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Unsine 2

aaGeui 1 mhefin
99200 vdnnamAluladiinin @wiunguivumeluladTan i) 3
99.260  NHWUIYDINT 2
(@Eusungaisinemaniuazmeluladnisewns wiht)
99.230  AuvasaisuaznIsiaNsveRdenanll 2
(Emsunguiviaivszgndivin)
99.290  pliBunIdlugnamngsy 4
15101 lan 913wy wazlne 3
15.102  vinweinnedeny 3
us.155 3@ 8. 201 ¥30 WU. 291 %38 A. 210 W30 B9. 196 6
37 18 (19)
MaGeuil 2 mhefin
99.291 ipiAsisikasnsUssendlylugnannssy 4
99.293  pdldsANdlunsruIuNMImNenavng sy 3
99.294  Fuadivily 3
99.295  UjtRnsduaiivialy 1
99.193  NTURTINITRULEZAITUTING 3
15.104  N13AA 97U UaLTBURY NI TMY I 3
99393 1ASUMIINGIANENTWALNITINNTST 1 1
394 18
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3.1.4.1 ngudvunalulagdinn

Unsinw® 3

aaGeui 1 mhefin
99.390 ﬁugmﬁmﬂﬁmmmcjgﬂ 3
99.301  WugransuazaITIMeaunsd 3
P  Ivndenlungaivivalulagdinin 6
4.338  MI0RNLUUNINARRIEmMSUINeImans 3
99394 1ASHIUMEINGIAENTHATNITIANIT 2 1
59 16
MaGeuil 2 mhefin
99302 mamneiisniodefivuazdng 4
99.303  ugAanskagiugIfINsy 3
99.304  UfURnIsRugMmansuaziugIMINTIY 1
99.401  FasauwmAaans 3
99.391  MsUsEAUAMAIN 3
W301  MsUsEneuNSIWIneImansuazimalulag 3
5 17
mangiou WdIin
92.490  neu (lishnd 180 Halus) 1
5 1
Unsfnwnit 4
aaBeuil 1 avethty
99.392 mima’mLLazﬁﬂwmiLﬂuﬁﬂimaUﬂﬁ 3
99.491  msdnnisladadinduaziisldauniudmsuanamnssy 3
99.493  YINWENISUANIFUNUIMITINGIAANTENAINITUALNTIANTT 1
99.402  Ya¥IIMEIgRamnssLLavinalulagnsvdn 3
U103 FInduanudidu 3
XXox Ay uFenas 3
5 16
MaGeuil 2 mhefin
99.492  N15IANTSLSINULAENNTAIVY 3
99.494 Yy MAYNIAINGIFERIUAZNITINNIT 2
g Jvndentunguivimalulagdinmn 3
M9.201 ¥i30 WU. 291 ¥138 A. 210 %130 8. 196 3
XX oo 3pFRNEs 3
394 14
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3.1.4.2 nguivuaiiuszgnd

Unsinw® 3

aAFeud 1 e
99.232  Ladefuvsduaznisussandlyd 3
99.301  mMFlAsesiceiniesledmiunszuIunTgRaMn T 4
99.343  AlslEnduarn1sUsEyndlddmiugeavnssuadl 4
99.390 ﬁugmﬁmmiummﬂigﬂ 3
4.338  MI0RNLUUNINARDIdMSUINe Fans 3
92.394  1ASEUMINeImanskarn1siInnis 2 1
594 18
maGeud 2 ndgfin
99.330  LANBUMIIwazNTUTENALY 3
99.332  afefiuvsddmiunisldaulugnainnssy 4
A0 wndeniunguiviaiiussend 2
P Avndeniunguivaiiussend 3
99.391  MsUseuAMAIN 3
W301  nsUsEneuNsIWIngImansuazinalulad 3
394 18
mangiou WdIin
99.490 ey (laifndn 180 T 1
394 1
UnsAnwnil 4
Aoy 1 ndgin
949.392  msmatanazvinvemaduiuszneunis 3
92.491  msdnnisladadinduazvinsldauniudmsuanamnssy 3
99.493  TINWEMITUANIRUNUIMITINGIMANTENAINNITUAZNITIANTT 1
P Aydentunguiviaivszand 2
XXox Ay uFenas 3
15.103  FAnfuanudsdu 3
394 15
maGeud 2 ndgin
99.492  n13ANIslINIULAZNNTA 3
99.494 Yy RAwmMAINemansLazgn1sInng 2
P Iydentunguiviaiuszand 2
XXox Ay uFenias 3
M9.201 38 WU. 291 %38 A. 210 %30 9. 196 3
594 13
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3.1.4.3 ngudvnInenAansuazimalulagnisens

Unsinw® 3

aAFeud 1 e
99360  FATVINUFEMTURAAIMNTINOIMNS 4
83.370  walulagmsuusslems 1 3
99.380 vinMTiALeIS 3
99.390 ﬁugmﬁmﬂﬁummﬂigﬂ 3
4.338  M1seRNLUUMIVIARREnTUIMeEAEns 3
92.394  lAssUNIINeImanskazn1sIanTg 2 1
59 17
AAByui 2 ndgfin
92.371  wiAluladnsuusilenmns 2 3
99.372  IfnssunshUszues 3
99.381  MTIATILVININATIYRIRIMNT 3
99.382  Lnwun1sdmsugUsEnaunises 2
99391  nsUszuAmMAm 3
w301 MsUsEneuMIRIngImansuasinalulad 3
5 17
mangiou WdIin
99.490  Hnau (laisndn 180 la) 1
5 1
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UYnnsdnunii 4
nMAGeui 1 nuwne
09.392  mInaianazvinvemaduiusznauns 3
99.460  NTAVIAVIAMTUYAAIMNIINBINNT 2
92.491  msdnnsladadinduazvinsldauniudmiuanamnssy 3
99.493  YiNWENISUNAUBFUNUIMTING AN TANAINNITUALNITIANTT 1
P Ivndeniunguivineansuazmalulagnisems 2
XXk Andontas 3
45103 Pafuanudsby 3
394 17
AAGeud 2 wihein
99.492  M3IANISLINNULALNITAINU 3
99.494 Y RLAMIINEIMEASLAZNITIANIS 2
P Ivndenlungiininemansuazimalulagnisems 2
XX < A ndonias 3
M9.201 %39 WU. 291 %39 7. 210 39 09. 196 3
394 13
3.1.5 A1B5UIIIEIU
1) Andnwialy 30 wiaehn

JaAnenaly doudi 1

NUINNYBAENS

15.102  inweTieamnisdau 3 (3-0-6)

TU102  Social Life Skills

NNINUAGUNTNAULBILUUDIATIN VINIUSI9NIe 1sual deu wazldndyeyra Saluinveddgiasdeli

Uszavanudnsauasli@inludeuegraduagy densimunnuamnsalunisguaguainnisnignisianisanuasen

nsaseANtuAImensual nsidlanueswaznsusuiliomdydutyninisiuiala 91sual uazdian n1sinla

ANUIEvesgUYsEAans nslasuussaunsaluazanuudsluauduiusseninfals duayed Tuuoussinge e

fieudal auns Aauzniswans wazandnenssy

Holistic health care, addressing the physical ,emotional ,social ,and spiritual needs ,which is considered.

Important skills for success in leading a happy life in society. Students learn to develop their ability in physical

health care to manage stress, build emotional security, understand themselves and adapt to psychological,

emotional and social problems. Students also learn to understand the meaning of aesthetics, experiencing and

appreciating the relationship between art and humanity in different fields, namely visual arts, music, performing

arts and architecture.

27



15.108  MIIWAIUILAZINNITAULDS 3 (3-0-6)
TU108  Self-Development and Management
msdansuarmsusudniuiinluauminerdeviunatsanurainvaneuazas AN IRy
WATAINRAIANIDITUA] NMSIIRNULBIRATNITINUNUBUIAN NITHRUINITISEU SnaaATIN LLazﬂﬁagj'ﬁ’mﬁ’Uﬁ?ﬁua'z’m
asuguaziA TG TuLas fu
Coping with and adaptation to university life. Development of social skill and emotional intelligence.
Self understanding and planning for the future. Personality and social etiquette. Learning to live harmoniously

and respectfully with others and the society.

NUINFIANAAAS
15.100  waulssiunisasdiownUeym 3 (3-0-6)
TU100  Civic Engagement

Ugnils3ndniin unum waznihiimnuiuiaweuveanisifuaudndinvesdsaulugiugnaiiioslan iy
ASEUIUNIUINUALIT WU MsUTeNs nsedunensdinwineg gaulusu lnednfnwrzdedarilasinissusd
WleliAnns3u3 ieiansiasuudas ludsaiiuiianla

Instillation of social conscience and awareness of one’s role and duties as a good global citizen. This is
done throusgh a variety of methods such as lectures, discussion of various case studies and field study outings.
Students are required to organise a campaign to raise awareness or bring about change in an area of their
interest.
15.101  lan owdeu wazlne 3 (3-0-6)
TU101 Thailand, ASEAN, and the World

Anwusngmsaifiddyuedlan ondeunaring Tuliivnanisdies insughe deufausssu ngldnseuuuiin
ngud uarsuilouidomediaumans riiunsefunsuazendogvaniumsnivieyaaadiléunruala teliAnyuues
sorunannvansuazidlanududeuiiduiusiuilan $3nd1iinana (Global Mindset) anusavimensouauide
wanazdalaniailmllin ey

Study of significant phenomena around the world, in the ASEAN region and in Thailand in terms of
their political, economic and sociocultural dimensions. This is done through approaches, theories and principles
of social science research via discussion and raising examples of situations or people of interest. The purpose of
this is to create a perspective of diversity, to understand the complexity of global interrelationships, to build a

global mindset and to be able to challenge old paradigms and open up a new, broader worldview.

¥5.109  uinnssudunszuiufagUszneuns 3 (3-0-6)
TU109  Innovation and Entrepreneurial Mindset

mMsUszifiumnuidssuaznisainslonialu msdnuaznisnauiuiuugUszneunts nsdndulauaznnsiaun
g3 Msfoansiegsiauaznisaiiausegalesgnadiszdvinm nsadenuesiuiiodny

Risk assessment and creating new opportunities. Thinking and planning as an entrepreneur. Decision
making and entrepreneurial venture development. Business communication for delivering concept or initiative in

an efficient, effective and compelling manner. Social shared value creation.
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NUININYIAFASAUANAAEANS
45103 Findueudsdu 3 (3-0-6)
TU103  Life and Sustainability

nsiuiudinegraiiuiunmsasuulawestan hlamnuduiusszninmatn vessssu v uywd uaz
assnds Medwwndouassasns mslindsny iwsvgia dseluanudaud warnsusvdeu nasnausadnuinng
Inermanidaanden Mhlugnsusuasuiniingnudsdu

This course provides an introduction to the importance of life-cycle systems perspectives in
understanding major challenges and solutions to achieving more sustainable societies in this changing world.
Students will learn about the relationship between mankind and the environment in the context of energy and
resource use, consumption and development, and environmental constraints.Furthermore, an examination of
social conflict and change from the life-cycle perspective will be used to develop an understanding of potential
solution pathways for sustainable lifestyle modifications.
15.107  VinweRdianunsuntegym 3 (3-0-6)
TU107 Digital Skill and Problem Solving

vinwgmsdadaiuaiiionaudityviuasnsiaulonalmisudinuuaziasvsia auamnsaluduniuas
st saumalaeg1sliussansan ﬂ’ﬁ"di%Lﬁ‘u%ﬂ’m‘ﬂ’]L%@a@%aﬂﬁﬁiﬁumﬂ ﬂ’ﬁﬂébimia\‘lLLazfﬂU@ﬂﬁiﬁ’ﬁﬁULVIﬂaﬂN
Duseuu mslduazasserussuduaivia nsdeasesulatiensendn

Basic computational thinking skill for solving problems and developing new social and economic
opportunities. Efficient access and search for information. Information reliability evaluation. Filtering and

managing information systematically. Ethical digital usage and professional online communication.

NUINNTYN
15.050  MIIWAIUIINYEN19I8INYY 3 (3-0-6)
TUO50  English Skill Development Tuitdunuaeie

Rniinwenrwdingulussauidessiu ldud nsila nswa n1seu nsliow @eysanns Weduiiugiulunis
W winwen1woinguszausoly
Practice basic skills for listening, speaking, reading, and writing in English through an integrated method.

Students will acquire a basis to continue to study English at a higher level.

15.104  N19AA 91U LAZITBUDLNNII T 3 (3-0-6)
TU104  Critical Thinking, Reading, and Writing

ﬁ@umﬁ'ﬂwmiﬁmasmﬁ%mimﬁywz:ur;humsé?qﬁwmu MMTIATIZY N1IFAATIZN Lazn1sUsZIiuA Waluninwe
msoruiieduanszddy ilegns e viruei ausfgiu néngruatuayu nslimauaiiilugioagvesnudoy
WawvinwenslsunaninuAniiuegdivananasn1sdewdayinis §9nae neaniudn LLasL%auIsJﬁa;gaL%ﬁU
LUNBIBIWULDY TNTvEunTg B mang ke tayauldlunsasisassAnudeuldegndivsednsam

Development of critical thinking through questioning, analytical, synthetic and evaluation skills.

Students learn how to read without necessarily accepting all the information presented in the text, but rather
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consider the content in depth, taking into account the objectives, perspectives, assumptions, bias and supporting
evidence, as well as logic or strategies leading to the author’s conclusion. The purpose is to apply these
methods to students’ own persuasive writing based on information researched from various sources, using

effective presentation techniques.

15105 inuensdeansdnenvdngy 3 (3-0-6)
TU105  Communication Skills in English

Wauwinwensits o 81y uazdeununsingulaegatiuauausalunsaunuiiile uanidsuanuAniiu
waznseu devhanudladenivnislumandsine Mfetestuindnveaindnm

Development of English listening, speaking, reading and writing skills, focusing on the ability to hold a
conversation in exchanging opinions, as well as reading comprehension of academic texts from various disciplines

related to students’ field of study.

15.106  ANUARASIATIALAYNNSABENS 3 (3-0-6)
TU106  Creativity and Communication

AszUINIAREEas19assH TnefinnsAndaivindiliuesduseneudfy wasnsdeansanudadnariliiie
NAFuSDE IzANA NI U IR TansTIN anmwanden lusERuYAAa B3N uazdny

Creative thought processes, with critical thinking as an important part, as well as communication of
these thoughts that lead to suitable results in social, cultural and environmental contexts, at personal,

organisational and social levels.

FuAnw 2l daun 2

o

w5122 nguanegludinyseiniu 3 (3-0-6)
TU122 Law in Everyday Life

é’ﬂ‘umzﬁ"’ﬂﬂ‘uaﬂﬂgwmaiugﬁuzﬁLfluLLUULLNummﬂixwqﬁ%amuwé‘luﬁdm Mé’ﬂﬂﬂsﬁugmﬁuaﬂﬁa%’g (rule of
law) ﬂmﬂ'wamgmmﬂugfmzﬁL%ﬂmﬁ’wé’ﬂﬂmﬁiiuﬁuaqmgﬁmsuu mmiﬁugm’luﬁama%maLaﬂ‘zju hagngHnueY
wwuﬁwaLﬁaﬂuiwawizm%ﬂlm&Jmif%aaiﬁ”’ﬂ,ué’mmaaﬁw%uaﬂué’mﬁuawﬁwﬁ N33 fuToNNINKAZNITZUIUNIS
yhsssuveding ndnn1sldans winnnslduaznisfianunguunelaeiiunisdnwiainnsdedisiiiniuasdly
WPnUszdriu

To study general aspects of law as correct patterns of human conduct in society, To equip learners
with basic principles of public law (rules of law), and its values which are associated with citizens’ moral core. To
provide basic knowledge in public law and private law, involving the issues of rights and duties, dispute

settlement, Thai Justice procedures, the usage and interpretation of law principles, with an emphasis on case

studies in our daily lives.
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v

¥5.155  adanugu 3 (3-0-6)
TU155  Elementary Statistics

anwar Uy mieadd nunuadfidmssawn anuhasdu MulsduuaznIsuantaswesdinUsduuuniug

o

U199 wagUnd mAlANITNABE19LaTN1TRINKINBIFIANR N1TUTBUIUAILALNITNAABUANLRFIWNEINUALREY
UsEININqUIALILALERING N N1TIATIENAMULUTUTINTIMUAMILALTY MTIATIENTannsEuazanduiusidudy
Waded nsneaeulaidsaes

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

simple linear regression and correlation; chi-square test.

2.252  AINeIANNFURUSIENINUAAS 3 (3-0-6)
PY252  Psychology of Interpersonal Relations
ANuduTussEnIyAnaluday wiuugiunsuaneanvesyanaludiaudIuLwIAANIdnIneT N5l

o

pueazyArady MadilanuuansnssErinsyana N33usEBy usshsgalaseinayana nasasunslindndnineqly
nsitlansuaiuazanuiAniadsuanuazaviiialueuduiug uarlunmsdanstiymilfetuld Welviluyweduiusi
WNNZEN

Study of interpersonal relationship emphasizes overt behaviors of individuals in societies. The topics
include psychological perspectives, understanding of self and others, individual differences, interpersonal
perception, interpersonal attraction and other psycholosgical principles to understand both positive and negative

emotions in relations and to deal with interpersonal conflict in order to build appropriate relationships

MN.201  NsUIMsHazn1sUsEnaunsatyl 3 (3-0-6)
HR201 Modern Management and Entrepreneurship

o

WWIAANINITUTMITUAENITUTENBUMT TTWUINITNOBHNITUIMNT nihfkasyinyelusnisesdng Ussiam

Y [ Y o

WAZANANBUEEUTZNBUNTT NTIUEY N153RBIANTT NMTUTMINIHeINsuywd n15ilugdn n1sasiausegdla uagns

Y

Y

AIUAN N3ARANIININITUIIT waza3essIU N5V NskdinIastionen1suimsynninea
Management and entrepreneurship concepts, evolution of management, roles and skills of managers,
types and characteristics of entrepreneurs, planning, organizing, human resource management, leading,

controlling, managerial decision making, ethics, and use of various management tools in the digital era

wu.201  ganandoau 3 (3-0-6)
BA291 Introduction of Business

Anwdnvuzyedgsia aninwinden wasguuuumududivegsio N15Umsgsne AanNssumnegsnanunis
HER 1130810 N15RY MU NMIUIMITANSAUWA Lagn1sUTmMInIneInsuyee V’T’aﬁnﬁaﬁﬁugmummmﬁmmmi

U311555713 wag IARANUAATIVEANIUNITINILALTIAY
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This course focuses on key characteristics of business and entrepreneurial approaches, covering basic
business functions like operation, marketing, finance, accounting, management information system, and human

resource management, These functions provide a solid foundation for doing a business plan.

7210 asugmaniidosdu 3 (3-0-6)
EE210 Introductory Economics

(amzinnuuonamiaTgmansiviniiy wazarliifumheAalk mnasuld Ju a.211 vie @212 wie
7.213 vilo A.214 rewdonds wierdsdinuivinarier)

vaniiluveaAsugmaniganaLazamaia luduveaassgmanigania AnvidgUasdlazguuyesdud
waFnssuguslaa n1sudn uazdunu naAnssuvesiondn Tnssaiaasnginssunisutsiuresmiondnlunaindifinng
wistuegsauysal nanynvIn LLazmamﬁ"LaJaugsai WWIRNANUALIAIVDINGIN UATUNUINYDINIATTIUNITUNTNUS
nan ludiuveaasugransunnia Anwidadmune wazlgmlumaasygiaunnia anudilatanelausssnd ssuy
N13RUKATNITUIANT WlEUIENTRULAZN3AGIUNTTSNY LR IN I NNALATYENT i’mﬁﬂmiﬁwé’f%ﬁ%ﬁ'@Lﬁwgﬁﬁmmmlﬂ
Tdlun1siwsgraniunisainieasegna luniasislsemafnydnnudiAgueIn sAuwasn15kuseninseng uasde
TALgesznIen1sanes wazn1suntonann

(For non-Economics majors only; credits will not be awarded to students who are taking or have
completed EC211 or EC212 or EC 213 or EC 214)

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

importance of international trade and finance, as well as the conflict between free trade and market protection.

932.196  AIUINIIMYIANARTYAAINNITWALNITIANTS 3 (3-0-6)
ISC196 Introductions to Industrial Science and Management

o o

Anwrmaninisinermaniuazinaluladiiferdestugnamnssudidnsefuunnma anuimiiuag
Fnernsiviuasie niousemaluladnsinnisifiruaenndesiugaalis dmsulszneumsegiaissosssu fimsdnug
uuenan

snew: dnAnwuenanunanansafnuivild
To study subjects in sciences and technology for important industries globally, modern technology and current

management technology for ethical entrepreneur, Field trip.

Remark : Student from different areas/faculties can enroll in the course.
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2) ABnaNI 100 “ene

2.1 JiuguinemaniuasadinAans 26 Mien

M.113 FAnevhly 3 (3-0-6)
SC113  General Biology
Fdaduneu : Anwinsauiu m.163 w3e lasuesyliiainensdraeu
Prerequisite : currently taking SC 163 or get permission
Frinendosturesiivuazdniifienismsdinuszsriu ndnnadt Tnaswaduaznszuiunsiauiionns
Msstinvesisuardaiaudseduliana wad ele e¥ur svuy Seedudin lassadeuaznihiivesnsatanddnly
N3ENENOASNYALVIIRUGNTTU NMSLASYRUS Wugenans noAnssuvesdnd ITawinms wasiaine)
Biological concepts of flora and fauna in daily life, principles, structures, and basic metabolic processes

of organisms at molecular, cell, tissue, organ, system, and individual levels, structures and functions of nucleic

acids in genetic inheritance, reproduction, genetics, animal behavior, evolution, and ecology.

w121 el 1 3 (3-0-6)
SC121  Chemistry 1

Tnssareemon Lavaoudiu nMsdniFesdidnnseu Bidnasoutsuongn nsusiedaduusimanlaiin Usunw
duius Sosazdnausgluaisusenou Wusvall anmlnihau fuseleosu fuselatiaud lasasiedda Usvanuans
nguiitusziniaud sUsdluana audRvessnsndiwumivuasunsuddu dumssanmdiinnseu nguesuiageuni fasd
Wwia WiaNEy Yadnan LL‘iﬂgﬂLﬂﬁﬂj‘c’J’J‘iwﬁﬂ’]ﬂImaqa Wuszlalasiau wHU I INNA ANt andRneadndin vesudaiuy
uan vewdsedugiu wadmiie gaumall anudeu nisaeleundsumiuiou anudouduniy Ujisegaauseu
UfATenAmenuseu ngvneuvnamans nuadead

Atomic structure, Quantum numbers, Electron configuration, Valence electron, Electromagnetic
radiation, Stoichiometry, Percent composition, Chemical Bonds, Electronegativity, lonic bond, Covalent bond,
Lewis structure, Formal charge, VSEPR theory, Molecular geometry, Properties of representative and transition
elements, Electron affinity, Ideal gas law, Gas constant, Gas mixture, Liquids and solutions, Intermolecular forces,
Hydrogen bond, Phase diagram, Concentration units, Colligative properties, Crystalline and amorphous structures,
Unit cell, Thermochemistry, Heat, Heat transfer, Specific heat, Endothermic reactions, Exothermic reactions,

Thermodynamic law, Hess’s law.

WM.122  adl 2 3 (3-0-6)
SC122  Chemistry 2

wdsfunau : weAnw m.121

Prerequisite: have taken SC121

JaunAMans aunIngens1 AAisns Sufuvesfiten aumsngdasilusulinug e3s¥in ndanunerusius
asiisuns aunaiall AAsTiauga MENUBUABYLADIY NTA-ANY AINLUTIVBINTALAYAN FIAsTIANAANTALAYANY ThaY A
vadlosousin Mslminsnnsa-ae arsazatedvives willvi aunsieend wnunmwadnil dndluihunnsgiu wusnwe3

1Y

widuvsd  ansUszneulalasanueu n1seute  ansUsvneuduvdniivyileidu  Ujisend

o

QUBIEITUTENOUDUN

UseloainazanudAguesansusenaudunss
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Chemical kinetics, Rate law, Rate constant, Reaction order, Integrated rate law, Half-life, Activated
energy, Chemical equilibrium, Equilibrium constant, Le Chatelier’s principle, Acids and bases, Acid ionization
constant, Base ionization constant, pH, Common ion effect, Acid-base titration, Buffer solution, Electrochemistry,
Redox reactions, Cell diagram, Standard electrode potential, Battery, Organic chemistry, Hydrocarbons,
Nomenclature, Organic compounds with functional groups, Important reactions of organic compounds, Uses and

importance of organic compounds.

W35 Wandily 3 (3-0-6)
SC135 General Physics

sdnn1smaiAnduaznisussend emeseunquindonts namans voslva gauwamand nsduuazadu
Iwihuazutvan aduudmdnladi saumand uasfiandeelvsl

Principles of physics and applications ; the subject covers topics in mechanics, fluids, thermodynamics,

waves, electricity and magnetism, electromagnetic waves, optics and modern physics.

M.163 UFtiRn1sTineialy 1(0-3-0)
SC163 General Biology Laboratory

Fdaduneu : Anwinseudu m.113 vise lsueusiiainenvsdiaeou

Prerequisite : currently taking SC 113 or get permission

Ut sasuANuII Ul ein m.113

Experiments related to the contents in SC113.

w171 U§URnsedl 1 1(0-3-0)
SC171 Chemistry Laboratory 1

Fdsduneu : ieAnwnsefnuIngauiu wm.121

Prerequisite : Have taken SC 121 or taking SC 121 in the same semester

U uRAnsiEsuANIMang uiivn wm.121

Experiments related to the contents in SC121.

WM.172 UfuRnsad 2 1(0-3-0)
SC172 Chemistry Laboratory 2

WTaAuneu : ey wseANYINTNAU M.122

Prerequisite : have taken SC 122 or taking SC 122 in the same semester

UM sEsuANNS I uiv m.122

Experiments related to the contents in SC 122.

.185 UFtRnsHAndalY 1(0-3-0)
SC185 Physics Laboratory 1

UfURNsReatu nsianazanueaianaeu namans adu i vimurans wazfandunull
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Laboratory practices involving measurement and errors, mechanics, waves, electricity, optics and

modern physics.

93.194 atne oy 3 (3-0-6)
1SC194 Basic Microbiology
ATaAuAe : efnw m. 113
Prerequisite : Have taken SC113

anvaur n1sseyiivlawasladeniiedtes Wunueddu NI IkuNLAEATINERUAUYSY ANNduRUSLAL

'
a @

HANTENUTDAUYSIsadnIndon NsAIUANIAuYSY fiiduiuinenlewiu uasnisuszend
Characteristics, growth and relevant factors, metabolisms, classifications and identifications of
microorganisms, relationship and influences of microorganisms on environments, controls of microorganisms,

basic immunology, and applications.

93.195 UftRnsgadinendossu 1(0-3-0)
ISC195 Basic Microbiology Laboratory
dsAuneu LAsAn n3e AnwInioniu 9. 194
Prerequisite : Have taken or Currently taking ISC 194
UFURnsEsuinwenImguivedivy 09, 194

Laboratory approaches in Microbiology.

A.218  upaRdAdmMTUINeImans 1 3 (3-0-6)
MA218  Calculus for Science 1

dfnuazmnuseiowesilaidy syiusvesilsdduiivadauasilsidueide nggnle sywuslasuens eywus
1 M3Usyndvetoyius nasnudseyiusuaznsUseynd Ufenuius Usiuslidrdan wediavesnismuinug
INAALAENTUTTENALUNINTVIANS BYNTUBLUA

vanew : BifumheRaliiddsdnwwidoasuld a.111 vie A211 vde A216 vie aU.101

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

Note : There is no credit for students who are currently taking or have earned credits of MA111 or

MA211 or MA216 or AM101

A.219 upaRdadmTUIneImans 2 3 (3-0-6)
MA219  Calculus for Science 2
Fvrdasunau : @aule A.218

Prerequisite : Have earned credits of MA218
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Wn3ng NsANluNISULIVENG AYAdinuoLuYENG AWoSTUUUA WNINFHNAY SEUUANNITTUEY NYTBIAT
wes alauazanudedoswesilefiduvansiiuds syiusdes nggnls eyitusdesdusiugs nasadeeyiussiuuarns
Uszgni nmsUszendveseyiiusgeslunsmengeganazamanuesileitunaeiuusuuulifiGeulviduuasditeuly
fadtu iffdedauazmatssgniflunamitudl Usiusvanedusagnisussend

Prerequisite : Have earned credits of MA218

Matrices, matrix operations, algebra of matrices, determinants, inverse of matrices, system of linear
equations, Cramer’s rule, limits and continuity of multivariable functions, partial derivatives, the chain rule, higher
order partial derivatives, total differential and its applications, application of maximum and minimum of

multivariable functions with unconstraint and constraint, polar coordinate and application of area solving,

multiple integrals and applications.

2.2 Fyrvsaulugnn a5 e
m.301 A15UsENBUNISAIUINEMmEnSLaTwmALlULad 3 (3-0-6)
SC301 Entrepreneurship in Sciences and Technology

wnAanstduifuszneunis esAuszneuYBLHUgIAY T3MsiSugsAavEewanngsial msfnwauduly
¢ evufifesiuieatunsiunasnisamu n1siain mandn n1sumaminensuywes Msdnviunugsia

Concepts of entrepreneurship, structures of business plans, starting up or developing business,
feasibility study, basic knowledge on finance and investment, marketing, production, human resource

management and developing a business plan.

99.193  AsURAINITRULAZNITUTINS 3 (3-0-6)
ISC193 Financial and Managerial Accounting

ﬁﬂmﬁugmﬁy’qé’mmsﬁ’mﬁmiﬁuLLaxmsﬂ’zﬁmiﬁms TnewunislnssiuarUssivansaumadayTd
Judunilswenszuiunmsuimshuiunsnawy msdndula LAZNITAIUAN ﬁug’mmﬁﬁmﬂﬁﬁﬁg%miﬁu AIULUIAR
NaNN13N1T0YT LarlATIAT1NU09TI89IUNNNITRUUIZANA 9 ﬁyugwumaﬁmmiﬁzy%mﬁu%ms A INTAAULAY
nsldasaumansdddniunsdndulanisly ngRnssufuyuuaznsiiesey funududiuaruinis uagdunusing o 7
\Aerdestunsindulanely

vangwie: tnAnwuenanuannsodnuiuils

Introduction to both financial and managerial accounting, and emphasizes the analysis and
evaluation of accounting information as part of the managerial processes of planning, decision-making, and
control, Overview of financial accounting: basic accounting concepts and principles, the structure of various types
of financial statements; introduction of managerial accounting and the development and use of accounting
information for internal decisions, cost behavior and analysis, product and service costing, and relevant costs for
internal decision-making.

Remark : Student from different areas/faculties can enroll in the course.
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93.290 widuvsdlugeainnssy 4(3-3-6)
ISC290 Organic Chemistry in Industry

deRunieu : aeuls wm. 122

Prerequisite : Have earned credits of SC 122

aweslawdvasansdunidlugnavnssy lassadewennudunsa-wwa arslulawmsm Loty nsnesilunay
WAy UfAsemaznalnvesdjisendmivansdunidlugnamnssy arsuszneulndlandneslsundnlalasaisuau
a1suszneulewmelsleadnd miumsldanumsanavnssy

Stereochemistry of Organic Compounds in Industries, Structural Effect on Acidity and Basicity,
Carbohydrate, Lipid, Amino Acid, Protein, Reaction and their Mechanism for Organic Compounds in Industries,

Polycyclic Aromatic Compounds, Hydrocarbon, Heterocyclic Compounds for Industrial Uses.

93.291 williaseikarn1sussyndldlugnainnssy 4 (3-3-6)
ISC291 Analytical Chemistry and Applications for Industry
Avdsduneu : aauld m.122
Prerequisite: Have earned credits of SC 122
unumesmanfiaifieneilunugaavingsy msuftanisfinuazinnsgiusielunsussiunaninly

£4 a wa °

vosiAnsdmivlsany msUszendldada nsdanisdeyauaznisussiiunadoyalaslivenuasivanzan ns
Anseidomaiauuuaaiu meneifmeianiedlouguegniite wezmaiansuenansdesiuiiioldluny
NN9QAANNTTU

Role of Analytical Chemistry in Industry, Good Laboratory Practice (GLC) and Standard Quality
Controls in Laboratory for Industry, Statistical Data Treatment and Evaluation by Suitable Software, Classical

Analysis, Simple Instrumental Analysis and Basic Separation Technique for Industry.

99.293 WIlBANFlUNTTUIUNITVINORAAIMNT T 3 (3-0-6)
1SC293 Physical Chemistry in Industrial Processes

Ftaduneu : gauld m. 122

Prerequisite: Have earned credits of SC 122

wAdluNTEUIUNINRAANNTTH NYUBIUVNAAENT gaunall nasudasy Andinil Usunamdualuans

v
a

wauaznreuna ununwwla gauunamanslunssuiunisuay audfneadiniinuendin augawnd wndliwuvauna
U5INN150IN5udslunIsuIUNISVNEAEITNTIH JaUnadIans aun1sensuaznabnnisfinufisetltugnaimnssunis
AR N13saURTe Al uasvaunamansvotaulyyl Bradsaudesiudioutdoymmanssuiuns

Gases in Industrial Processes, Law of Thermodynamics, Thermochemistry, Free Energy, Chemical
Potential, Partial Molar Quantities, Phase Equilibria, Phase Diagrams, Thermodynamics in Mixing Processes,
Colligative Properties, Activities, Chemical Equilibrium, Equilibrium Electrochemistry, Transport Phenomena in
Manufacturing industry, Chemical Kinetics, Rate Equations and Mechanism of Chemical Reactions in Industrial

Processes, Reaction Catalysis and Enzyme Kinetics, Basic Mathematical Methods for Solving Process Problems.
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99294  Fuadivhly 3 (3-0-6)
1SC294 General Biochemistry

dsAuneu LAsANYIIY M.113

Prerequisite : Have taken SC113

winmstuaillueaddn audhimand menenmsazmadinmessh ardlulawse Wsiu ain wazihng
Telnd 2aunarnansidesdunaznalnmsvhaueneuled Fandunumansuazsruunmsuudsdidnasou Sauunuednues
nalaa JInsiidie wunvedBuvedlnalaay Mmiduaseinglaalvsiuazitmulnaneann I9ansese nsaaeuaznis
fumszinsaerdlu msaatsuaznsduaszinsaludu 1591809 ve IR UBAYNTTONLIN N1TABNIHALAZANS
LAY ATELIUANTENSIDweLasLUaTIa

Biochemical principles in living cells; chemical, physical and biological properties of water,
carbohydrates, proteins, lipids and nucleotides, introduction to steady-state kinetics and enzyme mechanism,
bioenergetics and electron transport system, metabolic pathway of glucose, the TCA cycle, glycogen metabolism;
gluconeogenesis and the pentose phosphate pathway, the urea cycle, amino acid catabolism and synthesis, fatty

acid catabolism and synthesis, DNA replication and repair, transcription and its control; RNA processing and

translation.
99.295 UfuRn1sTadiUaesiu 1(0-3-0)
ISC295 Basic of Biochemistry Laboratory

dsAuneu : neAnwmseAnuInseuiu 1 99. 294
Prerequisite : Have taken or currently taking ISC 294
UfURnsiesurinyenImeuivedinn 0. 294

Laboratory approaches in Biochemistry.

99.390 ﬁugmﬁmmsummﬂigﬂ 3 (3-0-6)
ISC390  Fundamental of Process Engineering
dsAunau : efne 99, 293
Prerequisite : Have taken ISC 293
MELardn aUAaNIRaNT aUAaNSULarANTEU Yauvrnamans n1saelou
Units and dimensions, Mass balance, Energy and heat balance, Thermodynamics, Heat and mass

transfer, Fluid mechanics.

99.391 nsUsEiuAMAmN 3 (2-3-4)
ISC391 Quiality Assurance
Fderuneu : @euls 9. 194

Prerequisite : Have earned credits of ISC 194.
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VANNITUALUNUIMVBINTAIUANKAEN1TUSEAUAMNINHEAS Al nEndauiomMns wasnaninmiTanim s
TARUAIMNNINIEAIN NIBAT N197aTIIMEwaEUsTamduiE nsrUINNSuaTSluNTARMUAMA YD INGR ot
pgrafusyuu WATANINEARIUNITAIUANANAIN STUUNITAIVANAMAINLAZIEUUNISHAANEN U9 IAIEnanin ey
Fnsirlunsudn szuumsiiesgisunouazgaingeiideseunu uazszuuleteale  fmsfnwgauuenaniud

Principles and roles of quality control and quality assurance of chemical, food and biological
products, Quality assessment measured by physical, chemical, microbiological and sensory methods, Process

and procedures systematically monitor product qualities, Statistical techniques for food quality control,

Knowledge in GMP, HACCP, and ISO quality assurance certification, Field trips.

99.392  nsnaeuazvinwensludusznaunis 3 (3-0-6)
ISC392 Marketing and Entrepreneurships
Vuf WWIAn wazANd1AYYeINITnaIn dmsuussgndldiunisimuindniue wagnisnwatn nsld

foyadrAnisnisnaiauaznisidenisnisaatn laguunliuvesduindounisnisnaiauaznginssuguilaa un
NuusLnagydansaaniteanuduslumsdniamaiadmneuazaienrldiuioudinisuy siuvesUssneunis
winnssuuwasnIngaun1edya MsTaruaugsia wnun1TRULasNITUYY WNUNITHEALAZLRUAITUTIISTUARINT LY
yplumsiannadadasinazisusiugsia ngmnefiieadestunsussneums fnmsfinwgeuuenaniud

e « TnAnvuenanvanasoAnyivile

Marketing theory, concept, and importance for application in product development and product
launching, Utilization of significant market information and marketing research emphasized on trends in market
environment and consumer behaviors for strategic planning to successfully achieve the target market and to
build or create competitive advantages, innovation and intellectual property, writing business plan, marketing
plan, financial plan, production plan, and human resource management plan, funding sources for product
development and the dawn of business, related law for entrepreneurship, and field trips.

Remark : Student from different areas/faculties can enroll in the course.

99.393 1ATHIUMANIAERSIaZN15IANTT 1 1(0-3-1)
1ISC393 Pre-project in Sciences and Management 1

ﬁugmmaﬁm%ﬁwwmﬁ? nMsavdunuiifedestuningdunadyg anvddyvemdnsaumdyyn s
IUselovduagnisiamaninddumadaa dvsUnsuageyaudnsing nsdlfnwlassnunmddngimansuazn1sannis bu
PRANMNTIUOMNS 1Al IInAlulagTIN N

Basic of critical thinking, Information retrieval in intellectual property, Importance of intellectual

property, Utilization and management of intellectual property, Patent and petty patent, Case studies of Industrial

science and management project in food, chemistry or biotechnology industry.

99.394 1ATHIUMEINYIAIANTLATAISIANTT 2 1(0-3-1)
ISC394 Pre-project in Sciences and Management 2
AvdaRuneu : gAY 1ISC 393

Prerequisite : Have taken 89. 393
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Wawinziiuaznsviauduiin msiiauenanufanssungy nsdfnwlassundngimansuasns
Ian135 Tugnamnssuemis all visewmalulagdinim
Leadership and team building development, Group activity presentation, Case studies of Industrial

science and management project in food, chemistry or biotechnology industry.

92490  fnau1 (ifesndn 180 Halu)
ISC490 Field Training
veRuneY : WefnY) 89, 391
Prerequisite : Have taken ISC 391
nsiinalumhsnurdelsanugnavnssudiaaiys Wiuauas sgsios 180 $alus Sanasisedy S vie U
Training for at least 180 hours in institute or industry of which faculty of science and technology

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

92.491  msdanisladadnduazvisldguniudmsuanamngsy 3 (3-0-6)
ISC491 Logistics and Supply Chain Management for Industry
mmneuaresiuszney Jamitnulugamnssuied vie granmnssue1ns vie granmnssumeluladdinm

wwalunsuadym nagnslunisdann waznisldmalulagasauwmelunisianisladafinduasrialggumudmsu
gRanvnssaLAdl v13e gRavngTLes 1i3e gravinssumealuladiinm fnsfnwigeuuenaniud

yanew: dnfAnwiuenanuansafnivild

Definition and element of logistics and supply chain management in industry, Problem found in
chemical, food or biotechnology industries, Method to solve logistics and supply chain management problems,
Supply chain management strategy and the application of information technology in supply chain management
for chemical, food or biotechnology industries, Field trips.

Remark : Student from different areas/faculties can enroll in the course.

99492 NSIANITLIINULALNITAU 3 (3-0-6)
1SC492 Plant Management and Investment

nsnadfilssnuiieiuUssaninmnisndn wardenndeafunssuinisuaniia ngrunelanulardsnndeni
Rendos msdanismisndn auunw wardufaseds msvumeiaslulssny Mynueuiumskanuazidsau Aldane
fialasams mranadiiuns uasfuamuvedanis melulanisinmsfiaonndesiugasionsounsdifnuuasg
NUYBNANT

yanew: dnAnwiuenanuanansafny vl

Plant layout for effective productivity and in accordance with GMP requirements, Factory and related
environmental laws, Production, quality, and inventory management, Material handling in plant, Production and
labor planning, Expense of Project, Schedule of Operation and Project Investment, Current management
technology with case studies and field trips.

Remark: Student from different areas/faculties can enroll in the course.
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99.493 ﬁﬂmmiﬁwLauaﬁuummﬁw&mzi’]am%qmamﬂm,t,azmﬁmmi 1(1-0-2)
ISC493  Presentation Skill for Industrial Science and Management Seminar
ATIAUADY : LABANYT 9. 490
Prerequisite : Have taken ISC 490
nsfnwvdeiifeadesiuinermansuazimalulad msdududeya nsiaue wazmadousenu

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

992.494  JymiilABnIINeIMEnsLazNITIANg 2 (0-6-6)
1SC494 Special Problems in Science and Management
UsRUNDY : lABANYY @ 338 Wag ISC 493

Prerequisite : Have taken ST 338 and ISC 493

MUl yIkarauNAgIuYeNIWITENIINeImansLazn1sTANTT NsivAudeya N1sdeulasesalde
nsaiunsnaaeduiesljiins N135IUTINkaInTIEteyn aAUTIBLATATUNAN1INAGEY NSWEUTIBNULAYNNT
ULaUINAUITE

Research hypothesis in science and management, Literature reviews, Proposal writing,

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

7.338 N190NUUUNITNAABIAINTUINEIAIERNT 3 (3-0-6)
ST338 Experimental Designs for Science

Ftaduneu : @auls s.155

Prerequisite : Have earned credits of TU 155

¥

LWIANANNUGIUIUNITEDNUUUNITNAADY WNLLUUNITNAABIFLUIYTA] WNULUUNISVIAARIUABNdNUSYTal
WU UUNTITNAA BN ”@%ﬁaxau NINAABILNNTNOITYA WNULUUNITInaeaUdnnasn LLNULLUUHWS%@@BQ%@%’] AMTUATIEN
AuuUsUTINTIn Nstilsunsudnsagunmeadn

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

covariance; use of statistical packages.

2.3) Jyudan 29 wienn
2.3.1) nguivamalulagyinw

99.200  nannsAluladdinin 3 (3-0-6)
ISC200  Principles of Biotechnology

mansfiieatostumeluladianinlugusiag seonaunisiilulssgndld st
NSAIUANLAZANNUADANENITINN

snew: dnAnwuenanunanansafnuinild
Subjects involved biotechnology in various aspects including application, biosafety and control.

Remark: Student from different areas/faculties can enroll in the course.
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82.301  fugAanswarasTINgaunse 3 (2-3-4)
ISC301  Microbial Genetics and Physiology

ATIAUADY : 1. LABAN®I 09. 194 Laz 99. 195 uag 2. LAYANY) 99. 295

Prerequisite : 1. Have taken ISC 194 and ISC 195 and 2. Have taken ISC 295

a

wihfuazdnusznougesnsluwadqaunis maadyuazdadeiinasonisiady nizuiunsuunuedda s
e ey mM3vudsansinudoriead wagnisauay sTUURLGNIIN NMItevenuazuaniUAsuTUgNTIIveIRAUNTY
wazaiugMAnsYRIRaUYSY

Microbial subcellular compartments and functions, growth and factors affecting growth, metabolisms,
energy production, membrane transport and regulations, genetics of microorganisms, gene transfer and

recombination and microbial molecular genetics.

89.302 Msinzidssiodefivwazdn’ 4 (3-3-6)
ISC302 Tissue Culture of Plant and Animal

AUsAuney : lAeAnYT . 113

Prerequisite : Have taken SC 113

nsmeidsgaafivwasdnd  wunisveieiugaasnaunisndnarsiiiusslovd finnsfnwigauuen

amuﬁ

Tissue culture of plant and animal cells for micropropagation, produce secondary metabolite and
field trips.
92.303  WugransuaziugImNTsy 3 (3-0- 6)

ISC303 Genetics and Genetic Engineering
IUIRUNeU: WAefnyl Anw) 09. 194 waz ANk 939, 294
Prerequisite: Have taken @inw1 ISC 194 and ISC 294
NQLIULAR NALNNITAENOAFNBUENIINUGNTTY NUFAIEATVLYAE NugAIEnTUSUIMLasUTEYINT
indesdieflilunislaauiu msnmaaeutariinsizsiduilaauls mslivsslovianduilaauldlilusmilenuazgailen
Tumsnsunmd msinues uazgeanunssy  nsAnwgauuenantui
Concepts of Mendelian genetics, hereditary mechanisms, cytogenetics, quantitative and population
genetics, tools for gene cloning, identifications and analyses of a specifically cloned gene, utilization of a cloned

gene in prokaryotes and eukaryotes for medical, agricultural, and industrial aspects, and field trips.

92.304  UHURMINUgAmansuaziugImnTIy 1(0-3-0)
ISC304  Genetics and Genetic Engineering Laboratory

IvsRuneu: lrefnwvizedneinieniu 99, 303

Prerequisite: Have taken or currently taking ISC 303

U URnsiasuinuemanguivedin o3. 303 fugmansasiugininssy

Laboratory approaches in ISC 303 Genetics and Genetic Engineering.
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99.401  Trasaumamans 3 (3-0- 6)
ISC401  Bioinformatics

sAuneu : irefinen w3e AnwInieu 9. 303

Prerequisite : Have taken or currently taking ISC 303.

arufidosumsdiasauneanmans Ussamuazinaswestoyanediiner mdudunaznisdanisteyanig
T mesgidduiugnIs Mylessidmihiteglasadesanstaluana nmsUszandiaiesilonsdiansau
INAAERNS

Fundamentals of bioinformatics, types and sources of biological data, retrieving and managing of
biological data, sequence analysis, functional and structural analysis of biomolecules, applications of

bioinformatics tools.

92.402  aTVINeIgeamnIIkamalulagnsvdn 3 (2-3-4)
ISC402  Industrial Microbiology and Fermentation Technology

IdeAuneY ¢ LAEANYY 99, 301

Prerequisite : Have taken ISC 301

s

MIUszyna

a

AUn3FluN1INEANI@REAINNTIN 81 TENTURERAUNSES Wwalinvasaiio N1swen N1sARGEN
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LLazﬂ’ﬁLﬁU%ﬂ‘U’WaWS‘WU
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f9aun3e dadefifinasonszuiunisnan WUNUBATY wavaITEINeIveInITasImEn i
wazn1sUTuUTeaeiugiun3d nsldadunidlumalulagniswdn suwuu nsaiugu wagnisaneleundaansved
Ufnsalfinn saunamansnisldansevns msdule uagnisadrawdndan Ufuinisasunged dns@nwigaiuuen
amu‘ﬁ

Applications of microorganisms for industrial approaches, culture media, aseptic techniques,
screening, isolation and preservation of microorganisms, factors, metabolism and physiology related to the
productions, strain improvement of microorganisms, applications of microorganisms in fermentation technology,
types, process controls and mass transfer in bioreactor, kinetics of nutrient consumptions, growth and product

formations, laboratory approaches, and field trips.
= =1 a 1 a a ! ‘:9_/
wazidond@nwidn 9 wulein anTeivselull

09316 waluladtinmdawiedeutou 3 (3-0-3)
ISC316  Basic Environmental Biotechnology
IdsAuneu : efny) 9. 194
Prerequisite : Have taken ISC 194
nszvaunsamaluladdinan iiensiaasu tava UANYNIARAAINNTTUUATAIANITINYAT fuwdouluduinden
weluladTnmifonaunueluladmaed ndsnudnm  dnsAnvigauuenaniud
Principles of biotechnology are for environmental monitoring, industrial and agricultural pollutions

treatment, biotechnology for sustainable chemical technology and field trips.
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99317 NI90NLUVEINNABUAIADS 3 (3-0-6)
ISC317  Computer-Aided Drug Design

WTIRUNDY : WABFANYT 83, 294 LAz 939, 290

Prerequisite : Have taken ISC 294 and ISC 290

ATV TARIUETIUAAIMNTTUEN 'U'Vlmwuadﬂa:uﬁama%ﬁﬁﬁiaqmammwm gmsﬁa;ﬂauazm%aﬁaﬁ

\Aendeatunisdumiuazesniuuen nmseenuuueilnglideyalasiaieesiiuuasdoyavesansoongns msfinuiduns
A3ensewinanseengvduasiiu fmnisnisesnuuusmisaeuinmeslusuian

A cycle of drug development in pharmaceutical industries, roles of computers in pharmaceutical
industries, databases and tools related to drug discovery and design, structure-based and ligand-based drug

design, studies of interactions between active compounds and their receptors, future trends in computer-aided

drug design.

92.318  wilumaluladTinmdmiuingrmansgnannig 3 (3-0-6)
ISC318  Nanobiotechnology for Industrial Science
deAuneY : lpsfne 09. 294
Prerequisite : Have taken ISC 294
nsuanstalutana ansefiunsd wazdunid u1Uszynd N1sUTEAYY wareankuUIanIuIAuIlua1Y
weluladdinn Anwiarsesngrinianmsunméfsiveluladunlu gunsaluazinieaiiofild sufsnsufladymiwuuida
shemaluladlmisuunly fnsfnwgeuuenaniud
Biomaterials application with inorganic and organic materials, invention and design of nanomaterials
in biotechnology field, medical agents study with nanotechnology, equipments and devices, including traditional

technologies resolutions with modern nanotechnologies, and field trips.

99.319  nalulagoulaidmsuanamngsy 3 (2-3-4)
ISC319  Enzyme Technology for Industry

Fdsduneu : aauldl 99. 294 uaz 0. 295

Prerequisite : Have earned credits of ISC 294 and ISC 295.

unthiAgtunaluladioulss Tassada wihil audimani wazaudunizvossulss nsulinguuaznis

Bondeieulusdy nalnnsissfiten saunamans uaznsdudnisiau nalnnsmugunisieusaznisdansed
N3EUALNITMIUEN NMsLAUAeY uazmailiuans msnteguieulss undwesoulesilugnaimnssy nsdumioules]
yialmiuaznisimuieules uaznsussgndouleslugramnsay UjdRnsiisenadesiuidenin wasfnwgauuen
a0

Introduction to enzyme technology, structures, roles, chemical properties and specificity of enzyme,
nomenclature and classification, mechanism of catalysis, kinetics and inhibition, regulation of activity and
biosynthesis, separation, recovery, and purification, enzyme immobilization, sources of industrial enzymes,
screening for new and improved enzymes, industrial applications of enzymes, laboratory approaches, and field

trips.
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92.416  engdAuiuiugy 3 (3-0-6)
1SC416 Fundamental Immunology

[ '

undnAgiussuugiAuiy Mavihanwesssuugiauiuinadoguan uaslsaegnels MArdnaueig q ves

o

AlugiAuiuine wailagiiguivingluesuifins smtansAnwigauuenaniui

Introduction to the immune system, how the immune system function in health and disease,

immunologic terminology, laboratory diagnosis and field trips

99.418  wialulagTanmdn] 3 (3-0-6)
ISC418  Animal Biotechnology
dsAunieu : lagAnY) 93. 303
Prerequisite : Have earned credits of ISC 303.
Anwimalulaginmdninmedmuemisvesdnd nsduiugvesdnl uaznsusulsaiugdnd nsfnwigaiu
unan

Study of animal technology in term of animal nutrition, animal reproduction, animal breeding and field

trips.

99.419  wiAluladTinmmisnisnmg 3 (3-0-6)
ISC419  Medical Biotechnology

nstenaluladainmuldlunismdnyaniieifadelse msiaunondnuilse waznsimuninduile
LLf’ﬁjamﬂiﬂqﬁ’aimiLLasqﬁ’ﬁ%ﬂé’ﬁmLLazLﬂu{]zymsuaﬂUismﬂ ﬁmiﬁﬂm@qmuaﬂamuﬁ

The use of biotechnology in the production of diagnostic kits; the development of drugs and vaccines

for solving the problems of emerging and reemerging diseases of the country; and field trips.

99.426  NIMIVANIALTITS 3 (3-0-6)
ISC426  Biological Control
UsAuneu : @aula 09. 194 Lag 99. 301

Prerequisite : Have earned credits of ISC 194 and ISC 301.
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Principles and methods of biological control, important pests and natural enemies, biological control
of pests by insects as predators and parasitoids, pest control by fungi, bacteria, and viruses, biological control of
weeds, biological controls of plant pathogens, current situations, and case studies in the field of biological

control.

99.427  walulagTinniy 3 (3-0-6)
ISC427  Plant Biotechnology

ATeAUneU: LaAnE) 83, 200 Way 8. 303 way 8. 304
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Prerequisite : Have taken ISC 200 and ISC 303 and ISC 304

Importance of plant biotechnology on crop and yield improvement, principle of molecular biological
techniques and plant tissue culture involved in production of genetically modified plants and new varieties of
plants, problems and solutions on the production of genetically modified plants, safety, risk assessment,
environmental impacts, and ethical issues related to the production and consumption of genetically modified
plants, current and future situations in plant biotechnology, and field trips.
2.3.2) nguivualiuszand

Pnfnydesdnusnedvselull 7 20 wiedin

89.230 ANUABAABLAZNITIANITVRLEINI9LA] 2 (2-0-4)
ISC230 Chemical Safety and Waste Management
quazvendedunsny  unasiiin  Anudssierulasndtlumsisar  wansynusioywd & vide
duneden  msdamsinquarvesdeduniemensyuiunisingg  npvinemuatLazteiuaieafunguazveade
UNTE
yanew: dnAnyuenau s Any A ile

materials and waste generation, risk to public safety, potential to cause harm to humans, animals, or
the environment, disposal management of waste materials with various processes, laws and regulation of

hazardous materials and waste.

Remark: Student from different areas/faculties can enroll in the course.

99.232  adefluvsduaznisussendly 3 (3-0-6)
ISC232 Inorganic Chemistry and application
Fwdsuneu : aauld wm. 122

Prerequisite: Have earned credits of SC 122
sosUfavesesnau Wusslanaud laswasweduana laswadvedlany aflveweadauarnisussgndld UfAsenves
nsauaziua Uiseneendintuuazidndumaaiietunid wnilvessgvyvand miumsussgndlilunuuinnssy

Atomic Orbitals, Covalent Bonds, Molecular Structures, Metal Structures, Solid State Chemistry and
application, Acid-base Reactions, Oxidation and Reduction in Inorganic Chemistry, Chemistry of Main Group

Elements for Application in Innovative Uses.

99.330  ipdlBunIduaznisuseyndld 3 (3-0-6)
ISC330  Organic Chemistry and application
0IRUNeY : WEFANYT 9. 290

Prerequisite: Have taken ISC 290
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Chemistry of Carbon-Carbon Bond Formation, Carbanions, Organometallic Compounds and
application, Organic Oxidation and Reduction, Protecting Groups, Molecular Rearrangements, Synthesis Design of

Organic Compounds for industrial Application.

99.332  ipdleliuniddmsunisldaulugaamngsy 4 (3-3-6)
ISC332  Inorganic Chemistry for Industrial Uses
Fdsduneu : laefnw 8a. 232

Prerequisite: Have taken ISC 232

Wil uTTuLazasdtou vliavedunudlunisussendldlugnaivnssy lolawe3duvetans ygud
Wuszaud vguijauiundn ngefluanaisesdda ddnlvsinanes audiviadiwanuasnisuszendldeulu
gnaIMNIIN NMasBuaITideu anuladvsuaraudiivisguvnamans snsniuaznalnvesdisenvesarsiddou
yilavesansuszneu lavedunidlugnavinssuadl

Chemistry of Transition Elements and Complexes, Types of Ligands in Industrial Application,
Isomerism, Valence Bond theory, Crystal Field Theory, Molecular Orbital Theory, Electronic Spectra, Magnetic
Properties and application for Industrial Uses, Preparation of Complexes, Stability and Thermodynamics, Rate and

Mechanism of Complexes in Chemical Industries.

99.301  MIlATzimelesesiedmiunssuIunTeRa MmN TN 4 (3-3-6)
ISC341  Instrumental Analysis for Industrial Processes
UIRUNDY : 1ABANYT 89, 291

Prerequisite: Have taken I1SC 291
SnwardIAYLaYN150aNLUUNITIAULAENSIAUSABIRIRE1e NMSASaudI9819 A158RE N1sARREIMSUNTEUIUNNS
gnamngsd ndniuguasnsUszendmadalasnlnnniluuusznuuasiuunedind uialasunlnnni dadalasuilnn
71l nénn1suasmsUszyndesnoudanongonsu uaedfiduanlnsalnd nsussandlfinedndugedmiunisldalu
ANAINNTT

The key operation and design for sampling plan and sample preservation, Sample preparation,
digestion, Extraction for Industrial Processes, Fundamental and application of planar and column
chromatography, Gas chromatography, Liquid chromatography, Principle and application of atomic absorption

and emission spectroscopy, Application of Advanced Techniques for Industrial Uses.

99.343  \pilldiEnduazmadssynalddmivanaivinssuied 4(3-3-6)
ISC343  Physical Chemistry and applications for Chemical Industries
dsAuneu : laefinel 99, 293

Prerequisite: Have taken 1SC 293
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Introduction to basic mathematical methods for solving problems in chemical industry, lon transport,
Diffusion, Viscosity, Thermal conductivity, Electric conductivity, Molecular reaction dynamics, Quantum
mechanics, Schrodinger equation of simple systems, Atomic wave functions, Translational motion, Vibrational
motion, Rotational motion, Electronic structures and atomic orbital, Molecular symmetry, Valence bond theory
and molecular orbital theory, Introduction to molecular spectroscopy and applications, Electric and magnetic

properties of molecules for Industrial Uses.

wavidenfinwdn 9 wihedn Mnseivseluid
99.356  LALlgRaIMNITY 2 (2-0-9)
ISC356  Industrial Chemistry

wwildugeannssuaiivedlan wwifanAsygaansvetgnamnssuiniivedng uarniinirendeu Auys
1Ay veAtluNTTUIUNMINNEAAINNTIN MIVIIWALLLEE  N1TAIVANANIN NMTATUALLAZNITIANITANTNATY
mudasnstlulssnugnamnssy Wusssuvesineiustnd dnsdfinvuazgnuuenaniud
e« InAnwiuenanansaAne vl

Global Trends of Chemical Industries, Economic aspact of Chemical Industries in Thailand and ASEAN
region, The key factors of Chemistry in Industrial Processes, Technology Management, Quality Assurance, Hazard

Waste control and management, Safety in industrial plant, Ethics for applied chemists, case study and field trips.

Remark: Student from different areas/faculties can enroll in the course.

99.357  wannsawUninsalnUdwiutnedivszand 2 (2-0-9)
ISC357  Principles of Spectroscopy for Applied Chemists
Fwdaduneu : aeuld 09. 341 uazaeulsviefnwimioudiu oq. 343
Prerequisite: Have earned credits of ISC 341 and have earned credits of or taking ISC 343 in the same semester.
vannsuazmsiuunvesannsaln? mswkfedadu uwimdnlui naedeuiuagsdundsnululuana
nszUIuMseanauLazUanddesuasalges ngnisidenvesawnlnsaln Udmsunisldaulugnamnssy anuduius
spiauifvedluanauaraiunaduiite lulasvaninsaln® Sursiseaninsalnd sanslleidn- Fawaanlnsa
1n? aluainlnsalnd ssduszneuvesaiesdiesansibilodn it daaninsinlafines Surssaanlnslnladines g
fwawudaninsiimesuavnguadkauidse Jos msvsvendldnuimseilalsunadmiumsldanulugaamnssy &
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Principle and Classification of Spectroscopy, Electromagnetic radiation, Molecular motions and energy
levels, Absorption and Emission Processes, Laser, Selection Rules for Industry Uses, Relationships between

Molecular Properties and Recorded Spectrum, Microwave Spectroscopy, Infrared Spectroscopy, Ultraviolet-Visible

48



Spectroscopy, Spin  spectroscopy, Components of Ultraviolet-Visible Spectrophotometer, Infrared
Spectrophotometer, Luminescence Spectrometer, Lambert-Beer’s Law and Applications for Quantitative Analysis

in Industrial Uses and field trips.

92.358  msUszgnaldaninsalndmsuidninermansanamnig 3 (3-0-6)
ISC358  Applications of Spectroscopy for Industrial scientist
UIRUNeY : efinen WIRANYINTEUAU 09, 330 LAz B9, 332
Prerequisite: Have earned credits of or taking ISC 330 and ISC 332 in the same semester.
mMsUszgndnardnvaenislinuiiddnuesgansilileian durisn dedesuuniuAnslewuud anlnsalnd
uazunaanlnsusdilofigationdnualvesansduniduazeduniddmiuininemansgnat vnis dnsdnwgauuen
aonuil
Application and the key operations of Ultraviolet, Infrared, Nuclear Magnetic Resonance Spectroscopy

and Mass Spectrometry for Structure Identification of Organic Compounds for Industrial scientist and field trips.

99.436  LAlYIdN 2 (2-0-4)
ISC436  Ceramic Chemistry
Fdsduneu : aauls m. 122

Prerequisite: Have earned credits of SC 122

nszuaunsmaaefunidfildlunsduasmeiaminuiniie dnsnavesnisiiulavedoautfveussiiin
nsEUIUNSARATIZY kasn1sussgnddmiunisidauluanaimnssy

Inorganic Chemistry in Ceramic Synthesis, Effect of Metal on Ceramic’s Properties, Synthesis Process
and Applications for Industrial Uses.
09437 \AilBuvEdtugedmiugaamnsainad 3 (3-0-6)
ISC437  Advanced Organic Chemistry for chemical industry

UIRUNDY : WEFANYT 89. 330

Prerequisite: Have taken ISC 330.

msﬁﬂLm’lzﬁLLa3‘1@5%8Wﬁummiﬂizﬂa‘uLamaiﬂsdﬂﬁﬂﬁﬁ’wumﬂl,ﬁﬂ WUUIATI0ZABY WazvnozReNTiiilame
lsozmauiganiovatvoznon IndleadniamelsloiAa N159MUNUTELANYOIENTHANA 5T IUVIR N1TFAATIZINS
Fnmuasiaivemdndudisssuyd oxdladtu loleUTueed awesess damasss Unsenneslendn uazlnlaadl
nsUsznAfiugnaInIsuLAdl

Syntheses and Reactions of Small Ring, Five - and Six-membered Ring, Heterocycles with one or more
Heteroatom, Polycyclic Heterocycles, Biosynthesis and Chemistry of Natural Products, Acetogenins, Isoprenoids,
Steroids and Alkaloids, Pericyclic Reactions and Photochemistry, Application for chemical industry.
99.438  UjURnsdamsizvansBuniddmiuanamnssuadl 2 (0-6-0)
ISC438  Organic Synthesis Laboratory for chemical industry

ATIAUNDU : LABANET B9. 358
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Prerequisite: Have taken ISC 358.
walansduasIziansdunsd nswenliusansuariigatiendnuallagldinainaalasalntlugnamnssuiad
Organic Synthetic Techniques, Structural Identification of Products Using Spectroscopic Techniques for

chemical industry.

99.046  LATILATILANIYILALNIINTITUNNY 2 (2-0-4)
ISC446  Analytical Chemistry in Pharmaceutical and Medical Science

TIRUNDU : IABANE 7. 291

Prerequisite: Have taken ISC 291.

mﬁmiwﬁmmummgm FNI81VBIBLITNT BINY waglne mﬁmeﬁﬁy’ﬁmﬁammwLLaxﬂ?mm nsAneN
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Standard Method of Drug Analysis; United State, British and Thai Pharmacopoeia, Qualitative and
Quantitative Analysis, Study of Drug Stability, Drug Analysis and Drug Registration, Chemical Analysis for Diagnosis

and Screening in Clinical Sample. Field trips.

99.447  MTIATIEsidIeATesile 2 4 (3-3-6)
ISCA447  Instrumental Analysis 2

WTIAUNDY : IEANYY B9, 341

Prerequisite: Have taken ISC 341.

nann1skagnNIsUszndnITieseiidennuieu Sdldndanlnsalad n1siaseddndaunlnsalad n1s
Aenuressidiond wadamaaiised wadanisine wezuaaunlasam msdszendliaumedagiaeg

Principle and Application of Thermal Analysis, X-ray Spectroscopy, X-ray Fluorescence Spectroscopy, X-
ray Diffraction, Radiochemistry Technique, Flow-based Technique and Mass Spectrometry, Application of those

techniques.

99.456  Ulnsaduazmalulad 2 (2-0-4)
ISC456  Petrochemistry and Technology
WIAUNDY : 1ABANYT 83. 290
Prerequisite: Have taken ISC 290.
fuila 09dUsENeU waznsuendusgueslinaidon uwawdnuazeyiusvesarsusznaulalnsaniuoui
d1Afy NIEUIUNISRAR wazn1seRnLUUNIEUIUMINAnlugnavnssullnsall AuaudRuazsiinvesmigadu unumuag
nadenlidssuinieodmiunssuiunmstiasned nslnneimdlanedfneniedoatolnl  wnltumeluladnis
gnavinsatlnsied uazmsianstinsiedluliusslonisneg fnmsfnugnuuenaaud
Origin, Composition and Classification of Petroleum, Sources and Derivatives of Important
Hydrocarbons, Manufacturing Process and Process Design in Petrochemical Industries, Properties and Types of
Absorber, Roles and selection of Catalyst for Petrochemical Industries, Analysis in Petrochemistry with Modern

Instruments, Trends of Petrochemical Industrial Technology and Applications o f Petrochemical and field trips.
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99.457  winnssumaaildmsuineImansana1vin1suazn1sInng 3 (3-0-6)
ISC457  Innovation in Chemistry for Industrial Science and Management

Beauinnssufinaula anufmihuagineinisasielvinaeiififetesiuineimansgaaimnisuaznis
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Innovative topics of current interest and modern technology in chemistry for Industrial Science and
Management will be offered and field trips.

Remark : Student from different areas/faculties can enroll in the course.

99.458  LAdinedles 2 (2-0-4)
ISC458  Polymer Chemistry
WUIAUNDY : LABANYT 83. 290
Prerequisite: Have taken ISC 290.
nMsdaunngiianmedwesiddyludamndyd Uiiteuaznszuaunmslunsduasesi nalnnsiinufazen
AALTRNIMEN AN TInTITIATIEY antuzanuundnuasedugiu fedrenisimedweimanilulsendld §
miﬁﬂmamuuaﬂamuﬁ
Commercial Synthesis of Some Important Polymers, Reaction and Manufacturing Procesess, Reaction
Mechanisms, Physical Properties and Characterizations, Crystalline and Amorphous States, Applications of these

Polymers and field trips.

99.459 ﬂszmumiﬁugﬂwmaan 2 (2-0-4)
ISC459  Polymer processing

Fwdaduneu: aeuld 0. 458

Prerequisite: Have taken ISC 458.

audAnisinavesianmediuesasumal nsAinwwasimaudinisiva Anuduiusseninsaudinisivauay
Tnssadrsvadhnananedues matharudluanaudinisivavestamedwesluldlunstusuiununatain nssuiunis
wagIstugUneAiLes nsruILNTEREA sda N1sitn MsTausy waznistugUdul Gmsfinmgauuenaniud)

Rheological Property of Molten Polymers, Determination of Rheological Property, Relationship
between Rheological Property and Molecular Structure, Applications of Polymer Rheology for Polymer
Processing, Processing techniques, Extrusion, Injection molding, Blow molding, Calendaring and Fiber forming

(Field trip included).
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99.260  NYUNILDINT 2 (2-0-4)
ISC260 Food Laws
ﬂgwmaLLaxﬂﬁaﬁaﬁuLﬁ'mf“fuﬂismuﬂWimammvmiLLa3mim‘Uﬂm@mmWLﬁammﬂaaﬂﬁaﬂumﬁﬁiﬂﬂ UINTU
VDI NWNTILAVUTLVALAZAING NTLEAIRAINLAZATLAYUIDINIT VONMUUANIINITAITENINUTEINA
Laws and regulations related to food manufacturing and quility assurance for consumer safety,

National and international standards, Food labeling and advertisement, Intertrade regulations.

92.360  FATVINYIEMIURRAMNTININNT 4 (3-3-6)
ISC360  Microbiology for Food Industry

Fwdsduneu : aeuls 9. 194

Prerequisite : Have earned credits of ISC 194.
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Microorganism important in food, Types of microorganism in food, Factors affecting growth of
microorganism in food, Food spoilage microorganism, Food borne pathogen and control, Source of
contamination, Quality deterioation and food spoilage, Microorganisms used in food processing and in health

food, Effects of food processing on microorganism, Standard and analysis of microorganisms in foods, Field trips.

92.370  wnAluladnisudsgvems 1 3 (2-3-4)
ISC370 Food Process Technology 1

wnAnveINsUTRTRluNINERMT Tagiutazdiuusznouililunszuiumsussemns msdans
wazNsmSeNTngAy Faudnsdauen meahauareIn Msiaueuar  nsaan MsUftRnsmdsnsiiuiies Ujoins
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Concept of good manufacturing for food production, Raw material and ingredients used in food
processing, Raw material handling and preparation including selection, cleaning, trimming and blanching, Post
harvest technology, Unit operations in food industry including crystallization, filtration, extraction, size reduction

and mixing, Properties of water used in food industry, Field trips.

22.371  wealuladmsudssuenms 2 3 (2-3-4)
ISC371 Food Process Technology 2
Jdaruneu : geuls 1. 370
Prerequisite : Have earned credits of ISC 370
wann1skazNIswUsIUIMMIAIEIENsWUTUMeANSou Msuddu msudilenuds nsviui nsanesed
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Fundamental of food processing including thermal processing, chilling, freezing, dehydration,
irradiation, fermentation, concentration, and use of food additives, Effects of processing methods on quality and
storage of finished products, Role of cleaner technology for food industry, Food packaging, Emerging technology

of food processing, By-product and waste utilization, Field trips.

99372 AMNTIUNTMUTIURINNS 3(2-3-4)
ISC372 Food Process Engineering
Jdsduneu : @ouls 99, 390

Prerequisite : Have earned credits of ISC 390.

msﬁmé’n’%mﬂiimﬁﬁﬂﬁmaﬂismumiLLUigUmmsmﬂ‘ifﬁuﬂssmumiLLUigUﬁmmm%augﬂ FEUUNIWBEY
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Engineering principles of importance to food processing, including thermal processing, refrigeration
systems, consequences of freezing on physical properties of foods and freezing time estimation, psychrometric
chart and fundamental conservation rules of drying as a simultaneous heat and mass transfer operation, food
concentration with focuses on mass and energy balance in evaporator, size reduction, solid-liquid extraction, and

filtration.

99.380  MANN9LALDIMT 3 (2-3-4)
ISC380 Principles of Food Chemistry

FvdsAuneu : @euld 9. 291

Prerequisite : Have earned credits of ISC 291.

aefUsznouTRteIS 1hdasy Tnswade warvaudimaniiveni Wsiu arslulawmsn lodu 3mfiu indous wax
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Food composition, Free water and bound water, Structure, and properties of water, proteins,
carbohydrates, lipids, vitamins, minerals, and pigments in food, Chemical analysis of water, proteins,
carbohydrates, lipids, and ash in foods, Water activity determination, Chemical and biochemical changes occuring

in these food constituents during processing and storage, including mechanisms and prevention.

99.381 ASIATILINILATVDID NS 3 (2-3-4)
ISC381 Chemical Analysis of Foods
Furdasunauy : @aule 89. 380

Prerequisite : Have earned credits of ISC 380.
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Composition, structure, and properties of food color, flavoring agent, and food additives, Operation
and maintenance of instruments used in chemical analysis of food, Qualitative and quantitative analysis of food
component using spectroscopy, fluorometry, atomic absorption spectroscopy, gas chromatography and high

performance liquid chromatography techniques.

92.382  lawumisdwmiuguseneunisenms 2 (2-0-4)
ISC382 Nutrition for Food Manufacturer
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Food and nutritional value, Metabolism of food in human body, Nutritive and energy requirement of
individual according to nutritional status, Interactions between vitamin, mineral, protein, carbohydrate and fat in
food, Influence of ethnic culture and eating behavior related to nutritional status, Application of food technology

to solve mulnutritional problems, Nutritional food labeling.

99.460  NFEUAVIREIMTUDNAMNTTUEINNT 2 (2-0-4)
ISC460  Sanitation for Food Industry

Ataduneu : @auld 99. 391 uay 99. 360

Prerequisite : Have earned credits of I1SC 391 and ISC 360.

UNUMKaEANNAIAYVRINITEUIAUIadeANYaDn 8098 M1 LUSHNTUNITEUIAUIE0IMTS 11 wagnns
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Sanitation aspects and roles in food safety approach, Food Sanitation program Water and water

management in food industry Concepts of cleaning and sanitizing, Cleaning and sanitizing compounds in food
industry, Waste mamagement program, Pest control, Hygienic design in food industry, Hysienic in food storage

and transportation, storing and transportation.

wasidendnwan 4 wihedn nsieinselud
99.066  DIWNIUNNLATNARA N 3 (2-3-4)
ISC466  Fermented Food and Products
Jdaruneu : @auld 09. 360

Prerequisite : Have taken ISC 360.
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Types of fermentation process, Fermentation kinetics, Bioreactor design and types, Starter culture
prepearation, Factor influencing fermented food production, Applications of microorganism and enzymes used in
beer, wine, vinegar, soy sauce, soy paste, dairy products, amino acid, and indigenous foods and Fermentation

and purification technology employed for value added products, Field trips.

99.467  NMINAUWARS UM THASWIRNTTY 3 (2-3-4)
ISC467  Food Product Development and Innovation

deAUnNeY : LABfnE 99. 266 %39 89. 370 %30 8. 390

Prerequisite : Have taken ISC 266 or ISC 370 or ISC 390.

WUIRALAZNENNNITOINSHAILNERS T nszUIUMITAIRERSTe sl aenadeiuaufosisues
naakaruslaaldming uinnssue s msafauazAnidenauAnKaniuaud NsTvuARLIARKNER U9 WaznIS
ey Mswansdasarisuuuulaelinedansinuigns nsruiumnssanuasussyiaeiiivanzay nsaaouRATH
wansouel nsmeaeuduilan nmseenuuuiaiesiieiielinaaeuduilon mavedeueigmniuinuvemaniud adanily
lunsmageu nMsnageunaInkazn1sUINEAS M lnignain ﬁmﬁﬁﬂmgmuuaﬂamuﬁ

Concept and principles of product development, Food product development process in accordance
with target market and consumer needs, Food innovation, Generation and screening of new product ideas,
Defining and testing product concept, Prototype development using appropriate formulating techniques,
processing and packaging, Product testing, Consumer testing, Tools for consumer testing, Shelf life evaluation,

Statistical analysis, Market testing and new product launching, Field trip.

99.468  NITHATIINNUSTAMEUNAVDI019NT 2 (1-3-2)
1SC468 Sensory Analysis of Foods

UNUIMLAZANAIAYUBINITIATIZYIN U ST AUR AR 0QRaMNTINDMNT AnvaNNUsEamMANaLay
mMsfuimsssamduda msdidunisvaaey tadeiifinaiensvagey nsdmdenuasfindugvaaey Bnsvedeuuas
nsidenliisvaaeu madalinaaouiiionsimunanios afanltlunismaaey msseaumamsvaaey dAnuigny
uaﬂamuﬁ

Role and importance of sensory analysis in food industries, Sensory attribute and perception,
Conducting a sensory test, Factors influencing sensory verdicts, Selection and training of sensory panelists,
Sensory evaluation tests and guidelines for choice of test for a particular application, Evaluation techniques of
product development, Statistical analysis for sensory evaluation, Guidelines for reporting sensory results, Field
trips.

Remark : Student from different areas/faculties can enroll in the course.
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99.469  WhilefnwifiAwmdivermansuazmalulagnisenmns 2 (2-0-9)
ISC469  Selected Topics in Food Science and Technology
Wdefiawiiigiuanuy anuivid uaswaluladinidniwinuineimansuazimalulagniseims

Topics in selected area of novel knowledge and technology in food science and technology.

09476 weluladuansnsiidedns 2(1-3-2)
ISC476  Meat Product Technology
AUIAUADY : LABAN®YI 99, 266 ¥ ©9. 360 13D ©9. 380
Prerequisite : Have taken ISC 266 or ISC 360 or ISC 380.

a

Tssadne andhniaiad nenm uazgdunisaniidodnd naudsuulanuninaendsnisen Tagideuu
a5 A3eslle LLazﬂszmumsLLUsgﬂmamﬁmeﬁLﬁaﬁmi N153U1AUIALSINY N1IAIVANKALNITATIVADUAN WA
nsidoudsvesnandne n1sifuinu nsusTguaznITuuas Yo musuasimsguvesHandel mslduslenminnnea
waselel In1sAnwgauuenan

Structure, chemical physical and microorganism in meat, Post-mortem changes of meat quality, Food
additives, equipment, and processing of meat products. Food plant sanitation, Quality control and quality

inspection of products, Product deterioration, product storage, packing and distribution, Utilization of by-

products, Field trips.

99.477  Aveimaniiasimalulagonisuy 2(1-3-2)
ISC477  Dairy Science and Technology

ItaAuneu : iefny 99. 266 30 3. 370 %38 B9, 390

Prerequisite : Have taken ISC 266 or ISC 370 or ISC 390.

siauarantfvesesdUsznauluthuy msmmaauamm‘wLLasmisuua'qﬁmuﬁu msudsUiduesy we lesn3u
ToiAsn weuds uazuung mamawaqm'ﬁLLUigﬂﬁiaaﬂﬁﬂﬁsﬂawaﬂwg’mm A3MTIIEOUAAAMHAR AT NsidouRA M
uazmafiuinu mslivsleminndumiefiussnanassld fnmsfnwgauuenaniud

Types and properties of milk constituents, Quality inspection and transportation of raw milk,
Processing of dairy products including cream, butter, ice cream, yoghurt, cheese and milk powder, Effect of
processing on milk constituents, Quality inspection, Product deterioration and storage, Utilization of waste and

by-products, Field trips.
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99.478  Iegmaniuazvaluladvuleu 2(1-3-2)
ISC478  Bakery Science and Technology

UsRUneY : WefinYl 83, 266 %39 93. 370 %30 83. 390

Prerequisite : Have taken ISC 266 or ISC 370 or ISC 390

audRnIaNIenIN mﬁLLawﬂﬂﬁﬁuaﬁmqﬁuﬁiﬂuwﬁmﬁmﬂﬁwuﬂﬁ LAN ﬂﬂﬁ UAZLWART NITUIUNIINAAULAZNT
muau@mmwmamﬁm%mwﬁﬂ LAn V‘jﬂ?ﬁu L& mil,?fauQmmwmaamamﬁmﬁﬁﬁuumau msm’mﬁauqmm‘wmaﬂNamﬁm%muu
ou fimsAnwignuuenaniud

Physical and chemical properties of ingredients and their functions in bread, cake, cookie and pastry,
Processing and quality control of bread, cake, cookie and pastry, Deterioration of bakery products, Quality

inspection of bakery products, Field trips.

99.486  wialulagianuarussineienns 2 (2-0-4)
ISC486  Food Packaging and Material Technology

auUAnINIEN MLAzIALiveITanUTTYA TIUTENNG19Y ms%ugﬂmmﬁm% \n3esilouaynsusTgiiviedmiy
HANAMNIMNT UTTAANNAMTUREAT IR IMTUAAZUTELAN UNUINTBIN1BULUTTIABAMAINYDIDNNT N1TDBNWU U
UssYiauet msUsziliuetgmisiiuinwemsluussyiust InsAnwigauuenanud

Physical and chemical properties of packaging materials, Formulation of packaging, Packaging machine
and technology for food products, Packaging for various food groups, Roles of packaing on food product quality,

Packaging design, Shelf life evaluation of packed food, Field trips.

01487  mwifvinendesiuvesoms 3 (3-0-6)
1SC487 Introduction to Food Toxicology

IsAuneY : efnw) 09, 294

Prerequisite : Have taken ISC 294.

o

A ansiwludsnnden n1sidigsnane nsgedu nisaanesi waznisiuoonvesansiiy nsiindiy
ansiuinuluomisnusssud arsiviuie ludnd uazaisivaingdunid arsiaddnefiudldlunisin wasuay
RANMNTINDINIT a1513UU @1IRNANY LLaSﬁ’ﬁUuLﬁaqumWﬁ msUszifiuanuduivuazanulaenievese1mg

Definition, Toxin present in environment. Administration, Absorption, degradtion and excretaion of
toxicants, Toxicity. Natural toxins present in food: phytotoxins, animal toxins and microbial toxins, Chemical
toxicants used in industry and agriculture, Food additives, residues and contaminants, Risk assessment and food

safety.

99.488  lavundvuazenmmsileiduy 2 (1-3-2)
ISC488  Nutraceutical and Functional Foods
IUsAUneY : WefinY) 83. 266 %39 93. 370 %30 83. 390
Prerequisite : Have taken 1SC 266 or ISC 370 or ISC 390.
A9nAL unumvedlavundukarenisilenduseauain arsdA glulnvuadusazemisileidu n1s

MTIRABUGVIBVOIATEAY NsRWERSuNo sty nguinguaztelsAuiieItes In1sAnwinauuenaniun
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Definition, Roles of nutraceuticals and functional foods on health, Active ingredients in nutraceuticals
and functional foods, Determination of active ingredient activity, Development of functional food products,

Related law and regulations, Field trips.

99.489  wiAluladndndueidnuasnalil 3 (2-3-4)
ISC489  Fruit and Vegetable Product Technology

ItaAuneu : ie@nw 99. 370 Uaz 0. 380

Prerequisite : Have taken have taken ISC 370 and ISC 380.

aiTieuaresdusznoumaaiivesinuassall  Jadefifinaronnnminuaznald madsunamisdaundl
founarmndam i) msufuandamaiuifen mafunwinuazsalsl nsuaunisudssinuaznalflugnannssy
MIMUANANNTKEASIS naideunn AR En e msliussleminndiumdeiiasnanaesld I
miﬁﬂw’]ﬁ]muuaﬂﬁmuﬁ

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

Waste and by-product utilization, Field trips.

2.4) v na0NES 6 wienn
92.196  AIUINNIMYIAANTRRANMNITLALNITIANTT 3 (3-0-6)
ISC196 Introductions to Industrial Science and Management

Anwimaninsingimaniuazmaluladiiferdesiugnamnssudidnszauuiuni aud tuas
Inernsiiviuasie weuseomeluladmsianisiifinnuaenndesiugaat dmiuvlszneumsegnaiasosssu fimsdnwg
auuonan

snew: dnAnwuenanunanansafnuivild

To study subjects in sciences and technology for important industries globally, modern technology
and current management technology for ethical entrepreneur, Field trip.

Remark : Student from different areas/faculties can enroll in the course.

99.193 AU NITRULAZNITUIIS 3 (3-0-6)
ISC193 Financial and Managerial Accounting

ﬁmsnﬁugmﬁy’aﬁmmsﬂ’m%miﬁuLLazmiﬂ’zy%miU%mﬁ Tneunsins ziuasyssifiuansaumatayidaiu
druvisveanszurunisuimsludiunisnaun nsdndule waznsauey ﬁugmmaﬁmmiﬁm%miﬁu AULUIAR
nanN13N150T LarlATIai U0 I18UNNNITRUUTELANANG 9 ﬁugmwﬁmmiﬁzy%miu%‘vm FIWDINTHRAUILAY
nsldasaumanstaddniunsdndulaniely waAnssudumuuaznsiezy funuauduazuinig wazdunusng q 9
Aendastunmsindulanielu

e dnfnwiuenaiviaunsadnyinilla
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Introduction to both financial and managerial accounting, and emphasizes the analysis and evaluation
of accounting information as part of the managerial processes of planning, decision-making, and control,
Overview of financial accounting: basic accounting concepts and principles, the structure of various types of
financial statements; introduction of managerial accounting and the development and use of accounting
information for internal decisions, cost behavior and analysis, product and service costing, and relevant costs for
internal decision-making.

Remark : Student from different areas/faculties can enroll in the course.

99.392 mimmmLLasﬁﬂwsmiLﬁuéﬂizﬂaumi 3 (3-0-6)
ISC392  Marketing and Entrepreneurships

Noud wUIAA wazAnudidyeinIsnaIn dmsulssyndldiumsimuindadud wasn1siewatn nsld
foyadiAgnisnisnatauaznisidenianismain Tasufunudliuvesdunndounianisnaiauagnginssuguilan
Nusunagnimamsaaaiieaudnislumsidimaindmneuazaienldiuisudinsusiuresiussnaunis
winnssuwasningdunedynn NMsTaruaugsna wnun1IRuEasNITULT WHUNITHEALAZUNUNITUSUITUARINT WiAEA
yplumsiannadadasiuazisusiugsia ngmnefiieadestunsuszneums fnmsfinwigeuuenaniud

e « dnfAnwiuenanuanansafnuivild

Marketing theory, concept, and importance for application in product development and product

launching, Utilization of significant market information and marketing research emphasized on trends in market
environment and consumer behaviors for strategic planning to successfully achieve the target market and to
build or create competitive advantages, innovation and intellectual property, writing business plan, marketing
plan, financial plan, production plan, and human resource management plan, funding sources for product
development and the dawn of business, related law for entrepreneurship, and field trips.

Remark : Student from different areas/faculties can enroll in the course.

99.491  n1sdannsladafnduazislgaunmudniuananssy 3 (3-0-6)
ISC491  Logistics and Supply Chain Management for Industry

mumnelazesrUszney Jymindlugavnssned vie granvnssuenns niegnamnssumaluladiinm
wwslunisundym nagnslunisdant waznisldmalulagasauwmelunisianisladafinduasvilggunmudmsy
gnanunssLadl vi3e gaavngILeNS vi3e gravinssumealuladdinm fnsfnwigeuuenaniud

snew: dnAnwuenanuanansafnyivild

Definition and element of logistics and supply chain management in industry, Problem found in
chemical, food or biotechnology industries, Method to solve logistics and supply chain management problems,
Supply chain management strategy and the application of information technology in supply chain management
for chemical, food or biotechnology industries, Field trips.

Remark : Student from different areas/faculties can enroll in the course.
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99.492 mﬁﬂmﬂiwﬂuuaxmiamu 3 (3-0-6)
ISC492  Plant Management and Investment
msnefalssnufiefiulseansamnisudn wavdenadeiunssuisnsuandia ﬂ{]ﬂmaiiﬂmul,l,a:?ilal,l,’mﬁamﬁ
\Reates mdamisnndn aauam uazdufands msvudeTaglulsany msnasumssdatasidsau Al
fialasams mmanadiiunts wasfuamuveddanis melulaBnisdnmsfisonndesiugaasionsounsdfnuuasy
NuYeNaT
snew: dnAnwuenaiuaansafneividld
Plant layout for effective productivity and in accordance with GMP requirements, Factory and
related environmental laws, Production, quality, and inventory management, Material handling in plant,
Production and labor planning, Expense of Project, Schedule of Operation and Project Investment, Current
management technology with case studies and field trips.
Remark: Student from different areas/faculties can enroll in the course.
waztinAnwanunsaidendnunseiviimunlilungidvidendnwdn 3 wiefin  ansgivilunguin

selud

nguvmalulagyanin
99.200  wannsmAlulagdinamn 3 (3-0-6)
ISC200 Principles of Biotechnology
mansfiieatostumelulaiininlugusiag saonauntsiiluussgndld s
mimmmLLasmmUaaﬂﬁww%amw
vangwie: tnAnwuenanuannsodnuisils
Subjects involved biotechnology in various aspects including application, biosafety and control.
Remark: Student from different areas/faculties can enroll in the course.
nauivAdiusTynd
99.230  AmuUaenfuLarNITINNITTOIdENILAL 2 (2-0-4)
1ISC230 Chemical Safety and Waste Management

[ a o ' =

AOUAZUDILALDUATIY wndafinn Anudssreauvasadeluaisisus HanIENUsoNyws dnd n3e
Aaanden M3danisinguazveadusuniedenszuiuniiigg nguineauauuaztefruafeiuinguazves de
PUNTY

yaneing; SnAnvuenaEINIaAny Nl

Materials and waste generation, risk to public safety, potential to cause harm to humans, animals, or
the environment, disposal management of waste materials with various processes, laws and regulation of

hazardous materials and waste.

Remark: Student from different areas/faculties can enroll in the course.
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93.356  iAdlgnamngsy 2 (2-0-4)
ISC356 Industrial Chemistry

wwildugaamnssuaiivadlan wnAaaATYgAanivesenavnssuaiivedlng wazinimendu Fus
drAguenailunszuiummigeamnisy MsUTswAlUlad  N1SAIUANAMAIN  A1IAIUANLAENITIANTITANSHATY
anudasadelulssnugnaimnssy slessauvestinaiiszend fnsdAnwinazgauuenanud

NUELNG) ShinwuenavausadneInile

Global Trends of Chemical Industries, Economic aspact of Chemical Industries in Thailand and ASEAN
region, The key factors of Chemistry in Industrial Processes, Technology Management, Quality Assurance, Hazard
Waste control and management, Safety in industrial plant, Ethics for applied chemists, case study and field trips.

Remark: Student from different areas/faculties can enroll in the course.

99.457  winnssumaalldmsuIngImansanaInn1suaznIsIanTg 3 (3-0-6)
ISC457 Innovation in Chemistry for Industrial Science and Management

Sesuimnssuiitiaula arwdnniesineinmsatelmimaeififeadesiuinemansgnamnisuaznns
IANT ﬁmiﬁﬂmq}muuaﬂamuﬁ

snew: nAnwuenanunaasafnyivild

Innovative topics of current interest and modern technology in chemistry for Industrial Science and
Management will be offered and field trips.

Remark : Student from different areas/faculties can enroll in the course.

nauivIInemansuazmalulagnisens
09266  mudibosumeinemaniuasimeluladnnsemns 3 (3-0-6)
ISC266 Fundamental of Food Science and Technology

duUsznouete Mg AuAmMlATLINTG MIAsuLUamese s Msidendevesens Ufdansiams
wiglugnainnssueims ndnnsnisudsglemns lasldanudou nmsuguds nsudidu mmdn nsdssiunaznis
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wnews) : dndnwilunauiviinermansuasinalulagnisemsaiusadnyinillaudlianusaduniiein

Food composition, Nutritional value, Changes, and deterioration of food, Unit operation in food
industry, Principles of food processing including thermal, freezing, chilling, and fermenting processes, Quality
assurance and evaluation, Food packaging, Product development, Food sanitation.

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

but the credits cannot be earned.

99.366 9IMNIHNBAVNN 3 (3-0-6)
ISC366 Food for Healthy life
Uszinnvesemnsiieannin n1suslanemaiieguamiia msldmnuinidinermansuazimalulagnis

21sludinUsEdiu 9 mnsiuNSIUENITRYINIANIE N8 IURAIND NS kagn1TsviviulavaneIms
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Category of food for health, Consumption for healthy life, Knowledge in food science and
technology applied in daily life, Food for excretion of environmental toxicants, Understanding food labels, Food

advertising literacy.

92.382  LnwunsdmsugUsEnaunisemis 2 (2-0-9)
ISC382 Nutrition for Food Manufacturer

onsuazAAvalaTMS Mstdsundamesensileringsnsnie amnudssnisasemsuasndsny
YBIYARANINAN1IENLNTUING Ufduiusvesingdiu indows Wskiu mslulanse ludu Tuevns dvswavesinusssy
waznnAnssunsuilanfiiieadestunmglavuinis Jgmuegismaudlunngymlaruins nsuaninuamislaunns
UURAINBINIS

Food and nutritional value, Metabolism of food in human body, Nutritive and energy requirement of
individual according to nutritional status, Interactions between vitamin, mineral, protein, carbohydrate and fat in
food, Influence of ethnic culture and eating behavior related to nutritional status, Application of food technology

to solve mulnutritional problems, Nutritional food labeling.
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28 | 31005xxxxxxXXX S99ANENSI19N5Y AT.TNAMN FUNIE Ph.D. Food Science Ehime University, Japan 2539
M.S. Aquatic Product Kochi University, Japan 2536
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M.S. Food Science University of Massachusetts, 2544
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WA wAlulagnemIs PHIAINTUIN A 2538
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M. LAiALATIZA URINRELTelnl 2537
WU \Adl UAINEGETealnl 2527
41 31016XXXXXKXX 509ANEN19159 A3.ENTUN Ph.D. Theoretical Chemistry University of Cambridge, UK 2542
Aufgelsady MU wil (NesAteududu 1) AV RPIERGHHITEY 2538
42 | 3160450000 509ANENI19159 75.6070 SuEIUNS Ph.D. Polymer Science and UUINYNRBURRR 2549
Technology
M.Sc Polymer Science and UNINYREURRG 2544
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The United Kingdom
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7 48853xxxx Professor Food | Juan L. Silva Ph.D. Food Science Mississippi State University XXXX
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