Waste Management for Community Safety
mwmwmmmmanmawﬂﬂmmnumiﬁmmimimu ’mmm m&laamﬂuwmm SUAINY

immw mlfna’mnmmummumem‘ﬂmuwmamm wﬂgumm ﬂQWN’]ﬂ’ﬂLﬂEJ’J“lIm NIZLIBNIIIANTT

filufiwuas aumwmﬂﬁnmu mﬂwJaaﬂmiumimmmm”mmmiﬂmnuaumwmumﬂa AR

mimaﬂmmem%mmmiﬂguwmma WAZNTIAVILNBNITURU A
Basic knowledge and general principles of chemical substance and hazardous waste

management, including infectious waste from community for responsible staff and prctitioners; relevant

law; toxic management processes of community hazards; occupational safety and personal protection
measures; emergency, responses and first-aid practice, and preparation of action plans
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4063304 N1IROHIIANAHDY 3(3-0-6)

Risk Communlcatlon

NOBIUAE LLmﬂﬂwmmﬂmmmmamimwLﬁ&lﬂnmm NAANIHUIINTTLYE Emmmﬁm\'j 9
Tumimmamwua meﬂaamammwaauuauumimaﬂmm miﬂg‘umiuﬂivmumomummimm
mmimmm 5\1LL’maaﬂmuuaﬂaLLawnmu mi’JNLqumiﬁami‘ma@ﬂamﬂ‘uﬁmﬂmmummwmi
im Lwammamiﬁamiwmﬂi ﬁﬂﬁm‘wiumu ngd lauwn nmslddeninansan miwmwamwmwﬂfﬂ
nIEUNUINGNEae ﬂ']iNﬂﬂUﬁNLLE\] miwwm ﬂﬁ“ﬂ’]LLWJﬂQ’UG]LLE\]JJﬁﬂQUWL‘WN’] ﬁﬂiuﬂﬁﬂaﬂ’ﬁ’ﬂwﬁ’m
RRbRRIY ! fMosmiauardandanluniIdessuazuwinein 9 AlNEIT84

Important risk communication theories and concepts; disasters and violences; application
of different methods for data collection and information sharing to support decision-making and
operations in public health, disasters and environmental isssues for individuals and communication;
communication planning in consistency with threats and health to communicate efficiently in crisis;
using appropriate media, persuasive speaking, small group discussion, training and development,
formulating appropricate guilelines and operations on public health disasters and environment; and
other related approach communication
4063511 msmauauawaatﬁaauazqu%udam‘nﬂﬁﬂuuﬂaaamwgﬁmmﬂ‘ﬁ'ﬁaﬁu 3(2-2-5)

Community Sustainable Response to Climate Change

mw%@huﬁwﬁaummn nadunateneasuen (Carbon Neutral) uaznsUaasingIon
nie f\mﬁ‘nmﬂumﬂ (Net Zero Emission) ﬂavlﬂmmﬂmmiaum Al N3N UIAITITOWNTEAN
ARIAATILEY RAINANTUOBLAL miuam\lmwm‘w Luaﬂmiuaummwu 3% UumiaumﬁLLmIﬂiLLﬂm
ﬂau‘mmaimnmﬂmmumiﬁ]mmimﬁmaum AT miwwmammammLNMLL@”%NSEWW}@U
auawamimaﬂmﬂmﬂmwgmmmﬂ

Knowledge of greenhouse gas; carbon neutral and net zero emission; mechanism for
greenhouse gases reduction; greenhouse accounting; carbon markets; carbon labels and carbon
footprint; sustainable low-carbon city; information system and computer programs for spatial
management of greenhouse gases; sustainable development of city and community for climate change
response

4063305 N1ILAUGIBENY msmn’ims’nzﬁuazmﬁmmwaﬁwmamfﬂmﬁaauaz?juﬁu 3(2-2-5)
Samplmg, Analy51s of Water Pollution Management in the City and Commumty .
mimumaﬁmﬂmmwm mamammmmmummﬁmwmﬂgummi mwmmawummn‘u

mamum‘mﬁﬂ WNaNJ ﬂmaqmlﬁﬂmaammaau ﬂ’]’iﬂjUﬂNLL@“"]ﬁa\‘]ﬂ%ﬂ’ﬁLﬂﬂ%’]Lﬁﬁl NI NLHWAANTT

m‘enﬂummwﬂmmmwmm wnaninlwilawuas TNTH LULINRINNAGAMEATAINIUN IR IAA
ﬂmm‘wm mi'ﬂmﬂmﬂmimEnﬂumimumﬂmmwmhmmLLawﬂmummﬁﬂmm ﬂ’]iﬂiwﬁlﬂﬁﬂ‘ﬁ

Water quality sampling and anaIyS|s by laboratory standards, introduction to waster water
treatment; impacts of sewage on environment; controls and protection of waste water generation;
planning of water quality control and water source managements for city and community; mathematical
modeling for water quality analysis; organizational arrangement for water quality control in city and
community; case studies and application
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4063306 mstﬁué‘has.hamsm’:aﬁms’n:ﬁuazmsﬁmmswzgaNaattazéaﬂﬁga‘lmﬁm 3(2-2-5)

RN

Samplmg, Analy51s of Solid Waste and Sewage Management in the City and Commumty

MINUAIDE19T8E Nawamm ﬁwgﬂa mwmﬁnLmﬁmmmmmmuwaeﬂgummi mwm
Luamummnmﬂ yanoauaz mﬂgna NANIZNUIDIVEL N@Namm mﬂgﬂawLﬂuaumwmammwua”
FUIAGON MITIVTIH NMTINGS N1ITTeE NRAREE mﬂgﬂammﬁmamwLﬂmm“mmw mnalulad
NIPIUANLRE mfﬂmm\lamm ﬂ\?ﬂ{]ﬂﬂLNE]\‘iLLE\]JHN“H% NIhANBILAY ﬂ’]iﬂiuﬁlﬂ(ﬁﬂﬁﬁ

Solid waste and sewage sampling and analysis by laboratory standards, introduction to solid
waste and sewage; impacts of harmful solid waste and sewage on human health and environment;
collection; transportation of solid waste and sewage using physical, chemical and biological methods;
technology for control an elimination of city and community solid waste and sewage; case studies
and application

4063307 MINUMBLNY NIATIINATIER uazms%'mmsuaﬁumammﬁ‘lmﬁaau,a:mmu 3(2-2-5)

Sampllng, Analysis of Air Pollution Management in the City and Community

M AALAIDEIHANBNIDINA mimammﬁ“wmmmmﬁm‘wa\iﬂgumﬁ mwmmamu
AearunaEnIveIme wammumammwamumm FUIARDN a@uammmm’nuﬁmwuﬁmmwm
NDINA NTUNINTEINEN NN ENIDINA mﬂ‘[u‘[aﬁlmiﬁmnﬁ@mmwmmﬂiumaﬂu,aaqmu N3k
Anwiuaznstszendld

Air pollution sampling and analysis by laboratory standard; introduction to air pollution;
impacts on human health and environment; climatology and its relations to air pollution; dispersion of
air pollution; technology for city and community air quality management; case studies and application

4063308 MILNUMBLHINNITATINIATIZA UATATIANINANENILRLS UF9 ANNTaw  3(2-2-5)
waraaEnaEzITion

Sampling, Analysis of Noise Pollution, Light, Heat and Vibration Management

in the City and Community

MMAAUAIBENHANEIREY W AMHIOULAZAINEZLIaN mimnimezﬁmummﬁmﬁm
UHUANT nanmaianafisnindes wae annfousazanuaziiion nansznudogemwewlere sy
wazdowanden nMIsmuaNkazinAlulagn e unanEnIdes wae ANNTow LazANNFUAIoUN
mmmﬂmﬂammsgmu mtﬁﬁﬂmummsﬂi:qﬂmﬁl%

Noise, light, heat and vibration pollutions sampling and analysis by lacboratory standard;
introduction to noise; light; heat and vibration pollutions; impacts on human health and environment;
technology for control and protection of noise, light, heat and vibration pollutions in city and community;
case studies and application

4063309 1309LANITNIAINOUIABFILING DALAZENS 1T 3(3-0-6)
Specialized Topics in Environmental Health and Disasters
SosivanlafetuemieFuIndonnas amwmmiuﬂwuu LWB@’J’]NL“HEJ’J“H’]E]JIWJ“H’]“HW

DU RILIAR DHLALF DT miﬂuwﬂwu | Iumumwmmmﬂmw Frnmn Fewrndannedonn

ﬂmwﬂumumﬂI%I@EJﬂWiUWU@N@WEﬂNW 91N At TINNW ABRTAFAN 9) Iﬁﬂmﬂmiuuuw q0d Wy

‘V]Lﬂﬁl’nlaﬂﬂuﬂﬂ’w\lLL’J@mBNWLﬂ@EI%VLU TANNTALEY NIHANEIATY
Interesting topics of environmental health and disasters for professional expertise; discoveries

on physical; biological; social environment resources; problems of technology used for water treatment,

air, biological, soil pollution on reductions and disasters; diseases in humans, animals, plants in relation
to environmental changes; conflicts and case studies
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Mathematics for Medical Sciences
4161401 madewldsunindwivinemaninisunng
Programming for Medical Sciences
4161303 TadAINSUINGAMEATNTUANEG
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naudsliugulow AU
4161203 addunie
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NauduB1IdNYIANEASNISIWNE

4162202

4162103

4162104

4163101

4163401

4163402

Fuainnswwng

Medical Biochemistry
TIINEINIINILNNELazUIRAINeN
Medical Microbiology and Parasitology
WeNDINeN

Pathology

lsnfiagagUalndgdatiuazlsnlifinse

48 wnLU2YNM
18 nuooNM
3(2-2-5)
3(2-2-5)

3(2-2-5)

3(3-0-6)

Emerging and Re-emerging Infectious Diseases and Non-Communicable Diseases

walulagin3nsfionimaunnduaznisuindnniaias fUana

Medical Device Technology and Laboratory Administration and Management

I TEUNAN R IUNNINANTATNITUNNE
Fundamental Bioinformatics in Medical Sciences

nduds1dnyryus:avguazinalulagadna

4163403

4163404

4163405

4163406

malensideyarwalnguaznisaisdoyasemwlunisguagsnin
Big Data Analytics and Visualization in Health Care
waluladUanysefvgnmensunng

Medical Artificial Intelligence Technology

MIEUNAUFININATNA

Digital Health Informatics
dunafiinvsasTnardmmIunuiuguMwLazTUNNe

Internet of Things for Health Care and Medicine

ndudusissnoua:nOnuuIgAUFUN W

4162501

4163501

4164501

m;mmEJﬁLﬁﬂﬁaﬂmﬁmqmmwLLafﬁwmmamfmiLmeT
Law Related to Health and Medical Sciences
wé'ﬂmia%fwﬁjﬁﬁ]qmmwLLazmiLLW‘wﬁ

Health and Medical Business Founding Principles
miﬂixﬂa‘umaqaﬁwmmwua:mmwm‘

Health and Medical Business Operations

Nau3s1N¥IBVNNBIBOIBIBW

4162701

4163701

4164701

MEBBINOBEILINENMERINTUNNE
English for Medical Sciences
m‘m5ﬂﬂqul,ﬁaﬂ'mhl,auamuﬁsmmi
English for Academic Presentation
mmﬁmqmﬁaqiﬁmLLa:miLﬂuﬁﬂixﬂaumi
English for Business and Entrepreneurship

s nden litdesndn

4163601

LRTLAEABINGN
Pharmacology and Toxicology

4163602 LnruiIneInugIMNLAZNITERDE

Nutrition Science for Health and Anti-Aging

3(2-2-5)

3(2-2-5)

12 wmuoonNm

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

9 wuosnNn

3(3-0-6)

3(3-0-6)

3(3-0-6)

9 wuosnNn

3(2-2-5)

3(2-2-5)

3(2-2-5)

9 wuosnNn
3(3-0-6)

3(3-0-6)
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4163603 3::m®'3mnl,l,mnﬁmu¢gﬂiﬂ 3(2-2-5)
Epidemiology and Disease Control

4163604 maiusiag1lazaNNUannienIenIsunng 3(2-2-5)
Sample Collection and Medical Safety

4164401 nsunngusinduazinalulagduding 3(3-0-6)
Precision Medicine and Genomics Technologies

4164402 ApNWRABTITWLAZNIIFERITIANNNNILWNE 3(2-2-5)
Computer Vision and Medical Deep Learning

4164403 mavmwiwaUniteduilygidszfsvgnisnisunng 3(2-2-5)
Medical Artificial Intelligence Applications Development;

4164502 #fnenmanisazinaiansfusiuneifinanines 3(2-2-5)
Forensic Science and Techniques on Computer Forensics

4164503 gitaaminaUdmiugenmweaznunng 3(2-2-5)
Health and Medical Startups

4164504 NMInaIRAINALAEAINAADRNUAGINTUTINIFININ 3(2-2-5)

Digital Marketing and Digital Content for Health Businesses
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4164801 aWAANWILATNIANWNTIYIMINITAVNITANN 6(600)
Cooperative and Work Integrated Education
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4164802 n3HnUszaUMIDRMINAMWINeMEASITUNNE 6(450)

Professional Training in Medical Sciences
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4161301 WANAEMIVINYIEIEAINITUNNE 3(2-2-5)
Physics for Medical Sciences
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Basic physics for medical sciences; biomechanics; biofluid mechanics; physics of the
senses; biomaterial and tissue responses; ionizing radiation; radioisotopes and nuclear medicine;
ultrasound; non-ionizing electromagnetic radiation; physiological signals; introduction to electrical and
electronic circuits for medical devices; principles of medical analytical instruments; physics laboratory
for medical sciences

4161202 LAddMIVANAEATAITUNNE 3(2-2-5)

Chemistry for Medical Sciences
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Atomic theory and stoichiometry; covalent compounds and organic molecules; organic
compounds; carbonyl compounds; vitamins; steroids; hormones; enzymes; ions; electrolytes; metals;
ionic bonding; chemical reactions in aqueous solution; chemical equilibrium; acids and bases; oxidation
and reduction reactions; thermodynamics; radioactivity; rates of reaction; overview of chemicals fighting
diseases; chemistry laboratory for medical sciences

4161101 Z1INNEmIUINEEAIMIUNNE 3(2-2-5)

Biology for Medical Sciences
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Biological molecules; cell physiology and functions; prokaryotic and eukaryotic cells;
cell cycle and regulation; cell metamorphosis; gene and genome; expression of genetic materials;
mechanisms for regulating protein synthesis and transport at the molecular level.; genetic engineering;
recombinant DNA techniques; application of biological techniques in medicine; biology laboratory for
medical sciences
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4161302 AMAAMEATEINTUINT@FEATNSUNNE 3(2-2-5)

Mathematics for Medical Sciences
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Mathematics for Medical Sciences; set; number system and base; logic; sequence and
series; derivative and integral; differential equations; vector; matrix; tensor; probability; principles of
using applications for mathematical calculations

4161401 msdigwldsunsudwSuInaaaasnisunng 3(2-2-5)

Programmmg for Medical Sciences
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Installing programming tools and environment setup; logics design and algorithm; variables
and data types; data structures; conditions and loops; functions; applications in medical science; and
case studies in medical sciences

4161303 BradAEMIVINGAEATNITUNNE 3(2-2-5)

Biostatistics for Medical Scnences
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Basic statistics; medical data collection; descriptive statistics; sampling techniques;
estimation; hypothesis testing; analysis of variance; correlation and regression; chi-square test; and
application of computer programs for medical data analysis

4161203 AldWNIE 3(2-2-5)

Orgamc Chemlstry
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Introduction to organic chemistry; nomenclature of organic compounds; stereochemistry;
hybridization of carbon bond; physical properties; chemical reaction and basic reaction mechanism of
hydrocarbon compounds; aromatic compounds; alkyl halides; alcohols; ethers; aldehydes; ketones;
carboxylic acids and derivatives; amines; lipids; carbohydrate; nucleic acids; and proteins; basic
techniques for organic chemistry laboratory; practice in content related to organic chemistry course

4161102 MPINAAMEATUAZAIIINGN 3(3-0-6)

Anatom;r and Physmlogy
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Introduction to anatomy and physiology; structure, shape, function, and mechanism of
operation of the musculoskeletal system; cardiovascular system; respiratory system; gastrointestinal
system; urinary system; endocrine system; reproductive system; and nervous system and sensory
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4162101 WugeaasawN3g 3(2-2-5)
Microbial Genetics .
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Structure and genome of microbes; replication and exchange of genetic material in

microorganisms; gene expression and regulation in microorganisms; bacterial genetic system; virus
and microplasma genetic system; fungal genetic system; gene variation; microbial genetic engineering;
applications in medical

4162102 PRANNKINE 3(3-0-6)

Immunology
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Fundamentals of immunology; cells and organs of the immune system; innate immunity;
adaptive immunity; antigen and antibody reations; cytokine; immune response mechanisms;
hypersensitivity; diseases of the immune system; immunization; immunotherapy

4162201 LAFILATITENINISUNNE 3(2-2-5)

Analytlcal Chemlstry in Medlcme

mﬂuﬂwmmmammmiﬁmmﬂmmwm miam‘nmmmmmw MTAATIZATIUTH Mg
mamoLLa mil,memmamﬂum’nmmww iraaedamaafiia Tz ﬂﬁﬂi“ﬂﬂ@%l,muﬂLﬂmLﬂ'ﬂ“‘w
mnﬂ’maam\mﬁuwmm m\mm‘nmmam mimmmmmwwamiumwww VANNIIVDILATDIOAAT
hladedada meﬁLUnImIWT@LNm wdaslmnuilowss otz aanAnioutesUdumuninTwlamed
iinsuAalasaninnnfl waziadoslasnlnn v uraanTTnuege

Basic analytical chemistry techniques used in medicine; qualitative analysis; quantitative
analysis; sampling and sample preparation for analysis; analytical chemistry instruments; application of
analytical chemistry techniques in medicine and forensic science; quality control of analytical results;
principles of ultraviolet-visible, spectrophotometry, potentiometry, atomic absorption spectrophotometry,
gas chromatography, and high-performance liquid chromatography

4162202 BAaAININSUNNE 3(2-2-5)

Medical Biochemistry
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Definition and principles of biochemistry; properties and importance of buffers; types,
structures, and properties of biomolecules; carbohydrate; lipids; lipoprotein; amino acids; protein;
enzymes and nucleic acids; transmission of genetic information; protein formation and gene expression
regulation; mechanisms of biochemical regulation of hormones; the role of nutrition in sustaining life;
bioenergy science; metabolic pathway relationships; relationship of biochemistry to the mechanisms
of diabetes, atherosclerosis, high blood pressure, and biochemistry of blood and urine
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4162103 9aBaInmenisunngduazls@aingn 3(2-2-5)

Medical Microbiology and Parasitology
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Medical microbiology and parasitology; medical bacteriology; medical virology; medical
mycology; medical parasitology and protozoa; infectious diseases and drug resistance in Gram-negative
and Gram-negative bacteria; zoonotic diseases; techniques and tools related to microbiological and
parasitological studies; Integrate knowledge for practice and academic services in public health

4162104 W815INY 3(2-2-5)

Pathology
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Basics of pathology; cell transformation and adaptation mechanisms; inflammation; tumor
formation; cancer and cause; pathology mechanism; signs and symptoms in the blood and circulatory
system; immune system; respiratory system; skeletal and muscles system; digestive system; endocrine
system; nervous system; urinary system; applying pathological knowledge to promote prevention and
treatment and restore health according to professional scope

4163101 Tw\aﬂLﬁaaﬁ'ﬁ‘lmiaﬁ'ﬁ%nta:fmlaﬁmia 3(3-0-6)
Emerging and Re-emerging Infectious Diseases and Non-Communicable Diseases
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Introduction to emerging and recurrent infectious diseases and non-communicable diseases;

risk factors; control and risk assessment of and recurrent infectious diseases and re-emerging and
non-communicable diseases; first-aid basic; measures of morbidity and mortality; prevention and
health promotion; roles and obstacles in the operation of the World Health Organization; social welfare
and social capital, emerging and re-emerging infectious diseases, and non-communicable diseases
of Thailand; integrate knowledge to provide operations and academic services in public health

4163401 malwladiaiasfanemsunnduazmsuinsdansiasdfians 3(2-2-5)

Medical Device Technology and Laboratory Administration

and Management
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Theory of biological signal sensing; electrical and electronic circuits for medical devices;
fundamentals construction and design of biological measuring instruments; working principle of
Magnetic Resonance Imaging (MRI) and Computerized Tomography Scan (TC scan); maintenance
principles; instrument calibration; laboratory administration system according to international standards;
laboratory safety administration; process for establishing a laboratory quality assurance system

4163402 %’:miaumﬁﬁug'mma’mmmam%’mmwnﬁ 3(2-2-5)

Fundamental Bioinformatics in Medical Sciences
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DNA sequencing technologies; bioinformatics concepts; genome organization and evolution;
bio-databases; sequence alignments; molecular phylogenetics; structural bioinformatics; concepts
in drugs discovery and development; introduction to systems biology; bioinformatics of metabolic
pathways; and gene expression and regulation
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Big Data Analytics and Visualization in Health Care
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Big data; data exploration; data management; exploring single variable data analytics;
exploring data analytics with multiple variables; data visualization; dashboard design principles; and
case studies in medical sciences
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Medical Artiﬁcial Intelligence Technology
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Introduction to artificial intelligence; artificial intelligence algorithms; machine learning; deep
learning; convolutional neural networks; classification; clustering, segmentation; regression analysis and
prediction; application of artificial intelligence in medicine; medical artificial intelligence applications;
principles of medical artificial intelligence research

4163405 FNIRWINAARFVAINAINS 3(2-2-5)

Digital Health Informatics
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Health database system; health data collection; processes and methods for searching for
information; foundations of data science for health information systems analysis; development and
design of health information database system; principles of health informatics research
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Internet of Thmgs for Health Care and Medicine
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Introduction to the Internet of Things; application of Internet of Things in patient tracking

and development of telemedicine system; blockchain technology; application of blockchain to the

storage and exchange of electronic medical record data; research project on the Internet of Things
for health care and medicine

4162501 ng‘nmﬂﬁtﬁ'mi‘fmmaﬁmqmmwuax%nmmam%nuwwET 3(3-0-6)
Law Related to Health and Medical Sciences
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Laws related to health and medical sciences; National Health Act; Public Health Act; The

Control of Communicable Diseases Act; Healthy Establishment Act; laws related to health and medical

business operations; laws related to medicines, substances, and medical devices; medical laboratory

standards

4163501 ‘né'nmsa%'ﬁaqsﬁaqmmwuazmmwnf_f 3(3-0-6)
Health and Medical Business Founding Principles
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Concepts and characteristics of entrepreneurship; business startup strategy; new business

development; entrepreneurial problems analysis and opportunities; market studies and feasibility;
principles of financial accounting; concepts of choosing a business and investment style; business
plan; business development; digital marketing strategy

4164501 msﬂs:naumsqsﬁaqmmwu,a:msu,wnﬁ 3(3-0-6)
Health and Medical Business Operatigns
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Introduction to the health and medical businesses; types of health and medical businesses;
guidelines fo health and medical business management; marketing principles; organization management;
human resource management; analysis of investment opportunities in health and medical businesses

4162701 MBBINBAMIUINTIAFEATNITUNNE 3(2-2-5)
English for Medical Sciences
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Listening, speaking, reading and writing skills for medical sciences practice; study medical
terminology; conversation for medical sciences operation; speaking for academic work, work results,
and research results presentation; reading instrumental user manual for operation; medical sciences
article and textbook reading; writihng medical sciences report; research and review articles writing;
writing instructions for operational procedures; listening to seminars on medical science
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Engllsh for Academic Presentation
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Scientific academic writing; communicational writing for operation; conclusion writing;
research report writing; writing articles for academic publication; presentational planning; presentation
of medical sciences data and result; scope and detail determination for simulated conference and
seminar presentation; conference and seminar management in simulation situations; presentation of
project plan and result; computer program for presentation; standard nonverbal communication for
presentation; presentation for administration; and appropriate dealing with questions
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English for Business and Entrepreneurship
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Listening, speaking; reading and writing skills for business management; technical vocabulary,
expressions, and sentences necessary for business; English communication through conversation;
telephone communication; letter and e-mailing writing; giving information to customers; English for
advertisement and public relations; English for production line, quality control, and inventory system;
English for marketing

4163601 AFBUAZNIING 3(3-0-6)

Pharmacology and Tox1cology
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Basic principles of pharmacology and toxicology; classification of toxic substances, drugs,
cosmetics, food additives, and contaminants, pesticides; mechanisms of chemicals action and
responses in the human body; the occurrence of pathology caused by drugs, chemicals, and heavy
metals; treatment of toxic symptoms; hazard prevention; risk assessment; forensic toxicology; analytical
technigues in pharmacology and clinical toxicology; and interpretation of laboratory results
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4163602 Tmm%wmﬁ'uawmmmzn'ﬁmaa’fﬂ 3(3-0-6)
Nutrition Science for Health and Anti-Aging
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Fundamental of nutrition science to physiological function in a human body; Pathophysiology

of various systems in aging; relationship between food and nutrients necessary for human health

at different ages.; food knowledge and behavior; nutritional problems; nutrition therapy; nutrition for
anti-aging; Food supplements for anti-aging

4163603 izmmi‘mmmznﬁmnquﬁﬂ 3(2-2-5)

Epidemiology and Disease Control
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Principles of epidemiology; measurement of epidemiology; cllnlcal epidemiology; nutrition
epidemiology; environment epidemiology; epidemiological studies and tactics; epidemiological
surveillance; one health and public health risk communication; epidemiological laboratory measurements;
public health practice guidelines for pandemic management; role of medical scientists in disease
control and epidemiology

4163604 N13LfiumattsuazaNlaaafaN1eNISUNNE 3(2-2-5)

Sample Collection and Medical Safety
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Sample collection planning; sample collection methods for patients with respiratory; circulatory
system; nervous system; digestive system; reproductive and other systems; guidelines for collecting
samples to diagnose infection; method of transporting the sample; Animal Pathogens and Toxins
Act; biosafety and biosecurity; ISO standards related to medical safety; organization for economic
co-operation and development principles of good laboratory practice (OECD GLP)

4164401 msunngusinguazinalwladdluing 3(3-0-6)

Precision Medicine and Genomics Technologies

Wmmﬂumawuw Emwammmawuw'ﬂauwuﬁﬂummwmﬂﬂmmowuﬁmm N1IWNEN
ANNAADNATD NN ATHLAR LR muﬂasmuﬂmmewuﬁmiu ﬂTﬁﬂ@’]ﬂ‘W%ﬁmﬂ%ﬂ’]LWﬂ‘}Ja\‘iIiﬂ
nanawnalulaglunisifnasess @UINLaﬂmwmuwmm Fapnnaasuitasasisn inalulad
AANTaR m@mwwm’mmimuimLaﬂa‘n‘wuﬁmﬂ waRkAUfA3egnls N13939EAULILE N1IATII
mwm&mrmmamﬂwuﬁqmiﬂmmm‘[mLLaummmemﬁuaaa WARANTIATILENTRAAV 97 L1 lni]
Fnanduuwnwidiiniamaiiauaznslszandliinandunnimatalunisnisunng

Q8



Basics of the human genome; Important human genes associated with genetic disorders;
drug allergy; congenital metabolic disorders; genetic changes; The mutation that causes the disease;
development of molecular diagnostic technologies to diagnose and monitor disease changes;
Stem cell technology; cutting-edge molecular biology techniques; chain reaction technique; DNA
sequencing detection; Genome-level genetic diversity testing and data analysis; Genotyping techniques;
Recombinant DNA techniques and applications of recombinant techniques in medicine
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Computer Vision and Medical Deep Learning
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Software and programming tools for computer vision; feature selection; Feature matching;
object recognition; concept of machine learning; application of convolutional neural networks in medical
image analysis

4164403 msﬁmmu,mjwﬁmis’uﬁmmﬂﬂs:ﬁﬂ%ﬂwmmwnﬁ 3(2-2-5)
Medical Artificial Intelligence Applications Development
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Computer tools and languages used for application development; deep learning and
reinforcement learning for mobile devices; principles of computer vision for medical mobile devices;
speech and multimedia processing; data structure and workflow design; user interface design;
creating and testing applications; creating a chatbot; connectivity with health wearables; connection
to database; application of artificial intelligence applications in medicine

4164502 RAIMIAFEATUAzINARANTRUAIWNIRAADNNILADS 3(2-2-5)

Forensic Science and Techmques on Computer Forensics
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Fundamentals of forensic science, techniques and methods in forensic science; forgery
detection; soil examination; firing pin and tool mark examination; blood pattern analysis including
biological evidence analysis using physical and chemical methods; understanding computer
investigations; computer forensics; Instant computer forensics management; Tools currently used in
computer forensics; Providing live previews at crime scenes; Email investigations; computer forensics
of mobile phones; online investigation

Q9



4164503 ﬁsﬁaams‘mé'ﬂﬁm%'nammwuazmmwnz‘f 3(2-2-5)

Health and Medical Startups
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Fundamentals of busmesses startup; analyzmg and preparing for a business plan; market-
based respond startup; design thinking process; preliminary prototyping of functional products; agile
methodology; user experience design; fundamental of finance and accounting for startup founders;
customer service design to enhance customer quality; preparing and presenting projects to raise
funds and request for funding for of businesses startup development

4164504 NMIAAIAAINAUAZAINAABUINWATIUTLTINVFINN 3(2-2-5)
Digital Marketing and Digital Content for Health Businesses
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Introduction to building a health business in the digital age; Analysis and factors of consumer

behavior in the digital era; Digital marketing strategy; digital business models; social media and

application marketing; content design techniques; techniques for digital media story presentation;
graphic design and video editing for content creation; ethics and regulations related to digital marketing

4164801 AWNIANHIUALNIIANHUBIUIMINIINUNTTINN 6(600)

Cooperative and Work Integrated Education
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Practical training in a medical science-related workplace for at least 15 weeks consecutively;
student is regarded to pass pre-training preparation, write performance, and present work results
in a seminar between students and advisors after finishing training; practical training covers works
in a government department, public enterprise or private company to enhance work experiences in
medical science, prepare for performance report and presentation
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4164802 MsAnUszEUMTAITIENAWINSIE@FEAINSUNNE 6(450)

Professional Training in Medical Sciences
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Fieldwork training of a medical science student covers work in a government department,
public enterprise, or private company to enhance work experiences in medical sciences by preparing
a medical sciences project that applies medical science research methodology in project design,
development, implementation, report, and presentation
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5671101 WRAnddmivgasunssudnin 3(2-2-5)

Physics for Bioindustry
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Unit and vector systems in the biological industry. Force and laws of motion Work and
energy in the biological industry. Impulse and Momentum Mechanical balance and elasticity waves
and sound Fluid thermodynamics in the biological industry, electricity, magnetism, basic electronics,
basic sensors and principles of using sensors, basic physics measurement tools in the biological
industry. Virtual Operations Experiment and operations that are consistent with the content of the
lectures in the biological industry

5671201 LANEMIUASMNTINGINN 3(2-2-5)
Chemistry for Bioindustry
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Atomic structure and period table of the elements; stoichiometry; chemical bounding; state
of chemistry; chemical equilibrium; chemical analysis; organic chemistry; food chemistry; application
of relevant knowledge; laboratories that corresponding with the context in the lecture
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Life Sciences for Blomdustry
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Biological scientific method; characteristics of the organism; biomolecules of the organism;
cell and metabolism; genetics; evolution; biodiversity of the organism; structure and function of plant
organs; structure and functions of various systems of animals and humans; ecology and behavior;
history of biotechnology; developments in biotechnology; innovation and utilization of biotechnology;
basic principles of genetic engineering and bioinformatics; introduction of BCG Model principles;
laboratories that corresponding with the context in the lecture
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5671203 #NANIMTUAATMNTINEINN 3(2-2-5)

Biochemistry for Bioindustry
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Structures and properties of biomolecules amino acids and protein, carbohydrates, lipids,
nucleic acids, and vitamins; enzymes and enzyme kinetics; biochemistry analysis; analysis of bioindustry
products; searching for information for the development of bioindustry analysis techniques; advances
in biochemistry for bioindustry; laboratories that corresponding with the context in the lecture

5671204 ABIINIEIMTVAATHNTINGINN 3(2-2-5)
Microbiology for Bioindustry
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Principle of microbiology; morphology of microbes; preservation of microbial cultures; growth
of microorganisms; factors associated with fermentation kinetics; enumeration of microorganisms;
microbial analysis; soil microbiology; marine microbiology; air microbiology; food microbiology;
laboratories that corresponding with the context in the lecture

5673901 aﬁﬁua:mi'naLmumiﬂﬂaaaa‘i’m%’uamﬁ’mns‘su%’m’m 3(2-2-5)
Statistics and Experlmental Design for Blomdustry
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concepts of probability and probability distributions; concepts of estimation and hypothesis

testing; important principles of experimental planning; completely randomized design; randomized

complete block design; regression and correlation analysis; factorial experiment; combined analysis
of variance; data violations of analysis of variance assumptions; missing data; laboratories that
corresponding with the context in the lecture

5671301 nalwladnsuanuaznsinnziagesas 3(2-2-5)
Fermentation and Cell Culture Technology
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Scope and importance of fermentation technology; type of fermentation; types of fermentors;
microorganism used in fermentation industry; selection and strain improvement of microorganisms;
microbial cultivation; factors associated with fermentation kinetics; fermentation process control;

fermentation process improvement; quality and quantity analysis of product; laws associated with
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fermented products; standard and quality control, and occupational safety; plant cell and tissue
culture technique for micropropagation, germplasm collection, and productions of the useful bioactive
compounds from plants; animal Cell Culture for application in bioindustry; laboratories about microbial
Cell Culture operation, fermentation process control and plant tissue culture

5671302 JAINIINNIZTLIBAIITININ 3(2-2-5)

Bioprocess Engineering
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Principles of bioprocess engineering; grovvth kinetic and nutrient utilization of microorganism;
batch and continuous fermentation; aeration and agitation; extension of production; fermentation
system control; economics study of cost and benefit of investment in bioprocess; laboratories that
corresponding with the context in the lecture

5672301 ﬂﬁﬁ'ﬁmsmm:vamamaammwnim%qmw 3(2-2-5)

Unit Operations in BlOlndustry
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Principle of unit operations concerning the chemical and biochemical industries; problem
solving in the processing and design of the machinery for the biocindustries; processes involving pilot-
scale equipment for bioindustry; bioproducts separation and purification technique; high performance
liquid chromatography technique; process control; laboratories that corresponding with the context
in the lecture

5672302 awsaanqn§ww§amwmnn%’wmnsﬁ’;mwmaolﬂﬂ 3(2-2-5)

Bioactive Compounds from Thai Bioresources
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Basic knowledge about Thai bioresources; chemical constituents of bioactive compounds
from microorganisms, plants and animals; mechanism of action; biological activity tests including
antioxidant, tyrosinase inhibition, elastase inhibition, alpha-amylase inhibition, alpha-glucosidase
inhibition, pathogenic bacterial inhibition, ant-inflammatory and analysis of prebiotic properties and
cytotoxic test; laboratories that corresponding with the context in the lecture
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5672303 msﬁmmwamﬁmvﬁma%amwashaé"aﬁmﬁaﬁqsﬁa 3(2-2-5)

Sustainability Bioproducts Development for Business
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The concepts and process of bioproducts product development; basic techniques of
bioproducts development; business analysis; experimental design of prototype product; evaluation of
prototype product; shelf-life evaluation; according to the Bio-Circular-Green Economy (BCG Model),
Environment Social and Governance (ESG) and Sustainable Development Goals (SDGs); laboratories
that corresponding with the context in the lecture

5672304 BInAanmaiangawnId 3(2-2-5)

Microbial Bloproducts
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Production process of microbial bioproducts, microbial cell products, microbial enzymes,
microbial metabolites, including primary and secondary metabolites and biotransformation products;
the application of microbial biological products in food, agricultural, industry, medical, environmental
and energy field; laboratories that corresponding with the context in the lecture

5672305 nalwladawsHenTuuaTHAAAIILEIND NS 3(2-2-5)

Functional Food Technology and Dietary Supplements

ANNTIHEY mmmﬂm e ﬂi“’IEJ“II%?JENE]’]W]iﬁGWH% e wammwawmmi E]\‘iﬂﬂiwﬂE]ULLE\]w
auummwmmmmﬁaaﬂqmmmwmuwammmw a IS Ui laanie enmaiesduilaandnd
Lae mmiﬂ\méﬁuwl@mmauma Tsluladn wiluledn dululefin assnuenyadasy Laﬂﬂmmi
m‘mummmmu e maaLLimm‘ﬂaammmmmiﬂﬂﬂﬂm (1S} mimamumﬁﬂi‘"mu NIATIVINATIEA
Lwaimmﬂmmwmmwammm Liammamﬂmmmmiﬂmw Tumoﬂiymﬂ LAZEITIINARNUTIDINNT
ﬂﬂﬂﬂnuwﬂummm@ e ﬂgummwaamﬂaa\muLuammﬂmsmﬂ

Meaning, importance and benefits of functional foods, dietary supplement; composition
and functional properties of bioactive substances affecting health; functional food derived from
plants; functional food derived from animals; functional food derived from microorganisms, probiotics,
prebiotics, synbiotics, antioxidants, dietary fibers, vitamin and mineral fortifying foods; food safety for
health, control, assessment, analysis to assure product quality; the regulation issue for functional food
in some country, and study of functional foods in the market; laboratories that corresponding with
the context in the lecture
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5672306 wﬁmﬁmwfma%amwLﬁaqmmwuazmwaw 3(2-2-5)

Bioproducts for Health and Beauty
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Skills, knowledge, innovation and technology of new raw materials from herbs, animals
and microorganisms; relationship between host and microorganisms in the gastrointestinal tract and
skin; microbial biome factrs affecting changes in the microbiome; application of herbs, animals, and
microorganisms in health and beauty care; compatibility of substances used in cosmetics; source or
distributor of cosmetic substances both domestically and abroad; raw material standards; trends in
herbal, animal, and microbial products for health and beauty in the current market; product development
according to customer needs developing health and beauty products according to current market
trends business; operations and laws related to health and beauty products; laboratories that
corresponding with the context in the lecture

5672307 msn%msqmmwu,azmmgm‘luqmmwmm%amw 3(2-2-5)

Quality and standard management in Bioindustry
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Principle of quality control and quality assurance; quality control in production process and
product; method for testing product quality; law and quality standards in the bioindustry; principles
and methods in Good Manufacturing Practice (GMP), Hazard Analysis Critical Control Point (HACCP)
system, Halal; ethics and safety concerns on self, others, and environment; hazards and risks in
laboratory and workplace; rules and practice for safety; physical, chemical, and biological safety;
laboratories that corresponding with the context in the lecture

5673301 N13ANUUVLIVAWNTMILHRAAMIINIEINN 3(2-2-5)

Packaging Design for Bioproducts

NANNNT LIIAR mumumiaammumiﬁmmm AN LAZATS AN mmmmwmmammm
1uammwmiwmmw L‘Iﬂi’ﬂam_lmamaﬂwiéﬂumiwammimm% Laaﬂiﬂnmiﬂﬂmﬂﬂme”ﬂmuwmaﬂ
WARAWT mimaﬁ]ﬁa‘uﬂmmwmmmmﬂmm ﬂgwmaLLadJam‘wu@‘wLﬂmmmmmaﬁmwmm ARN WAL
Ug‘ummi'ﬂaa@ﬂaaﬂﬂmuammﬂmima

The principles, concepts and processes of packaging design, labels and logo; the importance
of packaging in the bioindustry; properties understanding of materials used in the production of
packaging; suitable packaging choosing for type of product; packaging quality inspection; law in
packaging and labeling; laboratories that corresponding with the context in the lecture
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5673302 naluladazanauaznisdanisvadtds 3(2-2-5)
Green Technology and Waste Management
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The concepts of integrated pollution prevention in bioindustry; cleaner technology; clean

developmental mechanism; waste minimization; carbon credit assessment; life cycle assessment;
carbon footprint of product, carbon footprint for organization, net zero carbon emission, carbon
footprint reduction and green label; biorefinery technology, meaning and importance of biorefinery,
biorefinery of biomass, green crops and waste from food industry; waste and wastewater treatment
in bioindustry; laboratories that corresponding with the context in the lecture

5673303 ﬁ'ﬂuﬁnmfiaamammwniw%amw 1(0-2-1)
Bioindustry Plant Studies . .
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Visit the industrial plants and research institutes emphasizing on bioproducts such as in
food, agricultural, medical, environmental and energy; production process and management

5673902 é’uummaammwmw%"smw 1(1-2-0)

Seminar in Bioindustry
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Searching journal of research of Bioindustry Presentation Catching the issue for presentation
Personality for presentation Language and communication for presentation Seminar format Documenting
and media for seminar

5674901 lA%9N13398N9gAa1MNIINEINN 3(0-6-3)

Research PrOJects in BlOlndustry

pENIEMPhphtd mmmufﬂaum%mﬂamm%mwmmw MRz ARA LTINS
378 ﬁ?iL‘lJEI%IﬂNi’]N’]WJﬁ]EI IYTTTHNNTINN AULHUNITIY NITEUTENWIFY mnmmmsmmwaﬁu
Nt mimaﬁmauLWamimaaammmwamiwwmﬁim mﬂmimmnumﬁuw 21 0enE1wNN%
AKENITNNITOIVNILAZEN UASN)ANIENLALITDY menuﬁuuawummw

Research methodology; searching information of research of bioindustry; planning and risk
Assessment of research; writing research outlines; bioethics conducting research; writing research
reports; principles of intellectual property protection; intellectual properties and patent search for
translational research or bio-business development; introduction to Food and Drug Administration
regulations, laws, related laws, and registration procedures; source of research funding
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5671401 mwmé’wf%ﬂuﬁaammﬂnssu%amw 3(2-2-5)

Intelligence Agriculture for BlOlndustry .
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Applications of biotechnology and other techniques suitable for high-precision agricultural
production by creating geo-informatics of the agricultural system; determine the variation within and
outside of the agricultural ecosystem; plan to manage system variations with predictive methods and
control methods; decide on managing production factors and apply various practices to manage
variation in agricultural systems for the production of raw materials from microorganisms, plants, and
animals

5673401 flyandsrfngdmivaaainnssadinin 3(2-2-5)

Artificial Intelligence for Blomdustry
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Basic knowledge about artificial intelligence; basic concepts about artificial intelligence;

basic problems; how to find logic and inference; machine learning algorithms, deep learning, artificial
intelligence tools; methods for solving various artificial intelligence problems, basic knowledge of
reasoning; finding answers and planning Initial search strategy; representing knowledge in solving
problems; examples of applications in various fields; operations using natural language; basic application
interface; receiving and sending information; cloud services for the Internet of things; basic useful
applications of artificial intelligence in the bioindustry; explore examples of applications of artificial
intelligence and the Internet of things for the bioindustry; laboratories that corresponding with the
context in the lecture
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5671501 &Tﬂsxnaumiﬁiﬁfaammwniw%amw 3(2-2-5)

Blomdustry Entrepreneurlal
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Knowledge of economics and busmess principles, and the components utilized in the
domains of finance, accounting, human resources, commodities, marketing and Business Law Basics
are all necessary for conducting business. the issues that arise when conducting business. the use of
economic knowledge in corporate decision-making to address business-related issues. The essential
qualities and skills of a business entrepreneur who has evolved into a good and competent executive
or business entrepreneur, which takes into account the key factors of sustainable investment in bio-
industrial business according to the Environment Social and Governance (ESG) concepts
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5672501 N1IREANINMARAEMTURAAAITIN9TIAN 3(2-2-5)
Bioproducts Brand Communication
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The function of brands and their significance in the success of businesses. The principles

of brand construction. elements impacting new product awareness-raising, brand growth, and the

application of brand communication techniques. Understand business law and important brand rules.

Analyze the marketing environment and how it affects the biological product’s brand communication

strategy

5673501 N1IAAIAGINAFMIUSINVGAFIUNTINGINN 3(2-2-5)
Dlgltal Marketmg for Blomdustry Business
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Principles of digital marketing communication, marketing communications situation, analysis

of consumer behavior and target groups, purchase decision process, consumer post-buy behavior,
customer journeys, decision-influencing factors, lifestyles, digital age consumer behavior, consumers’
rights and protection, consumption research, Digital marketing communication components, integrated
digital marketing communication strategies, social networking. Additionally, be aware of Personal

Data Protection Act B.E. 2562 (PDPA)regulations, consumer rights, and protection while using digital

marketing for bioproducts

5674501 UHnZINAUAzIMARANIIWILEREEMILHAAAMTINE AN 3(2-2-5)
Business Plan and Presentation Techniques for Bioproducts
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Significance Components of a Business Plan Innovative ideas to develop fresh products
in accordance with industry trends and directives Planning a business: An analysis of company
circumstances Strategy for Marketing Plans for Production Plans for Managing Human Resources
Budgetary Plans Availability of Financing Opportunity Evaluation of Business Concepts Theories and
Principles of Presentation: Various Types of Planning Presentations Appropriate for Customer Groups
Pay Attention to Operations for Multimedia Presentations Questions on Presentation Personality
Development Response and Advancement Composing for Communication and Techniques of
Presentation Innovative Display Narrative Storytelling Dialog Presenting Biological Products’ Business
Plan with Effectiveness: Ethical Production and Social Responsibility to Develop Graduates
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English for Bioindustry
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English communication skills: listening, speaking, reading and writing for work in bioindustry;
bioindustry vocabulary; conversations for work in bioindustry; listening to seminar; oral presentation
and writing research results; reading work manual; reading textbook and articles; composing research
and review articles; and writing advices for work process

5674601 mmé’anqmﬁ'amstﬁuﬁﬂsznaumsﬁsﬁaamm‘nnswﬁamw 3(3-0-6)

English for Bioindustry Entrepreneurshlp
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English for intraorganizational and interorganizational communication; goods and services
information, English for customer service; negotiation; operational result writing; e-mail writing; telephone
conversation; information technology for English skill development; English for production line, quality
control, inventory system; English for marketing, advertisement and public relations

5073213 wizIngniamsuslnauazadeandn 3(2-2-5)
Alcoholic Beverage Technology for Consumptlon and Career Development
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LaANBTOR
Microbiology and biochemistry of alcoholic beverages; types and production of alcoholic

beverages; packing; quality control; development of healthy alcoholic beverages; deterioration of
alcoholic beverages; technique in sensory evaluation of alcoholic beverages; production economics;
market situation and trend of alcoholic beverage products; business operations and laws related
to alcoholic beverages; laboratories about alcoholic beverages production and assessment of the
sensory quality of alcoholic beverages

5073212 WIANTINVRIDWNTUINAIANIBIN RS 3(2-2-5)
Innovations of Commercial Traditional Fermented Foods
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Roles of microorganisms in traditional fermented foods; physical and chemical changes
occurred during fermentation; fermentation processes and process control of various traditional
fermented foods; innovations of traditional fermented foods; laboratories about production of different
types of fermented food
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5073431 2IMITUMIBRIAAMNFEAIILUALUNAINADK 3(2-2-5)

Future Food from Algae and Plankton
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Biology of algae and plankton, classification of algae and plankton, types and strains of
algae and plankton with economic importance; important equipment and medium for algae and
plankton cultivation; cultivation methods, factors affecting growth, methods of harvesting and drying,
contamination problems; chemical composition of algae and plankton; nutritive value and other
benefits of algae and plankton; production of high value products from algae and plankton; reactor
for algae and plankton cultivation; the application of algae and plankton in food; future food from
algae and plankton; laboratories that corresponding with the context in the lecture

5073511 lseiwaniizluamsuaziadasna 3(2-2-5)

Plant-based Protein in Foods and Beverages
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Meaning and importance of plant-based food; trends in plantbased food; raw material
sources of plant foods; plant protein and plant protein extraction; ingredient to help in the processing
of plant foods; types of plantbased food and plant-based food processing innovations plant-based
drinks and plant-based meat; presentation of plant protein products; laboratories that corresponding
with the context in the lecture

5673502 Tsaa’mwﬁmﬁmﬁamswﬁmi’mnﬁu&m%’uamﬂm 3(2-2-5)
Factories for Producing Raw Materials for The Future
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In designing aseptic plant oul’uva‘uon in closed or semi-closed systems, the production

factors are controlled, including the amount of light, wavelength, light, temperature, humidity, and
atmospheric conditions such as oxygen, carbon dioxide content, and vapor pressure, including
growing plants in greenhouses with ventilation using knowledge of psychometrics in adjusting the
weather using fans to ventilate air open design for ventilation system for reducing the temperature by
evaporating water; force ventilation and natural ventilation design; appropriate water usage system
and selecting cultivation methods in various systems, such as hydroponic thin film and thick bed
systems; selecting appropriate types of plants; cost management and cost-effectiveness of growing
plants in both greenhouse systems
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Phytochemistry and Commercial Products
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Extrachon and separation of mixtures using various techniques; verification of the structural
formula by spectroscopy; important substances in medicinal plants and biological activities; precautions
for using herbs; products from herbal extracts and applications; laboratories that corresponding with
the context in the lecture

4143158 Inpwndrdmivieiasdians 3(2-2-5)

Nutraceutical for Cosmetics
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Integration of food chemistry, pharmaceutlcal food and pharmacognosy for raw material
development and active ingredients from food for cosmetic; sources and properties of raw materials,
vitamins, minerals, plantbased food, animal-based food and food from microorganisms; studying
advantages and disadvantages of food-based cosmetics; using food flavors and colors in cosmetics;
developing food-based cosmetic formulations; studying food recipes for radiant skin, wrinkle repair
and antioxidant for the aged

4143504 gawsihinengawniduaziizannlng 3(2-2-5)
Aromatherapy from Mlcroorganlsms and Medicinal Plants
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137818
Basic knowledge about essential oil from Microorganisms and plants; types of aromatic

compounds, raw material, production process, quality analysis, and sensory receptor and evaluation,

aroma products; laboratories that corresponding with the context in the lecture

5673305 wilwinaluladzian 3(2-2-5)

Nanobiotechnology
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Priciples and theory of nanobiotechnology; nano-bio hybrid materials, nanobiomaterials,
nanobiocatalyst; rapidly advance evolving nanobiotechnology; design and syntheses of nanobiomaterials;
tools and instrumentation for nanobiotechnology; application of nanobiotechnology in medical,
agriculture, food, energy, and chemical industry; recent advances, future trend and state-of-the-art
growing in field of nanobiotechnology; laboratories that corresponding with the context in the lecture
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Biotechnology for Renewable Energy
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Biotechnology apphcahon for renewable energy production biogas, ethanol, biodiesel,
biofuel; raw material for production, production technology, extraction and purification, inspection
and quality control, storage; effect of production process on environment; production-process
waste management and wastewater treatment; industrial operation safety and current situation of
biotechnology for renewable energy

4033306 dATINN 3(3-0-6)

Blomaterlals .
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Basic knowledge about biomaterials, classification of biomaterials; technology of production
and forming of biomaterials; identification and property testing of biomaterials; the utilization of
biomaterials in the medical, agriculture, food, energy and material industry etc; trends and advances
in biomaterials

4033705 mﬂ'[%l_aﬁﬁ'amwﬁ'né'mé'nwnﬁm\muuazmsﬁaatﬁm 3(2-2-5)

Blotechnology with Communities Identity and Tourism
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A study for the ethics and identity of modern local communities; transfer the knowledge of
biotechnology into the community; the process of designing and innovating itself from bioresources
and easily locally available materials; using innovative management strategies of communities into
commercial markets; biodiversity and community identity into creative tourism; tourism driven by
biodiversity-based tourism; creating new normal of tourism aligned with true sustainable development

5673903 msﬁnmﬁ'sﬁaﬁmau‘lamaammwmm%amw 3(2-2-5)
Selected Topics in Bioindustry
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Choose to study interesting and up-to-date topics based on student interest and the
advancement of Bioindustry for Business
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Cooperative and Work Integrated Education
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The minimum practical work experience will consist for at least 15 weeks consecutively

in a workplace in which the work is related to the major field of study of the student; students are
required to pass a preparation session prior to their placement in a selected workplace; students
are required to submit a report of their work study placement education and give a presentation in
a seminar in the presence of their classmates and academic advisors at the end of the course
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Professional Training in Bioindustry
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Fieldwork training of a bioindustry for business student covers work in a government
department, public enterprise, or private company to enhance work experiences in bioindustry for
business by preparing a bioindustry for business project that applies bioindustry for business research
methodology in project design, development, implementation, report, and presentation
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4233502

4234901

4233302

4233303

4233304

4233103

4233106

manawSuteUnwieduliianuiuasaonde
Secure Web Application Development
lwslnasauazuiniaa3adie

Protocols and Network Services
\r3adnelSmeuarAnN A annde
Wireless Networking and Security
MINTIITLEAENITIRRENITYNTN

Intrusion Detection and Diagnosis
wwiednglaaeuduazidiniies

Client and Server Networks
mmauﬁuawiamammﬁm:miif\ljmq\lj
Incident Responses and Disaster Recovery
nadenaastdiieanuauaiaendslawes
Cyber Security Scripting
Inennfayaioanuiuasaandelnuad
Data Science for Cyber Security
AMINAFDULINEITVY

Penetration Testing
MITamIgudUATANM AN uA R
Security Operation Center
MIUsmMIANNdgILazNIsUTetnNTuaslaeadelnues
Cyber Security Risk Management and Assurance
Tygndszfssuazmadsuivonaiag
Artificial Intelligence and Machine Learning
AN AV A OAAYBITZULANTIR

Cloud System Security
HRneneanslouad

Cyber Forensics
Tassuwideanusuatasndelanues

Cyber Security Research Project

3suden lutesndn
NMIVUINIIANITTLVVULTAMT

Operating System Management
nsuinslaanneidmviussuudjuanig
Directory Service for Operating Systems
mMatainuiaziiaIni1Inaula

Prevention and Countermeasures
dmdatszauldsunandszgnd

Application Programming Interface
MIMUERlUIAGIE e ud

Robotic Process Automation
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4233402 NNFIATITHLALANIATINILNTABINY 3(2-2-5)
Fraud Analysis and Detection

4233305 anusuaslaoasauniode 3(2-2-5)
Mobile Security

4233104 anwiunaslaeadedmiudwnedidaroangs 3(2-2-5)
Internet of Things Security

4233105 miLsﬁwiﬁ’mmzmﬁﬂmmmﬁumﬁaa@ﬁmaﬁmﬂa 3(2-2-5)
Cryptography and Data Security

4233503 nalulagudoniyu 3(2-2-5)
Blockchain Technology

4233306 nanmsUniadayauazn1igenivalysunss 3(2-2-5)

Principles of Steganography and Program Obfuscation

Jusilnds:aunisnidsGw 6 nuosnn
nauvannofnu 6 nuUosNn
4234801 @nAANWILATNIANWNTIYIMINITALNITANIN 6(600)

Cooperative and Work Integrated Education

naun1sinus:aun1snidusBw 6 nuiosnn
4234802 m3iinUseauminiiminswanaiuaslasadalnues 3(450)
Professional Training in Cyber Security
4234401 WadeftAsneanninaasasiglaues 3(2-2-5)

Special Topics in Cyber Security

nuoAdsdenias Tudesnsn 6 nuoynn

Tasndeunedndu 9 8nlddeendt 6 miein TunangnITeauySynIzasNminenas
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4231101 wanmsdaulisunsuaasiiinas 3(2-2-5)
Principles of Computer Programming
Imamwﬁwummaﬂﬂmmmavwmaumiwwmlﬂmmu faslunIdazaaana mﬂﬂumi
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Worfin N3 mﬁﬁmmsmmwmﬂnmaﬂﬂmmu mumﬂivmunumﬁf mﬂgﬁamwma WINdsA

wazMInU AN 1Tl sunTs
Program fundamentals and program development process; processing commands;

calculation commands; program control commands; input and output commands; variables and
data types; operators and expressions; functions; loops; exception handling; user interfaces; utilizing
libraries and frameworks; and practical programming exercises

4231301 wé’nmﬁnmmsﬁ‘aga 3(2-2-5)

Principles of Data Science

LWIAATBIINEINITOYE NIEVIUNIIATIEToYaTE1973 Usznesdaya nklag
mam ﬂ’]iLLUﬂﬂﬁvLﬂ‘ﬂﬂla}Nﬂ mmmmamam n3e mummmﬂmm‘[mimwmmisnmm wanadA g
m‘mmwmmammuﬂﬁmm miammmmammum 2 GI’JLL‘]_IWHVL‘]J INARALRY Lmawammm‘ﬂmmi
mamm'ﬁﬂiwﬂﬂﬁi‘mmawaLLa mmmamwmmwamLwaam'ﬂvmm°1J':?°“La4umwNuumﬂaaﬂﬂavlfnmai

Data science concepts; exploratory data analysis process; types of data; data transformation;
data classification; data preparation; problem-solving process using data science; basic statistical
principles; univariate data analysis; multivariate data analysis; techniques and tools for data science;
application of data science tools and techniques for cybersecurity analysis and assessment

4231401 a’%ﬂﬁﬁuua'*ngwmﬂvlmua{ 3(3-0-6)

Ethics and Cyber Laws

ﬂgﬁmﬂmm&miﬂumawammumﬂﬂa ﬂ{]ﬁm&mmﬂmim”mmmwﬂmmm_lﬂaummai
ﬂgwmmﬂmslmiiﬂmmmuumﬂaammﬂmmai m‘w&ﬁumqﬂmmw MINRNBTAIUAE amﬁm%aﬂmma
ﬂgwmmmmmmwmmLaﬂmauﬂa maum‘smmumumnumumﬂaamnavlmuaﬁ 2385370 IUMT
Snwnanuduaslaeadenslaues waznaine

Personal data protection law; computer crime law; cybersecurity law; intellectual property;
software patent and copyright registration; electronic transactions law; cybersecurity frameworks;
ethics in cybersecurity and case studies

4231402 anaswaslaansslnues 3(2-2-5)

Cyber Security

LLmﬁmawmmﬁiﬂmmmuumﬂaamﬂ m%mmiumﬂmnm mﬂﬂmumﬂsﬁmm wleue
e mmmummﬂumﬂaamﬂ mimmiﬁmmimmlﬁm miiﬂmmmuumﬂaaﬂﬂmmaﬁmﬁl N340
i’wmam ﬂa"[,ﬂmiwmumm N1IDRA i‘]JLmumimmumimm ANNSuAslanAfraaTy AN
uumﬂaamauama N1IATIVUA @1a‘uﬁummmm‘smmummmumﬂaa@ma mmmuuawmam‘wm
Aearuanwiuaslasnselouss

Security concepts; cyber crime; cyber threats; security policies and standards; risk
management; network security; data encryption; authentication mechanisms; authorization; access
control models; web security; mobile security; security incident detection and response; cybersecurity
standards and regulations
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4231102 msdaullsunsuiaanaduaslasnia 3(2-2-5)

Secure Programming

LmeLLa waﬂﬂgm‘n@TummlEJuIﬂiLmiuamwumﬂaaﬂm N13IRMIVNOUIAA U TUNTH
waﬁmmaummLwaﬂmnumﬂw@1 LEAILDRDULANTU maﬁﬂsﬁmﬂmﬂm (Laﬂmamaa) maalsﬁmlmaw
231903 (Tasension) miwmmmmmumilfmm MIBEuEN T M TEUAIFIS NN AN WA
Uaaanereitaya

Concepts and best practices in secure programming; code review; secure coding principles
to prevent attacks; SQL injection; Cross-Site Scripting (XSS); Cross-Site Request Forgery (CSRF);
access control coding; encryption coding; data security coding

4231103 amilagnssnszuuljuanig 3(2-2-5)

Operatlng System Architecture
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Uieng

Computer operating principles; components and structure of computer systems; operating
system architecture; hardware components; processing unit; bus system; external device connections;
memory management; virtual memory management; process management; concurrency; storage
devices; process scheduling and management; input/output management; file and directory
management; data sharing; system access management; computer system security; practical installation
and management of operating systems.

4231201 JEUULATEINLADNRADY 3(2-2-5)

Computer Network System

aﬂﬂﬂiwﬂBUT@ﬂinULﬂimﬂﬁl aﬂmmmmmam& ﬂiwmmaﬁwummmw fnaInaLTaNse
\w3ndne Twilnaea mmmumiaamwam iﬁJLLuumimamaLmama mmh navuvadlaaeuns
Lsﬂi‘v\lLaaiamﬁmmimwuﬂ@aLaummmam IWiIﬂﬂaa”LﬁaLau@Leﬁiv\ILaai wanmsfemaeiainglaaian
FaziFniies MI9onNLULLAZNNIRAR mimwuﬂmwmm mmmm andniawniie mitﬁﬂ\ma“
miﬁmmﬂWaLmJV\lamm mimmaummmﬂaﬁmmwfnamaﬂu mimsuammwmasma MIIANTULUAIANA
mmﬂﬂgummm@m mimnaauLLaﬂﬁﬁmmwummama

Network system components; network devices; types of networks; network connection
media; protocols; data communication standards; network connection types; components of client-
server architecture; client-server architecture; client-server protocols; principles of client and server
network communication; design and installation; basic configuration; user management; access rights;
file and folder creation and management; data transfer between connected devices; data transmission
over networks; bandwidth management; practice in installation; testing and using network systems
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4232301 msﬁ'ﬂmsgﬁuffagamhaﬁumﬂaaﬂﬁﬂ 3(2-2-5)

Secure Database Management

mwfnmwé’nmaﬁmﬁ’umwﬁaua Uszinmpilasianigudoys sliasasdoys luaaanuauius
Immmammmu NoSQL mmmmumiﬁmmwam mimmmawmmam m‘mmmmmam mMa3enly
mammnmmam mﬁﬂ‘mmmuumﬂaaﬂmﬁuaﬂmmam m’:?‘f]a\‘mumauamnmmmmmm G
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Theory and principles of databases; type of database structure; data type; relationship
model; NoSQL data models; data management language; data cleaning; sorting data; retrieving data
from the database; database security; protecting data from loss and damage; data access control;
determination of rights to access information; data backup; database analysis and design practice

4232501 @nnilaansTNNITUSENIANAUULAAIIG 3(2-2-5)

Cloud Computing Architecture

waﬂmﬂammﬂmmiumiﬂi HIANALUUARNIIN iﬂLLuumﬂwmm‘muﬂmm mﬂ‘wmmi
mu‘[mmﬂmumu mﬂwmmimmn‘uLLwam‘V\laiN mﬂ,wmmimwnawgnm ﬂi”mmmﬂmm m’:?mﬂm
ﬂ’]iﬂivN’JﬁN@LL‘U‘Uﬂﬂ’]’m ANNIUAIABAAIDIIZUUARIA NIUIAITTANIIANNANAT AR LAz
AINLALITDIARTIIA

Principles of cloud computing architecture; cloud services model; infrastructure as a service;
platform as a service; software as a service; using the cloud both in public cloud; private cloud; hybrid
cloud; guidelines for installing cloud computing; cloud security; cloud security and risk management

S6MAWEAU 45 ndognn
4232502 mswawSunaUnaiaswlifianusiuwalaonis 3(2-2-5)

Secure Web Application Development

LWIAANITDDNLUULAE mwn‘uLLa‘UWam%ﬂwmmmmumﬂaaﬂm mﬂuﬂmiﬁamwam
3% nivlaatauduazidsniigs N13BBNLULLAE ﬂ’]iLGUE]NG]E]ﬂ‘]Jﬁ’]%ﬁJE]N@ﬁ’]‘VIiUL’JULLE]‘IJW@LWH%E]EJ’N
Numﬂaamﬂ M3tszfinanaiesuas mﬁamemﬁmaamammmﬂwmﬂﬁm mMIlrnwmnaluladias
\aneiiosny 9 T InTuuas oM Ilang o UMD TR msﬂiuﬂiﬂmimmumma mimiﬁﬂ‘m
Guuatnieduegrelyseindan

Designing and building web applications for security and stability; techniques for data
communication between clients and servers; designing and securely connecting to databases for
web applications; assessing risks and analyzing vulnerabilities of web applications; using various
technologies and tools to detect and prevent attacks; and steps in developing; improving; operating;
and maintaining web applications efficiently

4232201 InslnaaauazusnisiaIazng 3(2-2-5)

Protocols and Network Services .

Uszinneadlnilnesa Tawaduaznmananuseilnilnaea vimaniluszuueiatne mamelow
Tayarwaietne mavinusazdjaniusetnilnass nmsdszgnaldlnslneaeauazuinis nalnaes
3eelimne nIeanuuy NIl wasunladymszuuiaiadie

Types of protocols; the structure and function of protocols; services available in a network;
data transfer across networks; the operation and interaction of protocols;
the application of protocols and services; wireless network protocols; design; operation; and
troubleshooting of network systems
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4232202 1a3edngliasuaranaduaslasnis 3(2-2-5)

Wireless Networking and Security

NANNIILAY LﬂﬂIuIﬂEJLﬂimﬂEJvLiﬂ’]El mmmmmaﬂnﬂlﬁma mMaIsanuuulaIadnelisne n1Ikia
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Principles and technologies of wireless networks; wireless network standards; wireless
network design; wireless network installation; wireless network security; encryption and data
confidentiality over wireless networks; tools and techniques for securing wireless networks; technologies
for maintaining network security; detection of intrusions and attacks on wireless networks; and training
for managing secure wireless networks

4232203 msm’m%’uLtazmif‘;ﬁaﬁﬂmsunsn 3(2-2-5)

Intrusion Detection and Diagnosis

mﬂmimmwmiumﬂ Uazianeeen1synin mﬂuﬂﬂﬂumim’mwmiumﬂ 1A3Deile
wiﬂumimnﬁmmmmﬂ mmmmwam%wsmmam\nLmai mnmmwwwmmiummaﬂ mimmﬁm
n1IYNINIE VULATEIELAZIZULADNAULADT ﬂ’]ﬁ’)%%%ﬂﬁ’]ﬁllﬂiﬂivlmmia‘ﬂ’]ﬁl ik p\lﬂﬂgumwamnw
n1IyYNIn

Principles of intrusion detection; types of intrusions; techniques used in detecting intrusions;
tools used for intrusion detection; management of computer network traffic; analysis of suspicious
behaviors; detection of intrusions in network and computer systems; diagnosis of network intrusions;
and training for intrusion detection

4232205 a3atslaalanduandiines 3(2-2-5)

Client and Server Networks

wndnszuulaadudidinnes damdsznevretleaieudidinneiamdnensiuszuulaaidud
diiet nslneealaaidudidiviies nannsdeaaaiednglasiouduazdivines mIsenuuukazs
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Client-server system concept; components of a client-server computer; client-server system
architecture; client server protocol; principles of client and server network communication; design
and installation; basic configuration; user management access rights; creating and managing files
and folders; working with programs and applications; installing and managing network services;
maintaining networks using client and server systems and case studies

4232503 mwaua%awiammmstﬁuazmsﬁuﬂ 3(2-2-5)

Incident Responses and Disaster Recovery

LLu’mwmimmﬁﬂm‘smmmﬁmmwmmam ‘ﬂmai VU INWNAYDIBIANT NIADURHEY
@ammmimumﬂ mimmiwmimwuma mmequWu‘V\l AREIIRH ﬂﬂ@ﬁlﬁﬂLﬂiaﬂNaiuﬂ’]ﬁUNaﬂU
Nmumimmqm‘nmﬁ)mmﬂuamm

Approaches to managing incidents that may impact an organization’s information systems;
responding to intrusion incidents; disaster management and recovery planning; and applying tools
to handle potential crises in an organization
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4232204 nsdsnaasUdmiaanusiwaslasaislnuas 3(2-2-5)

Cyber Security Scripting .

wannIRERsUFEmMIINIRtALAIeTe MIRese natmuasnissamaneiauasInalnaea
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Principles of creating scripts for network setup; installation; configuration; managing ports
and protocols; network customization; invoking network services; file and directory management;
interacting with databases; using scripts for data access; detecting issues; and network level operations;
programming networks with sockets and APIs; system administration; and surveying and managing
both wired and wireless networks

4232302 537121’1msifauatﬁlamwﬁumﬂaaﬂﬁﬂmua{ 3(2-2-5)

Data Science for Cyber Security

mmmﬂmmawﬂmmﬂauaﬂumlﬂﬂmmvlfmuai mmmimamu@ \wdaeile ﬂmmﬂ?@m
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Importance of data science in cyber threats; data science and tools; artificial intelligence;
using machine learning techniques to create predictive models for detecting and analyzing cyber
attacks; creating and improving regulations for data access; data security and analysis; analyzing
data to find and detect abnormal behavior; using data science tools and techniques for analyzing
and monitoring cyber systems; and the future of data science in the world of cyber security

4233301 NTNAFDULRNLITULU 3(2-2-5)

Penetration Testing
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Penetration testing techniques; penetration testing process; vulnerability scanning; vulnerability
management; tools used in penetration testing; planning and processes to enhance systems against
intrusion; creating systems that are secure both technically and in terms of policy; and conducting
penetration testing exercises

4233101 mﬁﬂmiﬂuﬁﬂﬁﬁ'ﬁmsﬁﬁumwﬁumﬂaaﬂffﬂ 3(2-2-5)

Security Operatlon Center
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Roles, responsibilities and knowledge regarding security operations centers; operation and
management of security operations center; structure and function of security operations centers;
technologies and tools used in the operations of the center; management and analysis of security
data; and detection; reporting; and response to security incidents
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4233401 MsUIMITANALABILATNMSSUSRIANNARAslaande ey 3(2-2-5)
Cyber Security Risk Management and Assurance
. mwmmamummﬂumimmimmtﬁm mﬂwﬂL%‘WWmwmumwuuumﬂaammﬂﬁﬂmamm
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Basic knowledge of risk management; specialized vocabulary in cybersecurity and risk;
cybersecurity frameworks; cybersecurity economics; evaluating the cost-effectiveness of investments
in information technology security measures; methodologies for managing information security risks;
risk assessment methods; ISO 27001 standard; cyber insurance; technologies and tools for ensuring
cybersecurity; and trends in cybersecurity insurance
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Artificial Intelligence and Machine Learning
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Principles and concepts related to artificial intelligence and machine learning; creating and
developing models; methods of artificial intelligence and machine learning; principles and techniques
for using data to create and train models; learning from data; prediction; classification; deep learning;
techniques for detecting and solving problems; and training in artificial intelligence for cyber security

4233501 ANNNWAILADAABVBITZULARIIR 3(2-2-5)
Cloud System Security . .
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Design and architecture of secure cloud systems; securely separating physical and logical

infrastructures; data protection for cloud systems; controlling access to cloud systems; monitoring;

auditing; and managing cloud systems; managing identity data in cloud computing; designing security
in cloud processing; policies, regulations and risk management in cloud computing; assessing and
reporting compliance of cloud systems and providers
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Cyber Forensics
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Concept of cyber forensics; importance of cyber forensics; cyber forensics process; types
of cyber forensics; skills required for cyber forensic specialists; cyber forensic tools; challenges for
cyber forensics
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Cyber Security Research Project
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Application of cyber security knowledge; research methodologles, project design;
development of projects related to cyber security work; project documentation and presentation of
project

3snden litieandn 12 nuosnm
4233302 MUIRIIVANMITVVUHIANS 3(2-2-5)

Operating System Management
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Concepts of operating system management; installing operating systems; configuring
systems; managing user rights and access control; process management; managing system memory
and files; installing and managing services; data backup and recovery; optimizing performance and
security; monitoring and troubleshooting; and using scripting tools for system management

4233303 mIuSMslalsanaidwmsuszuuljians 3(2-2-5)

Directory Service for Operating Systems
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Principles of directory system operation; designing, creating, and maintaining directories;
techniques for structuring domains; directory system structures; creating and managing directory
components; creating and managing related objects; using directory management tools; directory
management techniques; managing directory systems in operating systems; configuring systems and
controlling data access rights; and usage in operating systems

4233304 msilasnuuazanasnisanaula 3(2-2-5)
Prevention and Countermeasures . .
nanmuaziaIntdanldlunisdesinnisland minszuuseuldfaisiuausiuaslaanie
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Principles and tools used in attack prevention; implementing response systems to enhance
security; methods for analyzing network attacks; scanning and intrusion detection; using tools and
techniques to respond to intrusions; protection using firewall systems; employing intrusion detection
systems; preventing web-based attacks; and defending and responding to attacks in information
systems
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4233103 zhmiaﬂszmufﬂil,mmﬂszqnﬁ 3(2-2-5)
Application Programming Interface
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Importance and principles of designing program interfaces; program interface technologies;
creating and using program interfaces; communication between applications and program interfaces;
and practical training in developing program interfaces for applications

4233106 MIMNNUSALWARAILHWLWA 3(2-2-5)

Robotic Process Automation
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ma‘wuau@ ﬂ’]i@E]ﬂLL‘LJ'LJLLGWWGNM’]IﬂiLLﬂﬁNaGlI%NG] (van) mi‘mmmimimmuam‘[ummwuaumﬂu
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Basic concepts and principles of robotic process automation; use of tools and platforms
for robotic process automation development; analysis of business processes to identify opportunities
for robotic process automation; design and development of automated programs (bots); integration
of robotic process automation with existing systems in organizations; management and governance
of robotic process automation projects; case studies of robotic process automation applications in
industry

4233402 MFIATIZHRUALAITATINILATRABING 3(2-2-5)

Fraud Analy51s and Detection
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Methods for analyzing and detecting fraud; tools and techniques for fraud detection; forms of
fraud; analysis and detection of fraud; laws and policies related to fraud prevention and management;
preparedness for preventing and managing the threat of fraud in organizations

4233305 anaNwaslaandzuniiade 3(2-2-5)

Mobile Security
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Principles and technologies related to mobile security protection; mechanisms and
technologies used in data access control; management of rights and security control of mobile
phones; usage and access configuration; control and auditing access; vulnerability
detection; attack techniques; and protection of mobile phone security
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Internet of Things Security
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Principles of Internet of Things security; security requirements for the Internet of Things;
communication protocols of the Internet of Things; vulnerabilities of the Internet of Things; maintaining
the security of the Internet of Things; key components of Internet of Things security; development of
Internet of Things devices; designing Internet of Things applications; and preparedness for preventing
and managing threats to Internet of Things devices

4233105 m‘sﬁhsﬁauazmﬁnmm’maﬁ"umﬂaaﬂﬁ'ﬂwaa'ﬁ‘aga 3(2-2-5)

Cryptography and Data Security
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Principles and techniques of data encryption; symmetric and asymmetric encryption;
utilizing encryption for preserving confidentiality; integrity and reliability of information; cryptographic
key management; evaluating the strength of encryption systems; regulations and standards related
to data security; and applying encryption principles in the context of cyber security

4233503 naluladudanim 3(2-2-5)

Blockchain Technology

vanmakazmsldfnueanalulagufoniou laseaiauazmavieuseswden misudentys
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Principles and operation of blockchain technology; structure and function of blocks;
creation of new blocks; verification and connection of blocks in the network; application of blockchain
technology in business and industry; and data management

4233306 wanmsunladayauazmssansiallsunsa 3(2-2-5)
Principles of Steganography and Program Obfuscation
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Techniques and principles in data obfuscation; using deep technology to hide program

code; techniques in creating images to conceal data and obscure program code; programming to

make the code difficult to analyze and understand; and preparing to protect data and program code
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Cooperative and Work Integrated Education
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Practical training in a cyber security -related workplace for at least 600 hours consecutively;
student is regarded to pass pre-training preparation, write performance, and present work results in
a seminar between students and advisors after finishing training; practical training covers works in a
government department, public enterprise or private company to enhance work experiences in cyber
security, prepare for performance report and presentation

4234802 Uszaumsabizdnawanusnaslasaislsuas 3(450)

Professional Training in Cyber Security
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Fieldwork training of a cyber security student covers work in a government department; public
enterprise; or private company for at least 450 hours consecutively; to enhance work experiences
in cyber security by preparing a cyber security training report and presentation and evaluation from
the agency that provides training to students

4234401 TtaRAsneaNaNwaslaaadelmuas 3(2-2-5)
Special Topics in Cyber Security
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Emerging topics in cyber security; cyber security trends; and new methods in cyber security
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1. NwoAdBIANYINDIU 30 nLosnm
2. VIUOAJBIIWA: 84 wliosnn
(1) '3°mmwwz1ﬁu§m 30 niefia
(1.1) ﬂﬁjuiﬂmﬁugmmamﬁmmamim:’i‘wmmam% 12 vuaefie
(2.2) ngwiniugmanalulad 18 vihgin
(2) FPURNIZATU 51 uleie
(2.1) na’dzunalulagianizanan 48 Mi8fie
- A1TNAY 33 vueie
- Juden ladeenin 15 ni8in
(22) naNITIATINH 3 neia
(3) ArnsAnUszaunMIniiTdn 3 nania
3. nuomdsudeniasiitieosndn 6 nuossnn
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4121406 amaransanIunaluladssaune 3(3-0-6)
Mathematics for Information Technology
4121407 aﬁav\lﬁm%ﬁwﬁagﬂLﬁ'amiﬁwmm 3(0-6-3)
Calculation Software Packages
4122115  gdfdIunsIemalwladassmne 1(1-0-2)
Statistics for Information Technology Research
4122116  UJuAnIadfdmIumMIemnaluladmsaund 2(0-4-2)
Practice of Statistics for Information Technology Research
4123223 mﬁme:ﬁé’fa}imﬁa%’umﬁlauqiﬁa 1(1-0-2)
Data Analytics to Drive Business
4123224 ﬂf]ﬁﬁﬂ’]iﬂ’]ﬁmi’]zﬁ%a}\luE\]Lﬁﬂ%ﬂLﬂﬁ@%ﬁjﬁﬁ] 2(0-4-2)
Practice of Data Analytics to Drive Business
ndudsduguniomalulag 18 nudenn
4121314 lansairdoyanazdanaifia 1(1-0-2)
Data Structures and Algorithms
4121315  Yfudnslassaisdayaunzdanaina 2(0-4-2)
Practice of Data Structures and Algorithms
4122709 nﬁ&"aaﬁ%’a}iaua:m'ﬁaﬂha 1(1-0-2)
Data Communications and Networking
4122710 Ug’jﬁ’ﬁmimiﬁlamﬁaaﬂmmzm’%a‘ﬂm 2(0-4-2)
Practice of Data Communications and Networking
4122511  MINATEALAZOONKULIZUL 3(3-0-6)

Systems Analysis and Design
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4122117

4124115

4123921

NNezNIIdaEINEI0INNBEWILMAlWla g IaHNA
English Communication Skills for Information Technology

38 5ITNLALNY N ENATUIaEF 1 TEILNA
Information Technology Ethics and Laws
MIEABNAlWlaEFIT N
Information Technology Research

SEawzAu

4121316

4121317

4121318

4121319

4122213

4122214

4121603

4121604

4122319

4122320

4122330

4122331

4122332

4122333

4122223

4122224

4122334

ngudsunalulagiawn:zav

- Jv0vAU
nseenuuUNAnFuazLeANTUaIUgINIAING
Graphic Design and Animation for Digital Business

Ufueinsnseenuuunmfinduszuafindudniugaiafanag
Practice of Graphic Design and Animation for Digital Business

mMadeulysunas

Programming

UAvAn1Inadeulyaunss

Practice of Programming
mﬁﬂmiﬁm%aﬂa

Database Management
UoanInmsdanisgiudeoya

Practice of Database Management
nmadugiszneumsndeddidnnsaing
E-Commerce Entrepreneurship
Ufvansnadugisznaunawndiaddidnniefing
Practice of E-=Commerce Entrepreneurship
N1708NLULLAZNAWILIL

Web Design and Development
UYATRNINI00NUULLAZ WaHWILTY
Practice of Web Design and Development
MINAUA DRI RO

Digital Content Development
UATRNIN TR Aefaranawnue
Practice of Digital Content Development
wnanWaINFLaINgIne

Business Promotion Platform
Ufudnmunannaindeaingina

Practice of Business Promotion Platform
foynamalngiiiagiie

Big Data for Business
Uitiandayarnalngiagifa

Practice of Big Data for Business

NN TULEUWALATY

Web Application Development
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3(3-0-6)
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2(0-4-2)
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2(0-4-2)
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2(0-4-2)

1(1-0-2)
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4122335

4122627

4122628

4123512

4123513

4123677

4123915

4123325

4122629

4122630

4122631

4122711

4122712

4123331

4123514

4123225

4123226

4123227

4123228

4123229

4123515

YArPM I e IuLaUwALAT 2(0-4-2)
Practice of Web Application Development

MIAAIARIN G 1(1-0-2)
Digital Marketing

UFn1INInaInaIng 2(0-4-2)
Practice of Digital Marketing

waluladmsswnadgmiunisdansladsfnduazldguniu 1(1-0-2)
Information Technology for Logistics and Supply Chain Management
fuinanaluladmsswnadniunisdanmaladsfnduazldgunu 2(0-4-2)

Practice of Information Technology for Logistics and Supply Chain Management

- 3 uden lutssndn 15 nuosnn
nINAFEUTENALIS 3(2-2-5)
Software Testing

FuNwIAmNAlwlad a1 Iaung 3(0-6-3)
Information Technology Seminar

miﬁwuwlﬂiLLﬂiuﬂizqﬂﬁuuqﬂmnfmf?i'au'ﬁ' 3(2-2-5)
Mobile Device Application Development

MINAUL Il TFLUUATLI993 3(2-2-5)
Full Stack Website Development

maiasniyg sz Aegldnausiatesiiogina 3(2-2-5)
Developing Intelligent Interactive Artificial Intelligence for Business

MINABIWIANTINES 198 33A 3(2-2-5)
Creative Innovation Development

N1I00NLUULAZNIIIANIIATBLE 1(1-0-2)
Network Design and Management

UGTFN1INI00NLUULAZNNTIANITLATOTNE 2(0-4-2)
Practice of Network Design and Management

ALY ILNINLAZ AW LTIAID UGN 3(3-0-6)
Quantum Programming and Computing

MEIURMTUGINIAINS 3(3-0-6)
Chinese for Digital Business

nmvimilasdaya 1(1-0-2)
Data Mining

Yuensnmaviumiisdoys 2(0-4-2)
Practice of Data Mining

ATINIHAIR AT TN A 1(1-0-2)
Information Security

UATHMIANEURIERE TN A 2(0-4-2)
Practice of Information Security

'imnmi%’aajmﬁaqiﬁﬂ 3(2-2-5)
Data Science for Business

wmalwladn1skn 3(2-2-5)
Fintech
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4123668
4123517
4123518
4123230
4123519
4123665

4123920

4124910

4124805
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Information System for Digital Organization Management
n13annIgIiveenlan

Online Business Management
KU3znaun1IgInafing

Digital Business Entrepreneur
nseanuuulszauMIniLa NI Ui nsag1F
Experience Design and User Interface Development
wnAsmodu

Introduction to Metaverse

BumnadidannaTand

Internet of Things

NIUTENINNAUUUNGHINS

Cloud Computing
wdeRmmAeiumaluladasaunea

Special Topics in Information Technology

ngusulasvou
Tassrmnaluladaraauing
Information Technology Project
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Field Experience in Information Technology
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4121406 amamaasamsumaluladarsawine 3(3-0-6)

Mathematics for Information Technology
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Number systems and bases; solving equations and inequalities; logic; boolean algebra and
logic circuits; sequences and series; sets and set operations; functions and relations; counting and
probability; permutations; combinations; linear algebra; and matrices

4121407 mawﬁmi‘zﬁ'\&ogﬂLﬁ‘amiﬁﬂmm 3(0-6-3)
Calculation Software Packages
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Practicing on using calculation software packages; formulas and functions; operators;
graphs and charts analysis; sorting, grouping and filtering; data analysis report
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4122115 @ndaawmsumsumaluladarsawine 1(1-0-2)

Basic Statistics for Information Technology Research
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Fundamentals of statistics; probability theory; random variables and probability distribution;
sampling; sampling distribution and estimation; confidence intervals; hypothesis testing; analysis of
variance

2122116 Ufiansaddasmsunsdmnaluladiarsawina 2(0-4-2)
Practice of Basic Statistics for Information Technology Research
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Practicing on using statistical software packages; data preprocessing for analysis; statistical

software packages; data management; basic statistical calculations; analysis and interpretation of

statistical data; analysis of simple linear regression and correlation; data analysis report

4123223 MIATIzRdayaLadULARawE IR 1(1-0-2)
Data Analytics to Drive Business
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Data analysis principles; the importance of analyzing business data; nature of the data;
data collection and moderation; business data analysis; data visualization for descision making and
business driving
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Practice of Data Analytics to Drive Business
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Practice of using software for analyzing business data; create data visualization in dashboard

format

4121314 lassaudayauazdanasia 1(1-0-2)

Data Structures and Algorithms
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Concept of data structures and algorithms; string; arrays; records; pointers; linked lists; list
data structure; stack data structure; queue data structure; graph data structure; tree data structure;
recursive algorithms; searching algorithms; sorting algorithms; analysis of algorithms; case studies

4121315 Ujidn1slaseasudayauazdanadiia 2(0-4-2)

Practice of Data Structures and Algorithms
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Analytical practice; plan applications to solve theoretical problems of data structures and
algorithms; using case studies

4122709 nﬁﬁ'amsﬁ’auauauﬂ%mhﬂ 1(1-0-2)

Data Communlcatlons and Networking
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Principles of data communications and computer networks; communication models; media
and devices for communication; network categories; network topology; open systems interconnection
(OSI) model; network services

4122710 ﬂﬁﬁ'ﬁmsmiﬁ'amsﬁamu,a%ﬂ%mhﬂ 2(0-4-2)
Practice of Data Communications and Networkmg
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Practicing on data communications and networking; basic network installation and
management

4122511 MFIATIZHRUALDDNUULTEUL 3(3-0-6)

Systems Analys1s and Design
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Introduction to systems analysis and design; information system development; determining
system problems and requirements; process models; data models; system design; system
implementation and maintenance
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English Communication SKills for Information Technology
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English information technology communication skills practice: listening; interactive
conversation; reading comprehension; interpretation; essay writing; and e-mail correspondence; idioms
and modern information technology terminology

4124115 3asvInnaznguaamaluladasawine 3(3-0-6)

Information Technology Ethics and Laws
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Concepts and importance of ethics and laws; information technology ethics; information
technology laws; intellectual property; internet and computer crimes; protection of information systems;
case studies

4123921 msRusminaluladansaning 3(3-0-6)

Information Technology Research
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Concepts and principles of research; literature review; citations and references; research
methodology for information technology; research tools; statistics for research; principles of research
proposal development; research ethics

4121316 MsRRnUUUNMANduazuaRINTUE M UTINVAINA 1(1-0-2)

Graphics Design and Animation for Dlgltal Business

mwgmﬂmsmammmﬁaﬂua nng mwgmaaammurm%lﬂmm Lo NTUITUGINR
nsldaenimasiioruoanuuuninduazn1Iasennedonlng Suaown1389NLUL milfuem,
LUU3 MInadunfing nmsanusenin n1ssnesddsznevdald nsldE naedenimadanln
ﬂi’mﬁ’]ﬂmﬂmﬂ’ﬁaaﬂLL‘]J‘]JﬂiW\IﬂNLLﬂzLLE‘J%LN%%NWTS‘UQ?HQ@%‘V]@

Theories of art work and graphics; graphics design and animation theory for business;
computer for graphics design and animation; design process; drafting; graphics drawing; image
editing; art composition; using colors; animation creating; Importance of graphics and animation for
digital business

4121317 Ufidnsmssanuuuniinduazuaimrudniugsnendna 2(0-4-2)
Practice of Graphics Design and Animation for Digital Business
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Practlce on graphics and animation design; storyboard design; publication design; infographic

design; animation creating; graphics design for digital media; applying and publishing graphics and

animation for digital businesses
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4121318 msdiswldsunsa 1(1-0-2)

Programming
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Problem analysis principles; algorithms designs; algorithms presentation by using flowchart;
language development programming; program development process; program development tools;
variables and data type; operation and expression; input command data and output data; conditional
statement; iteration statement; functions; basic data file usage

4121319  Ufiansmadisullsunsa 2(0-4-2)

Practice of Programming
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Practice of analyses; algorithms designs; writing the algorithms; flowchart presentation by
programming and writing computer program by case study

4122213 msé‘f@\msmuﬁaua 1(1-0-2)

Database Management
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Basic principles of database management; components of database management
system; architecture of relational database management system; data models; database design and
development; normalization; data dictionary

4122214 UJUANINIANIIZIMTIYA 2(0-4-2)

Practice of Database Management
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Practicing on database management; creating tables; defining relationships between tables;
filtering information in tables; creating forms; creating queries; creating reports; creating macro;

importing and exporting information

4121603 maiugusznaumsmdlrddiannsaing 1(1-0-2)
E-Commerce Entrepreneurship
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Concepts and principles of e-commerce entrepreneurship; the idea of creating e-commerce

in accordance with the business situation; opportunity and feasibility analysis for entrepreneurship
in e-commerce; business plan development; analysis of the e-commerce business situation; market
analysis; shopping selection; customers; competitors; target market selection; receiving and paying
for goods through electronic channels; transportation; potential and profitability assessment; compare
businesses generated by e-commerce; measurement; evaluation; relevant law and e-commerce tax
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4121604 Ujiansmsdugusznaumsmdlzddiinnseiind 2(0-4-2)
Practice of E-Commerce Entrepreneurship
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Practicing on of e-commerce entrepreneurship; writing business plan; e-commerce tools;

modern electronic trading platform; marketing analytics with business Intelligence; case study

4122319 N15ANUULUAZNNWILIY 1(1-0-2)

Web Design and Development
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Web types; web structure and components; guidelines of web design and development;
processes of web design and development; Languages for web development; using font and graphics
on the web; responsive web design; technology for web development

4122320 ﬂfjﬂ'ﬁmsmsaammmmzﬁ@umﬁu 2(0-4-2)

Practice of Web Design and Development
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Practicing on web design and development; web content accessibility development; web
publishing and promotion

4122330 MINMWIADAINTAADWNHA 1(1-0-2)

Digital Content Development
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Study and investigation of digital content; analysis of the characteristics and behaviors with
design thinking of using digital media for use in content creation planning; diagram writing to show
the concept of content; writing and storytelling for digital content

4122331 UfiAn1smInamAofdrianawine 2(0-4-2)

Practice of Digital Content Development
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Practicing on storytelling for digital media; meaningful image; banner infographics and
animation; concept of viral clips; practice on using computer or application

4122332 uwaaWasuauaugsne 1(1-0-2)

Business Promotlon platform
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Concept of online and offline business promotion platforms; business and service promotion
strategies; advertising a business using a business promotion platform
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4122333 UjiAnsunaanasudoiaiugsie 2(0-4-2)
Practice of Business Promotion platform
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Practicing on promote the businesses platform to promote the business models; compare

the advantages and disadvantages of business promotion platforms; develop a platform to promote

the business models

4122223 ﬁ‘auawmm‘lmﬁtﬁ‘aﬁsﬁa 1(1-0-2)

Blg Data for Busmess
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Study the basic theories and concepts of big data; relat|ona| database management system
and sql in big data environments; big data technology and tools; distributed processing; distributed
file system; organizing big data; principles and methods of analyzing big data; big data analysis tools
for business

4122224 ﬂﬁﬂamsﬁauamum‘[mﬁvﬁ'aﬁsﬁfo 2(0-4-2)

Practice of Big Data for Business
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Practice the big data; relational database management system and sqgl in big data
environments; big data technology and tools; distributed processing; distributed file system hadoop;
organizing big data with hadoop; principles and methods of analyzing big data; big data analysis
tools; application of data mining techniques to analyze large data sets for business

4122334 MR IuLaUNALAT® 1(1-0-2)

Web Application Development
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Concepts, theories and principles of modern web application development; language for
developing web applications; structured query language (SQL); virtual web server

4122335 UjiansnsnawIIuLanAIATw 2(0-4-2)

Practice of Web Application Development
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Practicing on web application development; sending and receiving information on the web;
dynamic web; connect and manage web databases; Use a web hosting management system, git
version control; web security
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Digital Marketing .
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Forms of digital marketing channels; roles; duties and development of digital marketing
channels in various forms; using technology for digital marketing; selection; evaluation; control of
digital marketing channels and various environments that affect the management of digital marketing
channels; digital finance

4122628 UPUANIINIIAAIAAING 2(0-4-2)

Practice of Digital Marketing
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Study and practice the principles of digital marketing; digital market situation; analysis of
consumer demand and behavior in the digital age; the role of digital marketing in communication;
integrated digital marketing strategy; designing and building a digital store; customer relationship
management in the digital age; using social networks and modern media

4123512 naluladarsawmnadmsunmsiansladafnduazldanim 1(1-0-2)
Information Technology for Logistics and Supply Chaln Management
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Study the role of information and communication technology in logistics and supply chain

management systems; study the elements of innovation in information technology such as hardware;
software; modern network; communication technology it is applied for the management of logistics
and supply chains to cope with changes in the digital disruption era; also studies strategies for using
information technology for logistics and supply chain management in order to support the digitalization
of logistics and supply chains at a global level
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Practice of Information Technology for Logistics and Supply Chain Management
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Appllcatlon of information technology in logistics and supply chain management; application

and operation of logistics and supply chain management systems; information management software
systems used in the design of logistics and distribution networks are: enterprise management system

(erp) software; distribution management system (dims); routing software; supply chain management

system (scs); electronic information exchange (edi); internet information exchange; bar code system;

wireless radio frequency inventory monitoring and tracking (rfid) and warehouse management system

(wms) the flow of logistics activities and whole supply chain point-of-sale data sharing with all businesses

in the supply chain

4123677 mInadaunan@ils 3(2-2-5)

Software Testing
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Concepts and principles of software testing; software testing standards; software testing
life cycle; software test plan; software testing methods; software testing levels; software testing types;
software testing process; software testing management; software testing tools; practicing on software
testing

4123915 dunweninaluladansaning 3(0-6-3)
Information Technology Seminar .
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Knowledge sharing with information technology organizations; presentation and discussion

on interesting topics in information technology; academic seminar and writing reports
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Mobile Device Appllcatlon Development
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Concepts and prmolples of mobile device application development; architecture and

operation systems of mobile device; tools and languages for mobile device application development;

mobile device user interface design; database connection; mobile application testing; publishing
mobile device applications; practicing on mobile device application development
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Full Stack Website Development
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Theories concepts principles of website development in frontend and backend; website
design; language for developing frontend and backend websites; structured query language (SQL);
backup; implementation; system testing; programming version control
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Developmg Intelligent Interactive Artlﬁc1al Intelligence for Business
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Study of theories and concepts of intelligent interactive artificial intelligence; elements; types;
goals setting; communication spaces and channels; interactive charts; tools for the development of
interactive intelligent artificial intelligence; principles of customer relationship management; analysis
and design; creating intelligent interactive artificial intelligence for customer relationship management;
smart interactive artificial intelligence applications for business

4122631 MINMWIWIANTINGIFTIA 3(2-2-5)

Creative Innovation Development

LDAALA I AU IR MUIWTANTTH mimeonmmimummmmi m‘jmwaﬂﬂmwﬁ‘wu
miwwmmﬂiu‘[amta wamﬂmsﬁutmmwmin mim’]wumu‘nLﬂum@mmmwmiﬂ INNY WY
AATZANANTENUTD T WU TS

Innovation development concept; prior knowledge integration; new knowledge creation;
creative technology and product development; creating pieces from innovative workpiece theory;
analyze the impact of the created workpiece

4122711 N1DONUULLAZNIIIANITLATAUY 1(1-0-2)

Network Design and Management

MWIINTBINITOONUUULAZNITIANIILATOINY Lmamﬂemmi maaemwmmasﬂw
Iwslnaaani1sdan1aLAIndie msa@miaﬂmmmmmm WANNIIAMNARAIBILATTNE LATeie
slumiaﬂmnmaﬁmememiﬂizqﬂﬁ%

Overview of network design and management; enterprise network; network design; network
management protocols; network devices management; principles of network security; network
management tools and applications

4122712  UPNENIINI300NLULKATNIIIANIIAIDUNY 2(0-4-2)
Practice of Network Design and Management
NMINNUJUANITEDNLULLAZNIIIANITLATYNE miwmiaﬂmmmeﬂna ATTNAUATLDY

LA3D18
Practicing on network design and management; network devices management; network

security
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4123331 n3lUsunsauLazAIwIBBIAIBBAN 3(3-0-6)

Quantum Programmlng and Computlng

maumuWaﬂawmm NANNIILAE ﬂmﬂmumaqmm nsUszananadintauan sruulunwid
Tnvideedaaamaans3iia Imnmaaﬂaiwu ¥asdanasin w3svilelUsunsnmieusin mansilarnfeed
VIO ANDINHLAZAIDUANNLAND A

Basic quantum physics; concept of qubit and its properties; quantum information processing;
bipartite system; deutsch-Jozsa algorithm; grover algorithm; shor algorithm; quantum programming
tools; implementations of deutsch-jozsa and quantum teleport

4123514 MBIREMIUFINIAING 3(2-2-5)
Chinese for Dlgltal Business o
NﬂmwmmfﬂuﬂmﬂLuamumﬂmumiﬁ@ WA 8% 13e% SN MANTINeIT09
L%EJ%’%@WN’]EJE]Laﬂ‘ﬂiauﬁﬁﬂ@]ﬁl"’\]’]E\IENﬁﬂ’]%ﬂ’]im%mﬁjﬂﬂﬂiwmﬂﬁ’lﬂ 9
Practice Mandarin basic skills in listening; speaking; reading; writing; idioms; vocabularies
of business; writing e-mails by simulating various types of business situations

4123225 msﬁ’nmzﬁaaﬁ’aga 1(1-0-2)

Data Mmmg

mwmmamummnumimwmawam LmeLtamaﬂmwmmimmmwam ﬂmaﬂwmw
LL@:‘Hﬁﬂilm‘ﬂaHﬁ amﬂmmwmsmmmwaga mwmumiﬁ]mmamam LWﬂuﬂﬂ’]i’JLﬂi’IwﬁﬁlBHﬂLmz
aSulaea matansdszdunalaes Taunsudniumsimiesdoys

Introduction data mining; concept and principles of data mining; characteristics and types
of data; architectures of data mining; data preparation; data analysis and modelling techniques; model
evaluation techniques; data mining software

4123226 Ujiamsmsviuviiasdaya 2(0-4-2)

Practice of Data Mining

miNﬂﬁgummﬂmmﬁhumuﬂaummamwmmmamam miami%mam MINIlHLAR
MIUILLHUNS miﬂ‘swqmm‘lmmmammuawaaamuf[ﬁma URZNIhANE

Practice in using computer to data preparation; data analysis technique; data modelling
techniques; model evaluation techniques; apply data mining using case practice

4123227 ANAARAIATWEITHWING 1(1-0-2)
Information Security
Wumumummmummumiaumﬂ ﬂﬁlﬂﬂ@’m ppl ST mﬂuﬂiumiummwuumiaumﬂ
Lrasilouazmadiacg °] mm‘maﬂmimmuuﬂwa\immumﬂVLWiaaaa i”UUWiﬁﬂ%Uﬂﬁ‘Uﬂﬁﬂ INAKA
MG IATLR mamwamayja mﬁgﬂumiﬁumﬁ LR mmgmmummuummaﬂmﬁaumﬂ
Fundamentals of information security; threats; pattern and technique of information intrusion;
tools and techniques for information security; firewall; intrusion detection system; encryption and
decryption techniques; information recovery; information security standards
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4123228 ﬂﬁﬁ'ﬁmsmwﬁuméﬁumsaumﬂ 2(0-4-2)

Practice of Information Security

miwﬂﬂgummiamiﬂ”mﬂaau mwL&’ﬂ\‘]muﬂﬂﬂﬂmmaqmiﬂumﬂ maliadesilodmsy
NIIANIANHNNBAIIITTEWNA TW30a8 52 Uummﬁmmimm MIdILaE mamwmam (s mﬁﬂ
AWEIIEULNA

Practice in using vulnerability analysis threats information security; using tools and techniques
for information security; firewall; intrusion detection system; encryption and decryption techniques;
information recovery

4123229 %mmsa’l’agm'ﬁaﬁqsﬁa 3(2-2-5)
Data Science for Business . .
Toyauazunasdoyan1egina Muildsunisuazieiosie mMslaanddoyaniegine JUuuy

9999048 NIILATENTEYA N1IINTENA N1IUUaITEYa NIINIANNEzIALaEN1IIRIIdeuT DY

nmIselseansiuweg myienzdinstdianuseiluen MIdizaiianauarmM e nzidoyan1eging

NIEIUHRNINTaYs nafiauazenedne 9 Tuineinideys nagnsidegifnwuazineinisdeya

nsdszgnedayasmwinlng W3e53Insudaya
Data and data resources for business; programming languages and tools; business data

acquisition; data format; data preparation; data integration; data transformation; data cleaning and
organizing; prediction model; model performance analysis; processing and analyzing business data;
data visualize; techniques and tasks in data science; business strategy and data science; big data
applications and information ethics

4123515 nalwladin1sin 3(2-2-5)

Flntech

mmJas;l‘u,LLiJaGmimeuumaMﬁWuMQ LV]@I%I@EJ‘U@E]HLSU% ﬁﬂmmmwa fudemaden
wuawﬂ%mﬂiﬂm m‘smammammaﬂmmﬂi W‘WLL@ mn‘mmmaﬂmim Nam“’wumaama’mmm
AREISIT

Transformation of personal finance to fintech; blockchain technology; digital currency;
alternative lending; robo-advisors; harnessing data with artificial inteligence and machine learning;
impact on the financial industry

4123516 SULESABINANDNITUSNITBIANIRINA 3(2-2-5)
Information System for Digital Organization Management
LLWJﬂ@]LLﬂvIﬂix‘iﬁi’NsﬂEﬂOinUﬁ’]iﬁuLﬂﬂiuaﬁﬂﬂiﬁﬁmﬂ wnaluladAdrauazinaiiamionsuims

walALUINNI18909ANIAAINE NI AR aammmmﬁmﬂmm miﬂiwﬂﬂmmsmamamiaumﬂmm

mmuaﬂﬂmmm nie Uﬁuﬂﬁfﬂﬂﬂﬁmﬂi‘lﬂ@ﬂﬂﬂﬂaﬁﬂ‘ﬁiuaﬂﬂﬂﬁﬂ‘ﬂﬂa mﬁmmi‘uﬂmmmumﬂiﬂm
fana Mo wmmﬂmmm mMIaseANHlaTeulunIueedn 933N UTIRNNe 1 0 INUNTUSINI09ANS

3 wnlinaluladiiionsvimsssdnsoman
Concept and structure of information systems in digital organizations; digital technologies

and techniques for administration and service of digital organization; digital information task application
for digital organization; digital business analysis and design; digital technology management process
for digital organization; digital technology personnel management of digital organization; creating
competitive advantages; ethics related to digital organization management; technology trends for
future corporate management
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4123668 N139AMsgINVRanlan 3(2-2-5)

Online Busmess Management

LL‘mﬂﬂLL@“"Waﬂﬂﬁﬁiﬂﬂaa%VL@% qumiuwuﬂm miLiNmumm}aauvLau LLW@WW@’ENE?W@
poula mimwlwwmmaﬂau nsvigInssnmainesulad nsfiaeuuay Soualawonoanlal
NIRRT AN NMNIDILATOIT D AU NIZVIBNITNNIABIARITA mimwamuﬁiﬂﬂaaﬂau

Concepts and principles of online business; consumer behawor, online business
initiation; online business platform; online advertisement creation; online financial transactions; online
advertiserment monitoring and evaluation; search engine optimization (seo); digital marketing process;
online business research

4123517 {isznaun1ingsiafidna 3(2-2-5)

Dlgltal Busmess Entrepreneur

ﬁinﬁ)mwmnumﬂﬁ]am%u Iﬂi\‘]ﬁﬁ’lﬂW%ﬁ’]%ﬂNLﬂﬂIuIﬂﬁlLLE\] Lmawammmim}mwa
LLummaﬂﬁim}mm N139ANNTIE Uumwﬂaamﬂuﬁimmm LUV TN WAING ﬂaﬂmmmm@
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ﬂ’]iﬁqiﬂ’“’\]ﬂ’imﬂ

Digital business and modern business; technology infrastructure and tools for digital
business; digital business model; digital business security management; digital payment systems;
marketing strategy; sales; purchase; advertising; law and ethics related to digital business; business
strategy for digital business operations

4123518 miaammnﬂixanmizﬁuazﬁmma"mﬁmiaé‘l% 3(2-2-5)
Experience Design and User Interface Development
LL%TJ@(91LLﬂ:i‘Wf:fﬂﬂﬁ‘IJaﬂﬂﬁaaﬂLLUUU?ZﬁUﬂWiEﬁ‘BaWﬁ%G’m maaammuﬂizaumitﬁ;ﬁﬁu

Tagiu Madienzianudoinwasnnfinsaneeigld gUnsoiiudeyadnuazuaning noudi nIseaas

wmaluladuazszuudmiugunnsaslunsind manmmsuiesegldainniseonuuudsssunisninisld

1% Mdsziuanaianalavesyly
Concepts and principles of user experience design; designing the current user experience;

analysis of user needs and behavior; input and display devices; color theory; ergonomics; technologies

and software for sensory disabilities; user interface development based on user experience design;
user satisfaction assessment

4123230 WwABIadosdn 3(2-2-5)

Introduction to Metaverse

WIARNALITE BIALUIZNELLAY mimmmmmmn‘m walulad AR VR MR XR uag mﬂIuTmJ
AT osiummAss TsausiazrendisiieadasiummBis mase ﬂﬂﬁﬂ‘ﬂmummn’iﬁ AMHAUAY
Uasangnsldaunaidss wmnlduninnisunaidialuemwian

Metaverse concept; composition and functionality of metaverses; ar, vr, mr, xr and metaverse
related technologies; hardware and software related metaverse; metaverse applications; metaverse
security; future metaverse innovation trends

4123519 Sumai‘lﬁmﬂnmswéa 3(2-2-5)

Internet of Thlngs

LLu’mmaﬂaumaimmmmiwm amﬂmamm NIATT W I‘wﬂmaa walulad uazloUniiatu
aﬂmmﬁlﬂm mwnmﬂmﬁhm Gwaes madesauuulime nmadensdeny loTs Suweda n13ae 1
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Concept of the internet of things; architecture; standards; protocols; technologies and
applications; embedded device embedding code; sensors; wireless communication; connection to
the iots web services; location identification; storage and security; practicing prototyping design
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4123665 msﬂszmawmmumjmum 3(2-2-5)
Cloud Computing
LLmﬂmm”waﬂmimiﬂi”mamLL‘UUﬂaNLNm ﬁmﬂ@ammmiﬂ?mawmmmauwm ng
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L@ H01a39 ANNERATIBINITUTE NIOWAWDUNGHINA N33 amﬂmmsﬂi THIONAUULNGNLNS
Concepts and principles of cloud Computmg, Cloud computing architecture; cloud computing
services; software and hardware for cloud computing; virtualization technology; cloud computing
security; cloud computing application

4123920 WasaRiamizatunaluladasawme 3(3-0-6)

Special Topics in Information Technology

Seviihaulaferiumelulagasawna M3 IlATINTg UazNNIIANITBIAANNIAIUAIIN
AUAIEIEIEWNA uazAMNAImI M IeW

Interesting topics in information technology; information technology project management;
information security knowledge management; and advancement in this field

4124910 lassnwnaluladasawne 3(0-9-0)
Information Technology Project
nmadeudaiaualastnunalulagmssuna mgnsanuduldlivedasenu msienegi
LaZeaNLUUIATING NINABIIATHNY NTNATOL NIIRAAY NIIVNTILH NTHILTBDNAIY
Information technology project proposal; feasibility study of project; project analysis and
design; project development; testing; installation; reporting; presentation

4124805 msHnUszaunsabizdnmalwladasawna 3(450)

Field Experience in Information Technology

miwﬂm@ﬂg‘umm L‘WN‘W%‘]Ji ﬁ‘l.lﬂ’]im LLa‘"mwmumﬂIﬂaﬂmmumﬂﬂuammmmmﬁ
\onT viasoulszna UM Inian s AT sumnaluladassund lavaandy 450 lus meld
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UszaunIoBisdnainesdns wienhenuilUindszaunmanBadwnmnaluladasawna

Field experience; gaining experience and information technology skill with government;
private sectors or an establishment with a nature of work related to information technology for not
less than 450 hours; under information technology advisors’ instruction and counsel and passed an
assessment of professional experience training from the organization
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lnsvasionangms
Tumheinnunsaanangnildtesnit 136 wiein AdadiudwinnmiieAnLenaanuInin
LATNENIT ATH

1. MUoA3BIANENIIU 24 nliosnn
2. VIUOAJBIIWA: 106 nLiosnn
(1) 3IINAJ 42 nieia
(1.1) n§¥ITINIANEN 27 nwenia
(1.2) nguiTAnUszaunoiiandn 15 Miaena
(2) AN 12 e
(3) ITURNIZAU 52 nuleie
(3.1) nawivnentiAy 40 nefia
- NENITINGINFRTTINN 4 vdaefin
- NgNITINGIEEAITNIENIN 4 whegin
- ngNITInenmanilan aAEaTuazoINA 4 vuhieiin
- nyRdnnaluladuaznuidinge 18 vihgiin
- NRNITATATNIFOULAZNIITAN TS EUTINE AR T 10 niaeia
(32) ngwiznanidon Tunepenin 12 neia
3. nuomdsudeniasiitiosndn 6 nuoann
n1svYANISISgUN1sdau
NUOAIBIIaWN: 106 nuoenn
JuBwAg 42 nuosnn
NaudsIN1sAnun 27 nuosnn
1015109  Aanuduagindn 3(3-0-6)
Teaching Professionism
1045701 amﬁauzmqmmﬁw%’mg 3(3-0-6)
Language Competencies for Teachers
1055404 %m'ﬁmmﬁlaﬂ’@umﬁﬁw 3(3-0-6)
Psychology for Learner Development
1035702 uﬁmmwmzmm‘[u‘[aﬁﬁ%ﬁaw‘ﬁ'anﬁﬁﬂuiamm%ﬁmﬁﬁ 3(2-2-5)
Innovation and Digital Technology for Creative Learning
1045113 m7iauazdszidunsfneiuaznindeus 3(2-2-5)
Educational and Learning Measurement and Evaluation
1045301  UF3insfnuuazmInmuwIvangms 3(3-0-6)
Philosophy of Education and Curriculum Development
1045601 mﬁmn’m’%wiﬂm:mﬁ@mi%gwf%ﬂu 3(2-2-5)
Learning Management and Classroom Management
1063107  MIUFYNINIIANEILALNTUIZAUAUMINANTANLA 3(3-0-6)
Educational Administration and Educational Quality Assurance
1045410 mﬁ%ﬂLLa::m‘sﬁwmui’mmiuLﬁ'aﬁwmﬁﬁau 3(2-2-5)

Research and Innovation Development for Learner Development

160



Naudus1dnus:aun1snidusBw

1001802  msAnUJuAImInagIzninteIeu 1
Practicum 1

1002802 M IANUPURIMTNATIENINTEU 2
Practicum 2

1003804 msAnUfuRITInagIEnineIeu 3
Practicum 3

1004805 mIdfuAnisgonluaniwinen 1
School Internship 1

1004806  mIdfuAnssenluaniuine 2
School Internship 2

3uunu

4091107  adiaenansingiu
Fundamentals of Mathematics

4011101 Wandiugw
Fundamentals of Physics

4021120  1afiNug
Fundamentals of Chemistry

4031123 F1ineniiug

Fundamentals of Biology

3aw:Au

4032102

4032103

4011402

4021706

4051103

4042102

NauduenUuvAU
Nauds1oNYIANENSEONW

Anendand *

Life Sciences

AFINIFILIARDNLALAINVRINANIN T IAIN **

Environmental Ecology and Biodiversity

Ndu3BIINEIAIERSNIENIW
Aandansumalulag *
Physics for Technology
wwidIunalulad *
Chemistry for Technology

nduduidnaiAansian amsiAansia:eon A
nenenanilanuarnadaenwulag **
Earth Science and Change
walulagainAuazansaans **
Space Technology and Astronomy
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4 Viluo8nn

2(1-2-3)
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4 Viluo8nn

2(1-2-3)

2(1-2-3)
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4091613

4122632

4123633

4123621

1652502

1653520

1023647

1023648
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1023901

1043412

4012603

4012604

4012605

4012402

4013406
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AdgmanIdmIynlieing 3(3-0-6)
Mathematics for Artificial Intelligence

anuImManaluladussazifindneg = 3(2-2-5)
Technological Literacy and STEM Education

f‘mnﬂﬁﬁmml,l,t,az“[ﬁmé‘?\i 3(2-2-5)
Computing Science and Coding

nsoenuuukazlIzgndlddyndizfivg 3(2-2-5)
Design and Application of Artificial Intelligence

MwBINuEITINIEmIuaINemaad * 3(2-2-5)
Academic English for Science Teachers
uniBenysanmansdangeluinemanuasinalulad * 3(2-2-5)

Integrated Lessons of English in Science and Technology

NaUdBIANENSNISAaUNA:NISYANISISBUSINYIANENS 10 nuidsnn
mmﬁmmmmmiummamﬁfﬂwﬁmmwwﬂuiwmmﬂm%ﬁﬂm xox 2(1-2-3)
Pedagogical Content Knowledge in Science Education
miﬁlamﬁwmmﬁm{mmmﬁmqw * 2(1-2-3)
Science Communication in English
LwﬂIuIaﬁmeuffmmwﬁamﬁ@miﬁﬂuﬁiwmmﬁm% 2(1-2-3)
Technology and Innovation Medias of Science Learning
FuawuazlaTswianmuinmISeunisawinemans = * 2(1-2-3)
Seminar and Project for Science Teaching Development
aﬁﬁLm:ﬁaL'f\famiﬁwmmiﬁauiﬁwmmmf 2(1-2-3)

Statistics and Research for Science Learning Development

ndudsaeniden ludesndn 12 nuosnmn
naudvwand

NAFTATLAZ GUMNAFEHS 3(2-2-5)

Mechanics and Thermodynamics

wrAan A uazBiannIafing 3(2-2-5)

Electromagnetics and Electronics

AR LREY LAZUAS 3(2-2-5)

Waves, Sound, and Light

flandyalva 3(2-2-5)

Modern Physics

wilwnalulagidoedu 3(2-2-5)

Introduction to Nanotechnology

fandussenmado s 3(2-2-5)

Introduction to Atmospheric Physics

nAlwladnasin 3(2-2-5)

Energy Technology

flanddmIuienmenuse 3(2-2-5)

Physics for the Human Body
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4023112

4023113

4023114

4023906

4032501

4032608

4033108

4033109

4033110

nsdszgnalgasnialiudmiunmmenssildnd
Smartphone Application for Physics Experiments
MR TN IMUARNS

Selected Topics in Physics

nauduiAil
N3IANTIBUINMNAT
Learning Management of Chemistry
ANNUADAAENIIARLAZNITIANITE AR UATE
Chemical Safety and Hazardous Waste Management
R Iudintsza1in
Chemistry in Daily Life
Aosdfuinaafionadeluwisiad
Virtual Laboratory in Chemistry
FIINAANUN5ITNTG
Natural Products
LﬂﬁmmsgﬂiﬂmaqaLLamuLﬁnﬁ
Chemistry of Supramolecular and Sensors
iUz gnadmTUgIN N
Applied Chemistry for Health
LARDIMNT
Food Chemistry
nsdszgndldaoniameilumoad
Computational Application in Chemistry
wwgasmaaiuazlulawwgas
Chemical Sensors and Biosensor
WARANIILENNLAR
Chemical Separation Techniques
Tanenanfidoodu
Introduction to Materials Science
MUDLANIZN A ULAS
Selected Topics in Chemistry

Naudv16o3ngn
WNATALRNIEN9TITINEN
Specific Biological Techniques
9aiinemly
General Microbiology
neneaniuazinaluladnmadanmsduindon
Environmental Management Science and Technology
ﬁmwmnwmﬂmﬁamwLLa:mimﬁﬂﬁ
Biodiversity and Conservation
walulagBinmadeinduazlunaaiugiaddd
Modern Biotechnology and BCG Economy Model
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4033111 #Vngnmamnnlaglfunainamagurwiansdouinaoniin 3(2-2-5)
Field Biology Using Community Resources for Lifelong Learning

4033701  #Wans 3(2-2-5)
Biophysics

4033702  Iainenmans 3(3-0-6)
Scientific Mind

4033703  awed Inlauazmaiens 3(3-0-6)
Brain, Mind and Learning

4033704 Uizami‘nmmam‘ua:miﬁ'auﬁmwaumL‘f’lugm 3(3-0-6)
Neuroscience and Brain-based Learning

4033902  MIUalaWIZNNABIIINEN 3(2-2-5)

Selected Topics in Biology

ngudsainalulagna:UryryUs:avg

4123231  mMIvam 9y aruwialngniensfined 3(2-2-5)
Big Data Management in Education

4122634  nynUszAngnienisdns 3(2-2-5)
Artificial Intelligence (Al) Education

4123723 %mmﬂjuauﬁlﬁamiﬁﬂm 3(2-2-5)
Robotics for Education

4123724 Bunesiisvasasanislidnenmansanu 3(2-2-5)
Internet of Things in Science Education

4123520 aswnneravIumnalulagasauineg 3(2-2-5)
Soft Skills for Information Technology

4123521  MIdIeNIaRas Y IMNTNAING 3(2-2-5)
Digital Image Processing

4123522  ugnueanaiglnnes 3(2-2-5)
Chatbots with Python

4123922  MidawmznieiulyayUsshivg 3(2-2-5)

Selected Topics in Artificial Intelligence

nuoAdLEIdoNIas lutesndn 6 nuownn

ThaenSeunedndu 9 dnladesnin 6 wihedn TunangnIsziuUSyneireiNmIineae
saugdn Inglidruneinieedounud wagbiduneiniimuelfieulneliiumihefnms
Twnowrinsgusanangns

Ipn1nIeunIsawdunssinnge

AN ILUNIINOWLULNDINL

waewme ¢ 91831

7
9397
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1015109 m’nmﬂuﬁfim%w 3(3-0-6)

Teaching Professionism

uwIAALATUITYINIIANEA nwmmimiﬁﬂmmjmimaauuﬂmmuwiaﬂua AN
mi'«‘uﬂmiﬁﬂmmuLLmﬂﬁﬂwmﬂmmﬁﬂﬂwaLWENLwamiwwmm\mu FLEIN amﬂmwuﬁiimm”
ﬂuﬂmmmmmu a@umimm 'ﬂ]mmmwmmwmﬂum ALDIIN VIEDITH 'ﬂ‘siam‘simmwwmum
’ﬂmmﬁﬂimw ‘qﬂaﬂmwmmmuﬂg miwwmmmL‘].Iuﬂgwwwslwummiaug NHENOUAEN WG
RRPSIREMISIRE

Concepts and philosophy of education; evolution of education and transformation of
global and social contexts; education provision in accordance with Sufficient Economy Philosophy
for sustainable development; culture and local wisdom promotion and conservation; ideology and
spirituality of teaching profession, morality, ethics, teaching profession code of conduct and public
mind; personality of professional teacher; developing teaching professionality equipped with
knowledge, modernity, and keeping up with changes

1045701 ANIIAULN MBI MIUAT 3(3-0-6)

Language Competencies for Teachers

‘vmmm aﬂwmwmﬂmﬂmmm n3ldnnezn1IWe NINA N38% waznRdennEineLas
mmaaﬂﬂmwamiﬁamm‘ﬁmﬂ e mﬂmmmmmumuﬂummamw

Language principles and key characteristics; using Thai and English listening, speaking,
reading, and writing skills to convey the meaning; and using of language for a professional teacher

1055404 ﬁm%mvﬁ'aﬁwmé‘ﬁﬂu 3(3-0-6)

Psychology for Learner Development

WWIAA WANNIT LLa‘“mwmammmnwwmmi ANINBINNIANEY ARINEN mﬂ‘wmﬂiﬂm
ﬂ'l‘;'WW%’]‘ﬂENNNENﬂ‘Uﬂ']‘jLiEJui mﬁam‘n”wm‘jﬂmwamhﬁﬁimﬁma mmlmnmﬁ m’mumam
wnauﬂnma maawnumwmﬂmiﬁmﬂuwmw mﬂmmmuamwm'ﬂm'ﬂmm aﬂumimmimm
mewlﬁﬂuam@mmﬂﬂmw NIAA S ‘mmﬁJmaamiﬂﬂwuﬂmmwmmﬂw LAZNITINENIURE
miwmm@mmw@Liauamammzuu

Concepts, principles, and theories of developmental psychology, educational psychology,
and counseling psychology; human brain development and learning; analysis of learners to understand
nature and differences of normal individuals and learners with special needs; using appropriate
psychological tools to promote and develop learners with full potential; giving advice to learners for
a better quality of life, and reporting on quality development of learners systematically
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1035702 winnssauuazinaluladadnaionisieuiosreasioassd 3(2-2-5)

Innovation and Digital Technology for Creative Learning

wnAn vanm noeduinnssnuasinalulagddnalumtamaien unlinveunalulad
ddnaluewian mavunalulagainasndszgnaldlunisdaniaden] nslfinaluladansamwmaie
MIRea mﬂsnmﬂiu‘[aElmmmwamiﬁﬂm iﬂLmummmimmmiﬁﬂmu,a ﬂ’]iwmmmnauﬁluaﬂmm
mﬁﬂmmummnomwﬂmn‘ﬁmEJLWammmmnasmmmmiﬁm Nﬂﬂg‘ummiwwmﬁa WIANTINLAE
19z EJﬂGﬂsHLWF]I%I@El@m“n@IﬂElUimﬂﬂ’]i“ﬂ’mﬁ’]ﬁﬁliLWE]‘W%mﬂﬂ’]iLﬁﬁm?ﬂax‘iNL?EJ‘HE]EJ’NE\TTNN??Q

Concepts, principles, and theories of innovation and digital technology for learning
management; future trends of digital technology; application of digital technology for learning
management; using of information technology for communication; using of digital technology for
education; educational innovation models and learner development in digital era; various learning
resources for learning promotion; media and innovation development practice; and applying digital
technology by integration of multidisciplinary science to promote learners’ creative learning

1045113 ms’"iﬂLm~1Js~La‘iumsﬁnmua*’ﬂ'ﬁﬁﬂu? 3(2-2-5)

Educational and Learning Measurement and Evaluation

WWIAR aNN1T 1N WWININTIALas e Lmumam‘sﬁﬂmm milfmuzﬂuﬁmimn 21
N1I08NLUL §3719 Lazldanldidnainuas L‘VlﬂI%Iﬂﬂﬂﬁﬂi"’LN%LW@LLﬂ‘]jﬂJVﬂLL@”W%%WWL?S%BSNL‘WNW LN
miNﬂﬂgummi’mLLainuLNuwamiLiﬂug miﬂizmuwwmmimeﬁmmamiﬂiumuvlﬂ%slumiwﬁnm
AR

Concepts, principles, goals, and directions of educational and learning measurement
and evaluation in the 21st century; designing, creating, and selecting measurement methods and
technology to solve problems and develop learners appropriately, practicing learning measurement
and evaluation; development evaluation and using evaluation results to develop learners

1045301 USBNs@n#ILAaEN I INAIWINANEAT 3(3-0-6)

Philosophy of Education and Curriculum Development

USrn uwfa meqwgmiﬁﬂm AU LATHND FIANLAZINUITIN ‘]_Ji 1R anuduan
LRI ‘uumiﬁmm‘mnmlm IenAdua Lquwwmmiﬂﬂmim JaTzhumAnfeIiunIRNEILaE
na38 MITANIIANBILABLEE T TR TS ﬁﬂHWﬂ’JWN‘WNWEJLL@”QTJLLUUSH@QWNHQGI? mwgmﬂqm
LIAATUNITAYIIMANGATUAE M IWAIIMANGAT UATEVVANGRT TornuamnIgIuLaziIAIgIuTIN
sﬂwnawaﬂam miwwmmﬂamamuﬂﬂm Jviuas LL%’JI%NT%HW?WW%’M@HNW? mimmﬂam‘ﬂ,ﬂ
ﬂi”ﬂﬂeﬂmwawwmwlﬁﬂﬂuamuﬂﬂm NI mvmaﬂﬁm mnamm“mﬂmﬂwaﬂam PINANT
ﬂiwl,uulﬂﬂumiwwmmﬂgmmwmmmﬁmmwaﬂ@ﬂ@

Educational philosophies, concepts and theories, religion, economy, society and culture,
history and Thailand educational management system; visions and Thailand educational development
plans, analyzing educational management concepts and strategies to promote the sustainable
development, study definitions and models of curriculum, theories, concepts for curriculum
construction and development, curriculum analysis; school curriculum development; problems
and trends in curriculum development; curriculum implementation to develop learners in schools;
curriculum pre- and post- evaluation, using evaluation results for curriculum development and an
ability to develop curriculum
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1045601 mi%‘mmsﬁn%i’uaxmi%'ﬂms'ﬂi'?m%n% 3(2-2-5)

Learning Management and Classroom Management

WA NANNIT ‘mwgminﬂmm AERRNY ’iﬂLLUUﬂWiLiﬂmLmvwwmwLLuumiLﬁﬂu
NINDU ﬂ’]iUiM’]ﬂ’]iﬂ’]iLiﬁmiLLUULiﬁlui’m miwmimammawwmmiaumumuwmmﬂamwm
lanuazdeau miﬁmmmumanauma Nﬂﬂg‘umm‘mmmamammamwmaﬂnmm auﬂ‘umiau
mmﬂﬁﬁmmamwamimﬂm ﬂ”l’iﬁ’iw‘]ﬁifﬂfﬂﬂLL@”ﬂ”l’i‘l.l’i‘ﬂﬁfﬂﬂﬂﬁ‘ﬂ%LiEJ%L‘WOIWWLiEJ%Lﬂ@ﬂWiLiEJ%i

Pedagogical concepts, principles and theories; learning models and developing learning
and teaching models; inclusive education integration; learning management to develop learners
according to transformation of global and social contexts; developing learning plans and practicum
in teaching major subjects appropriate to learners, environment provision for learning; creation of
atmosphere and classroom management for learning

1063107 miu%msmiﬁnmLm:miﬂi:ﬁuqmmwmsﬁﬂm 3(3-0-6)

Educational Administration and Educational Quality Assurance

LWIAA WANNIT ‘mwg JduuuunzI VUNITUINIINITANEN Iﬂi\?ﬂi’]ﬂﬂ’]iﬂi‘ﬁ’]im%
Tuanwfne ﬂgﬁmﬂmiﬁnm e N‘mmiL‘UaEJILLL‘]J@\ﬂ%UiUWIJmmD‘H”PHW LWIAR WANMIALINL
miﬁmmiﬂmmwmiﬁﬂm R ﬂ’]iW%l%’]ﬂ’]iLﬁEluiLL@ ﬂmmwmiemvwamammmmmmumiﬂi M
AR ﬂ’]ﬁ‘ﬂi LHUAMNINABUEN mmLsﬂaNTMizmwmim”ﬂuﬂmmwmﬂuLLa m‘;ﬂ‘s LHWATANIN
Mewan NIy ﬂuﬁmmwmiﬂﬂmLwawwmmmwmilﬁﬂm unmmaﬂmﬂummmmsﬂu YARINT
MEUONTNIBANEILAY sﬂmmwawwmmiﬂu

Concepts, prlnolples, theories, models and educational administration system, school
management structure, educational laws, principles, transformative leaders in teaching profession
context, Concepts and principles of educational quality management; learning and development of
learners’quality according to criteria of quality assurance standards; external quality assessment; the
linkage between external and internal quality assessment; educational quality assurance to develop
learning activities; roles of teachers and school staff, the public and community to develop learners

1045410 mﬁi’fﬂua'vn'rsﬁ'mwm’imnismﬁaﬁ@umﬁ'ﬁw 3(2-2-5)

Research and Innovation Development for Learner Development

LWIAR ‘waﬂm‘;mamummﬂmmmnminEJ NIAALTIWIANTTH iiJLLuuminﬂLwawwm
WIANTIN miaaﬂLLU‘iJm'inEJLW@LLﬂﬂmmLLa”WGwaLiﬂu Hnnnuee@ne) AnAT ITEUAZNMWIWIANTIN
mimfmmimwuiﬂumﬁmmaﬁaunummwmqmmw@Li&lumumwummina FHTINUESNNINTINE
TwUIunNIANENENEIHN NIRLERERANITIVULAZWIANTINOE1NHATILUIIOH

Basic concepts and principles of research methodology; innovative thinking; research
models for innovation development; research design for problem - solving and learner development;
skill practice on inquiry, research and innovative development; integration of teaching science and
quality development of learners through research process; research competencies in the modern
educational contexts; presentation of research results and innovation with integrity

1001802 MSHNUJTAITITNAFILHITe 1 1(45)
Practicum 1 . .
Anwdnadoyaresanuine UIuneeIgNTY unuiniinNraseigNen AFUITITwLAY

agrhemiuauunIIFeumIdew Junawazynansdilangfnssngidenlunsdaniaieus
Learning observation of information of educational institutions, community context, roles

of subject teachers, classroom teachers, learning-supporting teachers, observation and realize the
behavior of learners for learning management
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1002802 NIHNUPTAITIBNATILHIN0GEH 2 1(45)

Practicum 2

N133ATNYa8aU NINTIVLOFOULA m'ﬂ‘ﬁﬂ bbb ’JLﬂ’iW”ﬁWﬂﬂ’]iLiﬂ%ﬁaﬂ’NL‘]J‘H,i Uy mi"m
ﬂﬁ]ﬁiiﬂﬁ@LﬁiN@%iﬂE’JﬁN%ﬁﬁNLLE\]vﬂNﬂEUOJ’WlaGO% E\TiNLﬂimﬂEJﬂT]Ni’JN‘NE]ﬂUWUﬂ@iBOLLE\]JHN‘H%LW@
fomumgumilfsﬁmgﬂm@mmwsnammm

Test preparation; grading; scoring; systematic learning result analysis; practical examination
and scoring; organizing activities to promote the conservation of local culture and wisdom; creation
of collaboration network with parents and communities to support learners’ quality learning

1003804 N1IHNUPTAITIBNATILWI0GEH 3 1(45)
Practicum 3 .
MITAURUNITIANTIIFTEUITRUN IR R TonaNANNORALaz AN aRT TR T 3R

A duwinng mimaaqaaﬂuamumicﬁmamm;amumidﬁﬁﬂ msﬂ’wmmwmﬁmgﬂam%w

muNRIwIeINIUiTRNuwLazmM U juRauinwaniUfenieuiugUiuugnrsuiim e uineindn

(PLC) 1 InsmInudlifinnnsaunuadeuaznusdan sl dousad
Preparation for learning plan focusing on learners’ development according to their aptitudes

and interests to enhance wisdom, intelligence and innovator beings; teaching practicum in both

simulations and real situations; developing being professional teachers according to teaching
professional standards of practice and conduct; involving in professional learning community (PLC)
for self-development to update new knowledge and keep up with the changes

1004805 msﬂﬁﬁ'ﬁmsaau‘luamuﬁnm1 6(270)

School Internship 1

UﬁﬁﬁmmauawﬁmLaﬂiuﬁmuﬁﬂm ‘UiﬁmmmmN%Lm%ﬁﬁm%rmaaﬂummwuwmmz
m‘swmimam aammuaa LLﬂv%’Jﬁmﬁ}l ﬂ’]i’mr]’]il]ﬁwLN%Nﬂﬂ’]iLﬁﬁluﬁlNﬂUﬂiwLaﬁlﬂwﬁuﬂ‘jullimﬂ?i
uummam Mz §aemen iielildnaas ‘*navmmmia‘wwmwlﬁﬂumummmumm ANMNERLA
Elwuﬂmmﬁﬂﬂ wazdanuduninng ﬁmmmiiuL‘WamwmmwmﬂmimwﬁwwLﬁﬁluummﬁﬂumimau
LR mamaa LLE\]Q/‘WGNW]WLiEJ%LU%i’]EJU@ﬂﬂG]’]N@TﬂEJﬂ’]W i?ﬁmuwamiwwmﬂmmwwmmim'ammu
JTUY 34\‘1Nu‘wwumnaummmmmwmmmLﬂum FaLEINNITew 11 1ald LazaNIUANNLANG1TDY
WLﬁEJ%LLGm"’Uﬂﬂ@ mwui\‘mumahmiaﬂmﬂummﬁﬂm wae wmwmmmw §5191A30918ANTINA D
ﬂuwﬂﬂmm ﬁﬂmmwawwm LLﬂﬂEU‘W]NLiﬂ%iWNﬂm&ﬂMmuWWGﬂiwﬂﬂﬂ AN mmmumawmu 1k
mmmaammuuuwmmmmmem\mw’muﬁiiu ﬂg‘ummslmim‘wmiamuwaﬂuamuﬁﬂmamﬂ
§519833ALA LI TINAINTINNTARUNIT TN fﬂWﬂiﬂﬁNi‘-\ﬂﬂfﬂiﬂ{]‘uMW%I%‘VI%”MWEIWﬂﬂﬁiﬁ”“ﬂa%ﬂﬂ
NOAUNLIEH memmaﬂwumﬁmam ‘Uﬁswwqmumm‘;iamiﬁmmam%wwamﬁmmuamom NAWDITH
2585534 waztdunadio Lm“Ugummau‘ﬂlmumuwma

Teaching practice on specific field in the educational institutions; integration of knowledge
and pedagogy in planning and learning management; designs of teaching aids and innovations;
working with the cooperating teachers through collecting, analyzing, and synthesizing data in learning
measurement and evaluation being able to reflect the development of learners’ aptitudes and interests
to enhance wisdom, intelligence and innovator beings; creation of activities enhancing learning
environment for learners’ joyful learning; awareness of learners’ wellbeing including caring, supporting,
and developing learners individually according to their potential, systematic report on learners’
development outcomes, concentrating on developing learners with teacher spirits; supporting
learning, giving cares and respecting individual differences; inspiring learners to be learner people
and innovators; creation of collaboration network with parents and communities to help learners meet
desirable characteristics; studying and accessing community context and being able to live with
others in multicultural society; working creatively as a teacher with others in school and attending
professional learning community; teaching reflection management; learning from teaching experi-
ences; self-development to be knowledgeable; behaving in accordance with professional ethics of
teachers; being a good role model, being an ethical and good citizen; fulfiling other tasks assigned
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1004806 mMyUHiansaanluanIwdnmn 2 6(270)

School Internship 2

‘U{]‘Umm’iaaumﬁmﬁmLaﬂhﬂmuﬁﬂm mmwm’imwmm mammiaaﬂum’nwLquLm”
ﬂ’]ﬂ(ﬂﬂ’]ﬁljﬁmﬁ aamm‘uaa LL@w%’mﬂﬁiN ﬂ’]i’mﬂ’]iﬂiuLN%NE\]HW?L?EJ%?TJNﬂUﬁiWL@EJOW’MﬂiJLJ’J‘Hﬂ’]ﬁ
Uum‘*ﬂam MR Foraent iieldlanany mu'ﬂmm‘mwwmmiaumummmumm ANHEnla
Twuﬂmmﬁﬂﬂ waeianuduninng Wﬂ’cﬂﬂﬁuLWamwmimmﬂmimﬂuﬁﬁwLiﬂummwaﬂumilﬁﬂu
NﬁmiaﬂuﬁﬁW@NmLLm mLmeaﬂﬁmﬂmuﬁﬂm 398 §INWIANTIN LAz inﬂﬂmﬁlmmiﬂaﬂmm
11/1m@ﬂ‘sia‘ﬁumam‘mammmmiau AuR m&maa LLauW%I%’lNLiEI%LUui’]EJU@ﬂ@W]NﬁﬂEIﬂ’]W I
NamiwwmﬂmmwNLiﬂuvLmam\‘iLﬂm Uy NwuwwmmiﬁmmmmmmmmmLi_lum SOLEINNTYU
wlald uas EJam‘ummLmﬂmwmmmuwa UAAR mwLmuumaslwnwimﬂumwLﬁam LR wmw
WINNTIN W%I%’]G]%LBOIWNF]’J’]N?E]U? S Wf]91Gm,mma‘mmiimmaﬂmwwmmmmuaﬁmwm NAMWDIIN
2385334 uazidunaliof ﬂgummiuwmﬁmmuﬂuwaﬂuamuﬁﬂmammiwmimm WNIINAINTIN
TN TN fﬁWnimwmmnmﬁ‘ﬂgummiu‘wm‘nﬂﬂ@slmmz‘wauﬂﬂ NAAUNLIEH §319AT8218
mwmmmﬂuwﬂﬂmm PN Lwa‘wwm Lmﬂmmmam”lwmmanwmmmﬂiwma ﬂﬂm WTNUTUN
VOIYNTU LA mmmaﬂ‘nmuuuwmmmmLmﬂmqmﬂ’muﬁﬁu e ﬂgummauﬂmuuauwma

Teaching practice on specific field in the educational institutions; integration of knowledge
and pedagogy in planning and learning management; designs of teaching aids and innovations;
working with the cooperating teachers through collecting, analyzing, and synthesizing data in learning
measurement and evaluation being able to reflect the development of learners’ aptitudes and interests
to enhance wisdom, intelligence and innovator beings; creation of activities enhancing learning
environment for learners’ joyful learning; participating in designing and supporting school curriculum,
research and innovation creation; application of digital technology to benefit learners’ learning;
awareness of learners’ wellbeing including caring, supporting, and developing learners individually
according to their potential, systematic report on learners’ development outcomes, concentrating
on developing learners with teacher spirits; supporting learning, giving cares and respecting
individual differences; inspiring learners to be learner people and innovators; self-development to be
knowledgeable; behaving in accordance with professional ethics of teachers; being a good role
model, being an ethical and good citizen; creatively working as a teacher with others in school and
attending professional learning community; teaching reflection management; learning from teaching
experiences; creation of collaboration network with parents and communities to help learners meet
desirable characteristics; studying and accessing community context and being able to live with
others in multiculture society; fulfilling other tasks assigned

4091107 mﬁmmam%’ﬁugwu 3(3-0-6)

Fundamentals of Mathematics .

Wiriduyagiv Afauazanusaiion awiusuazUSnussosilsnduniefiuduaznstszgns
SALLAZERNIN AmAAERTINTIRIREInlszd1iu

Fundamental functions; limit and continuous; derivatives and integrals of single variable
functions, and their applications; financial mathematics in daily life

4011101 Wﬁnﬁﬁumu 3(2-2-5)

Fundamentals of Physncs

k] Uuwmmm NLABS LI ﬂgmimaauw muumwmmu NIAALAZINLNUAN ANANNA
e am‘wmmu AduLazIdes 90vlna amwwamam i welividn Neweans was miﬂgummﬂu
wdefiAeados

System of units and vector; force and laws of motion; work and energy; impulse and
momentum; equilibrium and elasticity; sound and waves; fluid; thermodynamics; electricity; magnetism;
optics; and related workshops
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4021120 mﬁﬁugﬁu 3(2-2-5)

Fundamentals of Chemistry

i laaudAvesas evAdsznauretaas AnndniusszninauRvesamnulasesiie ams
R ﬂ’]iLU@EJ%LLU@WENE\TE\T’]i NTIALAENITIATWIRN AR Imomwa fMoON Uimmmiauwuﬁ fN79D76)
Wuozad u3sBamilenss mwaumﬂ F0USVRINGT WA 209uT9 ADRBDER TBIART LAY mim@
a1razane Uisead ammﬂu NIA-LUd amwwamam umans el ludn miﬂivﬂﬂmua‘ﬁﬂw
FOAARDINUENT LA Uguwmﬂummamnmmm

Understand the properties of matter; matter and change matter; measurement and
chemical calculation; elements of matter; relationship between properties of matter with structure;
Atomic structure; stoichiometry; period table of the elements; chemical bounding; bonding forces
between particles; state of matter; gas, solid, colloids; liquid and solution formation; chemical
equilibrium; chemical reaction; acids and bases; thermodynamics; kinetics; electrochemistry;
application of relevant knowledge and related workshops

4031123 %’f‘mmﬁ”umu 3(2-2-5)

Fundamentals of Blology

MIRNWNARTIN autfuas mimiommaeﬁamm Lm\lwm’]mmw‘[mLaﬂaaumeﬂuﬁﬂmm
L‘*H@@LL@ miﬁuwuﬁmamfma miﬁuwummummmﬂ NATWADTIR Wa\mmmmaa miiﬂmmﬂmw
PReFIRTI0 ‘Wuﬁmam FTMUINT 911N IIRINTIN uae ﬂgummimﬂmmaﬂ

Study of living organisms; properties and life of organisms; basic chemistry and organic
molecules in living organisms; cell and cell reproduction; sexual reproduction; energy for life; cell
energy; homeostasis; genetics; evolution; kingdom of living things; and related experiments

4032102 B INsNAEAT * 2(1-2-3)

Life Sciences

Imﬂmwmmmmaﬁ VUFAN ) ﬂuammu,a Nt T Tasoasouazvinfianseions #7992
W mmmmammwm ANnntannade ﬂgummﬁmﬂmmaﬂ N138ONLLUUNNTIANIITEUNITTO WL
NARDIFEUINGVFTATTINN

Structure and functions of various systems of animals and humans; structure and function
of plant organs; health and safety biology; related experiments; design of teaching and learning
management and teaching experiments in life sciences

4032103 BIAINNRINIAGDALAZTAMNKRAINRAILNITINN ** 2(1-2-3)

Environmental Ecology and Biodiversity

FTUVWLA ANNNNINVIAYVDITE UUﬁL’m mmwmﬂﬁmﬂmﬁamwim PYUBA Jizng
NNHLFINEGT mmmwuﬁivmwﬁﬂmmaGmua\imim e mwauwum wieReTIneg 9 TwIzuy
A NIt eneAnaew MaUasuulaunwi mimini Uuunﬁ mwawum\mnﬁ’mm N139AN1T
L m‘samﬂwmmwmﬂﬁmﬂm\‘iﬁmm‘w LWﬂIuIaEJﬂmm amwam‘mwmmwmmm Fondon ﬂ{]‘um
MITAEIToY NMISAINTIANITUAZ N ITOWEDIRIAINGN RILING DHLALATTNHAINARIBNIITINN

Ecosystem; ecosystem diversity; biodiversity in ecosystems; ecological population;
relationship between non-iving things and living things and the relationship between different
organisms in the ecosystem; energy transfer; ecological succession; ecological surveys; ecological
sustainability; management and conservation of biodiversity; appropriate technology for resource
and environment development; related experiments; organizing exhibitions and teaching on
environmental ecology and biodiversity
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4011402 WanddmSumalulad * 2(1-2-3)

Physics for Technology

ﬂamammaﬂaummmmﬂ namammamm §ENTLATNIARDUALLLNAN N13unTenin
Wa ﬂﬂ% Wﬁﬂﬁmwmaulvﬂﬂw LAEN TiAuenans Aewsniand Aandeznen flandieades wazdjun
mafenuiamineldaansalnwanwges 919glu lulasdn uas AnlusnidweaiasiioTamanaass

Mechanics of point particles; extended objects, matter, and circular motion; oscillations
and waves; thermal physics; electricity; magnetism; optics; quantum physics; atomic physics;
nuclear physics; and related workshops by using smartphone sensors, Arduino, Micro-bit, and
KidBright as measurement tools

4021706 LaddwsUnalulad * 2(1-2-3)

Chemistry for Technology B

INARANIILSNENTNEN miﬂau mwﬂmmq NIANKNEN Imuﬂmmww WAHduN3g asTuad
m‘mamﬂmsﬂmﬂﬁiimw WOAWNDS [TTAN WRFIWINEDN LﬂNu’JLﬂﬂEJiLLa Sodidoedn wwrasmanad
miﬂizqﬂmmawﬂwaaﬂﬂaamumm LL@xﬂgumm’ﬂummamnmmaﬁ

Mixture separation techniques; distillation; drying; crystallization; chromatography; organic
chemistry; biochemistry; natural product substances; polymer; ceramic; environmental chemistry;
basic nuclear chemistry and radiology; chemical sensors; application of relevant knowledge and
related workshops

4051103 Inzenaaslanuazmsdasuuilas ** 2(1-2-3)

Earth Science and Change
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Study, analyze and connect knowledge with processes, inquiries, contributions, and apply
knowledge that relevant to: composition and relationship of earth systems; processes of changes
inside and on earth’s crust; geohazard; mineral resource; geologic map, and its applications; earth’s
energy balance; atmospheric circulation; cloud formation; oceanic circulation; climate change and its
effects on living things and environment; weather forecast

4042102 walnladaanauazansnenans = 2(1-2-3)

Space Technology and Astronomy
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Study, analyze and connect knowledge with processes, inquiries, contributions, and apply
knowledge that relevant to: composition, forms and evolution of the universe, galaxies, stars, the
solar system, position of stars on the celestial sphere; motions of the earth and moon; interactions
in the solar system; and application of space technology
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4091613 amamaasamsulgplsefivg 3(3-0-6)

Mathematics for Artlﬁc1al Intelligence
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Basic mathematics required for artificial intelligence: set; logic; methods of proof and
mathematical induction; matrix and determinant; system of linear equations; elementary linear algebra;
counting principles; elementary probability

4122632 anaimanaluladuazazidadnen 3(2-2-5)

Technologlcal Literacy and STEM Education
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Evolution of computer; software and media selection; the impact of technology and digital
media; material selection equipment, tools, mechanisms, electrical and electronic correctly and
safely; right and corporate social responsibility; intellectual property and computer law; digital literacy;
basic concept of STEM; domestic and international STEM case studies; design and creating a
STEM lesson plan; systematic and creative problem-solving process; Integrating technology in STEM
education

4123633 INgIMIEIRIUAZAARS 3(2-2-5)

Computing Science and Coding
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Computing thinking; digital technology in daily life; media and information literacy; problem
solving with algorithms; logical thinking skills; fundamental of programming and coding; guidelines
for teaching and producing media using unplugged coding

4123621 msaammnLLﬂzﬂizﬂﬂ@ﬂ%’ﬂtUtMﬂizﬁﬁﬁ" 3(2-2-5)
Design and Appllcatlon of Artificial Intelligence
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Basic concept of artificial intelligence and neural network; deep learning applications;
artificial intelligence tools; artificial intelligence programming; natural language processing and
applications; innovative instructional media using artificial intelligence; applications of artificial intelligence
for classroom management and daily life
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15652502 N¥18INgMBedITIMsAMIUAFINEEAT * 3(2-2-5)

Academic English for Science Teachers
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Linguistic fundamentals; grammar, general vocabulary, and technical terminology through
examples of practical demonstrations; teaching selected topics from the fields of science and
technology and laboratory; basic terminology in biology, chemistry, mathematics, health sciences,
etc.; writing lab directions and reports, science reviews and critiques, and scientific research
proposals

15653520 uUNBgwyIINMIMBdengeluinamaasuazinalulad * 3(2-2-5)
Integrated Lessons of English in Science and Technology
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Develop and present a series of complete lessons of English science that can be adopted

for teaching and the future professional practice; how to integrate the science lessons into other

teaching content; demonstrate English-language science and technology instruction through concrete
activities

1023647 m’mﬁ’m’mmmm‘lumsaamﬁam%mmmz‘lu“mmmam%ﬁnm o 2(1-2-3)

Pedagogical Content Knowledge in Science Education
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Design a learning management plan in science and use lesson plan accordance to the
basic education curriculum by presenting the integration between scientific content and pedagogy
that suit with orientation to teaching science, knowledge of science curriculum, knowledge of
teaching strategies, knowledge of learner, and knowledge of assessment for their teaching profession
career.

1023648 miﬁ'amsfmmmamﬁ%ammé’onqu * 2(1-2-3)

Science Communication in Engllsh
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Principles and theories of communication; the characteristics of the language of science;
listening, speaking, reading, and writing in science; the expression of idea/arguments on current
socio-scientific issues.

173



1023649 maluladuazuianssudonisdamsiGandinemans 2(1-2-3)

Technology and Innovation Medias of Sc1ence Learning
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Study theory and principles of educational innovation; educational technology; 2 1st
century skills; integration of pedagogical science, content, and applied technology for innovative
science learming materials; study types of learning materials; principles of learning media design;
principles for choosing learning media for science learning management; development and finding
the effectiveness of learning media including evaluating learning materials; study examples of
innovations in various types of learning media, multimedia, electronic media (e-Learning), learning via
mobile phone (M-learning), learning media, applications virtual reality technology electronic textbook;
innovation learning center and science learning materials; study examples of research and innovations
in science learning materials; practice creating science learning materials through learning in a variety
of ways and developing 2 1st century skills, and modern science on general science

1023901 duawmazlassnwianmwinsBaunssaninaeans = 2(1-2-3)
Seminar and Project for Science Teaching Development
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NITHNW mmuﬂmm’mfmﬂmjaam‘;’mEJmamiwwmaﬂmmwmamwwu
Analyze factors affecting science learning management from classroom research process;

inquiry, study basic knowledge of scientific research, modern science regarding general science,
types of scientific research, use of statistics for quantitative data analysis, qualitative data analysis,
research report, research article and academic works relevant to science learning management
concerning up-do-date topics, and research writing techniques by focusing on local context research;
discuss and exchange analysis results, and present in classroom; write an article to disseminate
research work; including present research results at a seminar; recognize the importance of research
to teaching profession development sustainably

1043412 aﬁﬁua:%’aLﬁamsﬁ'@ummiﬁﬂuﬁﬂmmam§ 2(1-2-3)
Statistics and Research for Sc1ence Learning Development
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Ineneansle
Basic knowledge of research in science studies, modern science regarding general science

to practice research planning, inquires, experiments, analyses by using descriptive and inferential

statistics, write systematic reports, and dissemination; and integrate to science teaching
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4012603 NAFAATUAZUANAFMEAT 3(2-2-5)

Mechanics and Thermodynamics
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Principles of kinematics; dynamics; work and energy; impulse and momentum; rigid body;
fluid mechanics; heat and thermodynamics; the zero law of thermodynamics; work, energy, and heat;
the first law of thermodynamics; thermodynamics cycle; heat engine and coefficient of performance
of refrigerator; entropy and the second law of thermodynamics; the third law of thermodynamics;
phase transition and equilibrium between phases

1 [~ A ® a 4
4012604 uswian Wi uazdiannsaing 3(2-2-5)
Electromagnetics and Electronics
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Vector analysis; Coulomb’s law and electric field intensity; electric flux and Gauss’s law;
work, energy and electric potential; current, current density and conductors; capacitance and
dielectrics; magnetics; Lorentz force law and the Biot-Savart law; magnetic induction; ac circuits;
transformer; semiconductor, diode, and Zener diode; transistor and its application; introduction to
digital

4012605 AR LHLI WATUE 3(2-2-5)

Waves, Sound, and nght
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Oscillation motion; wave motion; damped oscillations; forced oscillations; coupled
oscillations; travelling waves; standing waves; dispersion; reflection; interference; diffraction;
polarization; ray optics; wave optics; quantum of light; laser

4012402 Wandzalna 3(2-2-5)

Modern Phys1cs
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Theory of relativity, SchrOdinger equation, tunneling phenomena, hydrogen atom,
multi-electron atoms, statistical mechanics, physics of molecules, introduction to physics of solids,
superconductivity, basic nuclear properties, isotopes, natural radioactivity and radioactive decay law,
alpha decay, beta decay, gamma decay, nuclear reactions, nuclear models
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4013406 wilwnaluladiiasan 3(2-2-5)

Introduction to Nanotechnology
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Definition and history of nanotechnology; fundamental limitations of current technology
and necessity of nanotechnology; overview, direction and status of world nanotechnology; scaling
law; quantum effect and novel properties of material in nanoscale; examples of nanomaterials with
3-, 2-, 1-, and 0-dimensional structure; nanotechnology in nature; nanofabrication techniques;
characterization techniques for surface and structure of nanomaterials; nanoelectronics;
nanomagnetics materials; nanophotonics

4013407 WaAndussenmendosdu 3(2-2-5)

Introduction to Atmospherlc Physics
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An introduction to meteorology; atmosphere and atmospheric composition; solar radiation;
temperature; air mass and wind formation; wind power; humidity; cloud droplets and precipitation;
hydrostatic stability and convection of air mass; dynamics of the atmosphere on a rotating earth;
climate changes

4013408 naluladinasen 3(2-2-5)

Energy Technology
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Thermodynamics law; physics principle related to energy and energy technology;
characteristics of energy sources and their application; energy from petroleum fuel, nuclear energy
(fission and fusion nuclear reaction), fuel cell, solar energy, renewable energy sources; the present
articles and interesting issues related to development of renewable energy technology in research
laboratory level and their feasibility on application to agriculture sector and industry sector

4013409 WANAAMIUIIM LN 3(2-2-5)

Phys1cs for the Human Body
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Terminology, the standard human, and scaling; statics of the body; motion; mechanical
properties of the body; muscles; metabolism: energy, heat, work, and power of the body; fluid
pressure, fluid flow in the body, and motion in fluids; cardiovascular system; lungs and breathing;
sound, speech, and hearing; light, eyes, and vision; electrical and magnetic properties
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4012503 msilszgnalgannialiudrniunimasasiand 3(2-2-5)

Smartphone Application for Physics Experiments

ﬁaﬂmimmmawnumammmwm NINHW WREY ANHAK FUINLHLARN LRZLEIUL
gandalnn nsfnsouas miﬂiwﬂﬂﬁimmuaﬁwmﬂw ﬂ’]ﬁﬂiuﬁlﬂGﬂ‘lfﬁ\m’]iﬁIW%LEH%LEHaiLU%LV’]ESG34E]’N]
Tunsnaaesinemansiing miaamm‘um‘mmam’mmmamﬂm%amsmiﬂumumm

Principles of acceleration sensor; gyroscope sensor; acoustic sensor; barometer sensor;
magnetometer sensor; and ambient light sensor; installation and usage of applications; the smartphone
sensors application as a tool for science-physics; experimental science design by using smartphone
Sensors

4013902 Wdal@AWIENIAWNENE 3(2-2-5)
Selected Topics in Physics
INLINIANNAIATI MU FN S Tuﬂiwmu‘nmﬂmLLalmummaﬂﬂuﬂmuu
Frontier in Physics regarding significance and current topics of interest

4023103 N1IVANIETLHINILAL 3(2-2-5)

Learning Management of Chemistry
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Learning theory and concepts in learning management; nature of chemistry; Goal of
teaching chemistry; alternative conceptions in chemistry; teaching methods and teaching strategies
in chemistry; learning assessment in chemistry; media; technology and learning resources for
teaching chemistry; design a learning activity that is suitable for chemistry concept; practice in
teaching physic; designing activities to learn the contents of chemistry; method and learning
managements of various chemical content and integrated chemistry content across sciences

4023104 @NNUaBANENIIANRAZNIIIANITFITLAN DAY 3(2-2-5)
Chemical Safety and Hazardous Waste Management
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Security management system administration; chemical management system; properties of

hazardous chemicals; safety data sheet (SDS); personal protective equipment (PPE); recognition and
storage of chemicals and hazardous waste; accidental prevention management from chemicals;
evaluation and management system for chemical risk; emergency plan and response from hazardous
chemicals; risk communication; first aid; accidental management and safety inspection, health and
environment
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Chemistry in Daily Life )
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Food and beverage chemicals; food additives; food supplements; chemistry in the medicine
cabinet; narcotics; chemistry in cosmetics; cleaning agents; chemistry in agriculture; hazard pictogram
and labels on packaging containers; effects of chemicals; toxic and harmful chemicals of the
environment

4023106 vasdjiiansiaionadeluinadl 3(2-2-5)

Virtual Laboratory in Chemistry
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Introduction; learning science concepts; information and communication technology;
experiments in chemical laboratories and virtual laboratories in school; chemical experiment modeling
and virtual laboratory exercises; chemical crocodile program; chemdraw program; experimental
models; message map templates; storyboards; storyline templates; identification of experiments;
simulation/animation; video clips

4023107 FVIHAANHNEITNTIA 3(2-2-5)

Natural Products

ANMNEIAYIDITIHAAAUNEIINGA NIITWUNNGNNAA AT TN ALAEITTIRILATIEA
nmaanzdlasadmIndndwsisssnmdlagisnenienn Aneed nsRgaiionansia g
I anaidninialal ﬂ’]iﬂﬂ‘]ﬁﬂiuU’J%ﬂ’]iﬂ’N“mﬂﬂLﬂi’]v‘ﬁﬁlaﬂﬁ’]i"ﬁﬂmLE\m@I%W“H LAZNIIUNETANA
nanA 53N A s ol vinsunonay mmwammw

Significance of natural compounds, cIaSS|f|cation of natural compounds based on
biosynthetic pathways, structures determination by physical methods, chemical methods;
spectroscopic method of chemical identification; studying of biosynthesis pathways of biomolecules
in plants and natural products extract utilization; essential oil for health

4023108 mﬁwaaeﬁﬂsﬂuLanmmzmuma% 3(2-2-5)

Chemlstry of Suyramolecular and Sensors

REHLAY @mmwummaomummﬂwﬂiﬂuLﬁma I@ammmmm mmmmmmmmmum
NN aummmmawﬂiﬂmaﬂa MITINsaTwes loadnaulosouuin laadidulananay
Toadlanetn Iﬂﬂmunmwﬁm V\Iaaahwmsﬂm%m wwgaimaadlnih inaiasniunienei
EHUi’IINLE\m@ 33ummimmmmmmaﬂaw e miﬂiuaﬂm“l“ﬁmﬂﬁﬂmaﬂmﬂmﬁmvﬁaimu

Definition and basic knowledge of supramoleoular chemlstry, coordination and the
lock-and-key analogy, supramolecular interactions, self-assembly, cation-binding hosts, anion-
binding hosts, ditopic hosts, chromogenic sensor, fluorogenic sensor, electrochemical sensor,
techniques for supramolecule analysis including determination of host-guest binding constant,
application of supramolecule as chemical sensors
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4023109 LafiszgnddmSugunn 3(2-2-5)

Applied Chemlstry for Health

UNUINLAEL mmmmwnaﬂIﬂ%uﬁnaLﬂN@aﬂﬁnﬂﬁw mmuwamm‘w 28NLNTWINTT NI
WWIMmHﬁ mwmmLm%‘waEmmﬁﬂmﬂsnmwmmﬂmu LwamLaimma‘mua*nﬁ‘mﬂﬂﬂulﬂ%uﬂﬂﬂiLLav
NUVNIN UWAZHANNITVDY point-of-care testing

Role and importance of biochemical nutrition in health; food for health; food label;
malnutrition; simple analysis using chemical knowledge to promote good hygiene in nutrition; and
health and principle of point-of-care testing

4023110 LANDINIS 3(2-2-5)

Food Chemistry

fandsznavuas mmﬂasmuﬂmmqmmaqmmsnauuavﬁmmiﬂi@u,m ANMHENNUD V09
miLﬁJmuLLﬂmmmmumwa91aﬂmmmﬂm‘miLmJﬂsﬁmmimmaomimm%ﬂmmqmmi nalnuey
Ugmmmmmﬂmmamimaammmmﬂmmm FAd70909AUIZNELNMNTNB UL ‘ﬁmm‘;ﬂimm

Composition and chemical changes of food before and after food preparation; relatlonsh|p
of biochemical changes affecting nutritional value and nutrition; effect of chemicals used in food
preparation; the chemical mechanisms that affect chemical and biochemical change of food before
and after food preparation

4023111 miﬂszqnm“lﬁ'ﬂauﬁama%‘lumamﬁ 3(2-2-5)

Computational Application in Chemistry

NOWH UL UgummimummaumLmaimumitjﬁmmiﬁau mﬂ%ﬁ[ﬂmmummmﬂ 710
IU?LLﬂiNﬂ’]Tﬂ’mmINLf\ma‘ﬂ’mLﬂNI%ﬂ’]iLﬁEJuﬂ’]iﬂauLﬂN ﬂ’]im’maam‘mﬂmmmaa‘tﬂau NINILNN
Chat Bot unlan] dwsuasninlvis

Theory and practice of computer chemistry in teaching and learning using package program
or chemical molecular simulation program in chemistry teaching; creation of learning materials for
online games; creating chat bot games on line for smartphones

4023112 wwwasnmaaduazlulawwinas 3(2-2-5)

Chemical Sensors and Biosensor

nann3 89AdIzney LLamﬁﬁnLLuﬂsnumENLszmmaimﬂLﬂNLLawVLUIaLSﬂuLsﬁai FT3m Uszananm
maﬂmwﬂa‘s e Fas wwrailiiad Tulomwrad mhdin wiandds wwees szuunsI9sy
Tanam wﬂamﬂmauﬂa m'iﬂ':?zqﬂm wwraslunenisanainaaduazansdiad

Principles; composition and classification of chemical sensors and biosensors; performance
indicator of sensors; optical sensors. chemical sensors; biosensors; capacitive proximity sensor; odor
detect monitoring; electronic nose; application of sensors for chemical and biochemical detection

4023113 WARANIUINNIILAR 3(2-2-5)

Chemical Separation Technlques

WQE{]LLQVUivLﬂWﬂ’ﬁLLﬂﬂ NIPIINAIBENINIGLAR TG m@ummuaumwammﬂﬂmﬂ
WA NIEnaznew NIENA N1INaw lasinlnnINseunailsz ndnings Tass N AuunTwonefia
UszdnBnngs lasinlnnnflsesvaunieyainge uwialasulnnmdl miiaard sudnlnslnida inaile
NILENAWNNHENE

Theory and classification; modern chemical sample preparation; modern technique for
chemical separation; precipitation; extraction; distillation; high-performance liquid chromatography;
high performance thin-layer chromatography; gas chromatography; supercritical fluid chromatography;
capillary electrophoresis; modern methods for separation
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4023114 'S'ammamﬁﬁaoé'fu 3(2-2-5)

Introductlon to Materials Science

ﬂi”m‘naﬂmﬂ auumwmmmﬂmﬂmw Im\m’iwmﬂ‘nama@mﬁ 9 1% lane wAnauas
nadas lanzuazlanenas nmﬂaameameme LAZITIANS NIFIATIZALAZNITLINN AN
NOALNDT mﬁﬂizﬁgﬂﬁﬂﬂwamum wilnpannedia ﬁm_lmlBGENQLLﬂzﬂWiﬂ‘JzEJﬁWﬁLGH

History of material; basic physical properties; crystal structure of materials such as metals;
ceramics and polymer; metals and alloys; phase transformation of metals and ceramics; synthesis
and processing of polymer; polymer applications; nanocomposites properties of materials and their
applications

4023906 WIVDLANIENNAWLAL 3(2-2-5)
Selected Toplcs in Chemlstry
Ingn1IanunInEINewAd Ty mwnmﬂmLLvamumwaus[,’iﬂuﬂwuu
Frontier in Chemistry regarding significance and current topics of interest

4032501 WNARAANIZNISTIINGN 3(2-2-5)

Spec1ﬁc Biological Technlques

Viﬂﬂﬂﬁmﬂ%ﬂL%WW“’VI’NG}IWWm NANNIILAE Mim\‘nwua\il,mawal,mm wiﬂumiﬁﬂma%
MITIINGT NISNLIIVTINLAZN AN BIA8879 mmmauaiamuawaﬁmm meaﬂﬂmmﬂm
ﬂaawamjﬂu mjmﬁﬂa@mﬁ mﬁaammma miam\IV\Iﬁm mﬁﬁaﬂ,aam masmitade nsudden
g mﬂmmi‘ﬂﬂwﬂaamﬁﬁa NN Lammama ﬂgummimﬂmmaa miaammumﬂﬂmiﬁﬂm e
NIRNWAUENENUN

Principles in specific biological techniques; principles and functions of specific instruments
used in biological research studies; collection and storage of samples; preparation of animal and
plant tissue slides for study under a microscope; making permanent slides; cell staining; taxidermy;
clearing and staining; sectioning; freeze drying; sterilization techniques; tissue culture; related
experiments; learning management design and field trips

4032608 aa%’a"‘mmﬁ"’a‘lﬂ 3(2-2-5)

General Microbiology

inmmawam’mm iﬂiwaﬂwmmﬂﬂmamauma NN Laﬁlﬂﬁ]ﬂuﬂiﬂ miwimwuﬁum
ﬂ’]iLG\UIWHBWE\]MWiﬁl mﬁmLLuﬂﬁmumﬁlaamﬂuwmwu LNUNUORTHN Wuﬁmam 3 13e 3 aﬁmwa‘mmm
mimmmauma En‘l_lgﬁmu“lm mi@am aammmﬁmmaam ﬁmﬁmmmmﬂmmi ’«mﬁma“nm‘m\‘i
RNINNIIN nmmma\‘mﬂmammahﬂ Iiﬂ“/]Lﬂﬂ’i]’mLsHE]LLUﬂ‘ﬂLiEJ n1lduae mimmmmmiawawu
mﬂuwamgummiﬁmmmm mimmﬂwwauma Ugummfmmmmaﬂ

History of microbiology; morphology of microorganism; cultivation, reproduction, and growth
of microorganisms; classification of microorganisms; microbial metabolism; microbial genetics; virus;
methods in microbiology; control of microorganisms; antibiotics and drug resistance; environmental
microbiology; food microbiology; industrial microbiology; immunity and infection; bacteria and
diseases; methods of using and maintenance basic equipment in microbiological laboratory; storage
of microorganisms; related experiments
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4033108 Inzeaaswazmalwladnisdanisfouinaas 3(2-2-5)

Environmental Management Science and Technology

Hew mmmﬂmm”ﬂivmma@mmeau ANHTNAUTIENIIN YRR a’mmaam J3zian
LAZMIENTIVEIWINGON FHTNeFILIAGDN AULVR AANIENUUAL Lmeﬂﬁaﬂﬂuﬂmmam’maaﬂmmu
ﬂNmﬂLLa FZAUEING miamnwmwmmﬁﬁmwm ABNUANNDTINGG LAz mw‘[u‘[aammmmﬂmm
fﬂ\ﬂanammwaﬂmmwmmqEJu ﬂgummimﬂmmaﬂ

Definition, importance, and types of environments; the relationship between humans
and the environment; type and environmental survey; environmental index; causes, impacts and
preventive approaches to environmental problems at the regional and international levels;
conservation of natural resources; natural disasters; and technology to manage environmental
problems in accordance with the principles of sustainable development; related experiments

4033109 mmwmm&mzm*m%ammmvmimﬁnﬁ 3(2-2-5)

BlodlverSIty and Conservation

mnm’iwmmma\‘immﬁmnwmﬂmﬂﬁmmw mmwmﬂﬁmmaﬁmﬂwuﬁ ANANINAAEY
VDITEUURNA ﬂ’J’]N’VTﬁ’]ﬂ‘W@’]EJ"IJENW%NG]’JLL@J]E\MW?EJ ﬁmwmﬁwmﬂmﬂmmwmqmm AMHANINKRY
NWFINMNN NN BAT aﬂwmmmﬂmmvsmwmrmfmsmwmmwmmmmmnuﬂiwmﬂim miﬁmaa
AMNVRINVAIENTNTININ m’if-oﬂmiLLazm’iamﬂwmwuwmﬂwmﬂmﬂﬁmmw

Basic principles of biodiversity; variety of species; ecosystem diversity; diversity of plants,
animals, and microorganisms; marine biodiversity; agricultural biodiversity; local characteristics of
biodiversity related to Thailand; biodiversity loss; biodiversity management and conservation

4033110 waluladznnadslnsinazlanaidsugiodsd 3(2-2-5)
Modern Biotechnology and BCG Economy Model
waluladdinnuazniz mumim\nmmwmmw mmﬁaamﬂmammw wmaluladdinnw
FRTrANIIMUEINIT NINEAT ﬁﬂmmau FUMINLAE MIWNNE WaRAMTNNAlulagdinn Imma
menwm men'«aﬁmmw ﬂg‘ummimﬂmmaﬂ miaaﬂLL‘UUmat’mma?l,iﬂml,m”miﬁﬂwmaﬂamuw
Blotechnology and bioengineering Processes; biosafety; modern biotechnology in food,
agriculture, environment, health, and medicine; biotechnology products; BCG economy model;
biological economy; related experiments; learning management design and field trips

4033111 %’J“mmmﬂamﬂmsfl%l,méa"‘mmmi"quﬁm‘ﬁ'an’m’%smimaamfﬁm 3(2-2-5)
Field Biology Using Community Resources for Lifelong Learning
MNANMIIANTIEEUITIINGT UNaINeINITTNTR FIANLiINTITEeu] NifinuinaenTin

NMIAFIUTINRUATEIEAVUNGIINGINTINT UHININITIANTANBIUBNTT VLR UETNNIF8U]

AaaATIn N1IRaNLUUMIIANITeuITIInelaeldunating N sgney uaznIAnBIkenanIun
Principles of biology learning management; community science resources; learning society;

lifelong education; networking participation with community science resources; nhon-formal education

management approaches to promote lifelong learning; biology learning management design by using
community science resources and field trips
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4033701 B2W&nd 3(2-2-5)
Biophysics
VmﬂmiLLﬂ”’JﬁﬂﬁWﬁﬂﬁ‘VﬂéﬂL‘Waﬁﬂwﬂi”UUﬂwéﬂnﬂﬂwaﬂﬂﬂﬁ A0 Jngn1Ininienianw
waznszuIwmMINMemwlnszauluana wwas dlade uwazdnmevesdedliiin TrAEnSluiindszdriv
NINEININALITDINUEIINENTIWINMMAE Iz VY UJTRNINeI999 uaen1IfnwIwananiIu
Principles and methods of physics used to study biological systems of living organisms;
physical phenomena and physical processes at the molecular, cellular, tissue and physical level of
living organisms; biophysics in everyday life; interdisciplinary studies related to quantitative and systems

biology; related experiments and field trips

4033702 I@INLAFAST 3(3-0-6)

Scientific Mind

Uiv’gmmﬁmumﬂﬂmwﬂmmam lauaudrpsinedmans - anuanal luderus Aden
Wﬂamma Lmemmi‘Wwammam SNININAVNITIE ANNKIAINYAANNIEUDN miﬂg‘um‘mﬂ
msnmammﬂumﬂﬁm‘nmmamﬂummwm ANMNFUAATOUMIINENFERT mmammmum F0EN
mMadefianane Wedengineemaninateduannase

History and philosophy of science; giants of science - failures victories, obscure examples;
modern approaches to science, freedom vs. third-party funding; good scientific practice vs. abuse of
science; responsibility in science; curiosity kills the cat-cutting edge research examples; when science
fiction becomes reality

4033703 &NaY ﬁm’lmtazmsﬁﬂuﬁ 3(3-0-6)

Brain, Mind and Learning

nMeimeresaNes MIdeuiuazanas Madeuiuaznigela Ialauaznadeu; Wwwnis
mﬁﬁﬂ ms@u@Lmzﬁwmﬁua\‘iLﬁamaﬂ’wmammmmiﬁﬁmi

Brain anatomy; learning and the brain; learning and motivation; mind and learning;
cognitive development; care and development of the brain for the development of learning
competencies

4033704 ﬂs:mﬂﬁ‘mmmam‘ua:mﬂ%ﬂuﬁfﬂﬂ‘l%’auaatﬁug'm 3(3-0-6)

Neuroscience and Brain-based Learning

Yazaminingnvesmgfiniin Uszaninereanitazanniadnfluimuinis madeuilae
si,%auamﬂugm mi‘ﬁwmﬁﬂm'ﬁumiﬁﬂuiﬁwmmam?mmumﬁﬂmﬂ%ﬂua\ilﬂugm

Behavioral neurobiology; neuroscience and developmental disorders; brain-based learning;
development of science learning activities based on brain-based concepts

4033902 WITALANIENNAWTIING 3(2-2-5)
Selected Toplcs in Blology
INBINIIANIHANIAIINAHTIINEN MﬂivmmmﬂmLLavamummﬁquﬂuﬂmuu
Frontier in Biology regarding significance and current topics of interest
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4123231 mié'fmnﬁiﬁagawuﬂm‘lwzjﬂﬁanﬁﬁnm 3(2-2-5)

Big Data Management in Education

LmewmmJawammm@ﬂmu amﬁmmimwmumm@mmammm@ﬂ%m MIATIZRLeS
mmuamammm@%m m‘"mumiaﬁLislmmmLmawmmmmammmﬂiwm meuammmammm@
Tvny m‘nmeml,mmmammmmﬂamm@ﬂmy Wﬂmammwmmammmmiwq mmﬂﬂwwazﬂmm@
Tnainensfiney madszgndlfnudoyasmalng masuanudilaesnioayadmiuaguaziniden

Basis concept of big data; big data management architecture; analytics and present big
data; machine learning methods for big data; big data tools; big data predictive analytics; big data
research direction; case study of big data management in education; big data applications; improving
student and teacher understanding with data mining

4122634 yglszAngnienisdnm 3(2-2-5)

Artificial Intelligence (AI) Education

wwAntuMINmunTysing svaUsznauuazuuvreiynndszfvg nannivesdyan
Yazfngniansfnen mstuidondisfsg waenildnausenitonusdnuasuianed #ansznuvay
Toyanvszhng mstanmadenilaeléilgrmidugin msldanufaaiemsss nsfadeining nsfad
pBNUUULATNMIAATIAIWIMIUANNTNAREN Ty UseAng W3eotandyndefng doRaauas
pwanwesynUssfng

Guidelines for Artificial intelligence; component and model of artificial intelligence; basic
concept of Artificial intelligence for education; Artificial intelligence perception and human-computer
interaction; impact of Artificial intelligence; PBL; Identify and use creative and critical thinking, design
thinking, data fluency, and computational thinking as they relate to Artificial intelligence applications;
artificial intelligence ethics; Artificial intelligence considerations and the future

4123723 %ﬂﬂﬂﬂ1iﬁ%ﬂ%ﬁlﬁ§)ﬂ’]iﬁﬂﬂ’] 3(2-2-5)

Educatlonal Robotics

LLmﬂﬂwummwmmwuaum ﬂ’]’iL‘IJﬂ%IUiLLﬂ’iNﬂaNWULCﬂai Wummw’ﬂﬁ\lﬁw Tulas
AaulnIaAD LA miwnﬂg‘m IWTDS MTULAREY wmumwma W BILaEIZUUNINNG NNT8RNUUY
nuﬁmmmamiﬂﬂm mi'ﬂ‘quﬂmﬁlsﬁﬂryr:ymimwﬁimjuaum

Basics concept of robotics; computer programing; basic of electronic circuits;
microcontroller and practicum; sensor; actuators; manipulators; educational robot design; applications
of artificial intelligence in robots

4123724 DWNOIAAVIRIINEIIWINSEEASANEA 3(2-2-5)

Internet of Things in Science Education

LWIRATD BN AT 9ETTNES amﬁ@Emﬁmaﬂaumaimmaamiwm mmi‘wmm
mmnuamnmauﬂa mﬂmmmwma a‘dmmmnmauMmLmﬂm DURIA? miﬁamnmulima
I‘U{[maa miamﬂmamua mmﬂaama miﬂivﬁmm‘%aummmmaemiwaﬂummﬂivmmum
FaFen

Concept of internet of things; internet of things architecture; basic knowledge of
electronics; Implementation of sensors and programming devices in embedded systems; wireless
communication; protocol; database security; applications of internet of things in daily life and class-
room
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4123520 asannszdamsumalwladarsawine 3(2-2-5)

Soft Skills for Information Technology

mﬂmwamummﬂmmﬂmw VIWNNBLUNT AN IATYIDINN S Fnwenesonfigaeins
E\Taﬁﬁ’ﬂ&lﬂiuﬁ“nﬁﬂ’lw I duin Ansem sty ANEeN1L93960389 N1IATE wuﬂﬂummm
Uszleraeensdasunnue

Introduction to soft skills; soft skills and its importance; soft skills to possess; effective com-
munication; teamwork problem; solving skills; negotiation skills; self-awareness; benefits of having soft
skills
4123521 N1UITNIANAFYYIMATNAING 3(2-2-5)

Digital Image Processmg

mnwmam ATTTNLINAY mwnnmmﬁmu nsdszraanamnlaelalasednetlss TEN
WieN mﬁﬂgumwmwmﬂmw ﬂiumuﬂmﬁ’m’liﬁ%w]ﬂNﬂﬂ’]WLLﬁ NIMANWN N1IRTIITVNNTON
n3a793ulurin MsUugumwszauiin nmawdasgunmwdugdiuusg 9

Data augmentation; weight initialization; regularization; image processing using neural
networks; image classification - hands - on; problem statement for image processing case study;
smile detection; face detection; converting an Image to grey scale image; converting images to
different formats

4123522 WENUANAIYlNNan 3(2-2-5)

Chatbots with Python

LLmﬂmwumwﬂmiwmu UniuwInuean disinnaasuanuan aondeenisy waUwaiatuaad
LINUBN NIV NIRYDILTNUEN mimﬁmmﬂﬂgummﬁﬂwmu

Basic concepts of Python; introduction to chatbots; types of chatbots; applications
architecture of chatbots; how chatbots work; hands-on demo with Python

4123922 Wialawiznawilyglssisg 3(2-2-5)
Selected Topics in Artificial Intelllgence (AI)
p9ARMNINIARTNUIAng Tulse mwnm@mLL@J@]‘;UQ’JW&%%T%MW%
Knowledge in Artificial Intelhgence (Al) regarding significance and current toplcs of interest
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1500202 ANuTuaIUug e 3(2-2-5)
Suan Dusit Spirit

1500122 WnmznIdeanInling 3(2-2-5)
Thai Language Communication Skills

1500123 MERInaeamIVINTInaelna 3(2-2-5)
English for Modern Lifestyle

1500124  mw1dingeiienIaessaing 3(2-2-5)
English for International Communication

2500118 ININNIN 3(3-0-6)
Food for Life

2500119  A0TIAeNumIAALATEgNINYUIEH 3(2-2-5)
Lifestyle for Circular Economy

2500120  AMAIIBIANEY 3(3-0-6)
Values of Happiness

2500121 watiatlneuazwatiodan 3(2-2-5)
Thai and Global Citizens

4000114 qadizmeANAMTNGINg 3(2-2-5)
Business Thinking Inspiration

4000115 mM3lTialugaddng 3(2-2-5)

Living in the Digital Era
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1500202 m'lmﬁumumam 3(2-2-5)

Suan Dusit Spirit

mwmﬂummmmmﬁm AN lenanEoiLey mmLsnsnsmmmmmﬂmmiaiﬂwmfytywm
mwmﬂummﬁﬁ mswwmumnmwm mmmumﬂmwummﬁm AITNLATTNA DI wau AN
L%ﬂwmama mﬁwwmﬂnamwmeuuuwmmmwLﬂummﬁﬁ mimmuumwﬂmmmﬂmwﬂumm
‘z%ﬁuﬁ'wmmu INULAL mmﬂunmmmaa

History of Suan Dusit; understanding of organizational identities and expertise; building
up Suan Dusit spirit; personality development and internationalization following Suan Dusit characters;
self-respect and mutual respect; understanding and capability development of oneself based upon

Suan Dusit spirit; work with refinement, thoroughness, passion and faith in the university

1500122  vinwgmsaeasnmnlng 3(2-2-5)
Thai Language Communication Skills
parlzneunaznIzuIwmIdess Mmuilneluie mMuuaznmsfemsludiannstiniinwe
N3N WA 874 Weaumes neluuiunsg 9 mﬂuﬂm‘mﬂumwﬂmmmmqﬂ‘szamm{lsﬁmu
Communication elements and process; Thai language in media; language and
communication in society; listening, speaking, reading and writing skills, practice in various contexts;
techniques of writing Thai for specific purposes

1500123  ns1aengeamsuInBInaas v 3(2-2-5)

English for Modern Lifestyle

VL’JEIWﬂimLLﬂ mﬂwwmmaﬂﬂqmvﬂumuﬂ*ﬂmaﬁmmmiwm NINENWINNBENI TN WA
81w uaziiswienmfemsluidiinadelng n131°ﬂLWﬂIuIasJLWawwmmwwmmmmmmmmﬁmm
anelrd Taawkwnnsldeullaunsnniendinne English Discoveries

Basic English grammar and vocabulary used in modern lifestyle; English Skills practice:
listening, speaking, reading, and writing for communication in modemn lifestyle; using technology to

develop English skills for modern lifestyle by focusing on English Discoveries multimedia program

1500124 mmé’onqmﬁamiﬁ'amsmna 3(2-2-5)

English for International Communication

Tenaniuas mﬂW‘nmmaﬁﬂqw?ﬂ‘unmﬂLwam'ﬁﬁam’imﬂa m‘iwwmﬂﬂwmmamqw
mumiﬂﬂ WA B WAL Wanluizaunas inakan1INLee mimuLWamimLLUU‘nmaummmﬂqm‘wa
miﬁamimﬂa miwﬂﬂguGlmaleU‘maauaaummaﬂﬂqmwamiﬁam‘smﬂa

Intermediate English grammar and vocabulary for international communication; English
skills practice: listening, speaking, reading, and writing at an intermediate level; listening and reading
techniques for taking an English for international communication test; practicing English for international
communication tests
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2500118  BIWIININH 3(3-0-6)

Food for Life
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Knowledge of food in dalily life; raw materials and ingredients in food; food preparation
and preservation; tools and equipment for cooking and reheating; basic kitchen work for household;
food types; drinks; nutrition and food listing; Thai and international dining etiquette; food safety and
sanitation; relevant regulations; current food trends

2500119  INBIAANUBIAALATHININY LI 3(2-2-5)

Lifestyle for Circular Economy

mwmwumummmumaamLLa ] ‘uuunﬂ NHEIMFALREENTIZ AIWEINTA NN RV
ﬁmmmwmmﬁﬁmmua”mmﬂaau m’iLimeLwaaﬂﬂUﬁiiwmm miﬂ@L*UmLﬂiﬂ“ﬁ%ﬂmammmmm
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Basic Knowledge of environment and ecosystem; Climate and climate change; natural
resources and environment crises; learning how to live with nature; analytical thinking throughout a
life cycle; general knowledge about Sustainable Development Goals; circular economy; awareness
and drive for becoming a green citizen, and lifestyle into the circular economy; The maritime zone
of Thailand and the marine and coastal resource management according to the circular economy
concept; case studies

2500120 ﬂmﬁiwmmwam 3(3-0-6)

Values of Happmess
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Happiness; emotional management; techniques to increase happlness, techmques to
build long-lasting relationship; the art of living by oneself; the art of living with others; aesthetic and
happiness living; thinking development based on critical thinking, analytical thinking, and creative
thinking, to empower oneself and value happiness

2500121  waldladlnsuazwatdiaslan 3(2-2-5)

Thai and Global Citizens

Foanorseruluanisasd 21 nailasudelantsnanuan anudunaidatlinauazwaidatlan
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Civilized societies in the 2 1st century; citizenship of the borderless world; Thai and global
citizenship; respect of cultural diversity; rights, liberty, equality, and duties of citizens of the governing
states; self-responsibility and social responsibility; protection of the public interests; public volunteerism;
good governance in practice; anti-corruption; basic laws for life, and learning through case studies
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Busmess Thlnklng Insplratlon
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The importance of an economic system to living and job creation; entrepreneurship in
Gig economy; discovering business opportunities; leadership and teamworking; service mind; time
management; financial management; financial health; risks and risk management; media and contents
creation techniques; marketing communication techniques; taxes; and business law

4000115  mMslEBIalugaRdna 3(2-2-5)

Living in the Digital Era
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Digital technology in daily life; digital and financial technology application; digital
responsibility; and digital citizenship skills
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1500125 m‘mé”ﬂﬂﬂmﬁamiﬁ&uimaﬂ%‘im 3(3-0-6)
English for Lifelong Learning

1500126 MEBINn B IBFIANU WA 3(3-0-6)
English in International Society

1500127 finmznsdoaInslng 3(3-0-6)
Thai Communication Skills

1500203 ANuTuaIUnfe 3(3-0-6)
Suan Dusit Spirit

4000116  AneAansiuiindizs1iu 3(3-0-6)
Science in Everyday Life

4000117 AtAFER I IuTInU 31T 3(3-0-6)
Mathematics in Everyday Life

4000118 walulagfdnaluiind sz 3(3-0-6)
Digital Technology in Everyday Life

2500122 wardatlneluanigsswi 21 3(3-0-6)

Thai Citizens in the 2 1st Century
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1500125 mmé’onqm‘v‘i‘aﬂ'\sﬁﬂ%%‘mamﬁ% 3(3-0-6)

English for Lifelong Learning

mwmmulammmmma\mqmumu mﬂwmmyamwaminﬂm mwmmmmﬂmnm
funsliseloadonls nsld present tenses, past tenses, modal verbs, future tenses, prefix uaz
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AN TIAN B IDILULUNAFDUNWI89NOE TOFIC waznIfnd i

Basic English grammar knowledge; words and phrases for learning; knowledge and
understanding of using conditional sentences; using present tenses, past tenses, modal verbs, future
tenses, prefix and suffix; making predictions from listening and reading; identifying examples from
listening and reading; reading techniques for identifying the main idea, linking words, cause and effect,
important details; English skills development; knowledge and understanding of characteristics of the
Test of English for International Communication — TOEIC; and practice

1500126  NBIDINOHIBFIANWIWITG 3(3-0-6)

English in International Society

ﬁmmmuvbmmmmmaﬂﬂqwnmmq ffnazdmenisfomsludianuima Anw
imwm%mmnumﬂm perfect simple tenses, present simple tense, past simple, future simple,
passive voice Ll,a“mﬂ"nma’mﬂmmum‘;aumm Ansdulyle mi‘mu NIEUDUUSUATAINNNEY
Tumaamﬂm ﬂaﬂﬂﬂumiﬂum mimumamwm% miaumumawﬂmuam ﬂaﬂ‘nﬁmimmwa
miaLiaasiuazdofadin muasldddan m%mmﬁuuﬁuu NIBUN WNARANIIB LU skimming
ke scanning miﬂ‘smﬂmﬁlﬁﬁmﬂmuamnwwmmaoﬂqm‘wamiﬁamﬂumﬂummmm waENIANUH TR
PELULNAGO UM B89N TOEIC

Intermediate English grammar knowledge; words and phrases for communication in
an international society; knowledge and understanding of using perfect simple tenses, present
simple, past simple, future simple, passive voice, and modal verbs regarding permission, possibility,
prohibition, make suggestions, and future meaning; listening and reading comprehension strategies;
using inference to understand a text; reading strategies for identifying facts and opinions, identifying
and using cohesive markers, identifying supporting details; making inferences; skimming and scanning
techniques for reading; applying English knowledge and skills for communication in an international
society; and practice with the Test of English for International Communication - TOEIC

1500127  vinwemsdea NI ing 3(3-0-6)
Thai Communication Skills . .
29AUIZNOULAZNIZUIRNITNOANT IRINGINI1TNDET ﬁmmmﬂ%’m‘mlﬂa N13L9AN

N3N mimmamwmm 89UANN N1IgUae mm@asmmmamcmm ﬂ’]iL“lJElWﬂ’Nﬂ’]iLLﬂ 8571968998

m‘swmmL‘Ja\‘iLLameauaﬁum madassnuningludadenneanlas mIiniuwinuznsdossluiie

ﬂiwmm Mane An nA 874 Weauneing

Communication elements and process; communication psychology; basic usage of Thai
language: words, listening, reading and summarizing, critical viewing and thinking, formal writing and
creative writing; storytelling and product presentation; communicating Thai language on social media;
practicing communication skills in everyday life: listening, thinking, speaking, reading and writing Thai
language
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1500203 m‘nmﬁumuqﬁm 3(3-0-6)

Suan Dusit Spirit

Liamawuﬁﬁummﬂm YARNATN NI8INI8IN mMadiua Aadznaldiinaiennies
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ﬁﬁmmmumu@ﬁmamwqum

Learning Suan Dusit culture, personality, etiquette, adaptation; the art of selfHiving; lifelong
learning; living with others in a society; dining etiquette; living along with Suan Dusit good practices
and happiness

4000116  INYAANS IWTINUTEININ 3(3-0-6)

Science in Everyday Life

mwNmﬂwmaﬂmmmamﬂmmﬂi 23717% MIMINeINILae NIATUANNRNIIE oA
UanadsTuiindiza1in WmmuLLauwmmumaLaaniuauwm am’gwﬂummﬂﬂumﬂﬂisﬂmimﬁﬂiu
mLLa maun ety mmmammam‘mLLammWLLa mwmﬂuaﬁmﬂummmiwu MIRHUINEIE U
LwamimuwaLuaqﬁmmmmamuaquEm, mmﬁﬂm

Importance of science in everyday life; utilizing resources and pollution control for safety
in everyday life; energy and alternative energy in the future; climate and living in respect of adaptation
and problem-solving; science for health care and wellness in the new normal; sustainable development
for being green citizenship; case studies

4000117  AmAFMEAS IKTInUzITH 3(3-0-6)

Mathematics in Everyday Life

m’mmﬂm%ammmma@ﬂummﬂi z317% NIAALAY mﬂ‘wmmma miaammummm
NN ﬂmmmammamimmi mMareaieIazMaEuNg InNuazAw naidedln nsrilng
NINBLAZNITRIN adfianINenI0l

Importanoe of mathematics in everyday life; thinking and reasoning; design thinking;
problem-solving; mathematics in food, tourism and travelling, games and sports, gambling, polling,
finance and investment; statistics for forecasting

4000118 maluladfdnaludinlszdnin 3(3-0-6)
Digital Technology in Everyday Life
walulagadnaienmaeuiluaminedeaiugda nildnalulagfdvaluiinysziniu
miﬁmmuﬁam ANNUABANBEARING mﬂmamammiwmiﬂ NneeiufInauazaNNdunalio
AINA
Digital technology for learning in Suan Dusit University; using digital technology in everyday

life; media literacy and safety in the digital era; data-driven creativity; digital skills, and digital citizenship

2500122  waiiasinaludaissed 21 3(3-0-6)

Thai Citizens in the 21st Century

‘WaLuaﬂmﬂEJ@TWNMWMNEMWWW?HW windi Sewailes ﬂmmﬁmmﬁiiﬂumimiﬂ
AN ING FIANTHIUAUT miaqi’mﬂﬂummwmwuﬁﬁu ﬂgwmﬂmmﬂswmm NITUINNIT
ADTIN ANFUUWETH AMNANDNIA ITHIALIALAZNIIADAIUNITNITA FIANLAITNNYANE AN
Uﬁmaumamﬂmm Inadn

Thai citizens in a modern time in respect of the national strategy; duty, discipline, morality
and ethics for living with a Thai way of life; social harmony; living in multicultural societies; laws in
everyday life; judicial process; human rights; equality; good governance and anti-corruption; law abiding
society; social responsibility and volunteering

aNe LR lﬂ!l
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