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To organize education to strengthen the intelligence of the learners in the form of
learning by practicing that integrates with the concept of the immortal quote, “Hard
work never killed anybody.” Besides, it emphasizes on educating them to have lifelong
learning skills, to develop their original skills, to enhance new skills, to have a way of
thinking of being an entrepreneur, to enable them in using digital technology and
communication, to be aware of society, culture, and environment and to hold on the
relationship between the university and the community, based on the goal standing

point of Maejo University as “the University of Life.”
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Lifinsdnn1sfnunseuudu venmieanszuuninie
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1. suyAaINg
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iaein (UssENe-UfUR-Anerdienuas)

BUINIYIANE N laddaenin

- ngudpuasdausssu (ELO 1) (Reulidesndn

don 2 Sedmanseiveelul

uywd dsau waluladuazdunndes

Man, Society, Technology and Environment
I5sanssulveTETsfunIsInYRsLazasInae

Agricultural and the Environmental in Contemporary

Thai Literature

IMIAUAIAL

Food and Society
\swgianefissuaznsiaunidsdy

Sufficiency Economy and Sustainable Development

wallosnana

Digital Citizenship
ANNRAIANIIAIYIA

Digital Intelligence Quotient

- nguRaAnuluuyBdwaznislEdda (ELO 2)
seulidesndi

Fen 1 edmansedveelli

AauzAuAINANES19ETIA

Art and Creativity

InInensususdmsutinaiylnl

Adjustment Psychology for Modern Life

anuguuazanudnsalunisviey

Happiness and Success at Work

msﬁwmqﬂéﬂmwmmLﬁuﬁﬂisﬂaumiﬁﬁﬁu

Lasting Entrepreneurial Personality Development

A aa
ENWYRTLNDYIN

Agriculture for Life

30

6

BN

u28nn

3 (3-0-6)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (3-0-6)

3 (3-0-6)

u2enn

3 (1-4-4)

3 (3-0-6)

3 (3-0-6)

3 (2-2-5)

3 (3-0-6)
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10700308
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10700313

10700316

10700320

10400407

10400408

10300410

10300413

- ngUMEIaEN1sEeans (ELO 3) eulitdasnda
sngABINIW Ing
Wan 1 5183v19ns1e3veeldil

21
12 %ULenA
3 wiaene

idgin (UssEne-UfUR-Anedienuas)

mwilneifienininaue

Thai Language for Presentation
msldnmwlnedienisdoans

Thai Language for Commmunication

318310 WIANUTENA

Fon 1 edvanmeineeluil
vinwenwsangudmiuAnITIwi 21

English Skill for 21" Century
Mwganguludinusziniu

English for Everyday Life

Fon 2 sedmaneivsolul
AYIBINGYYIVING

English for Academic Purposes
AWBINUTINE AR TazUInNITY

English for Science and Innovation

MBI HTINIFEnIuazmalulagddedlu
TinUszaTiu

English for Green Science and Technology in Daily Life
MudanguiilonsinwideuaznsUseneueiv

English for Further Studies and Future Careers

- ngun1sAnAuIn nsldvanaazmalulad (ELO 4)
Feulidasni

Fen 2 eimansegiveelli

VinweRdvalumnissud 21

Digital Skills in 21°* Century

pImsuazalulad

Food and Technology

ANuaAnIiwInemansdmiulanadelvl

Scientific Literacy for the Modern World

nenemanssouslumssud 21

Science in Daily Life for 21°' Century Skill

3 3 (2-2-5)
3 3 (2-2-5)
9 wienn
3 3 (2-2-5)
3 3 (2-2-5)
3 3 (2-2-5)
3 3 (2-2-5)
3 3 (2-2-5)
3 3 (2-2-5)
6 wiagnn
3 3 (3-0-6)
3 3(3-0-6)
3 3 (3-0-6)
3 3 (2-2-5)
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10700309

10305131

10305132

10302101

10302102

10309109
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10304301

10303105

10303106

10303200

10303211

- nqun1silugusznaums (ELO 5) Geulbidasndn
Heon 1 5183¥131nT1e3v e Ul
WFISEEANANSINeTINUTE 31 TumasNTUTENBUNTS

Economics in Daily Life and Operations

maugusgnaunis
Entrepreneurship
nsRaIAUUANI SN

Marketing on Smartphone

NUINIYWANTY

- NENITIUNY
AUNUINWIDING Y

English Conversation
whaRdadmIUInemans 1
Calculus for Science 1
wAaRdadnSUINeIMans 2
Calculus for Science 2
NaNTIING

Principal Biology
UURNISEaNYIINen
Principal Biology Laboratory
Nandidosdu

Basic Physics
UFTRnsiAndiasdy
Basic Physics Laboratory
nanani

Principles of Statistics
gy

Fundamental Chemistry
UfTRnsATifug

Fundamental Chemistry Laboratory

- NNV NBNUIAY

N153N1sANTANSURTIELAE TN iliiy

Hazardous Chemicals and Toxic Substances Management

LAIALATIZ 1
Analytical Chemistry 1

=

84
24

48

22

u28nn

3 (3-0-6)

iagin (UssEne-UfUR-Anedienues)

3 (2-2-5)

3 (3-0-6)

MU28nn

u28nn

(2-2-5)

(3-0-6)

(3-0-6)

(3-0-6)

(0-3-1)

(3-0-6)

(0-3-1)

(3-0-6)

(3-0-6)

(0-3-1)

“nuenn
(2-0-4)

(3-0-6)
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10303212

10303213

10303214

10303251

10303252

10303253

10303254

10303261

10303262

10303300

10303311

10303312

10303323

10303324

10303331

10303332

10303333

UfuRnIsAinsIzi 1
Analytical Chemistry Laboratory 1

LAIALATIZN 2 2
Analytical Chemistry 2

UURNISLATIAIIEY 2 1
Analytical Chemistry Laboratory 2

LPIBUNIY 1 3
Organic Chemistry 1

UfuRnIsANdun3e 1 1
Organic Chemistry Laboratory 1

LAIBUVITE 2 2
Organic Chemistry 2

UfuRnIsARdun3d 2 1
Organic Chemistry Laboratory 2

wnillTeNENd 1 3
Physical Chemistry 1

UURNSIATI T ENS 1 1
Physical Chemistry Laboratory 1
nsldauninsumsigadionanualansiadl 2
Spectrometric Identification of Chemical Compounds
wileseidaniadle 3
Instrumental Chemical Analysis
UftRnsaifieseidauniesie 1
Instrumental Chemical Analysis Laboratory

FuAL 3
Biochemistry

UuRnsTell 1
Biochemistry Laboratory

wnilofdun3d 1 3
Inorganic Chemistry 1

UfuRnsweiiatiun3d 1 1
Inorganic Chemistry Laboratory 1

ipilofiunag 2 2

Inorganic Chemistry 2

23

idgin (UssEne-UfUR-Anedienuas)
1

(0-3-1)

(2-0-4)

(0-3-1)

(3-0-6)

(0-3-1)

(2-0-4)

(0-3-1)

(3-0-6)

(0-3-1)

(2-0-4)

(3-0-6)

(0-3-1)

(3-0-6)

(0-3-1)

(3-0-6)

(0-3-1)

(2-0-4)
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10303361

10303362

10303491

10303497

10303498

10303499
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24

iaefin (UssEne-UuR-Anwdlgnuie)

Ufunisiafiotiun3d 2

Inorganic Chemistry Laboratory 2
\niLTeHENd 2

Physical Chemistry 2
UURNISLATIaNENS 2

Physical Chemistry Laboratory 2
dunun

Seminar

1 a =2y fa =
- NAUIVINNUILAUNITUIVITNW
doniSeu 1 39 ansiedvsellil
annafnyl e
Co-operative Education
N3SeuIdasE %38
Independent Study
= A =g A =g 1
ANSANYT UIONNITU UTORNDUTUANNUTELNA

Overseas Study, Training or Internship

- nguAYLeNIEeN lsitondn

1

12

(0-3-1)

(3-0-6)

(0-3-1)

(0-2-1)

wienn
U URkitesndn
16 dUA9A)

UfuRlidesndn
16 dUnm)

UiuRlidesni
16 &Ua)

Mu2enn

- naudyeniden dusuidndneinidanFeunguund Tiidensiedv
aesialuil Litiesndn 12 wiqefin
naNAYHNUNTOLATINY

10303492  nISHN9U
Professional Training
nauARATIZN
10303412 pfiFwIndoy
Environmental Chemistry
10303413  @UWOINNLAIL]
Chemical Sensors
10303414 lasuninns iluagnisussyndly

Chromatography and Applications

W

[SN]

(SN

(0-9-0)

(2-3-5)

(2-3-5)

(3-0-6)
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iagfin (UssEne-UfuR-Anwdae

AULDY)
10303426  FuALLAUYAT
Agricultural Biochemistry
10303427  Fuainamaluladuazgnainssunymng
Biochemistry in Technology and Agroindustry
10303428 wialladuafifieadauianssy
Biochemical Technique for Innovation
QGHIGHRINE]
10303432  nlllAoesAudulaznsussandly
Coordination Chemistry and Its Applications
10303435  msiigaendnuaivesianeiiunie
Characterizations of Inorganic Materials
10303436  Taneliuniduarnsussynaly
Inorganic Materials and Applications
nguAiuszend
10303441 Inenraninedwesiley
Introduction of Polymer Science
10303443  iafluazialulaguesUlngduuy
Chemistry and Technology of Petroleum
nguARdUN3Ig
10303451  ATBUNSIFUATIZH
Organic Chemistry Synthesis
10303452  LALDUNITVDIATEITUYR
Organic Chemistry of Natural Products
10303453  LANBUNIIAITL?
Green Organic Chemistry
nauANgINEnd
10303463  TpdusuaziAlsed
Nuclear and Radiochemistry
10303464  MSNARBUANTANINIEAINVBIIER

3

(3-0-6)

(3-0-6)

(1-6-5)

(3-0-6)

(2-3-5)

(3-0-6)

(2-3-5)

(3-0-6)

(3-0-6)

(2-3-5)

(3-0-6)

(3-0-6)

(2-3-5)
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10303465

10303400

10303471

10303472

10303473

10303474

10303481

10303482

10303483

10303484

10303485

Physical Properties Testing of Materials
LAIADUGN 3

Quantum Chemistry

26

(3-0-6)

- naudyneniden dmsutdnAnerniaaniTsung uinesuIANTINLYS
a (4 Y a o &I (7 J 1 a

wialyd Tidensredviaeraluil lideendn 12 wilaefin

iagfin (UsTENe-UfUR-Anwdignued)

UAURNISBINInNI Y 1
Innovation Practicum

N15IANTISTNAYNG kALNITUTIITIANITOANTAIATY 2
Strategic Management in Public Sector
ngvngdfydmIuUIEneUNTS 2
Legal Essentials for Entrepreneurs

N1IPIVANALNIN 3
Quality Control

STUUNSIANTAIndey 3
Environmental Management System

nsdnnsgsRadowiy 2
Introduction to Business Management

derugUsenaunis 2
Entrepreneurial Society

mia%"]\'iﬁqsﬁﬁ]LLazmsLﬂwgﬂizﬂaumi 3
Business Venture and Entrepreneurship
AUANATIIETIALAZLIRNTTY 3
Creativity and Innovation

HUTENRUNIINEIMENAENS 3

Entrepreneurship for Science

(0-1-1)

(1-3-3)

(1-3-3)

(1-6-5)

(1-6-5)

(1-3-3)

(1-3-3)

(1-6-5)

(1-6-5)

(1-6-5)

=] a =~ a =] a (% % a = o
NIBINYIYILDNLE aﬂ1u1ﬂiLLﬂiNUﬂﬁ NIDINYIVIISAUUUNAANYIN Lﬂﬂﬁﬂ‘ﬂiﬂﬂm&’

AeAEn;

3) KUIATYADNLET
Tidn@nwdenissusieindu o Mleseuluszauliyginivesumingias lidee

A7 6 NUIAR

6 Muenn
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10700309 English Conversation 3 (2-2-5)
Prerequisite : 10700307 English Skill for 21° Century
or 10700308 English for Everyday Life
Developing English verbal communication skill for daily life, in a workplace
and practice English pronunciation.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10305131 Calculus for Science 1 3 (3-0-6)
Prerequisite: None
Limit and continuity of functions; derivatives of functions (polynomial,
exponential, logarithmic, trigonometric, inverse of trigonometric and hyperbolic
functions); applications of the derivative; indefinite integral; integration techniques;
definite integral with applications.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10305132 Calculus for Science 2 3 (3-0-6)
Prerequisite: 10305131 Calculus for Science 1
Improper integral; infinite series; power series; Taylor series; Fourier
series; functions of several variables; limit and continuity of functions of several
variables; partial derivative.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10302101 Principal of Biology 3 (3-0-6)

Prerequisite : None

Principles of biology, scientific method, properties and organization of
living things, biomolecules, structure and function of cells, energy and life, genetic
inheritance, DNA technology, evolutionary biology, biodiversity, structure and function
of plants and physiology, photosynthesis, reproduction and growth of plants, nutrition
and transport in plants, structure and function of animals and physiology, reproduction
and development, behavior of organisms, ecology and environmental science.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours/week)
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10302102 Principal of Biology Laboratory 1(0-3-1)
Prerequisite : None
Introduction to Biology laboratory, microscopy, biomolecules, structure
and function of cells, the movement of substances through - out the cell, cell division,
respiration and cell metabolism, biodiversity, ecosystem, symmetry, shape direction
and tissues of animals, animal reproduction and growth, animal behavior and nervous
system, structure and function of plant cells and tissues, plant physiology and growth.

(Lecture 0 hour, Practice 3 hours, Self study 1 hour/week)
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10309109 Basics Physics 3 (3-0-6)
Prerequisite : None
The fundamental of mechanics, oscillators and wave, thermodynamic,
fluid mechanics, electric field, magnetic field, sound, light optic, modern physics and
physics with ASEAN.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours /week)
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10309110 Basics Physics Laboratory 1(0-3-1)
Prerequisite : None
Physics laboratory of mechanics, oscillators and wave, thermodynamic, fluid
mechanics, electric field, magnetic field, sound, light optic, modern physics.

(Lecture 0 hour, Practice 3 hours, Self study 1 hour/week)
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10303105 Fundamental Chemistry 3 (3-0-6)
Prerequisite: None
Atomic structure, stoichiometry, chemical bonding, properties of gas,
liquid, solid and solution in relation with chemical kinetics, chemical equilibrium, acid-
base, and organic chemistry.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10303106 Fundamental Chemistry Laboratory 1(0-3-1)
Prerequisite: None
The practical laboratories including: the scientific method, safety and
practical techniques, stoichiometry, testing of cations and anions, oxidation state of
transition metals, determination of gas constant, collicative properties, rate and rate
law of reaction, chemical equilibrium, acid-base titration and organic chemistry.

(Lecture 0 hour, Practice 3 hours, Self study 1 hour/week)
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10304301 Principles of Statistics 3 (3-0-6)
Prerequisite: None
Review concepts of descriptive statistics and probability, probability
distribution, binomial distribution, Poisson distribution, normal distribution, sampling
distribution, estimation and hypothesis testing for parameters, analysis of variance,
simple linear regression analysis and simple correlation.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10303200 Hazardous Chemicals and Toxic Substances Management 2 (2-0-4)
Prerequisite: None
Knowledge of hazardous chemical and toxic substances, strategies for
hazardous chemical control and management, pollution prevention, applicable
technologies to control industrial toxic substances, workplace occupational health and
safety (OHS), use of technologies for cleaning up toxic substances, hazardous materials
management and case studies.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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10303211 Analytical Chemistry 1 3 (3-0-6)
Prerequisite : None
Data processing and errors in chemical analyses. Gravimetry and
volumetry; including fundamental techniques for quantitative chemical analyses.
Principle of chemical extraction, solvent extraction, solid-liquid extraction and basic
chromatographic techniques.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10303212 Analytical Chemistry Laboratory 1 1(0-3-1)
Prerequisite : None
Practical laboratories for quantitative analysis; gravimetric and
volumetric analyses, acid- base titration, precipitation titration, complexometric
titration and redox titration. Separation procedures for solvent extraction and some
fundamental chromatographic techniques; paper chromatography, thin layer
chromatography and column chromatography.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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10303213 Analytical Chemistry 2 2 (2-0-4)
Prerequisite : None
Theory and principle of electroanalytical techniques; potentiometry,
conductometry, electrogravimetry, coulometry, voltammetry and their related
applications.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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10303214 Analytical Chemistry Laboratory 2 1(0-3-1)
Prerequisite : None
Practical analytical laboratory techniques using electroanalytical
instruments and devices; potentiometry, potentiometric titrations, conductometry,
coulometry, polarography, cyclic voltammetry, stripping voltammetry and applications
of the electroanalytical instruments.
(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)

10303251 AlduvIed 1 3 (3-0-6)
FwdsRuneu : 1l
nsfnwInIsiaiuse lauslawdu waglasadne vesansusenoudumsd n1s
FuunUszian mIaFenie warandAvesaisuszneudunid awmeslewnd nalnuesufisen
nsunufivesdndlelidfafuoui duda UfATenadn Ujasenniseda uagnis
Wasuulamyilsiduvesasuszneudunid
(U337 3 $las URUR 0 talas Anwadnemuies 6 Faluy/duanm)

10303251 Organic Chemistry 1 3 (3-0-6)

Prerequisite : None

Studies of Bonding hybridization and structure of organic compounds,
classification, nomenclature and properties of organic compounds, stereochemistry,
organic reaction mechanisms, nucleophilic substitution at saturated carbon, addition
reaction, elimination reaction and functional group interconversion of organic
compounds.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10303252 Organic Chemistry Laboratory 1 1(0-3-1)

Prerequisite : None

Studies of organic chemistry laboratory techniques including melting
point and boiling point determinations, extraction, crystallization, sublimation,
distillations, purification by chromatography techniques and identifications of organic
compounds. Studies on stereochemistry and mechanism of organic reactions such as
substitution, addition, oxidation and reduction reactions of alkane, alkene, alkyne, alkyl
halide, alcohol, aldehyde and ketone.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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10303253 Organic Chemistry 2 2 (2-0-4)
Prerequisite : None
Studies of structure, synthesis, reaction and mechanism of carbonyl
compounds, conjugated compounds, nitrogen compounds, heterocyclic compounds,
aromatic compounds. Introduction to the organic chemistry and properties of
carbohydrates, amino acids and lipids.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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10303254 Organic Chemistry Laboratory 2 1(0-3-1)
Prerequisite : None
Laboratory studies in experimental techniques of organic chemistry,
organic reactions, synthesis, stereochemistry, reaction mechanism of carbonyl
compounds, aldehyde, ketone, amine, aromatic, carboxylic acid and their derivative,
separation and identification of organic compounds.
(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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10303261 Physical Chemistry 1 3 (3-0-6)

Prerequisite : None

Thermodynamics; heat, work, energy, transfer of energy between
system and surrounding, reversible and irreversible processes, state variables, enthalpy,
entropy, Gibbs free energy, partial molar variable and thermodynamics of solution.
Phase rule, phase diagram, chemical equilibrium, ideal and non-ideal solution, types
of solid, crystal system and crystal structure.

(Lecture 3 hours, Practice 0 hour, Self-Study 6 hours/week)
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10303262 Physical Chemistry Laboratory 1 1 (0-3-1)

Prerequisite : None

Practical laboratories for physical chemistry using apparatus and basic
techniques to measure physical properties related to thermodynamics, phase diagram
and solution. Determination of conductivity of electrolyte solution, enthalpy of
chemical reaction by using Hess’ s law, molar heat of solution, construction of phase
diagram, critical solution temperature, partial molar volume and heat of reaction
measurements by bomb calorimetry.

(Lecture 0 hour, Practice 3 hours, Self-Study 1 hour/week)
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10303300 Spectrometric Identification of Chemical Compounds 2 (2-0-4)

Prerequisite : None

Theory of chemical compounds light absorption, the composition of
spectroscopic instruments, the method of organic compound identification using
spectroscopic instruments; UV-visible spectroscopy, infrared spectroscopy, nuclear
magnetic resonance spectroscopy and mass spectrometry, including analysis and
characterization of inorganic compound, biomolecular compound, natural product,
materials and polymer compound.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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10303311 Instrumental Chemical Analysis 3 (3-0-6)

Prerequisite : None

Electromagnetic radiation properties and ligsht spectrum, quantitative
analyses based on electromagnetic radiation absorption, Beer- Lambert’ s Law,
spectroscopic instrumentations; ultraviolet- visible spectrophotometer, infrared
spectrometer, spectrofluorometer, absorption spectrometer, emission spectrometer,
X- ray spectrometer. Theory and instrumental of chromatography; as gas
chromatography and high performance liquid chromatography; their applications in
chemical analysis.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10303312 Instrumental Chemical Analysis Laboratory 1(0-3-1)
Prerequisite : None
Practical laboratories for the instrumental analyses including ultraviolet-
visible spectrophotometer, infrared spectrometer, spectrofluorometer, atomic
absorption spectrometer, flame-emission spectrometer, gas chromatograph and high
performance liquid chromatograph; their applications in chemical analysis.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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10303323 Biochemistry 3 (3-0-6)
Prerequisite : None
Chemical composition of living organism, buffer, chemical structure and
biological function of biomolecules, carbohydrate, amino acids and proteins, enzyme
activity, coenzyme and vitamins, principle of metabolism, biomolecule metabolism
and metabolic control, biochemistry technology.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10303324 Biochemistry Laboratory 1(0-3-1)
Prerequisite : None
Basic techniques in biochemistry laboratory, mathematics for
biochemistry, preparation of buffer, spectrometry for quantitative and qualitative
analysis of important biomolecules; carbohydrate, amino acids, proteins, lipids, nucleic
acid studies of the enzyme, enzyme kinetics and inhibitor.
(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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10303331 Inorganic Chemistry 1 3 (3-0-6)
Prerequisite : None
Electronic structure of atom, periodic properties, representative
elements, transition elements, lanthanides and actinides, chemical bonding,
fundamental theory of coordination chemistry, crystal structure, solid state chemistry,
molecular symmetry and point group.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10303332 Inorganic Chemistry Laboratory 1 1(0-3-1)
Prerequisite : None
Practical laboratories of crystal packing, molecular symmetry and point
group, synthesis and characterization of inorganic compound, qualitative and
quantitative analysis, reaction and applications of coordination compound.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)

10303333 ipdlefiunid 2 2 (2-0-4)

FwdeRuneu : 1l

funuvesnguuaznguyn aiunlnsalnUvesnsdu Sunsismanlnsalnd
suuaUnnsalnld weauvanivsalnl ddnaseualuslawuudanlnsalny dundes
wuniudnislsuudaninsalnt gi-dadaanninsalnd l@hesnmmiaunamansiazan
wnaransaunasudidnaseu Ujiseuaznalnvesansdsdoulansunsuddu nsn-1ua uaz
Uisesnend

(Uss87e 2 $las URUR 0 talas Anwrdemuies 4 Faluy/duanm)



UAo. 2 49

10303333 Inorganic Chemistry 2 2 (2-0-4)

Prerequisite : None

Representative of group and point group with vibrational spectroscopy,
infrared spectroscopy, Raman spectroscopy, mdssbauer spectroscopy, electron spin
resonance spectroscopy, nuclear magnetic resonance spectroscopy, UV- visible
spectroscopy, kinetic and thermodynamic stabilities of inorganic compound, electronic
spectra, reaction, mechanism of transition metal complex, acid- base, and redox
reaction.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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10303334 Inorganic Chemistry Laboratory 2 1(0-3-1)
Prerequisite : None
Practical laboratories of synthesis and characterization of inorganic
compound, magnetic property, qualitative and quantitative analysis of transition metal
complexes.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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10303361 Physical Chemistry 2 3 (3-0-6)
Prerequisite : None
Chemical kinetics, rate of reaction, reaction mechanism, polymer
chemistry, kinetic theory of gas, collision, colloid chemistry and surface chemistry,
surface tension and interfacial tension, structure and of properties of micelles.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10303362 Physical Chemistry Laboratory 2 1 (0-3-1)
Prerequisite : None
Practical laboratories for determination of rate constant, order of
reaction and equilibrium constant, molecular weight determination of polymer by
viscometry, determination of activation energy of reaction and to study of effect of
temperature on reaction rate.

(Lecture 0 hour, Practice 3 hours, Self-Study 1 hour/week)
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10303491 Seminar 1(0-2-1)
Prerequisite: as approved by program committee
A research study, presentation and discussion on interesting topic in
chemistry.

(Lecture 0 hour, Practice 2 hours, Self Study 1 hour/week)
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10303497 Co-operative Education 6 Credits

Prerequisite : Approval by the Curriculum Committee that

the proposed work study relates to the major field of
study and; students are required to pass a minimum
30-hours preparation session.

The minimum practical work experience will consist of 16 weeks in a
workplace in which the work is related to the major field of study of the student;
students are required to pass a minimum 30-hours 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.

(Minimum practice of 16 weeks)
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10303498 Independent Study 6 Credits

Prerequisite : Approval by the Curriculum Committee that the

proposed Independent Study is related to
the student's major field of study.

A research study or a professional development project in the student’s
major field of study under supervision of an academic advisor; training in research
methodology or project consultation is required to meet academic requirements;
students are required to develop a research or project proposal prior to undertaking
the project, to submit a fully detailed paper describing their research or project and
give a presentation by the end of the semester in which the training is undertaken.

(Minimum practice of 16 weeks)
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10303499 Overseas Study, Training or Internship 6 Credits

Prerequisite : Approval by the University that the proposed

Overseas Study, Training or Internship is related to the
student's major field of study.

Overseas study, training or internship in an area related to the student's
major field of study; students are required to develop a study project proposal prior
to undertaking the training, remain under the supervision of an academic advisor,and
submit a full report  on completion of the training and give a presentation by the end
of the semester in which the training is undertaken.

(Minimum practice of 16 weeks)
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10303412 Environmental Chemistry 3 (2-3-5)
Prerequisite : None
Human and environment, natural resources reservation, environmental
problems evaluation and analyses of soil, water and atmospheric pollutions, chemical-
waste process control and management, current law and regulations regarding the
environment, including environmental liabilities, public participation and dispute
resolution for environmental and natural resources.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10303413 Chemical Sensors 3 (2-3-5)
Prerequisite : None
Sensors and transducer, ion selective electrodes, optodes and
voltammetric method of detections, optical chemical sensors, miniaturized chemical
sensors, sensor signal processing and relative practical laboratories.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10303414 Chromatography and Applications 3 (3-0-6)

Prerequisite : None

Sample preparation techniques such as solid phase extraction and solid
phase microextraction. Theory and principle of advanced chromatographic techniques
such as size exclusion chromatography, supercritical fluid chromatography, ion
exchange chromatography, capillary electrophoresis, gas chromatography-mass
spectrometry, liquid chromatography-mass spectrometry including their applications in
agricultural proposes.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)



upa. 2 54

ngudLAdl
10303426  FUATNYAT 3 (3-0-6)

Jyieduriou [EtiY

Faafifidedestuninnuas feludunswan ﬂ’li‘diUUNWUﬁWsﬁLLa dni
paonsuMsiUasuulamnadueiindafiuiovemanianisnisinuns suimsnnisuay
wadan1sieTgiarsdAglunisinens ITunivedauvewandnanisiannisas
WM UVDINTUALER S

(Us38e 3 Flas UFUR 0 dalas Anwidnenues 6 Falua / danv)

10303426 Agricultural Biochemistry 3 (3-0-6)
Prerequisite : None
Biochemistry related on plant and animal agriculture including
production, breeding and postharvest active compound principal and analytical
technique in agricultural secondary metabolite pathway.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10303427 Biochemistry in Technology and Agroindustry 3 (3-0-6)

Prerequisite : None

Relationship of physical and chemical properties to their functionality
or functional properties of sugars and polysaccharides, amino acids and polypeptides,
fatty acids and other lipids, nucleic acids, phenolic compounds and other
biomolecules in various chemical products, consumer products, agricultural products
and agro industrial technology products for bioproduct development.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10303428 Biochemical Technique for Innovation 3 (1-6-5)
Prerequisite : None
Biochemical and bioactive compounds in living matter, appropriate
choose biochemical technique for extraction, separation, purification, qualitative and
quantitative analysis of biomolecules, design experiments for creating inventions
and/or innovations.
(Lecture 1 hour, Practice 6 hours, Self-Study 5 hours/week)
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10303432 Coordination Chemistry and Its Applications 3 (3-0-6)
Prerequisite : None
Nomenclature of coordination compound, coordinate covalent bond,
reaction of coordination compound, synthesis and its applications

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

10303435  msfigaendnuaivesianeiiunse 3 (2-3-5)
AwndeRuneu : 1l
Araulasean numdn n19id sauuuresdiing ndesqanssmi
BLANATIULUVARINTIN NADITANTIAUBANATOURUUADINTL NMTILATIZIRIAUTENOUTDT
579 WiSesnsudnesudunsusnaninsalnd siuuaninsalnd duadusuuniuing
lgnuuganlnsalnl NMalATeneenuseu
(Uss87e 2 $las URTR 3 dalus Anwrdemuies 5 Faluy/duanm)



umg. 2 56

10303435 Characterizations of Inorganic Materials 3 (2-3-5)
Prerequisite : None
Magnetic susceptibility, X-ray diffraction, scanning electron microscope,
transmission electron microscope, Fourier transform infrared spectroscopy, Raman
spectroscopy, nuclear magnetic resonance spectroscopy, elemental analysis and
thermal analysis.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10303436 Inorganic materials and Applications 3 (3-0-6)
Prerequisite : None
Inorganic materials, design and synthesis of inorganic materials,
relationship between the structure and properties of inorganic materials, applications
of inorganic materials for sensors, medicine, catalysis and environment.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10303441 Introduction to Polymer Science 3 (2-3-5)
Prerequisite : None
Introduction to polymer science, characterizations of polymer by using
different techniques, determination of molecular weight and molecular weight
distribution, identification of chemical structure, study of physical and dissolution
properties, preparation of polymers by different reaction mechanisms, polymer
application and polymer additives.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10303443 Chemistry and Technology of Petroleum 3 (3-0-6)
Prerequisite : None
The source of petroleum, the method of separation by physical
properties, the chemical components of petroleum, product of petroleum, the test of
quality of oil, the modification and the increasing product of petrochemical.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10303451 Organic Chemistry Synthesis 3 (3-0-6)

Prerequisite : None

The studies of organic synthesis using cyclization reactions followed
Baldwin’s rule and anti-Baldwin’s rule, functional group interconversions of organic
compounds, multi-step synthesis, retrosynthesis and pericyclic reactions.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10303452 Organic Chemistry of Natural Products
Prerequisite : None
Classification, isolation, studies of natural products; terpenes; steroid;
fatty acid and polyketide; carboaromatic; alkaloid and non-alkaloid with nitrogen

constitutes, photoreaction on some natural compounds.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10303453 Green Organic Chemistry

Prerequisite : None
Study of the fundamental principles of green chemistry. Focus on

applications of green chemistry principles on extraction, organic synthesis and organic

chemical processes in laboratories and industries.
(Lecture 3 hours, Practice 0 hour, Self-Study 6 hours/week)
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10303463 Nuclear and Radiochemistry 3 (3-0-6)
Prerequisite : None
Chemistry and physics of formation, separation and identification of
radioactive substances, natural and synthetic radioactivity, synthesis and nuclear
property, nuclear reactor and chemical applications of radioactive elements.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10303464 Physical Properties Testing of Materials 3 (2-3-5)
Prerequisite : None
Analytical techniques and physical property tests of metal, ceramic,
polymer, composite and nanomaterial to study mechanical property, physical
property, thermal property, surface property, heat capacity, degradation temperature,
crystallization temperature, corrosion mechanism and protection of materials.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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10303465 Quantum Chemistry 3 (3-0-6)
Prerequisite : None
Quantum mechanics, properties of particles and waves, wave equation,
particle in a box, harmonic oscillator, rigid rotor, application of quantum theory in
simple atoms and multi-electron atoms.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10303492 Job Training 3 (0-9-0)

Prerequisite: as approved by program committee

Job training in private or governmental section under the approval of
board of job training and coorperative education during summer semester for at least
270 hours

(Lecture 0 hour, Practice 9 hours, Self Study 0 hour)
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10303400 Innovation Practicum 1(0-3-1)
Prerequisite : None
Developing scientific and innovation solutions to real-world problems
for creating new business opportunities, initiation ideas from public sector, start-ups
and strategists, transformation idea into a proper project design by developing research
questions, conducting literature review, and developing methodological tools,
discussion the ethical issues in relevant research project also included.
(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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10303471 Strategic Management in Public Sector 2 (1-3-3)
Prerequisite : None
Concept and strategic government administration techniques, strategic
planning, implementing the strategy, strategic control, application of strategic
management processes in public sector, processes and techniques in organizational
motivation in direction, structure, technology, human resource system and corporate
culture in scientific and innovation maners.

(Lecture 1 hour, Practice 6 hours, Self Study 5 hours/week)
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10303472 Legal Essentials for Entrepreneurs 2 (1-3-3)
Prerequisite : None
An overview of critical and fundamental aspects of Thai legal act-
contracts, and intellectual property law for entrepreneurs to make informed business
decisions. Patents, copyrights, trade secrets, and trademarks and their underlying
policies and inter-relate for scientific inventions and developments.

(Lecture 1 hour, Practice 6 hours, Self Study 5 hours/week)
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10303473 Quiality Control 3 (1-6-5)
Prerequisite : None
Importance, history and evolution of quality control, statistic related to
the quality control, industrial product standards, quality management system, Thailand
quality award and quality control tools.
(Lecture 1 hour, Practice 6 hours, Self Study 5 hours/week)
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10303474 Environmental Management System 3 (1-6-5)
Prerequisite : None
Introduction to environmental management systems, environmental
management system standards. Requirements for prevention, reduction and control
of environmental issues. Implementation of the environmental management system,
basic knowledge for auditors for the environmental management system.
(Lecture 1 hour, Practice 6 hours, Self Study 5 hours/week)
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10303481 Introduction to Business Management 2 (1-3-3)

Prerequisite : None

Fundamental knowledge management to effectively manage business
organizations, manager role, management, planning, control and communication in
human resource management and organization, current issues of importance in
business management, inclusive business and contemporary experiences for
sustainable business.

(Lecture 1 hour, Practice 6 hours, Self Study 5 hours/week)
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10303482 Entrepreneurial Society 2 (1-3-3)
Prerequisite : None
Study entrepreneurial mindset, embraces critical questioning,
innovation, service and continuous improvement involving both successes and failures,
economic development strategies and political landscape for enriched innovation
ecosystem and entrepreneurial support system, basic knowledge of business thinking
and planning.

(Lecture 1 hour, Practice 6 hours, Self Study 5 hours/week)
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10303483 Business Venture and Entrepreneurship 3 (1-6-5)
Prerequisite : None
Synthesize customer attributes and looking for new opportunities for
creative presentation and customer’s solutions based on social contribute business
and emerging service ecosystems, business model canvas and business feasibility
study, business plan, organization planning for new business.

(Lecture 1 hour, Practice 6 hours, Self Study 5 hours/week)
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10303484 Creativity and Innovation 3 (1-6-5)
Prerequisite : None
Creative innovation and entrepreneurship, creative thinking skill
development for innovation, creative thinking technique, decision making, design
thinking and creative thinking for invention.

(Lecture 1 hour, Practice 6 hours, Self Study 5 hours/week)
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10303485 Entrepreneurship for Science 3 (1-6-5)
Prerequisite : None
Science entrepreneurship creation, concept of intellectual property
management, business model canvas, business feasibility study with target market,
other topics related to science entrepreneurship.
(Lecture 1 hour, Practice 6 hours, Self Study 5 hours/week)
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PLOs | Outcome statement Specific LO | Generic LO | Level
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ANuUaenfeLasInIgIuies UJURNIsALNInsgIuInan v U
Wmaniuasmalulad

2 | @nseAuMTeteNas wasUssnanadeyanisvaasdly v
NMTIATIZANULIATFIVEING

3 | inwelunisidenldagunsaluaviniesdad mivdunsiea v
ATz nedey WesnUssendldlunmsuityiuas/Mieney Ap
TANGANLFABINITVDINIANYATHALAADAAINNT T

4 | awnsedianuimaaiiindszgnaldlunisesniuy 19Ny
ieliduugih UfvRnulas/mIeviauidemaadl wied
AT karnueid osdud eufunuamnsdviunisdu v
fUszneunsiisadesmaaiilunafzvieonsuls lned Ap
ARITTTU ATUTITU WALIATIYIUTTUMLIVITIWING 1M AR Iay

walulad

5 | awnseduauteyanuidulamenuenariivinuelunslyd v
o v oA o a Ap
w1 susuulumsdeansliegnaiivsednsam

6 | anunsavhousiududould suunuvmihfivesnisidugi v A
P

WA I

Bloom’s taxonomy: R=Remembering, U=Understanding, Ap= Applying, An=Analyzing,
E=Evaluating, C=Creating
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F-Fully fulfilled

M-Moderately fulfilled

P-Partially fulfilled
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LPNEITLUU 1
ANBSUIYSIYAVIVDINNIN B RN YN LU

3.1.5 A195U185183%1
1) wuandyAnealy

1) ngudepuuazImusssy (ELO 1)
10700105 wywd dse welulaBuazdunndon 3 (3-0-6)

JdeAunay : bl

Anwianudunnivesuyud auduiudveauywd warsssuf 3Tmuinis
909 dinu walulad LasnanszusedinuLazdanndon Uszans nswasunlasues
Femlan mnwdss wasnansznuluniswaunfidaesssurfwazssuudnauazniswaun
atadsBuiiosnvmdneInssssusRLarAwindey

(Ussene 3 $las URUR 0 dalus Anwrdemuies 6 Faluy/duanmi)

10700105 Man, Society, Technology and Environment 3 (3-0-6)
Prerequisite : None
Study of the origin of human beings, human relation with natural being,
social evolution, technology and its impacts on society and environment, population,
global change and risk society, the impact of development towards environment and
ecological system, sustainable development for preservation of natural resources and
environment

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

10700107 15saunssuineTETofunNsInERswaT AN 3 (2-2-5)
JdeAunay ; bl
dnwagssanssulnesivaty anudunusserinnssunssulnesinadeiu
dany nalansLaLaRaYANAT LWINNNTANEIITIUNTTUINeSINEty N1swseiinnsal
rssaunssuleTaisfunIsnensLasdundey
(Us38ne 2 $las URUR 2 dalus Anwrdemuies 5 Faluy/duanm)
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10700107 Agricultural and the Environmental in Contemporary 3 (2-2-5)

Thai Literature

Prerequisite : None

Features of contemporary Thai literature, its relationship to Thai society,
narrative techniques and aesthetic values, literary approaches to contemporary Thai
literature, literary criticism relating to agriculture and the environment in contemporary
Thai literature

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

10700108  @1WnsAUIAY 3 (2-2-5)
Fwdaduneu : Tl
ANYIAUNLEYDIDIMNT AUFURUSVDINYBEUBIMNT BNTHAVDINAIN
fuamsssuriesiu mnuidenlesvesemsiuiamsssy fonssuuasanuieveywe n1s
\ndeuiivesemnsnnuvamwanlgiuilan anuduiudidsennavesiuiiinnsmainvane
nauluvnslgoms wathvesiaussnems nufswansenuvesensilvedn
(U338 2 $las URUR 2 dalas Anwadnemuies 5 Faluy/duanm)

10700108 Food and Society 3 (2-2-5)
Prerequisite : None
Studying the definition of food; the relation of human and food; the
roles and influences of local market to culture; the connecting of food, culture, ritual,
and belief; the movement of food from production sector to consumer; the power
relations of multiple actors in the food chain; the dynamics of food culture, including
the effects of food to societ
(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
11400110 Lﬁiﬂgﬁﬁlwmﬁmuﬁzmiﬁwmﬁ%@u 3 (2-2-5)
dsduneu : Tl
AUNLNY AL LN ABMANYUY Llﬁlaul?}LLazﬂizLﬁuﬁﬁﬁmﬂaﬂLLUQﬁﬂ
wswgianeifiss MuisanuduiusseninuunAnasvgianeiissiidmanonisiaund
JeBu Inewiun1sdnwinsdiegnaedine
(Us3ene 2 s UFUR 2 $alas Anwidnenues 5 dalus/dun)
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11400110 Sufficiency Economy and Sustainable Development 3 (2-2-5)
Prerequisite : None
Definition, background, characteristics, conditions and key points of the
concept of sufficiency economy, Including the relationship between the concept of
sufficiency economy affecting sustainable development. With an emphasis on Thai
case studied.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

10800113 walllesdvia 3 (3-0-6)
Fdedunau : Lidl
AMUEAIAY wuIAaLazkwIUURNgIduNIsI unallesndvia taun N3

aa v

A0a157397a (Digital Communication) N135.19uAdYa (Digital Literacy) ma%@/qusﬁa
WuAeRdva (Digital Commerce) MswwndadoRaa (Digital Access) n1slwdeesafiunsem
(Digital Etiquette) nvu8AdNa (Digital Law) @nFn1eadiauarAinusuiinvey (Digital
Right & Responsibilities) AnuUasafanisiaa (Digital Security) wavnnsludeRivasened
avnynamenisla (Digital Health) audawlanansgnuveanaluladfdsiadisin eda
waglufieasimsasuwdamndannludaun

(Us5818 3 FlUT UJUR 0 Talus Anwicmenuied 6 9akus/dUnnm)

10800113 Digital Citizenship 3 (3-0-6)
Prerequisite : None
Importance, concepts, and practices related to digital citizenship: digital
communication, digital literacy, trading / business through digital commerce, digital
access, use of Media digital etiquette, digital law, digital rights & responsibilities, digital
security, and the use of digital media in a healthy way. understanding the impact of
digital technology on society. and use it to create positive social change.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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Y

10800114 ANURAIAN ARG 3 (3-0-6)

FdsAuneu : ladl

AMNAIATY wnAnazLUIUURA st uTnvEANRaIaeAdTa Taun
Winwglunssnusndnuaiifvesmuies (Digital Citizen Identity) Wnwen1sAndias1enil
3915iia (Critical Thinking) inwelunissnwiveyaaiuda (Privacy Management)
vinwglunsdnassinaimuiee (Screen Time Management) sinwlunsuimsdnnisveyad
gﬂmmﬁmsi“nyﬂ'muiaﬂaauiau (Digital Footprints) Winwelunssuiiefunisnduwnasuilan
latues (Cyberbullying Management) Wnwgni1stywmalulades19iasesssu (Digital
Empathy) Ua¥aINIIAATIEY Ysanmsinee asvassnveyauazdemeiniosdendiiavie
weluladiflownUgmuiemmseanundeny

(Us81E 3 Talus URUA 0 alua Anwicmenues 6 Faluy/dUnm)

10800114 Digital Intelligence Quotient 3 (3-0-6)

Prerequisite : None

Importance, concepts and practices regarding digital intelligence skills
such as digital citizen identity, critical thinking, privacy management, screen time
management, digital footprints, cyberbullying management, digital empathy, and
ability to analyze, integrate skills, create information and using media digital tools or
technology to solve problems or find solutions to society

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

2) nguauAaadunyeduazn1s1ddin (ELO 2)
10700214 LnumsiiteTin 3 (3-0-6)

Fvdedunau : Lidl

FTUINTT WazANdIAYYBINITINYAT AUNAINAIENTINWTUTEUY
fneinen Yadesnudanadouinadetadunisndnnisnainems ssuunsinums ninens
NSHARGMURAUNTE WY dnd Uszus: aamainviangveamninens nsanldusslevd nns
Fansuazniseyiny ensinuasidedu waslulinsrodandey nsdeansesdanuimg
NISLNEAT NTHAUINIULUINTEIIVANIAUNITNYAT

(U337 3 $las URUR 0 talas Anwrdemuies 6 Faluy/duanm)
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10700214 Agriculture for Life 3 (3-0-6)

Prerequisite : None

Evolution and importance of agriculture; biodiversity in the ecosystem;
environmental factors affecting agricultural production; agricultural production
systems; resources from microorganism, plants, land animals and aquatic animals:
diversity of resources, utilization, management and conservation for sustainable and
environmental friendly agriculture; commmunication of agricultural knowledge; royal
initiative development and agriculture

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

3) nguATYILATNTERANS (ELO 3)
8319 lneg
10700301 awilneiiensuiiaue 3 (2-2-5)
FwdeRuneu : 1l
Anvinuznsldmuineionsiiausluguuuuing o leegreiiuszansam
wiranfuanunIainardesne o agnsad1eassd
(U338 2 $las URUR 2 dalas Anwadnemuies 5 Faluy/duanm)

10700301 Thai Language for Presentation 3 (2-2-5)
Prerequisite : None
Practice using Thai language skills for various presentations, able to
present them through various media) appropriately and creatively.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

10700302 nsldmwilveiiienisdeans 3 (2-2-5)
wndeRuneu : il
Anvinwznnsils yo 81u 1Weu nsl¥nwilnefientsdeasedsaiisassd
mMsUszgndldnuineludinusedriuiudeasislvsogsdinsugya
(Us38ne 2 $las URUR 2 dalus Anwrdemuies 5 Faluy/duanm)

10700302 Thai Language for Communication 3 (2-2-5)
Prerequisite : None
Practice listening, speaking, reading and writing skills and using Thai
language for creative communication. Apply Thai language in daily life through new
media with critical thinking.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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5183910 ¥1A19UTENA
10700307 inwgnmnSngudmiuanisud 21 3 (2-2-5)
Ataduneu : il
ﬂ’nsné’aﬂqmﬁaﬂ']iﬁ'am'ﬂuﬁuﬁumﬁu NWENI9ING waINTUNITATEY
FinUszdriulumnssei 21 wuddwi lennsal n1sils msyn 3oy uay Madeu aedl
Luamwwumumwmﬂmmmﬂqwmmumim1Luummﬂiumauiuﬂmsiw 21
(Us3ene 2 F9las UFUR 2 $alas Anwdnenues 5 dalus/duni)

10700307 English Skill for 21°" century 3 (2-2-5)
Prerequisite : None
English for communicative purposes on higher level; English skill for 21st
Century in everyday life focusing on vocabulary, grammar, listening, speaking, reading
and writing; based on English for 21°* Century content.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

10700308 AesInguludinusziniu 3 (2-2-5)
Fdedunau : Lidl
mMwdanguiitentsdeansludinusedriu whmdwi lensal Fnvennsils
NSYA NITEULAENTTEY
(Us387e 2 $las URUR 2 dalas Anwrdnemuies 5 Faluy/ddanmi)

10700 308 English for Everyday Life 3 (2-2-5)
Prerequisite : None
English for communicative purposes in everyday life; focusing on
vocabulary, gsrammar, listening, speaking, reading and writng skills.
(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

10700312 AYIBINULTIVING 3 (2-2-5)
Fgfafunien : 10700307 vinwgnrndngudmiuanised 21 vie
10700308 M wdanguludiinuszaniu
WuvinweAwganguauadnd Lieinsal n1sg1u Nsile NsuakaznIs
W TuusunaivInig
(Us3ene 2 Flas UFUR 2 $alas Anwidnenues 5 dalus/dun)
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10700312 English for Academic Purposes 3 (2-2-5)
Prerequisite : 10700307 English Skill for 21°* Century or
10700308 English for Everyday Life
Developing English skills in academic context, focusing on vocabulary,
grammar, reading, listening, speaking and writing skills.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

10700313 AN UTING PR TLAZWINNTTY 3 (2-2-5)
F10sAUNBY : 10700307 ViN¥eA1W8INGUEIMTUANITIUN 21 %30
10700308 Awdanguludiinuszaniu

o v I3 v

AENTLaNIEe1U TAssas1aneliennsal TuuSunvesineneians way

[ v 6

winnssy Ingldinweduiusaunisile wa erusazidou Usenaudunisidimalulad
a

A a P
winzaLieduaTIN1sSeusluAnITIUN 21
(U358 2 FlU UJUR 2 Falus Anwicmesuied 5 9alus/dUnnm)

10700313 English for Science and Innovation 3 (2-2-5)
Prerequisite : 10700307 English Skill for 21° Century or
10700308 English for Everyday Life
Specific vocabulary and grammatical structures in the context of science
and innovation, using intrigated skills, and 21st century skills

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

10700316  Awdngudinetmansiazmalulag@denluiiaszaniu - 3 (2-2-5)
Fpfafunien : 10700307 vinwenrndngudmiuanised 21 vie
10700308 Mw1danguludiinuszaniu
mdnkazlasasmishieinsalnwsinguluuiunmemuineimansiay
weluladiileduwndon sjatunsiinduinuzaiwdnguiaznaismafounwsanguiite
TWaoansfomiiniuinermansuaznalulas
(Us38ne 2 $las URUR 2 dalus Anwrdemuies 5 Faluy/duanm)

10700316 English for Green Science and Technology in Daily Life 3 (2-2-5)
Prerequisite : 10700307 English Skill for 21°' Century or
10700308 English for Everyday Life
English vocabulary and structures in the fields of science and
technology for environment, focusing on practice of overall English language skills and
English learning strategies for communicating in science and technology areas

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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10700320 mMwanguiion1sfinwideuaznisUsznaue1n 3 (2-2-5)
Fgaduten : 10700307 inwenmundngudmiuanisudl 21 w3e
10700308 nw189nguludinuszainiu
Fdd duan uasiinuentwdanguiisndudenisfnwiseuaznisusznay
DTN
(U338 2 $las URUR 2 dalas Anwrdemuies 5 Faluy/duanm)

10700320 English for Further Studies and Future Careers 3 (2-2-5)
Prerequisite : 10700307 English Skill for 21°* Century or
10700308 English for Everyday Life
Vocabulary, expressions, and skills essential for further studies and
future careers.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

4) nguMsAnAIUIN Nstdvanauazinalulag (ELO 4)
10400407  VinwrAdvialuAnITIun 21 3 (3-0-6)
Fwdaduneu : Tl
wilanwesunisiSeuiatan vinveAdiadvsuinToadloliulsednsamn
dinauluivhaou ledeadifewazinselenvivatvdmsugsiveaulal wmaluladadel
| | ¢ a = a ¢ = Y
W Tasu Yugud Anuasuaiiow wavlyaUseivg (A) Tuanissed 21 anudasnsdenidle
weskarnistasiudoya n1siuiwiuRdamdaulunisdeasiulodoaiiny

(Us81E 3 Talus UJUR 0 Halua Anwimenuies 6 Faluy/dUnm)

10400407 Digital Skills in 21°" Century 3 (3-0-6)
Prerequisite : None
Latest online learning platforms. Digital skills for office productivity tools
in workplace. Social media and modern tools for online business. Modern technologies
including drones, robots, virtual reality, and Artificial Intelligence (Al) in the 21" century.
Cybersecurity and data protection. Socialized digital literacy in social media
communication.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10400408  @wnsuazmAlulal 3 (3-0-6)
FwdeRuneu : 1l
29AUTENBUVBIDIMITUALAMUAINILNTUINITVOILAAZRIAUTENOY N3

WaguuUawenms waluladdneng nisiiunazuuszlenmns malulannsussgemns

wialulagddunisdaiunazn1nsz9188uA191915 walulad n1sdanisvenndaly

QRANNIINOINNT

(Us3ene 3 Falas UFUR 0 $alas Anwidnenues 6 Falus/duni)

10400408 Food and Technology 3 (3-0-6)
Prerequisite : None
Food compositions and their nutrition, Food changes, Technology for
food preservation and processing, Food packaging technology, Technology for food
product storation and distribution, Technology for waste management in food industry
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

10300410  avwaamiAWIngmansdmiulanadeln 3 (3-0-6)
FwdeRuneu : 1l
NsIsalaTaumATUsIIANIInUIne Imansuazsinalulag 35n15M1e
Wemansuazadineans Anunmuazdedninvesinemansuazmalulad nslivnua
msaRfiiieedusuazuUsnadeya uarmsuszndlivinvenisliivnaaidalinszinig
emansuazedinmansiulssiiumanisaldfglulandagiu
(U337 3 $las URUR 0 talas Anwadnemuies 6 Faluy/duanm)

10300410 Scientific Literacy for the Modern World 3 (3-0-6)
Prerequisite : None
Critique quantitative scientific and technological information, Scientific
and Mathematical methods, Potential and limitations of science and technology,
Statistical reasoning to describe and interpret data presented in daily life, and Applying
critical mathematical and scientific reasoning skills through the issues drawn from the
real world and current events.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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10300413 IngmaniseudiluAnissed 21 3 (2-2-5)

Fvdedunau : Ll

WanvinueAnIsTwil 21 Wy MIkassauAnaisasIAuazLinnssy n3An
ogaiiansaanu nMsdeans wagmsvhausiuAuau Wudu uazussyndldvinueanissud
21 luFinUszaiu ifsafuinermandvesnediues e uagvesseuda Ingrmans
wilfauminazmelulafifiogunim ndsnulaznsinuas meluladlannssy wansasiniuay
L3N

(Us3ene 2 F9las UFUR 2 $alas Anwidnenues 5 dalus/duni)

10300413 Science in Daily Life for 21°* Century Skill 3 (2-2-5)

Prerequisite : None

Development of 21°" Century skills, for instance creativity, critical
thinking, communication and collaboration. Applying the 21 Century skills in daily life,
for example, polymer and textile products in daily life, chemical products and health
technology, energy and agricultural products, metallurgy technology, and ceramic-glass
products.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

5) ngunsilugusenaunis (ELO 5)
10500501  AsugAansiiedInUseiniunasn1susenaunis 3 (3-0-6)
dedunau : Ll

(Y s

ANSANYINEINUANUNLIY ANUEIALVDWATETAARSINDTINUTLI1 I ULAY

v <9
v a v a

nsUszneumsitigitestuiasugialuiinysed1iu ITaunsmaasegia aneEule

Gufle Jadunisudn unummaasssiavesniadsiifinansenuiedinysediiu wsughad

Aeatesiunisiuniseds wagnmsnununnIsiuiienisusznounis WleliiinisAnsde

nsdlasazaninsaufuilidifunmaasuilamesnneasugialudinusesriulfuae

anunsoimwlddunwfalunisussneugsnesuiilugnmsidudivesianisluewen e
(U337 3 $las URUR 0 talas Anwrdnemuies 6 Faluy/duanm)
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10500501 Economics in Daily Life and Operations 3 (3-0-6)

Prerequisite : None

This course aims to study the meaning and important of Daily Life and
Operation Economics. Economy Evolution, Inflation, Deflation, Production Factors,
Government roles in daily life economy, financial economics and financial planning for
operation are also included. This course will help to understand and adapt the daily
life behaviors follow to the economy changes as well as able to apply knowledge for
operating their own businesses in the future.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

10200504  nsduguseneunis 3 (2-2-5)
FwndeRuneu : 1l
An®1ANNIBLAZRUIAAYEINIST U UTENaUNTT AMENBIELAZLSS
Tuanalalunisidugusznounis msdmdengsiai iminzanduUsznaunisuaznisg
fadhming mudsinvn e sdeuunugsia
(Ussene 2 s URTR 2 dhlas Anwademuies 5 daluy/dua)

10200504 Entrepreneurship 3 (2-2-5)
Prerequisite : None
Study the meaning, concept and mindset of entrepreneurship, including
entrepreneurial characteristics and inspiration. Screening the right business for the
entrepreneur and goals setting, including studying of the overview of writing a business
plan.
(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

10200505 NNIRAIAUUELSTINU 3 (3-0-6)

JdsAuneu ; lud

Anwindnn1sil ugrunisinseatalasldaundninu aaudamitves
MsmaaRasia ndnnsuazsnegndunisynanalaeiniosiionisinanalaeiien (Content
Marketing), 3ules, dedsnuoaulay, nsynaiasediud, nsvnismainaindszaunisal
vaauTlnauarUaya1Usedug (Experience Marketing & Al), LanALATURNIZYRINENST U
(Super App), Viulesdenatsnisinceda-11e, HilEnSnanieauAnuay Ussduius
poulau

(U337 3 $las URUR 0 talas Anwrdemuies 6 Faluy/duanm)
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10200505 Marketing on Smartphone 3 (3-0-6)
Prerequisite : None
Learn the basics of marketing using smartphones. The advancement and
trend of digital. Marketing principles and examples of marketing by content marketing,
website, social media, e-mail marketing, consumer experience marketing and artificial
intelligence (Experience Marketing & Al), super application, web site, E-marketplace,
influencer and Online PR.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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A 021 dspurmansiudinuszdiu 3 (3-0-6) ynLaN
A 022 9158535ulan 3 (3-0-6) gNLEN
v 104 mwéuas%umﬁam 3 (3-0-6) YNLaN
An 302 dnunazTausssulve 3 (3-0-6) yALEN
Ny 321 eswgianalfissuaznsianniidedu | 3 (2-2-5) yNLan
Ar 101 LAsugrandiietinysedfunaznis | 3 (3-0-6) ynLaN
Usgnauns
10700105 uywd &pu waluladuaz 3 (3-0-6) il
Awndon
10700107 2530unysulnesiuaionu 3 (2-2-5) isilvl
MInunTuarandon
10700108 9 wsiudsnu 3 (2-2-5) syl
11400110 iAsugianaLfissiagmatamuni 3 (2-2-5) il
fsbu
10800113 walilaaddvia 3 (3-0-6) il
10800114 AINAAIANNSAATE 3 (3-0-6) syl
1.2 nguivuyedaans 6 wiaein | 1.2 nquaauataandunyuduaznislé®in | 3 wiiefin wWasuwas
(ELO 2)
AN 011 aywdiuanuaumedaly 3 (3-0-6) gnLan
An 012 Isinenfiunginssuanud 3 (3-0-6) gnLan
Av 013 guamiilentsmsedin 3 (2-2-5) gnian
An 180 AavziuauAnassassa 3 (1-4-4) ynLan
An 304 FnansuazAaduielgavu 3 (3-0-6) BnLaN
A 305 UsyiRAansuaznsimuIves 3 (3-0-6) gALAN
auun
10100214 inuasiiiedin 3 (3-0-6) isilvl
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Tassafrmdngnasiau Tassasrmdngnsiiveusuusaudle NUYA
nangasmerransingia avn3viad nangasmerransingia avi3viad
(néingmsuFuuse w.a. 2560) (nangasuFuuse w.A. 2565)
1.3 ngudvinm 12 wiwhn | 1.3 ngun1wuazn1sdeans (ELO 3) 12 waeiin wWasuuas
v 031 nsldnwlneg 3 (1-4-4) gnian
i 141 mwﬁdﬂqwﬁugwu 1 3 (2-2-5) gnian
Fn 142 mwﬁdﬂqwﬁugwu 2 3 (2-2-5) gnian
AN 241 NIBINGUIINGIMERTUAE 3 (2-2-5) UNLAN
wialwlag 1
10700301 mwilneiiensihiaue 3 (2-2-5) il
10700302 msldnwlneiitensdeans 3 (2-2-5) il
10700307 vinwgnwidangudmivmmsseil | 3 (2-2-5) adlond
21
10700308 nwdanguluiinusedniu 3 (2-2-5) gl
10700312 AMW18INguBIvINIG 3 (2-2-5) gl
10700313 AN INGUTIITINEIAERTUAL 3 (2-2-5) gl
uinnIsu
10700316 ANNSINGUITINEIPERTUAL 3 (2-2-5) gl
waluladddeludinuszdniu
10700320 MwdanquiiiensAnuidouaznis| 3 (2-2-5) gl
Usznaueniin
1.4 nguivInerdansuasatinAEns 6 widefin | 1.4 ngun1sAnAuin msldmanauas 6 Miefin wWasuwas
walulad (ELO 4)
W 101 Inumsiitedin 3 (3-0-6) YNLAN
W 101 Inermandiiiodin 3 (2-2-5) gnian
I 102 MsiwuIneImansuazinalulag 3 (2-2-5) gNLAN
A 014 MsAuduasimeiionsfing 3 (2-2-5) ynLaN
28 101 dmnssudosuluiinUsysiiu 3 (3-0-6) gNLAN
29 102 IwnassiAeIiuesIATe) 3 (3-0-6) gnidn
W3 100 WA udmsUTInUsE Il 3 (3-0-6) ynLaN
10400407 vinwgAdvialuamssuiiol 3 (3-0-6) il
10400408 ownsuazwalulad 3 (3-0-6) il
10300410 AMaAIAIIWINENMmaRsd MY | 3 (3-0-6) sl
Tanadielu
10300413 Inermanisouilummssuil 21 3 (2-2-5) il
1.5 ngun1ssludusznaums (ELO 5) 3 wiehia sl
10500501 iAsugmaniiileTinyszdiTunas 3 (3-0-6) adlond
N13UTENIUNNT
10200504 nsiduduszneunis 3 (2-2-5) wiailvgd
10200505 MsnaAuuau i 3 (3-0-6) il
2. AUNIVUANIE 111 2. VUNIVUANIE 84 anag
wiqenn wqenn
2.1 ngudvuny 31 2.1 nguAYNY 24 anas
wiqenn wqenn
AN 242 NTSINGUTINEERTUAE 3 (2-2-5) gALEN

walulad 2
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Tassafrmdngnasiau Tassasrmdngnsiiveusuusaudle NUYA
nangasmerransingia avn3viad nangasmerransingia avi3viad
(néingmsuFuuse w.a. 2560) (nangasuFuuse w.A. 2565)
10700309 aunNuINT8INgY 3 (2-2-5) ol
Arl 131 upapdadwiuinermans 1 3(3-0-6) | 10305131 upaadadmiuingmans 1 3 (3-0-6) Y
Ar 132 uaadadmiuingrmans 2 3(3-0-6) | 10305132 upaRdadwiuinemans 2 3 (3-0-6) A
Af 233 Lma@a"aﬁijzuqq 1 3 (3-0-6) gnLan
7 101 win@ivinen 3(3-0-6) | 10302101 win@iinen 3 (3-0-6) PYRL
%3 102 UFURNMaNTYInen 1(0-3-1) | 10302102 Y§URn1svandvinen 1(0-3-1) A
wa 109 fiandidoadu 3(3-06) | 10309109 #andidassiu 3 (3-06) AadL
wa 110 UtRnsitanddesiu 1(0-31) | 10309110 Ufohmsiandidosu 1(0-3-1) AOAL
AN 101 vdnwadl 1 3 (3-0-6) gnian
Ay 102 UdRn1siadl 1(0-3-1) ynLan
AN 103 nanwall 2 3 (3-0-6) gnian
AL 104 UURn1siAdl 2 1(0-3-1) UNLAN
10303105 infifiugu 3 (3-0-6) vl
10303106 UftAmaiaiiitugiu 1(0-3-1) ol
an 301 nanadia 3 (3-0-6) 10304301 wanadia 3 (3-0-6) AUAL
2.2 nguAventeAu 59 2.2 nguvenUefy 48 anag
nenn wqenn
A 200 MITANITENSIATEUATIELAY 2(2-0-4) | 10303200 NM3IANTANSIANBUATIBUAY 2(2-0-4) | WasumeSuesein
iy gy
A 211 1aidAs1en 1 3(3-0-6) | 10303211 ipiAATE9i 1 3(3-0-6) | WasumeSuesein
wae anEnIMTIAY
nigu
A 212 UJURNsieEilAseel 1 1(0-3-1) | 10303212 UjURn1sindidas1en 1 1(0-31) | wWasufesuesein
uar snianINTIAY
nau
A 213 LARIATIEN 2 3(3-0-6) | 10303213 1ATAAIEN 2 2(2-0-4) | snidnInUsAuneuay
anduIUMen
AN 214 UJURn1siniidiasen 2 1(0-3-1) | 10303214 UJURn1swninsient 2 1(0-3-1) anidnInUeduneu
AY 251 1AiBuvEe 1 3(3-0-6) | 10303251 \Afidunsd 1 3 (3-0-6) gnianInUedunou
A 252 UURn1sindidunsd 1 1(0-3-1) | 10303252 UfURn151ARBUN3E 1 1(0-3-1) | Wasumesuesein
uar snianINTIAY
nau
AY 253 LATiBuvSE 2 3(3-0-6) | 10303253 iANBUNTY 2 2(2-0-4) | sndnindsAunauuay
ANIUIUVLILAN
A 254 U URnsindaumsy 2 1(0-3-1) | 10303254 UfURnsweiBun3e 2 1(0-31) | WasudeSuienein
wae anEnINMTIAY
nau
A 261 \IgaEnd 1 3(3-0-6) | 10303261 wfsENE 1 3 (3-0-6) gnianInUedunou
AN 262 UGUAMSaTEnd 1 1(0-3-1) 10303262 UJUANMsAii3aiand 1 1(0-3-1) ynidnInUsFunau
Ax 300 nMsldaninsiuminigatienanuel 3(3-0-6) | 10303300 nsldaninsiumiiigal 2(2-0-9) | snidnindeAunounay
ansiall nanwalasadl angIUMNETN
AU 311 eifdiesgiidaedesilo 3(3-0-6) | 10303311 Lnifienzildaeioslo 3 (3-0-6) gnianInUedunou
A 312 UfTRmsaifemeiduaiesdie 1(0-31) | 10303312 Uftanmsaifieneidaeiodle | 1(0-3-1) anidnInUeduneu
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Tassafrmdngnasiau

nangasmerransingia avn3viad

(néingmsuFuuse w.a. 2560)

lassafmdngasiveusuusaudly
nangasmerransingia avi3viad
(nangasuFuuse w.A. 2565)

UNBLIAR

AU 323 el 1 3 (3-0-6) 10303323 Tal 3 (3-0-6) WasumeSuesein
wag snaNIYIvIAY
nou
A 324 UHURNsTIAN 1 1(0-3-1) | 10303324 UjuAnsadl 1(0-3-1) WabueSuiesein
wazandnIgndaAunay
AU 325 Fuall 2 3 (3-0-6) gnLaN
AL 326 UHUANMSTHAL 2 1(0-3-1) yNLAN
AU 331 adeliuvad 1 3(3-0-6) | 10303331 adlefunid 1 3 (3-0-6) pndnImiAunaU
Ax 332 UUAnsiadlefiuvid 1 1(0-3-1) | 10303332 UjdAmsialofiuvid 1 1(0-3-1) gnianInUedunou
AU 333 Lallefluvid 2 3 (3-0-6) 10303333 Ladeliunid 2 2 (2-0-4) WasumeSuesein
gndnImTIAUNaULAY
anuefin
A 334 UfUAmsialietiun3d 2 1(0-3-1) | 10303334 UjuAnisinletiunid 2 1(0-3-1) gnianInNveduneu
Au 361 LATLTGRENG 2 3(3-0-6) | 10303361 LATLTWENE 2 3 (3-0-6) WasufeSunesein
wazan@mgntifunau
A 362 URUAMsATigailEdnd 2 1(0-3-1) | 10303362 UuAnsiniligeiladnd 2 1(0-3-1) gnianInUedunou
AU 363 LATLTIHENS 3 3 (3-0-6) gnLan
Ay 491 duuun 1(0-2-1) 10303491 duyun 1(0-2-1) ALLAL
AU 496 NISAUAIDETELTINYNTINUS 6 (0-18-0) ynian
10303497 aniafnw w3 6 (UHURl willaulusunsuund
faunin 16
Ut
10303498 M1siguidase 3o 6 (Ufjuall wmiloulsunsuund
faunin 16
&Unneh)
10303499 nsfinw vise Hneu w3e 6 (UHURl willaulusunsuund
Hnausuaauszine founin 16
Ut
2.3 ngu3veniden 21 2.3 ngudveniden 12 anaq
AN wUwnN
10303400 Y URn1si@auinnssy 1(0-1-1) iadlval
Au 411 inflieeiduniosilatugs 3 (3-0-6) gnLin
Ay 412 aldandeu 3 (3-0-6) wglusunsuunf
AL 413 Wwugesmaedl 3 (2-3-5) wwzlusunsuunf
A 421 FueflvesensivhAsnnden 3 (3-0-6) gnLan
AU 426 TuATNYAT 3 (3-0-6) wwzlusunsuunf
Ax 427 Fuaiimanalulagduazgaannssy 3 (3-0-6) wnzlusunsuung
NBAS
AU 432 adllpeesalutu 3 (3-0-6) wglusunsuunf
A 433 ndlgunluena 3 (3-0-6) gnLan
Py 434 Tesasnauaen1sussendly 3 (3-0-6) gnLAN
asUsenevedursd
A 441 Avenansneduedileiu 3 (3-0-6) lanzlusnsuunf
A 442 URURNsInemansnwediues 1(0-3-1) gnLAN
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nangasmerransingia avn3viad nangasmerransingia avi3viad
(néingmsuFuuse w.a. 2560) (nangasuFuuse w.A. 2565)

A 443 ndivazwirlulaBivodlsniden 3 (3-0-6) wwzlusunsuung

AY 444 \pilonavingsy 3 (3-0-6) anidn

A 450 aTeiiaunLATBun3E 2 (2-0-4) ynLaN

AU 451 WllBuvisddansisi 3 (3-0-6) wwzlusunsuuni

PN 452 LPIIBUYRE DI IOTINYIR 3 (3-0-6) glsunsuung

AL 460 WadativAwniualideiadnd 3 (3-0-6) HNLAN

A 463 Taedesuaziailsed 3 (3-0-6) glsunsuung

A 464 MINAdUANURNIIMEA MUY TaR 3 (3-0-6) wnzlusunsuung

Au 511 iafliAT1evidugs 3 (2-3-6)

A 521 Fuafidugs 1 3 (3-0-6)

A 522 UJURN15I8NMamaduall 1(0-3-1)

Au 531 iafloflun3diugs 3 (3-0-6)

AL 541 UASensdaas1inediles 3 (3-0-6) . .

A 542 UJURnsInemaninediues 1(0-3-1) e

AN 551 nalnnisiinUfisenvesansdunsd 3 (3-0-6) o

A 561 ifiBsilAnddugs 3 (3-0-6)

AY 565 Inemansulukasinalulagunly 3 (3-0-6)

mandl

AN 591 m3sfnw vy 3 (1-6-4)

10303471 M3INITINagVsuaznMsuImsg | 2 (1-3-3) gl
IPN150IANTNNASY
10303472 nguanedAydmiugussneunts | 2(1-3-3) diadlvad
10303473 NM3AIUANANATN 3 (1-6-5) il
10303474 srUUNTIANTAWUINGDN 3 (1-6-5) diadlval
10303481 M3dnmsgsiadosdu 2(1-3-3) iailond
10303482 &spwifusznounis 2(1-3-3) iailwgi
10303483 nsasegsnawasnisiu 3 (1-6-5) il
HUsznauns

10303484 AUARES9ETIALATLINNTTY 3 (1-6-5) dadlval
10303485 {Us¥NBUNIINIINAENT 3 (1-6-5) iailvgi
10303492 n15AN31U 3 (0-9-0) diadlvad

3. KUY UFINES 6 wiaein | 3. nuIRIYUEANES 6 Wiein AR
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LANEITLUY 4

asvdAyvansuTuldlundngns
NANgATINEIAEATUMNIN F1U13v Al
(nangnsuTuUse w.a. 2565)
W Ine1deudly

1. nangnsinemansdudin a1viviad 1angnsufulse wa. 2565) Uiuuiean
ANgRTINeAmansUaidin a1n3ved (ManansuIudse we. 2560)
2. anmuninendeudld IElvanudiureunisusuuseudle lunsussuadedl /25, fud
e WIBY ... WAL 256...
3. ndngnsuuusaudled Suldfudndnuilidd@nududaianisfinud 1 In1sdnen
2565 Uusiuly
4. wignalun1susugaunle
Lﬁ'aﬂi‘"uﬂqdLﬁuammawa”ﬂqmﬂw”w”uaﬁa wazidulumiudsenimaes
NIENTUANYIEANT (309 NTOUIRTTIUAANATEUgALANWILAINE M. 2552 uazUsznia
YOIARILNTIINTNTEANANY IAafULLIMNINSURTRnLNTeUNASE AN Afusly
an UugauAnwadun1siau/USuUTas18as0nreanangnsnIuNTauLIATIIUAMA
szAugauAnwuiend lnglillseasidunveamidngns S18azdenveesedv LasTuasen
yesUszaumsninmaaulidaeu aseunquiiidonis 4 muluy uee.2 Admualy
TWsunanauaslusunsusinuzuinnssudandyd Tlassaiedinunhsiniianas
Taenndofuulouneuesiguazsynmanssnsinwisnig Beanasgiunandissduiaan
M3 @191INeIAIanTazAMAAIAAT W.A. 2554 LazuleuIeURNEIUNIIUANENTIUATT
gaufnw (ane.) LilesesiunsyvtyaRduaiiindninemansuazinalulad wa. 2551
savaiainvenaad lnsanmeitieniden wasiontedu wdufuseivinyszaunisel
FnTnuazionidoniifiomiliuadiy WunsiFeumsaouiiinisysannisinueanuinig
wilfunsufoRanuaie e luldlunsussnevindnlueuien
5. ansglunsunludsulss
5.1 U3ulgedievidngns
GNIH
5.2 U%’Uﬂjﬂ%ﬂ%iyjﬁp
NI
5.3 Tumsu$ulsmdngnanistl fassudnvesnmauiuus deilfio
1) snidnTusunsuiami idlusunsainuguinnssudondd
2) sniansglvveAuneu
3) snkEnUTIEIv Tusdaeuan
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'
a

4) Winluduresedn Tuwmagyruin

o

)
5) Uuuseialusussens UFUR wasfnunfonuied
6) UfuusadesuneTein uay/vie WaBuTHEIN uaz/de WasuTemein
7) Wasuwasnednlumneinanysily

Tneiisneazidun A9l

1) gnANTUSHATUAIINLN LN TUSHASUNNBLUINNTTULTINRIYE
AessaviBunlusnuUSUUTIRmuIvangns wt 126 Tuaunangns

2) snianseIv0eAUnaU
Tundngasusuuse 2565 Mnmelvilunangnshiisedvidefunieu

3) gALANUI9SI183YT TULAaZNUIA
gNENII8AV IUIUSHASUUNR 310U 16 518397 A9l

De

SRIANT SEAY - FaseIv I1UURUAN
1 AFl 233 LAaRdATEa 1 3 (3-0-6)
2 AN 101 waniAdl 1 3 (3-0-6)
3 Ay 102 YfURnIsAdl 1 1(0-3-1)
4 AN 103 nanLAil 2 3 (3-0-6)
5 AL 104 UfURNsLALl 2 1(0-3-1)

6 AL 325 FuALl 2 3 (3-0-6)
araudl SeAY - Fasredun I1UURUAN
7 AL 326 UHURNST1AL 2 1(0-3-1)

8 AL 363 LATIDINENE 3 3 (3-0-6)

9 A 411 wileneiidaaiasdiodugs 3 (3-0-6)
10 Ay 421 Fupdvesansivludanndon 3 (3-0-6)

11 | w433 iafdgusiluianans 3 (3-0-6)
12 | Ay 434 lassasnanaznisussandls 3 (3-0-6)

a1sUsEnaufiunse
13 | e 442 UfTRMSImenmansnediesidou 1(0-3-1)
14 | Ay 444 LTQAAIMNTTY 3 (3-0-6)
15 AL 450 WdeRilAwuALdunsed 2 (2-0-4)
16 AL 460 TNAYIUATILTITENE 2 (2-0-4)




UAo. 2

4) wwulusiunesiedvn Tuwsaznuan
4.1) Wiy I TulUseNSUUNRA 319U 9 518397 Aell
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b

SHEAY1-B5183U7

YT IUIUNUY NUBLA
n
1 10303105 Lailitugnu 3(3-0-6) | v 38 ludundngns
2 10303106 UftRnsiafiugiu 1(0-3-1) | vth 38 luidumdnans
3 10303414 lasunlnnsiluarnisussendly 3(3-0-6) | wih 52 lwduvidngns
4 10303428 WindlaFuniliteadrsuinngs 3(1-6-5) | wih 54 Twduvdngns
5 10303435 Msiigauienanualveianeliunid | 3(2-3-5) | v 54 luduvdngns
6 10303436 Faneiuvsduaznsuszandls 3(3-0-6) | v 55 lwdundngns
7 10303453 1p3IBUNIIAE? 3(3-0-6) | v 57 lwdumangns
8 10303465 1AdlAIDUAY 3(3-0-6) | v 58 ludumangns
9 10303492 N3N 3(0-9-00 | v 59 ludumdngns
4.2) winswivnilulusunswinuzuianssudanded 1w 13 meivn dell
fduil SWEAY-T93518397 UUNUILAR NUBLNR
1 10303105 Lailitugu 3(3-0-6) | wih 38 luiaunangns
2 10303106 UfjtiRn1siadiugu 1(0-3-1) | v 38 luduvidngns
3 10303400 UUANISBaInNTIY 1(0-3-1) | v 59 luduvidngns
4 10303471 N133ANSBINALNTLALNIT 2(1-3-3) | wih 60 ludamiangns
U3IIANIT09ANTNIATH
5 10303472 ngysnegdidgdmiugusenaunis 2(1-3-3) | v 60 luiaunangns
6 10303473 N13AITUANAMAIN 3(1-6-5) | vth 61 ludundnans
7 10303474 syUUMIIansasndon 3(1-6-5) | vth 61 luidundngns
8 10303481 N13dnmsgsiaLdoiu 2(1-3-3) | wih 61 luidunangns
9 10303482 §anugUsenaunis 2(1-3-3) | wih 62 ludumdngns
10 | 10303483 n1sasgsnauaznsidu 3(1-6-5) | vth 62 ludumanans
AUsENOUNTS
11 | 10303484 ANUARATINATIALATUIANTTY 3(1-6-5) | vih 63 luidundnans
12 | 10303485 fUsznaun1snieingmans 3(1-6-5) | wih 63 luidunangns
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5) YSuugetalususseneg UHUR uazfnendlgnuias 8 5131 feil
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o

aaui SavI-To1e3 Frwaudalug | srwautalus (i)
(GED)

1 10303213 LATILATIZI 2 3 (3-0-6) 2 (2-0-4)
2 10303253 1addunse 2 3 (3-0-6) 2 (2-0-4)

10303300 n1sldaninsiuvisitaadiendnual 3 (3-0-6) 2 (2-0-4)

a3LAil

4 10303333 wadlatiunse 2 3 (3-0-6) 2 (2-0-4)
5 | 10303412 wildanday 3 (3-0-6) 3 (2-3-5)
6 10303441 Inenenaninedwodidedu 3 (3-0-6) 3 (2-3-5)
7 10303452 LADUNIIVDIENTEITUIR 3 (3-0-6) 3 (2-3-5)
8 10303464 NSNAFRUALUANINEANUBDIIFR) 3 (3-0-6) 3 (2-3-5)

6) USUU39AN03U185187%1 Laz/v3e WaBUSIEIYN wag/v3e Wasulesedyn laedl
S8aYn fall

6.1) USuu3eA1a5UIeTI83Y 31U 11 5187391 A8l

¥
=

18390

AU (LAN)

Arasules1evn (Inyd)

1

10303200 M33ANsansiAildunTeLag ngiliy

2 (2-0-4) Bu78As

10303200 Hazardous Chemicals and Toxic Substances Management

a U ) 1 a
Jrdaruneu : Ludl

LAY

mmitﬁmﬁumimﬁé’umw Wiy
N1IAIVANLALNITINNITANTLATTUATIE N3
Jostunaiy naluladfiarusaniuay
413N ¥IINQAaINNTIN TIeunlanaraAIy
Uaoaseluaaiuiivhau nsldimeluladiiie
viauayeInansiiy aasgILaNaA i
STUUNITTANITA sund o (1ISO) was
NSUANY

vl

mnufiReafuansiaiidunse wumalu
N1IAIVANLALNITIANITASATTUATIEY N3
Jostuuaiy inaluladfiawwnsaniuny
413 91N AAIMNTIY TraudelazaIy
Uaoafeluaniuiivihau nsléneluladiile
MANUATeIna1TiY WInsgulun1IIanTs
TUnTIY UagnsaAny

Knowledge of hazardous chemical and
toxic substances, strategies for hazardous

chemical control and management, pollution

Knowledge of hazardous chemical and
toxic substances, strategies for hazardous

chemical control and management, pollution
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18390

AU (LAN)

Aasules1evn (Ind)

prevention, applicable technologies

control industrial toxic substances, workplace
occupational health and safety (OHS), use of
technologies for cleaning up toxic substances,
environmental management system and

international standards ( I1SO) , and case

studies.

to | prevention,

applicable technologies to
control industrial toxic substances, workplace
occupational health and safety (OHS), use of
technologies for cleaning up toxic substances,
hazardous materials management and case

studies.

183910

AU (LAN)

AesuresieIvn (ln)

2

10303211 LATALATIEN 1
10303211 Analytical Chemistry 1
JyrdeAunau: bl

3 (3-0-6) RuU28AH

GH

n13Uszutanad oy alagAINY
AAALAR BUNIATTILATIZE N153LATIEN
Bathadn M5IAsEmBaUsnns s
wadafiugiulunisiieseiideuiunn
NANAISHENFITIABNITENA N1SEAAAIE
fvazane nsafnvesude-raunaiiay
nsuenansaemadalasuilnns il du
ﬁugm

Data processing and errors in
chemical analyses. Gravimetry and

volumetry; including fundamental

techniques for quantitative chemical
analyses. Principle of chemical
extraction, solvent extraction, solid-
and basic

liquid extraction

chromatographic techniques.

T

miﬂizmama%agauazmwmmmmﬁlau
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Data processing and errors in chemical

analyses,  gravimetry and  volumetry;

including  fundamental techniques for

quantitative chemical analyses. Principle of

chemical extraction, solvent extraction,

solid-liquid extraction and basic

chromatographic techniques.
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Practical laboratories for
quantitative analysis; gravimetric and
volumetric analyses, acid-base titration,
precipitation titration, complexometric
titration and redox titration. Separation
procedures for solvent extraction and
some fundamental
paper
thin layer chromatography and column

chromatographic

techniques; chromatography,

chromatography.
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Practical laboratories for quantitative
analysis;  gravimetric and  volumetric
analyses, acid- base titration, precipitation
titration, complexometric titration and redox
titration.  Separation procedures for solvent

extraction and some fundamental chromatographic

techniques; paper chromatography, thin
layer  chromatography  and  column
chromatography.




UAo. 2

151

183919

A5 UIY51872%1 (LAN)

AesuresieIvn (nd)

4

10303252 UfuRn1siaiiaun3e

10303252 Organic Chemistry Laroratory 1

JrTsAunau: budl

1 (0-3-1) Buehn

LA
A15ANBIAUUANIINI18ATNY B
4158UNSTE NINYALADA IANADULUAT
nswenasiiusgnanlglasunnanisi
ANSANH NISHNNAN N1SSLAR WAZANS
) = = a
NAU NSANWT d@masiawll Nnakn wag NS
sEYLoNanYalvedaIsUsEnaudun3gan
UAT8INITUNUN 115U NITLA Y
$ANTU 9NTLATU VDIAISDUNSE WD
ALAU LPAAU LoALAY waaAaLalan
L3 = & 6 a
WOANDTDA LOARNLIM ALY NTAAISUBNT
dnuay ayius

Laboratory studies of physical
properties and organic chemistry
techniques; crystallization, melting

point and boiling point determinations,
by
chromatography, extraction, crystallization,

Sample purification techniques

sublimation and distillation. Studies in

stereochemistry,  mechanism  and
identification from  substitution, elimination,
addition,
reactions of alkane, alkene, alkyne,
alkyl  halide, aldehyde,

ketone, carboxylic acid and their

reduction and oxidation

alcohol,

derivative.
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Studies of organic chemistry laboratory
techniques including melting point and
boiling point determinations, extraction,

crystallization,  sublimation, distillations,
purification by chromatography techniques
and identifications of organic compounds.
Studies on stereochemistry and mechanism
of organic reactions such as substitution,
addition, oxidation and reduction reactions
of alkane, alkene, alkyne, alkyl halide,

alcohol, aldehyde and ketone.
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Laboratory studies in experimental Laboratory studies in experimental
techniques of modern organic chemistry | techniques of organic chemistry, organic
and syntheses, stereochemistry, reactions, synthesis, stereochemistry,
mechanism separation and identification | reaction mechanism of carbonyl
of carbonyl compounds, aldehyde, compounds, aldehyde, ketone, amine,
ketone, amine, aromatic, carboxylic acid | aromatic, carboxylic acid and their
and their derivative, carbohydrates, derivative, separation and identification of

amino acids and lipids. organic compounds.
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Chemical composition of  living
organism, buffer, chemical structure and
biological function of biomolecules,
carbohydrate, amino acids and proteins,
enzyme activity, coenzyme and vitamins,

principle of metabolism.
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Chemical  composition  of  living
organism, buffer, chemical structure and
biological  function of biomolecules,
carbohydrate, amino acids and proteins,
enzyme activity, coenzyme and vitamins,
principle of metabolism, biomolecule
metabolism and metabolic  control,

biochemistry technology.
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Basic techniques in biochemistry
laboratory, mathematics for biochemistry,
preparation of buffer, spectrometry for
quantitative and qualitative analysis of
important biomolecules; carbohydrate,
amino acids, proteins, lipids, nucleic

acid.

Tnaai
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Basic techniques in biochemistry
laboratory, mathematics for biochemistry,
preparation of buffer, spectrometry for
quantitative and qualitative analysis of
important  biomolecules; carbohydrate,
amino acids, proteins, lipids, nucleic acid
studies of the enzyme, enzyme kinetics and
inhibitor.
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Representative of group and point
group with vibrational spectroscopy,
infrared spectroscopy, Raman  spectroscopy,
mossbauer spectroscopy, electron spin
resonance spectroscopy, nuclear magnetic
Uv-
spectroscopy, kinetic and thermodynamic
stabilities  of

electronic spectra, reaction, mechanism

resonance  spectroscopy, visible

inorganic  compound,

of transition metal complex and

characteristic acid-base of Brgnsted and

Lewis.
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Representative of group and point group

with  vibrational spectroscopy, infrared
spectroscopy, Raman spectroscopy,
mdssbauer  spectroscopy, electron spin

resonance spectroscopy, nuclear magnetic
UV-

spectroscopy, kinetic and thermodynamic

resonance  spectroscopy, visible
stabilities of inorganic compound, electronic

spectra, reaction and mechanism of
transition metal complex, acids and bases,

and redox reaction.
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Chemical kinetics, rate of reaction, Chemical kinetics, rate of reaction,
reaction mechanism, polymer | reaction mechanism, polymer chemistry,
chemistry, complex reaction, reaction | kinetic theory of gas, collision, colloid
in solution, chemical equilibrium, gas | chemistry and surface chemistry, surface
and kinetic theory of gas. tension and interfacial tension, structure and
of properties of micelles.
51839l AB5UYI1EIYT (AY) Arasues1eIvT (Tnsl)
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Sensors and  transducer, ion

selective electrodes, optodes and

voltammetric method of detections,
optical chemical sensors, miniaturized

chemical sensors, sensor  signal

processing and relative practical

laboratories.
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Sensors and transducer, ion selective
electrodes, optrodes, voltammetric method
of detections, optical sensors, miniaturized
chemical sensors, sensor signal processing

and relative practical laboratories.
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The study of alkylation of carbon
reaction of
the addition

reaction of unsaturated compounds,

reaction, nucleophillic

carbonyl compounds,

the elimination reaction, the oxidation-
reduction reaction and ring opening
reaction, photochemistry of ketone,
olefins and aromatic compounds. The
method to find chemical reaction
mechanism, the active intermediate
such as carbon radical, carbocation,

carbanion, carbeenion.
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N3AN¥INISALATIERENTBUNTIIUUL AT
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#1u v99U8an U N5IUA suny Hed Tuves
a1BUNIE NMsdATgiLuUTaIEtURDY N3
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The studies of organic synthesis using
cyclization reactions followed Baldwin’s rule
and anti- Baldwin’ s rule, functional group
interconversions of organic compounds,
multi- step synthesis, retrosynthesis and

pericyclic reactions.
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Nomenclature and stereochemistry
of coordination compound, coordinate

covalent bond, synthesis and reaction

of coordination compound.

Tnad
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U

Nomenclature of coordination
compound, coordinate covalent bond,
reaction of coordination  compound,

synthesis and its applications
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