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2.6.1 UUsTINMUUEUAY (W8/un)
. UszananisanldangTuteuuszana
NUINTIYTNY
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3.1.3 51w lundngns
midgfin (UTsENe-UUR-Anwnienued)
1) vwmdndneialy 30 wuenA
- NFUIVIHIANAENS 6  wghn
Fon 2 siedmansednseluil
A 021 dsanaansludinyuszaniu 3 (3-0-6)
GE 021  Social Sciences in Everyday Life
A 022 @158533Ulan 3 (3-0-6)
GE 022  World Civilization
v 104 muwéuaz?amé’am 3 (3-0-6)
GE 104  Man and Environment
AN 302 dipnnazinussulng 3 (3-0-6)
GE 302 Thai Society and Culture
N 321 LesugianeLisauazn s Tigad 3 (2-2-5)
CM 321 Sufficiency Economy and Sustainable Development
Af 101 LasugenandliloTinysydfulaznisusenauns 3 (3-0-6)
EC 101  Economics in Daily Life and Operations
- NHUIVINYBUAENS 6  vlenn
Fon 2 sedmansedvseluil
An 011  uywdiuaInun@as 3 (3-0-6)
GE 011 Man and Arts Appreciation
AN 012 Fenenunginssuyud 3 (3-0-6)
GE 012  Psychology and Human Behavior
v 013 qmmmﬁamaﬁm%ﬁm 3 (2-2-5)
GE 013  Health for life
AN 180  AaUzAumuARESI9ETIA 3 (1-4-4)
GE 180 Art and Creative Thinking
An 304 mansuazAadueleygyivu 3 (2-2-5)
GE 304  Liberal Arts of Intellectuals
AN 305 Utz iRmansiaziauIn1s909a1uun 3 (3-0-6)

GE 305 History and Development of Lanna

21
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- NGUAVIN1W 12 wilenin
An 031 mskinwlng 3 (2-2-5)
GE 031  Thai Language Usage
Fiv 141 mmé’mqwﬁugm 1 3 (2-2-5)
GE 141  Fundamental English 1
midgfin (UTTENe-UHUR-Anwniienued)
N 142 mmé’mqwﬁugm 2 3 (2-2-5)
GE 142  Fundamental English 2
AN 241 AWIBINQUITINEImIanswaziialulad 1 3 (2-2-5)
GE 241  English for Science and Technology 1
- NHUIVIINYIAEATUATANAAIENS 6  wigin
Ny 101 inunssiiedin 3 (3-0-6)
AP 101  Agriculture for Life
Fondn 1 sedvanmeiveellil
M 101 Anereansiiiedin 3 (2-2-5)
SC 101  Science for Life
W 102 AsHRUNINeImansiazinalulad 3 (2-2-5)
SC 102  Development of Science and Technology
av 014  nsAUAuaNsIwedienIsANY 3 (2-2-5)
GE 014  Information Searching for Academic Study
20101 dmnssudesduluiiauszsniu 3 (3-0-6)
El 101 Basic Engineering in Daily Life
79102 wiwassigiuemswaen 3 (3-0-6)
El 102  General Aspects of Food and Drug
W 100 wasudnIuTInUTEIn iy 3 (3-0-6)
RE 100  Energy for Daily Life
2) NUINIVUANIE 99 -102 %iene
- NFUIYIUNY 31 wdlenn
AN 242 AWBINGUTINEImaniuasinalulag 2 3 (2-2-5)
GE 242 English for Science and Technology 2
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Ar 131
MA 131
AF 132
MA 132
A 233
MA 233
7 101
Bl 101

P37 102
Bl 102

Wa 109
PH 109
Wef 110
PH 110
an 301
ST 301
A 101
CH 101
A 102
CH 102
AN 103
CH 103
AL 104
CH 104

Al 200
CH 200
AN 211
CH 211
Al 212

wAaRdadnTUINgIMmEnS 1 3
Calculus for Science 1
whaRdadnSuInemans 2 3
Calculus for Science 2

[
v

uAaARETUEN 1 3
Advanced Calculus 1

NaNTINGN 3
Principal Biology

UURNINaNTIINeT 1

Principal Biology Laboratory

23

(3-0-6)

(3-0-6)

(3-0-6)

(3-0-6)

(0-3-1)

igfin (UssEne-UUR-Anwnilgnued)

anddessu 3
Basic Physics

UfTRmsiandidesiy 1
Basic Physics Laboratory

GIGAR 3
Principles of Statistics

nanuAdl 1 3
Principles of Chemistry 1

UURnsall 1 1
Chemistry Laboratory 1

nanLAl 2 3
Principles of Chemistry 2

UdRnisedl 2 1

Chemistry Laboratory 2

- NguAvNONUIAY 59
N133IANITANTANIUNTIEkAY INgTINY 2
Hazardous Chemicals and Toxic Substances Management

LPIAATIZN 1 3
Analytical Chemistry 1

UURNISAIARsIEN 1 1

(3-0-6)

(0-3-1)

(3-0-6)

(3-0-6)

(0-3-1)

(3-0-6)

(0-3-1)

u28nn
(2-0-4)

(3-0-6)

(0-3-1)
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CH 212
AU 213
CH 213
AU 214
CH 214
AU 251
CH 251
AU 252
CH 252
AN 253
CH 253
AN 254
CH 254

AN 261
CH 261
AU 262
CH 262
AN 300
CH 300
AN 311
CH 311
AN 312
CH 312
AN 323
CH 323
AN 324
CH 324
AN 325
CH 325
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Analytical Chemistry Laboratory 1
LAIALATIZN 2 3 (3-0-6)
Analytical Chemistry 2
UfURn1sAiIAsIE9 2 1 (0-3-1)
Analytical Chemistry Laboratory 2
LAIBUNTE 1 3 (3-0-6)
Organic Chemistry 1
UFURNSLATIBUMTE 1 1 (0-3-1)
Organic Chemistry Laboratory 1
LPIBUNIY 2 3 (3-0-6)
Organic Chemistry 2
UfURNsLALIBUNTE 2 1 (0-3-1)

Organic Chemistry Laboratory 2

igfin (UsTENe-UUR-Aneflgnued)
LTI TINENE 1 3 (3-0-6)
Physical Chemistry 1
UFuRNsIAT e nENd 1 1 (0-3-1)
Physical Chemistry Laboratory 1
nstdaninsuvsigadiondnualansiadl 3 (3-0-6)
Spectrometric Identification of Chemical Compounds
ningiduadadle 3 (3-0-6)
Instrumental Chemical Analysis
UftRmnaiiineidauniedile 1 (0-3-1)
Instrumental Chemical Analysis Laboratory
Fuadl 1 3 (3-0-6)
Biochemistry 1
UfuRnsTuedl 1 1 (0-3-1)
Biochemistry Laboratory 1
FuAd 2 3 (3-0-6)
Biochemistry 2
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viaena (Ussene-l)

Al 326 UHURNsTRAN 2

CH 326  Biochemistry Laboratory 2

Al 331 wAdlellunsy 1

CH 331 Inorganic Chemistry 1

Ay 332 UfuRnseileliuvsd 1

CH 332  Inorganic Chemistry Laboratory 1
Ay 333 LAdlolumn3d 2

CH 333 Inorganic Chemistry 2

AU 334 URURNsiedetiuvsd 2

CH 334  Inorganic Chemistry Laboratory 2
AL 361 LATLTSENE 2

CH 361 Physical Chemistry 2

AN 362 URURNISIATINENE 2

CH 362  Physical Chemistry Laboratory 2
AL 363 LATLTSANE 3

CH 363 Physical Chemistry 3

AN 491 UL

CH 491 Seminar

dm3ulusunsuuni

A a a a ! dy
donSeu 1 39 ans1eivneluil

m 497
SC 497
W 498
SC 498
N 499
SC 499

ANNAANY 1190
Co-operative Education
a Va &
NITLIYUFDATL Y30
Independent Study
= A =% A =% 1
ANFANYT WIDNNIU UIBHNNDUTUNNUTLLNA

Overseas Study, Training or Internship

dsulusunsunnavitn

AN 496
CH 496

ANSAUAIDATLTINGTNUS

Undergraduate Thesis

25

(0-3-1)

(3-0-6)

(0-3-1)

(3-0-6)

(0-3-1)

(3-0-6)

(0-3-1)

(3-0-6)

(0-2-1)

1%

UR-ANENWALLDY)

WUfuRlidesndn
16 dUniA)
UfuRlkidesnin
16 dUn9)
UfuRlkidesnin

16 dUn9)

(0-18-0)
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Tdenivilungussluilliitdesndn 9 mihefin lneeradendiungulanmuaiuaula

nauARAATIZN

a1l eifnssiidaadosiletugs

CH 411 Advanced Instrumental Chemistry Analysis

AL 412 wnilAswIndo

CH 412 Environmental Chemistry

AL 413 UL SaLAL

CH 413 Chemical Sensors

ngudaLall

AL 421 Fuadvesansiviudundon

CH 421 Biochemistry of Environmental Toxicants

AN 426 FUALNITINEAT

CH 426 Agricultural Biochemistry

AN 427 FuAlnenAlulaguarenaIunIIiinens

CH 427 Biochemistry in Technology and Agroindustry

nguaiatiun3d

Al 432 iAo IALLTU

CH 432 Coordination Chemistry

AN 433 adlgusiluanans

CH 433 Supramolecular Chemistry

Au 434 lessasewasnisussendldansuseneveiiunsd

CH 434 Structure and Applications of Inorganic Compounds
aenn Ussene-U)

nauAliuszena

AU 441 Anenenanswodwesidosy

CH 441 Introduction of Polymer Science

Al 442 URURNMTINeIeansnedes

CH 442 Laboratory of Polymer Science

AU 443 willazinalulagvosllnsiasu

CH 443 Chemistry and Technology of Petroleum

26

9 wuwNA

3 (3-0-6)
3 (3-0-6)
3 (2-3-5)
3 (3-0-6)
3 (3-0-6)
3 (3-0-6)
3 (3-0-6)
3 (3-0-6)
3 (3-0-6)
UR-ANENAeAULDI)
3 (3-0-6)
1 (0-3-1)
3 (3-0-6)
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AN 444 plgnavng sy 3 (3-0-6)
CH 444 Industrial Chemistry
nguARdUN3IE
AL 450  TeNAYNINLALIBUNIY 2 (2-0-4)
CH 450 Special Topics in Organic Chemistry
A 451 PIBUVTIAIATIZY 3 (3-0-6)
CH 451 Organic Chemistry Synthesis
AU 452 LAIBUNTOVDIATITINYA 3 (3-0-6)
CH 452 Organic Chemistry of Natural Products
GGHIGHEATERTES
AL 460  YeniAunaLATLTSHENE 2 (2-0-4)
CH 460 Special Topics in Physical Chemistry
AL 463 HumdusuaztAllsed 3 (3-0-6)
CH 463 Nuclear and Radiochemistry
Al 464 MInaaevaNURnIid@ndvesian 3 (3-0-6)
CH 464 Physical Properties Testing of Materials

- naxdvwenidean (QUswnsuA1utn) ludsenin 21 wdaenn

a
Tdenseivendaniiageud nsuluswnsuund waglmasnisaus1evnsEaus udnfanen

1Y

AL 511
CH 511
AU 521
CH 521
ALl 522
CH 522

AN 531
CH 531
AN 541
CH 541

sampluddnlitaenin 12 nuhehin

Lﬂﬁ%mswﬁ‘ﬁgugq 3 (2-3-5)
Advanced Analytical Chemistry
Fuadidugs 1 3 (3-0-6)
Advanced Biochemistry 1
UURNITN1IMeTLALl 1 (0-3-1)
Laboratory Methods in Biochemistry

Waefn Ussene-UUa-Anundesmias)
wilefiun3ddugs 3 (3-0-6)
Advanced Inorganic Chemistry
UfAseImsdunsizinedines 3 (3-0-6)

Polymer Synthesis
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Al 542 URURMSIMmenmanswediues 1 (0-3-1)
CH 542 Polymer Science Laboratory

AL 551 nalnmsiinuisevesansdunse 3 (3-0-6)
CH 551 Organic Reaction Mechanisms

561 iafideiANddug 3 (3-0-6)
CH 561 Advanced Physical Chemistry

AL 565 Ivmansuiluazivalulaguiluniaadl 3 (3-0-6)
CH 565 Nanoscience and Nanotechnology in Chemistry

AN 591 nsAnwUeymdiLey 3 (2-3-5)

CH 591 Project Study

3) NNINIVADNLES 6 WA
TiinAnwdeniseuseigndu q Mlsaeuluszaulsyyisivesmniveds lidesnin 6

NUILAR
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3.1.5 WHUNISANE
Wsunsuni
Uit 1/aansAnuil 1
SWERY Fa3vn midefn | nae) | UJUA | Anwidlenuias
A 101 | vianiad 1 3 3 0 6
A 102 | U§URnsedl 1 1 0 3 1
Af 131 | ueaadadmsuinemans 1 3 3 0 6
wa 109 | Mandidesiu 3 3 0 6
Wa 110 | UtRnsitandidosdu 1 0 3 1
%3101 | nAnTYINen 3 3 0 6
¥3 102 | YHURNIInanT¥inen 1 0 3 1
An 141 mmé’mqwﬁugm 1 3 2 2 5
3734 18 14 11 32
Ui 1/n1An1sAnedl 2
WY Fo3vn wiaefin | nau) | URUA | Anwiddenuies
AN 103 | waniadl 2 3 3 0 6
Ay 104 | UHURnseL 2 1 0 3 1
Afr 132 | ueaRaad wsUInemans 2 3 3 0 6
an 031 | msldnwlne 3 2 2 5
M 142 | Mundanguitugiu 2 3 2 2 5
W 101 | InwmsiiteTin 3 3 0 6
AAnwvialy 3
Tunguivuywemansiund 1
%39
Tunguivndsaumansiuni 1
594 19
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N 2/n1An1sAnEN 1

31

SWHIY Fodmn miein | naud | UUR | Anwidienulas
AL 200 | NM3IANITENSATISUATIEUAE 2 2 4

Trgiliig
Al 211 | wAdAASIE 1 3 3 0 6
A 212 | UAURNIseTAAeIee 1 1 0 3 1
AN 251 | LAdlBumn3d 1 3 3 0 6
AN 252 | UuRn1sediduvsd 1 1 0 3 1
Al 233 | weandatugs 1 3 3 0 6
AN 241 | MWIBINHTINIFEARTIAL 3 2 2 5

walulad 1

AdAnwinly 3

Tungivuywomansivd 1

50

Tunguivdsaumansiuni 1

594 19
Ui 2/ anannsfneil 2

WY Ho3vn wiaefin | nau) | URUA | Anwiddenuies
Al 213 | ATAASIEY 2 3 3 0 6
Au 214 | UURnIsaiinsey 2 1 0 3 1
AL 253 | LATBUNSE 2 3 3 0 6
AN 254 | UfURnIsAdunse 2 1 0 3 1
AL 261 | ATeENE 1 3 3 0 6
AN 262 | UURnIsiagenand 1 1 0 3 1
dn 301 | ianadp 3 3 0 6
AN 242 | QMW8INqUTTIVemansuas 3 2 2 5

walulad 2

33 18 14 11 32
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Uil 3/anansAnunil 1
SWHIY Fodmn miein | naud | UUR | Anwidienulas
Ax 300 | Msldauninswningay 3 3 6
Lendnwalansiall
A 311 | i nghidaeiedle 3 3 0 6
Au 312 | UAURNISATRALAT 21T 1 0 3 1
\P3edilo
AN 323 | Fuedl 1 3 3 0 6
Ay 324 | U§URNSTLAL 1 1 0 3 1
AN 331 | iadletiuvisd 1 3 3 0 6
Ay 332 | UhURnsieletiuvsd 1 1 0 3 1
AN 361 | LAdgeEnd 2 3 3 0 6
Al 362 | UfURNIsAseaEnd 2 1 0 3 1
EREY 19 15 12 34
Uit 3/mamsAnuil 2
WY Fo3un miein | naued | UUR | Anwidienues
AN 325 | Juadl 2 3 3 0 6
AL 326 | UFURNSTIAL 2 1 0 3 1
AL 333 | LAdleliumad 2 3 3 0 6
Au 334 | UdRnsadletiuvsd 2 1 0 3 1
AL 363 | ATlAeTENd 3 3 0 6
Agrdnwiily 3
Tungaidvngwemansiund 2
%30
Tunguimdsaumansiuni 2
A nenidenini 1 3
Arnendonivi 2 3
59U 20
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AeAnwly 30 |
Tunguivuysemansiund 2
%30
Tungimdsaumansiund 2
SerAnwTly R U I
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3.1.5 A195U185187Y

1) nundgfnemnall ngudvdeauanans

fiv 021 Faaurnansludinused1iy 3 (3-0-6)
deRunau: il
ﬁﬂmﬂsmgmaaﬂmaé’qﬂuﬁlﬁwﬁmﬁ’umiﬁwLﬁu%'imﬂizﬁﬁw,t,amqmszﬁ

dffesing 9 MiAnTu ludiny Ingldasdnuiuazyutamienudnumanslunisesuiouas

vanudila sausAnunamsiasunamesdninglulidfduiusiudinuseaulan uay

s Tentyymdsaugdiuusiig 9 Tulanadelv

(U818 3 Talus UJUR 0 ilua Anwicieawes 6 93lus/dUnm)

GE 021 Social Sciences in Everyday Life 3 (3-0-6)
Prerequisite: None
Social phenomena in everyday life; application of concepts and
theoretical knowledge in the Social Sciences for the understanding and explanation
of social occurrences; changes in Thai society in relations to global society; analysis of
social problems in the modern world.

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

AN 022 2158555u1an 3 (3-0-6)

uvsPunau: bl

1 [
.3 )

Wansiarauduiusvesesesssudfgluiunnenienans uagiiui
saaa a 1

MEINUETsUMUIamNIUsyiRmansniavanasrednulanlulagdu

(U588 3 Talas UJUR 0 Talas Anwisnenues 6 Talay/dUany)

GE 022 World Civilization 3 (3-0-6)
Prerequisite: None
Development and relations of important civilizations in different
geographical and cultural spaces according to historical backgrounds and their
influences on present-day societies.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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AN 104 uyuduardanndon 3 (3-0-6)
FwdeRunie: Ll
rudunnvesuyud AuaNnagnesssimftasineineg) wuin1sves
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(U338 3 LU UJUR 0 Talas Anwisenuted 6 9alus/dUnm)

GE 104 Man and Environment 3 (3-0-6)
Prerequisite: None
The formation of human beings, the equilibrium of nature and
ecology, the study of socio-economic and cultural evolution effecting on natural
environment and ecology, thinking process and decision making in appropriating uses
of natural resources, human and gender equality based sustainable development.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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(Us81E 3 Talus UJUR 0 alua Anwciegawes 6 9aluy/dUnm)

GE 302 Thai Society and Culture 3 (3-0-6)

Prerequisite: None
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Studying the formation of Thai society; the factors that determine the
characteristics of socio-economic political, religion, rite, playing folk, fine arts,
dramatic arts, music, trends to structure of Thai society in the present day and the
characteristic that continuous from Thai society in the past, including trend of change
in Thai society and culture.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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(Us381E 2 Falus UJUR 2 ilua Anwisieawes 5 93lus/dUnm)

CM 321 Sufficiency Economy and Sustainable Development 3 (2-2-5)
Prerequisite: None
Definition, background, conditions and major aspects of sufficiency
economy concept; its relations to and impact on sustainable development, with an
emphasis on Thailand.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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(UssEne 3 s UHUR 0 Hlus Anwisienwes 6 Taluy/dUnn)

EC 101 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)
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(U818 3 Talus URUR 0 ilua Anwicieawes 6 93lus/dUnm)

GE 011 Man and Arts Appreciation 3 (3-0-6)
Prerequisite: None
Aesthetics in arts; arts development and its relation to human life:
music, dramatic art and visual art; arts appreciation; analysis and criticism of Thai and
Western arts.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 012 Psychology and Human Behaviour 3 (3-0-6)
Prerequisite: None
Perspectives in behavior; biological foundations of behavior; human
development; mental processes; personality; health behavior; social behavior.

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

AN 013 FUNWNBNIIATITIN 3 (2-2-5)
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GE 013 Health for Life 3 (2-2-5)

Prerequisite: None

Concepts in health, health management, health promotion with an
emphasis on principles of physical education, health education, recreation, sports
science, and public health; exercise for health; nutrition and health; stress prevention
and eradication; physical fitness test and assessment; first aid; prevention of exercise
and sports injury, drug abuse, accident, and major transmitted and non-transmitted
diseases; providing sex-education.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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(U358 1 Flus URUR 4 Talas Anwimenued 4 9alus/dUnm)

GE 180 Art and Creative Thinking 3 (1-4-4)
Prerequisite: None
Definition of art; genres of art; artistic creation process; creative thinking
elements; problems of artistic creation and their solutions; practice of drawing lines
and shapes, painting, colouring, and spacing; artistic composition and fundamental
artistic techniques; creation of artistic work.

(Lecture 1 hour, Practice 4 hours, Self Study 4 hours/week)



um. 2 41

A 304 ransuazAaluvislygivu 3 (2-2-5)
Fwdadunew: 1l
Anwifgiuaumiig aAUsEnay wazdnuuzaslayIvu N1533NAULDS
N1539NEDU WATALAZNATSLUNITIINAUBILALE DY VinweN1Td0aThavayveduRus N3
WalLIYAINAIM inwenisAanarnisitasiendymianiunisainiaasugia deau wag
nsleslutagiu ondeuwarnisusudi ulufmisugnindrinluaissaaudh nasnau
o a 7 1 )
N3 sInludertegnadua

(U338 2 LN URUA 2 99las Anwismenuied 5 9alus/dUnm)

GE 304 Liberal Arts of Intellectuals 3 (2-2-5)

Prerequisite: None

The study of definition, composition, and characterislics of intellicle,
self-recognition, recognition of others, techniques and strategies of self-recognition
and recognition of others, skills of communication and human relation, personality
development, skill of thinking and economic, social and political problem analyzing
ASEAN and adaptation including awareness of public property and ways of living in
society with happiness.

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

#iN 305 Uz TRran SLazimuINISUDIaILL 3 (3-0-6)
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(U358 3 FAlus UJUR 0 Talas Anwicmenued 6 Halus/dUnm)

GE 305 History and Development of Lanna 3 (3-0-6)
Prerequisite: None
Importance of local history; background of Lanna; development of
politics, economy, society and culture of Lanna from the ancient time to present.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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(U338 2 LU UJUR 2 99las Anwisenuied 5 9alus/dUnm)

GE 031 Thai Language Usage 3 (2-2-5)
Prerequisite: None
Practice of listening and reading for main ideas; analysis and evaluation
of text from listening and reading; speaking for giving information, knowledge, and
opinions; sentence and paragraph writing; essay writing; documentary writing;
argumentative and academic articles writing.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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(U358 2 kN UJUA 2 Falas Anwicenued 5 9alus/dUnm)

GE 141 Fundamental English 1 3 (2-2-5)
Prerequisite: None
Practice of English for communicative purposes on a basic level;
English usage in everyday life contexts focusing on listening, speaking, reading, and

writing; English learning strategies.
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(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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(U818 2 Talus URUR 2 ks Anwicieawes 5 9alus/dUnm)

GE 142 Fundamental English 2 3 (2-2-5)
Prerequisite: GE 141 Fundamental English 1
Practice of English for communicative purposes on an intermediate
level; English usage in everyday life contexts focusing on listening, speaking, reading,
and writing; English learning strategies; application of language skills to real life
situations in accordance with the cultures of English speakers.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 241 English for Science and Technology 1 3 (2-2-5)
Prerequisite: GE 142 Fundamental English 2
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Specific vocabulary and grammatical structures in the content of
Science and Technology , using integrated language skills.

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



um. 2 a6

4) nguiv1Inerransuazatinfans
Wi 101 \nwasiiedin 3 (3-0-6)
FdsAuneu: il

FIMUINTT LazANUEIAYTINITNEAT ANURAINRAIENTIN T UTEUY
fnring Yadududnnndenfiinadedadun1snEanianIsnens SEUUNMSNEATNINEINS
NSHANAIURAENTE WY d0d Uszue: anuvatnvatevemnineIns nsdunlduselovd ns
Jansuarmseyint ilemainuasiidsdu wasulinsdedanindeon mﬁamamﬁmmi’mq
NISLNBAT NITNRAIUIAINLUINIZIIVANINUNITNYAT

(Us3818 3 LU UJUR 0 Talas Anwisenuied 6 Galus/dUnm)

AP 101 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 microorganisms, plants, land animals and aquatic animals:
diversity of resources, utilization, management and conservation for sustainable and
environmental friendly agriculture; communication of agricultural knowledge; royal
initiative development and agriculture.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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SC 101 Science for Life 3 (2-2-5)

Prerequisite: None
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Origins of the earth and life; evolution of life; biology in everyday life;
introduction to astronomy, meteorology, natural resources, nuclear energy, radiation;
use of nuclear energy for peace; the environment and pollutions; chemical substance
in food; medication in everyday life; use of chemicals in industry and their effects on
the environment; nanotechnology and its trend and application.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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SC 102 Development of Science and Technology 3 (2-2-5)

Prerequisite: None

Human’s learning process about nature from the dawn of civilization;
scientific and technological development and economic characteristics in different
periods, namely, agriculture economy, industrial economy, information economy,
molecular economy; scientific development in terms of application to life; food and
medication; effects of software technology on medical industry; research and
advancement in medicine; protein analysis in the human body for medical diagnosis
and treatment; human genomic development and bioinformatics; research in herbs;
indigenous wisdom in medication and its prospect in medical industry.

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

fn 014 ASEUANANSILNALNENSAN®EN 3 (2-2-5)
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GE 014 Information Searching for Academic Study 3 (2-2-5)
Prerequisite: None
Fundamental knowledge of information; use of information resources
with an emphasis on the Internet access; access means of library information
databases and online databases on the Internet; use of search engines; information
evaluation and how to make an effective use of desired information; citing references
and making bibliographies for academic papers.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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El 101 Basic Engineering in Daily Life 3 (3-0-6)

Prerequisite: None
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Electrical systems and communication; use of electrical equipments
for energy saving; use and maintenance of computer; use and maintenance of
vehicles and farm machineries; fundamental of construction, water supply and
sanitary, and environmental management in everyday life.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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El 102 General Aspects of Food and Drug 3 (3-0-6)

Prerequisite: None

Importance of food; food consumption culture; technological
applications to food in everyday life; use of food beyond consumption; nutritional
service; small food enterprise and marketing;, logistics and supply chain;
nutraceuticals; general knowledge of medicine dosage and its danger, and drug;
consumers’ rights and protection on nutrition and medicine.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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(VS5 3 WIlu URUR 0 Talus Anwidemuies 6 Faluy/dunn)

RE 100 Energy for Daily Life 3 (3-0-6)
Prerequisite : None
Fundamental of energy, energy situations, energy resources, energy
utilization in everyday life, energy and environmental conservation and awareness of
energy consumption.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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(U358 2 LU URUR 2 9alas Anwismenuied 5 9alus/dUnm)

GE 242 English for Science and Technology 1 3 (2-2-5)
Prerequisite: GE 241 English for Science and Technology 1
To study specific English vocabulary and structures based on the
functions of language use relevant to science and technology, particularly
emphasizing reading skills for the purposes of applications for study, research and
communication in their learning at a higher level.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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MA 131 Calculus for Science 1 3 (3-0-6)
Prerequisite: None
Limit and continuity of functions; derivatives of functions (polynomial,
exponential, logarithmic, trigonometric, inverse of trisconometric and hyperbolic
functions); applications of the derivative; indefinite integral; integration techniques;

definite integral with applications.
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(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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MA 132 Calculus for Science 2 3 (3-0-6)
Prerequisite: MA 131 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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(U338 3 $las URUR 0 talas Anwrdemuies 6 Faluy/duanm)
MA 233 Advanced Calculus 1 3 (3-0-6)
Prerequisite: MA 132 Calculus for Science 2 or
MA 102 Calculus 2

Analytic geometry in 3-spaces of several variable functions; double

integration in rectangular coordinate and polar coordinate systems; and triple
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integration in rectangular coordinate, spherical coordinate and cylindrical coordinate
systems.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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BI 101 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 hour, Practice 0 hour, Self study 6 hour/week)
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Bl 102 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)
Wa 109 Handidoadu 3 (3-0-6)
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PH 109 Basics Physics 3 (3-0-6)

Prerequisite : None

The fundamental of mechanics, oscillators and wave, thermodynamic,
fluid mechanics, electric field, magnetic field, sound, lisht optic, modern physics and
physics with ASEAN.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours /week)
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PH 110 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)

AN 101 nanLAdl 1 3 (3-0-6)
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CH 101 Principles of Chemistry 1 3 (3-0-6)
Prerequisite: None
Stoichiometry, atomic structure, chemical bonding, gas, solution and
colloid, solid, chemical equilibria, acid-base, chemical thermodynamics.

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

AL 102 UuRnisiadl 1 1(0-3-1)
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CH 102 Chemistry Laboratory 1 1(0-3-1)

Prerequisite: None

Safety in chemistry laboratory, general knowledge of chemicals,
techniques in chemistry laboratory, significant figure and calculation, stoichiometry,
calculation of percentage yield and composition of substance in mixture, gas
preparation and determination of gas constant, molecular weight determination by
freezing point depression, pH measurement, acid-base titration, chemical equilibrium
and heat of reactions.

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

AL 103 nanLadl 2 3 (3-0-6)
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CH 103 Principles of Chemistry 2 3 (3-0-6)

Prerequisite: CH 101 Principles of Chemistry 1 and

CH 102 Chemistry Laboratory 1

Chemical kinetics, electrochemistry, periodic table and properties of
elements, representative elements, transition elements and complex compound,
nuclear chemistry, introduction to organic chemistry, biomolecules, introduction to
polymer chemistry.

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

AL 104 UuRNsAdl 2 1(0-3-1)
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CH 104 Chemistry Laboratory 2 1(0-3-1)
Prerequisite: CH 101 Principles of Chemistry 1 and
CH 102 Chemistry Laboratory 1
Practical laboratories for determination of rate of reaction,
electrochemistry of galvanic and electrolytic cells, qualitative analysis of cation and
anion, reaction of transition metal, reaction of organic compound, basic preparation
of polymer.

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

an 301 VGAGAG 3 (3-0-6)
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ST 301 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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CH 200 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, environmental
management system and international standards (ISO), and case studies.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)

AN 211 WA T 1 3 (3-0-6)
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CH 211 Analytical Chemistry 1 3 (3-0-6)
Prerequisite: CH 103 Principles of Chemistry 2 and
CH 104 Chemistry Laboratory 2
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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.

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

AL 212 U uRnswniitased 1 1(0-3-1)
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CH 212 Analytical Chemistry Laboratory 1 1(0-3-1)

Prerequisite: CH 103 Principles of Chemistry 2 and

CH 104 Chemistry Laboratory 2

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)

AL 213 AIATIEN 2 3 (3-0-6)
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CH 213 Analytical Chemistry 2 3 (3-0-6)
Prerequisite: CH 211 Analytical Chemistry 1 and
CH 212 Analytical Chemistry Laboratory 1
Theory and principle of electroanalytical techniques; potentiometry,
conductometry, electrogravimetry, coulometry, voltammetry and their related
applications.

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

AL 214 UfuRn1saiinsey 2 1(0-3-1)
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CH 214 Analytical Chemistry Laboratory 2 1(0-3-1)
Prerequisite: CH 211 Analytical Chemistry 1 and
CH 212 Analytical Chemistry Laboratory 1
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)

AU 251 LALBAUNSEY 1 3 (3-0-6)
AudeRunau: AN 103 vanwedl 2 hay
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CH 251 Organic Chemistry 1 3 (3-0-6)

Prerequisite: CH 103 Principles of Chemistry 2 and

CH 104 Chemistry Laboratory 2

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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CH 252 Organic Chemistry Laboratory 1 1(0-3-1)
Prerequisite: CH 103 Principles of Chemistry 2 and
CH 104 Chemistry Laboratory 2
Laboratory studies of physical properties and organic chemistry
techniques; crystallization, melting point and boiling point determinations, Sample

purification techniques by chromatography, extraction, crystallization, sublimation
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and distillation. Studies in stereochemistry, mechanism and identification from
substitution, elimination, addition, reduction and oxidation reactions of alkane,
alkene, alkyne, alkyl halide, alcohol, aldehyde, ketone, carboxylic acid and their
derivative.

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

Al 253 AdBUNY 2 3 (3-0-6)
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CH 253 Organic Chemistry 2 3 (3-0-6)
Prerequisite: CH 251 Organic Chemistry 1 and
CH 252 Organic Chemistry Laboratory 1
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 3 hours, Practice 0 hour, Self Study 6 hours/week)
AL 254 U URnswniidunsd 2 1(0-3-1)
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CH 254 Organic Chemistry Laboratory 2 1 (0-3-1)
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Prerequisite: CH 251 Organic Chemistry 1 and
CH 252 Organic Chemistry Laboratory 1
Laboratory studies in experimental techniques of modern organic
chemistry and syntheses, stereochemistry, mechanism separation and identification
of carbonyl compounds, aldehyde, ketone, amine, aromatic, carboxylic acid and their
derivative, carbohydrates, amino acids and lipids.
(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
AL 261 LPILTIHANS 3 (3-0-6)
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CH 261 Physical Chemistry 1 3 (3-0-6)
Prerequisite: CH 103 Principle of Chemistry 2 and
CH 104 Chemistry Laboratory 2 and
MA 131 Calculus for Science 1
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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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CH 262 Physical Chemistry Laboratory 1 1(0-3-1)
Prerequisite: CH 103 Principle of Chemistry 2 and
CH 104 Chemistry Laboratory 2 and
MA 131 Calculus for Science 1
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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CH 300 Spectrometric Identification of Chemical Compounds 3 (3-0-6)

Prerequisite: CH 253 Organic Chemistry 2 and

CH 254 Organic Chemistry Laboratory 2

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 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 311 Instrumental Chemical Analysis 3 (3-0-6)

Prerequisite: CH 211 Analytical Chemistry 1 and

CH 212 Analytical Chemistry Laboratory 1

Electromagnetic radiation properties and light 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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CH 312 Instrumental Chemical Analysis Laboratory 1 (0-3-1)
Prerequisite: CH 211 Analytical Chemistry 1 and
CH 212 Analytical Chemistry Laboratory 1
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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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CH 323 Biochemistry 1 3 (3-0-6)
Prerequisite: Bl 101 Principal of Biology and
Bl 102 Principal of Biology Laboratory and
CH 253 Organic Chemistry 2 and
CH 254 Organic Chemistry Laboratory 2
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.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 324 Biochemistry Laboratory 1 1(0-3-1)
Prerequisite: Bl 101 Principal of Biology and
Bl 102 Principal of Biology Laboratory and
CH 253 Organic Chemistry 2 and
CH 254 Organic Chemistry Laboratory 2
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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CH 325 Biochemistry 2 3 (3-0-6)

Prerequisite: CH 323 Biochemistry 1 and

CH 324 Biochemistry Laboratory 1

Introduction to metabolism bioenergetics carbohydrate metabolism
glycolysis pathway Krebs cycle pentose phosphate pathway gluconeogenesis
glycogen metabolism lipid metabolism fatty acid oxidation amino acid metabolism
urea cycle catabolism and biosynthesis of amino acids nucleic acid metabolism
catabolism and anabolism of purine nucleotide and pyrimidine nucleotide nucleic
acid synthesis and translation control of metabolic processes biomolecule
technology.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 326 Biochemistry Laboratory 2 1(0-3-1)

Prerequisite: CH 323 Biochemistry 1 and

CH 324 Biochemistry Laboratory 1

Practical laboratories for qualitative and quantitative analysis of
biomolecules including sugar, polysaccharide, amino acid, protein, lipid and nucleic
acid, water and fat soluble vitamins; bioenergy of cell and inhibition, rate of the
reaction catalyzed by enzyme, separation techniques by chromatography and
electrophoresis.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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CH 331 Inorganic Chemistry 1 3 (3-0-6)
Prerequisite: CH 103 Principles of Chemistry 2 and
CH 104 Chemistry Laboratory 2
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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CH 332 Inorganic Chemistry Laboratory 1 1(0-3-1)
Prerequisite: CH103 Principles of Chemistry 2 and
CH 104 Chemistry Laboratory 2
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)
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CH 333 Inorganic Chemistry 2 3 (3-0-6)
Prerequisite: CH 331 Inorganic Chemistry 1 and
CH 332 Inorganic Chemistry Laboratory 1
Representative of group and point group with vibrational spectroscopy,
infrared spectroscopy, Raman spectroscopy, mossbauer spectroscopy, electron spin
resonance spectroscopy, nuclear magnetic resonance spectroscopy, UV-visible

spectroscopy, kinetic and thermodynamic stabilities of inorganic compound,
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electronic spectra, reaction, mechanism of transition metal complex and
characteristic acid-base of Brgonsted and Lewis.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 334 Inorganic Chemistry Laboratory 2 1(0-3-1)
Prerequisite: CH 331 Inorganic Chemistry 1 and
CH 332 Inorganic Chemistry Laboratory 1
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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CH 361 Physical Chemistry 2 3 (3-0-6)
Prerequisite: CH 261 Physical Chemistry 1 and
CH 262 Physical Chemistry Laboratory 1 and
MA 132 Calculus for Science 2
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Chemical kinetics, rate of reaction, reaction mechanism, complex
reaction, reaction in solution, chemical equilibrium, gas and kinetic theory of gas,
polymer chemistry.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 362 Physical Chemistry Laboratory 2 1(0-3-1)
Prerequisite: CH 261 Physical Chemistry 1 and
CH 262 Physical Chemistry Laboratory 1 and
MA 132 Calculus for Science 2
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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CH 363 Physical Chemistry 3 3 (3-0-6)
Prerequisite: CH 361 Physical Chemistry 2 and
CH 362 Physical Chemistry Laboratory 2 and
MA 233 Advanced Calculus 1
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. Colloid chemistry and surface
chemistry; surface tension and interfacial tension, structure and of properties of
micelles.

(Lecture 3 hour, Practice 0 hours, Self-Study 6 hour/week)
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CH 491 Seminar 1 (0-2-1)
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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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CH 496 Undergraduate Thesis 6 (0-18-0)
Prerequisite: as approved by program committee
The independent study and presentation of specific and relevant field
of chemistry that can enrich knowledge and understanding of student research
interest; students will have demonstrated competencies in writing and being
expected to present an approved undergraduate thesis containing the specifications
required for bachelor research.
(Lecture 0 hour, Practice 18 hours, Self Study 0 hour/week)
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SC 497 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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(UdRlidesnd 16 dUam)

SC 498 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.
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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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SC 499 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)



um. 2 79

- AgudveniEan
NGUARATIZI
A 411 AITATIENATlaTUES 3 (3-0-6)

a o o aa ¢ a o oA
Adedunieu: Al 311 WAIARTIEITRATeND way
AL 312 UHURNSATLAT I8 TaLATRD

NSRS PNENTAI9E19MEmNATARNG 9 LU WATAnTainvesmeava Ll
waznisannselulasliivesvewds ngufjuazndnnisvesnisiiassilagiasosilonas
weatiatuas lodionagdu  Tasuilnns il lasuilnnsflvedlnadeenn Tasuilnnsafluuy
wanwdeulosau uafiaansdiantnslvida uwialasulnnsf-uuaaningues wazlasunlnn

| d a L4 A a v W v

TveuvaENsIaUEge-kuaanlnsun’ n1siengviniaaisduazlelalnuiudunsed
MIAsIZATeILseu NMinTgimndesganssmidiannseu wasnisussndldin

(U338 3 LU URUR 0 Talas Anwisenuted 6 Galus/dUnm)

CH 411 Advanced Instrumental Chemistry Analysis 3 (3-0-6)

Prerequisite: CH 311 Instrumental Chemical Analysis and

CH 312 Instrumental Chemical Analysis Laboratory

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,
radiochemical and radioisotopes analyses, thermal analyses, electron microscope
analyses including their applications.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 412 Environmental Chemistry 3 (3-0-6)

Prerequisite: CH 213 Analytical Chemistry 2 and

CH 214 Analytical Chemistry Laboratory 2

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 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 413 Chemical Sensors 3 (2-3-5)
Prerequisite: CH 311 Instrumental Chemical Analysis and
CH 312 Instrumental Chemical Analysis Laboratory
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 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 421 Biochemistry of Environmental Toxicants 3 (3-0-6)
Prerequisite: CH 103 Chemistry 2 and
CH 104 Chemistry Laboratory 2 and
Chemical environmental toxicants from agro technology, industrial and
natural; effect, protection and controlling of chemical toxicants on biological
sciences, chemical structure of important environmental toxicants, toxic cycle and
distribution in food chain.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 426 Agricultural Biochemistry 3 (3-0-6)
Prerequisite : CH 323 Biochemistry 1
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CH 324 Biochemistry laboratory 1
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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CH 427 Biochemistry in Technology and Agroindustry 3 (3-0-6)

Prerequisite : CH 323 Biochemistry 1

CH 324 Biochemistry laboratory 1

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

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 432 Coordination Chemistry 3 (3-0-6)
Prerequisite: CH 333 Inorganic Chemistry 2 and
CH 334 Inorganic Chemistry Laboratory 2
Nomenclature and stereochemistry of coordination compound,
coordinate covalent bond, synthesis and reaction of coordination compound

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 433 Supramolecular Chemistry 3 (3-0-6)
Prerequisite: CH 333 Inorganic Chemistry 2 and
CH 334 Inorganic Chemistry Laboratory 2
This course focuses on the basic concepts of supramolecular
chemistry, host-guest chemistry, weak interactions, influences of supramolecular
interactions on crystal structures and applications in various fields, coordination
chemistry is introduced as a background to metal-based supramolecular systems.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours/week)
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CH 434 Structure and Applications of Inorganic Compounds 3 (3-0-6)
Prerequisite: CH 333 Inorganic Chemistry 2 and
CH 334 Inorganic Chemistry Laboratory 2
Relationship between the structure of inorganic compounds and their
properties, crystal design, inorganic compounds synthesis, surface chemistry, modern
inorganic materials and applications of inorganic compounds for biosensor, catalyst,
and environment.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 441 Introduction of Polymer Science 3 (3-0-6)
Prerequisite: CH 253 Organic Chemistry 2 and
CH 254 Organic Chemistry Laboratory 2
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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 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 442 Laboratory of Polymer Science 1(0-3-1)
Prerequisite: CH 253 Organic Chemistry 2 and
CH 254 Organic Chemistry Laboratory 2
Practical laboratories for the determination of molecular weight and
density of polymer, studies of chemical structure, physical and dissolution properties,
preparation of polymer by emulsion and suspension polymerizations.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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CH 443 Chemistry and Technology of Petroleum 3 (3-0-6)
Prerequisite: CH 253 Organic Chemistry 2 and
CH 254 Organic Chemistry Laboratory 2
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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CH 444 Industrial Chemistry 3 (3-0-6)
Prerequisite: CH 331 Inorganic Chemistry 1 and
CH 332 Inorganic Chemistry Laboratory 1 and
CH 261 Physical Chemistry 1 and
CH 262 Physical Chemistry Laboratory 1
Application of Inorganic Chemistry and Physical Chemistry principle on
general metal industries, analysis of metal ores, ores preparation for smelting process,
smelting process, glass industries, glass formation, stress relief process in glass
industries, general ceramic industries and coloured glaze.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 450 Special Topics in Organic Chemistry 2 (2-0-4)
Prerequisite: CH 253 Organic Chemistry 2 and
CH 254 Organic Chemistry Laboratory 2
Study the new research articles in specific area, evaluate, analyze and
criticize the results, and write an organic chemistry report.
(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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CH 451 Organic Chemistry Synthesis 3 (3-0-6)
Prerequisite: CH 253 Organic Chemistry 2 and
CH 254 Organic Chemistry Laboratory 2
The study of alkylation of carbon reaction, nucleophillic reaction of
carbonyl compounds, the addition reaction of unsaturated 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.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 452 Organic Chemistry of Natural Products 3 (3-0-6)

Prerequisite: CH 253 Organic Chemistry 2 and

CH 254 Organic Chemistry Laboratory 2

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 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 460 Special Topics in Physical Chemistry 2 (2-0-4)
Prerequisite: CH 361 Physical Chemistry 2 and
CH 362 Physical Chemistry Laboratory 2
Focus on studying assigned topic of recent research article, analysis
and discussion of assigned topics, and writing summary reports concerning research
topics in physical chemistry.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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CH 463 Nuclear and Radiochemistry 3 (3-0-6)
Prerequisite: CH 361 Physical Chemistry 2 and
CH 362 Physical Chemistry Laboratory 2
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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CH 464 Physical Properties Testing of Materials 3 (3-0-6)
Prerequisite: CH 261 Physical Chemist 1
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 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 511 Advanced Analytical Chemistry 3 (2-3-5)
Prerequisite: CH 311 Instrumental Chemical Analysis and
CH 312 Instrumental Chemical Analysis Laboratory
or as approved by program committee
Scope and integrated thinking for the instrumental chemical analysis;
emphasis on modern research instrumental techniques such as electrochemical
analysis, chromatography, spectroscopy, nuclear and radiochemistry; some important
sample preparation methods and theirs relevance laboratory practices also included.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)

(%
= =

AL 521 Puadlvuga 1 3 (3-0-6)
dafunew: AN 325 TuAl 2 way
AL 326 UURN1ST0AL 2

VEORNLANUAUYDUTBINTERS URAYRUMENERS

]
s aa a

N13AIUANNTEUIUNITIUAIUDAAUTDUYAAAINTIN NTLUIUNITTIANNI
FUATVDINTUANIDBNVBIAITHUTNTTU NTLUIUNTAUATIAUAIVRINY NAlNN15YINaIUTDS
a5 luanalunszuiunisus s nsdsdgygradoasnssualszan n15veuLes

nduLile n1stuaieratdeuaznisinauvedle nsduiuguesdadldinunuinvedans



um. 2 92

UfTuzredudldin nsyuiumsduanzieduaisiuwnuelaivesddidia muduiiv was
NIMIVANANTTYINLYDTILALFUNITEMALINUFUN MUY LaEFWINT oY

(Us5818 3 LU UJUR 0 Talas Anwisenuied 6 Galus/dUnm)

CH 521 Advanced Biochemistry 1 3 (3-0-6)
Prerequisite: CH 325 Biochemistry 2 and
CH 326 Biochemistry Laboratory
or as approved by program committee
The course focuses on advanced concepts of metabolism, stressing
the regulation and interdependency of pathways; in addition to deepening specific
understanding of catabolic and anabolic pathways and developing the ability to
analyze and predict metabolic effects; photosynthesis, communication agent, the
cardiovascular, respiratory, lymphatic, digestive, urinary, and reproductive systems are
also included; secondary metabolites as well as biochemical toxicology that pertain
to human health and the environment are introduced.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 522 Laboratory Methods in Biochemistry 1(0-3-1)
Prerequisite: CH 325 Biochemistry 2 and
CH 326 Biochemistry Laboratory
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or as approved by program committee
Introduction to biochemical experimental methods of studying
chemical and properties of the biological molecules; the techniques include the
separation, identification, and characterization of biomolecules.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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CH 531 Advanced Inorganic Chemistry 3 (3-0-6)
Prerequisite: CH 333 Inorganic Chemistry 2 and
CH 334 Inorganic Chemistry Laboratory
or as approved by program committee
Atomic structure and chemical bonding, molecules and crystal of
inorganic compounds, chemistry of transition metals, thermodynamic and mechanism
reactions of complex compound, properties and importance of compound to
environment and biological system.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 541 Polymer Synthesis 3 (3-0-6)
Prerequisite:  CH 441 Introduction to Polymer Science or
as approved by program committee
Preparation of polymers by different reactions such as addition
polymerization, condensation polymerization and co-ordination.  Mechanisms of
polymerization reaction. Techniques of polymer preparation such as solution,
suspension and emulsion.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 542 Polymer Science Laboratory 1(0-3-1)
Prerequisite:  CH 441 Introduction to Polymer Science or
as approved by program committee
Preparation of polymers by different reactions and techniques.
Mechanisms of polymerization reaction. Characterizations of polymer and
determination of polymer properties.

(Lecture 0 hour Practice 3 hours Self-study 1 hour/week)
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CH 551 Organic Reaction Mechanism 3 (3-0-6)
Prerequisite: CH 451 Advance Organic Chemistry
or as approved by program committee
Concept of elementary reactions, study the molecularity,
stoichiometry, predicting the chemical products and routes of degradation of organic
compounds by using isotopes to follow the reactions and determining rate of step
reactions.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 561 Advanced Physical Chemistry 3 (3-0-6)
Prerequisite: CH 363 Physical Chemistry 3
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or as approved by program committee
Kinetics theory of gas, thermodynamics Gibb’s free energy and
chemical equilibrium, thermodynamic of solution, phase equilibrium, electrolyte
solution and electrochemistry.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 565 Nanochemistry and Nanotechnology in Chemistry 3 (3-0-6)
Prerequisite: CH 363 Physical Chemistry 3
or as approved by program committee
Chemical nanoscience and technology, synthesis and characterization
of nanomaterials by X-ray diffractometer (XRD), scanning electron microscope (SEM);
applications and utilization for solving problem of nanomaterials.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 591 Project study 3 (2-3-5)
Prerequisite: CH 311 Instrumental Chemical Analysis and
CH 312 Instrumental Chemical Analysis Laboratory
or as approved by program committee
Roles of scientific investigation, research plan, modern recent research
in applied chemistry; literature survey, citation, forms and method of writing scientific
reports and research proposal; important techniques used in observation, data
collection and interpretation of facts obtained from experiments; conduct a small
project of student research interest under the supervision of academic advisor.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Aw 262 U{TRMsATBe@nd 1 1(0-3-1) | ;w262 UJURMsiadiBeil@nd 1 1(0-3-1) | Aeuskdmivivious b
TEAN
Ay 351 nsldauninsueslunisiigad 3(3-06) | Au 300 msldauninswniigationdnual 3(3:0-6) | Feshwidnisine
a15UsenauBunsd a5l T
A 311 wniliesgiidaedesie 3(3-0-6) | Aw 311 Laifianeidaeiesile 3(3-0-6) | Wasumesuneseiv
A 312 UfTRmsaifnszidaaiede 1(0-31) | Au 312 UfdRnmseifieneidaeieie 1(0-3-1) WasudeSuienein
Al 323 Fad 1 3(3-0-6) | Au 323 Fadl 1 3 (3-0-6) s R oy
UeEA BB UETER Y
Ay 324 UfuANsTuad 1 1(0-3-1) | au 324 UfURMsTAL 1 1(0-3-1) waaR I uieu
UeEA BB UETER
Al 325 Fadl 2 3(3-0-6) | Ay 325 Fued 2 3 (3-0-6) Wasumesuienein
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Tassafravdngnsidu

NanNgATIMEIAEATUMARA d1v13Y Al

(ningmsuFuuse w.a. 2555)

Tassafrenangasivauiuugauily

naNgATIMEIAEATUMAR d1v1Y Al

(ningnsuFuUse w.e. 2560)

NUYLAR

AN 326 UHURNMITIAL 2 1(0-3-1) | A 326 UudAnstued 2 1(0-3-1) wWasufeSuiesein
AY 331 Ladetiuvsd 1 3 (3-0-6) AU 331 adlefiuvdd 1 3 (3-0-6) WasumMes TN
AN 332 UURNMsadieliunid 1 1(0-3-1) | au 332 YfuAnisindetdunid 1 1(0-3-1) wWasudeSuesein
AY 333 Ladetiunid 2 3 (3-0-6) AU 333 adleofiuvse 2 3 (3-0-6) WasumMes TN
A 334 UfURNMsalieliunid 2 1(0-3-1) | A 334 UjuRnsiaidletiuvid 2 1(0-3-1) WasufeSuesein
AU 361 LATLTGHENE 2 3 (3-0-6) A 361 LAdLTHEN 2 3 (3-0-6) Waesada e
HaEANBS U ETEIN
AN 362 UHURAMTATIGENE 2 1(0-3-1) | Au 362 UuRnsniligeildnd 2 1(0-3-1) WA uney
HaEANBS VTN
AU 363 LATLTIHENS 3 3 (3-0-6) AN 363 LATLTIHENS 3 3 (3-0-6) Waeada e
HAEANBB TN
AN 491 duuun 1(0-2-1) AN 491 duuun 1(0-2-1) AR
Ay 495 MsAnw gty 3(2-3-6) Wasusain Medune
391 wazdelungy
I enLden
AU 496 NSAUAIDETEITIINYNTdNUS 9(0-27-0) | AN 496 MsAUAIBaETHITIENTNUS 6 (0-18-0) uAlvdruuniiein
2.2 nguiveniEen 9 2.2 nguiveniien 21 Wy
wdaEnn wEnn
Aua11 infiieseidaniediodugs 3 (3-0-6) Liailv]
Y 412 pfiAandon 3 (3-0-6) AN 412 afiAswanden 3 (3-0-6) WasufeSunesein
AN 413 lwulgenIaAdl 3 (3-0-6) syl
A 421 Fueflvesersivludunnden 3 (3-0-6) p 421 TupflvesensivluFunnden 3 (3-0-6) ASLAL
AU 424 Tnwuduadl 3 (3-0-6) gnLan
AN 426 FAANNITNYAT 3 (3-0-6) sl lvial
AL 427 Fueimeamaluladuazanavngsy 3 (3-0-6) iyl
LNBAS
AU 432 alllAeesAtut 3 (3-0-6) Au 432 pdllapesatudu 3 (3-0-6) WabumeSuesein
A 433 wndlgualuana 3 (3-0-6) iailv]
Y 434 Tassaiauaznisuszenald 3 (3-0-6) iyl
asusznevefunsd
AN 441 Anenenanineamesilewu 3 (3-0-6) A 441 Fnenenansmeduesiouu 3 (3-0-6) WabumeSuesein
AN 442 URURMTInenmansnediues 1(0-3-1) | au 442 UJURnsIvenmaninedwes 1(0-31) | WasudeSuienein
AN 443 rillesmeluladvedlnsden 3 (3-0-6) A1 443 iefluazmaluladvedlnsiden 3 (3-0-6) ALLAL
A 444 LALlgnaNTnTIY 3(3-06) | Au 444 iAilgRanvng Iy 3 (3-0-6) WasueSuiesein
au 445 waluladdme 3 (3-0-6) ynLan
AL 450 WatafitAunILATBuUNIE 2 (2-0-4) sl
Au 451 LB un3ddaunsngv 3 (3-0-6) sl lvnal
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Tassafravdngnsidu Tassasmdngmsfiveusuueudle VU8R
NanNgATIMEIAEATUMARA d1v13Y Al naNgATIMEIAEATUMAR d1v1Y Al
(nangnsuuuse w.A. 2555) (nangnsuTuUTe w.A. 2560)
P 452 P UYSE VDN ITTINYIA 3 (3-0-6) sl
A 460 vdenivmymaelididnd 2 (2-0-9) ol
A 463 TaedesuaznilTed 3 (3-0-6) sl
A 464 NsnadeUaNTRnIsdndvesian 3 (3-0-6) il
A 511 IAfAiATIEvidugs 3(2:3-6) | Au 511 1AdAATIETuge 3 (2-3-6) AALAY
A 521 Tuafidug 1 3(3:06) | Aw 521 Fuelitugel 3 (3-0-6) AALAN
A 522 UJURN1TIBNMIMeguail 1(0-3-1) | au 522 YURnsIEnsmediadl 1(0-3-1) GNEH
A 531 Infiofuniddugs 3(3-0-6) | Au 531 adleflunidvugs 3 (3-0-6) AALAN
AN 541 UAsensduasIeinediwes 3 (3-0-6) sl
AL 542 UURMIneeanswnedwes 1(0-3-1) ol
AN 551 nalnnisinuisenvesansdunsd 3(3-0-6) | Au 551 nalnmsiinuiisevesansdunse 3 (3-0-6) G
AN 561 LATENdug 3(3-0-6) | Au 561 LailgeANATugs 3 (3-0-6) AILAY
AN 565 Inenmansuilusazimalulaguily 3(3-0-6) | Au 565 Imerenansuiluiazmalulaguily 3 (3-0-6) G
el el
AN 591 MsAnwtlyndivay 3 (1-6-4) \Waeusviain fedune
3983 Uazdeunan
naxvnendafu
4731903 NADNET 6 4RIV NRDNLET 6 ALLAN
venn viaein
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NE1TLUY 3

d198MsUsulTauAle
nangasInenAansiugn d1v1v el
(vangnsuTuuse w.a. 2560)

a (% v Y
WAINL1aBUU1R

1. nangesIineaansiadia a1viv el Mangasuiuuse we. 2560)  UTuusean
WaNgnTIneImansiadin muiviail (angasuuuse we. 2555)
2. anmingdousild Tilianuiureunisusuusudly lunisussyundadt 1/2560 fui
5 Wit NUAIRUS W.A. 2560
3. dngnsuiudsadlad Sldtuindnmidndnudiusnianisfinuil 1 Yn1sAnwn2s60
Dusiuly
4. wienalunsuuugasily
Lﬁ'aﬂ'%“uﬂ':;qLﬁamwawﬁﬂqmiﬁﬁuaﬁa wazidulunuyuszniaveansgnsng
Anw13n13 1309 NTBUNINTFILAANAITEAUANANYIUMNRE WA 2552 wazUsEnnAveq
ARIZNITUNNINTEANANYY LAEITULLIMINSUURmLNSoUNIMSgIuARNA Tifivual s
an1dugauAnwiandunsimu/JUSuUTe1a88nveaaNan IR UNTBULIATIIUAN A
sRugauAnu s laglliuaziBunvemdngns S18aldunveITIelv LagT1uaziden
yesUszaumIninmaaulidaau aseunquiiidonis 4 muluy uee.2 Admualy
TUsunsuunfnazlusunsuinamih fMessairsdnaumiiefniianas Waesnandoeiu
ulsugvesisuaziinsuiuAsusein deliaonndesiu Ussnmansensa@nwidng 3
UINTFIUAMATEAVUTYYINT a1 INeIeansuazAlnmans w.a. 2554 uazuleulevas
dUinuAENITUNITRALANY (An.) \esesfunszsdyaiduasuivdnineaans
wazalulad wa. 2551 Muetauinuenand Ineiiuseivienideniifidenndiviuads
wiumsiFeunisaeuiiinsysanmsvinuzganudnienwssssmalazan saume
5. ansglunsunladsuls
5.1 USulgedievidngns
NI
5.2 Uuusedouinan

o
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[y

5.3 lumsusudsamanansasail dansenanvaenisusulie fallae

3) WAsUSIEIY WaL/vi50 WAsUTDI187Y) WaL/vi50 WasUAIBsU185187) way/

= ° I a = ° ) a va
%939 LLmGUT’U']U'Ju'VIU'J?JﬂG] AY/NID LLfY{LSU‘U']‘U'JUSU'ﬂNQ ‘UiiEJ']EJ-‘UQ‘UW

1) YSuuseAesunesedun 3 36 5187391 Al

5187397 A93UI183Y (1AY) Aesu1esIdvT (Tnd)
1 AN 022 @138553ulaN 3 (3-0-6) wuqenn
GE 022 World Civilization
AvdsAuneou : Ll
[GH] Insi
ﬁﬂmﬁwmmimﬂmmﬁﬂﬂuamuwamaﬁgﬂ WannnsuazauduiuSUetesusTNd
lanaziunn wazlannziusonluaiunisiios ﬁwﬁmiuﬁyuﬁwwqﬁmam% wazfuiindg
\swgie danu Tausssu Jauss Aavs nisuans | Tausssuaugindimsuszaanans id
2550un3TY Uy mawn (Addvwatudseulne | Svdnasedsmilanluilagiu
Historical development of thoughts of Development and relations  of
Eastern and Western worlds in terms of | important  civilizations in  different
political, economic, social, and cultural | geographical and  cultural  spaces
dimensions including music, art, dramatic art, | according to historical backgrounds and
literature, philosophy, and religion; their | their influences on present-day societies.
influences on Thai society.
1Al A95UN183Y1 (AN) Aesueedv (Tnd)
2 AN 104 uywduaziawandon 3 (3-0-6) nuqEnn

GE 104 Man and Environment

Aurdasunauy : Luldl

LAy

ANULTUNYBINYE ANUANARENIETTUYIR
wazienen ﬂmmil,?imﬁuﬁmlmé’mi FIWNUINTT
YBAUATYIND danu UsendluazTausssy Wawinis
mamermansiazinalulad nansenuluniswmun
Fflnesssuvfnarszuuding nszuiunIsAnLAL

dnaulavelvidnlduselevianninensognefue

=2
=
22

AT uNI0INYEE AINANAAENIY
555UMALAEIAINGT TTAUINNTVBUATYFAR
Fean Ussinaliaz ausssu nansenulunis
WauniifisesssumAnazszuuiiod nssuIuns
ﬁmLLazﬁmﬁuif\]Lﬁ@’iﬁﬁ%’ﬂi%’ﬂiziwﬁam

NINYINTOIWANAT  NITHRIUIDENEIEUUY
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51837 ATB5UM183YT (1AN) Arsu1esIe3vn (Tna)
ﬁugmmmwhL‘ﬁwﬁ’maawwéua:mwmaua
ANANIILNA
The formation of human beings, the The formation of human beings, the
equilibrium of nature and ecology, the | equilibrium of nature and ecology, the
knowledge relates to plants and animals, the | study of socio-economic and cultural
study of socio-economic and cultural evolution, | evolution effecting on natural environment
the development of sciences and technology | and ecology, thinking process and decision
effecting on natural environment and ecology, | making in appropriating uses of natural
thinking process and decision making in | resources, human and gender equality
appropriating uses of natural resources. based sustainable development.
5187397 A195U189183Y1 (1hx) Asu1esIe3Yn (Tna)
3 An 304 AansuazAalueleyarvuy 3 (2-2-5) wuqenn

GE 304 Liberal Arts of Intellectuals

Anwuieiunsidneues nsiingdu maia
uaznadslunsdinauesnazidu finwgnsdoans
wadyweduus Nsmuyainam inyenisin
warn1TiATERlmanunIsainuasegia danu
wazn1sladlutedu saulufisnisugndndriinluan

51500autR saenauNsmsTinludsaueiaduge

The study of self-recognition, recognition
of others, techniques and strategies of self-
recognition and recognition of others, skills of
and  human

communication relation,

personality development, skill of thinking and

Tn

22

Anw eI UANUNLIY DIAUTENDU WaY

anwazvoalay1vu N153InAUes 15390

U

au wallakarnadslunsIdnauleILaz LY

e

€

nwyn1TdeaITwATUYBEAURUS N1TAmUN

AANAIN Tinwen1TAALAZN1TIATIZRTYNI

S0 S

an1unN1salnIuAIEgNY A waznisiledly
U2t 01@sunagnisuiuds saulddsnisugn
Indrdnluansisuauth nasnaun1IansITin
Tudseruegaduas

The study of definition, composition,
intellicle, self-

of

and characterislics of

recognition, recognition others,

techniques and strategies of self-recognition

and recognition of others, skills of
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economic, social and political problem | communication and human relation,
analyzing including awareness of public | personality development, skill of thinking
property and ways of living in society with | and economic, social and political problem
happiness. analyzing ASEAN and adaptation including
awareness of public property and ways of
living in society with happiness.
5187397 ANB5UN183YT (AN) Aresu1eTeIY (Tna)
4 AN 305 UL IRAENTHAZNAILINITVBIATUUN 3 (3-0-6) wiaenn

GE 305 History and Development of Lanna

Fodsduney : LT

(G

= va 4 @,

AnwrUsedRdiansainuduunves
Fuun luasienaunisnesadusiundng adunasa
Wuerwdng adonirunases adudulsewmasny
Yoty adegnuwInudiuvilsvesasny Anwid
N3zUIUNSWABULUAIRNNULATEEAY N15illas damy
LA TRIUSITUVOIE U LTeUTAIE@NINLATEEAR

nsles uavdspainusssuvasauunlutagiu

AMNdIAYUIUTEIRManIosdu A1
Wuu1ve981uu Wau1n15a1un1siies
LTEgNY denunayIausTTy Audadolusin

audslagiu
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The study of historical development of Importance of local history; backeround
Lanna before the Kingdom establishment, of Lanna; development of politics,
during the Kingdom period, Lanna under economy, society and culture of Lanna
Burmese rule, Lanna under Siamese protectors | from the ancient time to present.
and the annexation of Lanna into Siam; the
study of socio-economic, political, and cultural
changes of Lanna; and the study of socio-
economic, political, and cultural situations of
contemporary Lanna.
51837 A195UI183Y1 (1Y) Asu1eTIe3Y (Tna)
5 fin 241 AWBNgEITINEIAERsLazinalulad 1 3 (2-2-5) wuenn
GE 241 English for Science and Technology 1
Jiadurieu : an 142 Mwdinguitugiu 2
GH] nad
Anwddnwianizdulassadimiuniiifives AFnilanIzau laseasramieliennsally
MwfiAeatestuineemansuasmalulad o | vSunmeduineimansuazimalulad  Tagld
vinwgn1381u LileAnuiAunituazdeans ilels | inweduiusila ya srunaziTou
AiFeuannsathnnuwarinueluussgnaldluns
Boudlussiuiigay
To study specific English vocabulary and Specific vocabulary and grammatical
structures based on the functions of language | structures in the content of Science and
use relevant to Science and Technology, | Technology, using integrated language skills.
particularly emphasizing reading skills for the
purposes of applications for study, research and
communication in their learning at a higher
level.
103l ANB5UM 5183V (AN) Aesueedv (Tnd)
6 WY 101 NuAsETIn 3 (3-0-6) nuqEnn

AP 101 Agriculture for Life

Furdaruneu : Ll
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IYIVN

ANB5UNY5193% (LAN)

Aesures1eIvn (nsl)

TR

o

FTAUINIT WaEAIUEIAYVBINITNYAT AL
narnna1en19sTannlussuuiinmine Jadeniu
Fwndeufiiinasedadunisudanisnisinens N3
HAANY N13IANSARTIY N1SHERdRT Lsalasnend
dn5iape 98unsd waznislduselovdimenisinens

q

FEUUNTTLNWAT ﬂ’]iﬂﬂE]E{l:leENﬂ'ﬁLﬂﬂmi

Evolution and importance of agriculture;
bio-diversity in the ecosystem; environmental
factors affecting agricultural production; plant
production and pest control; livestock
production, diseases and parasites control;
microorganism and its utilization in agriculture;
agricultural production systems; existence of

agriculture and its survival.

Tusi

FTUINTT HAZANUEIAYVDINITNYAT A
‘mmm/imﬂwwa%amwiuszwﬁwﬂ%m U39y
frudauindeuiifinadetadonisudanig
NSIAEAT TTUUNINEATNTNYINTNITHARATY
AUVSY WY d0d Useud: AuvaInvansves
nine1ns nsinanlgusyleay n1sdanisuay
nseusny ilemainunsiidaiu uaziludingsio
dawanden nsdeansesdninuimanisinuns
ANTWRIUIRULUINTETIVANSAUAITINEYAT

Evolution and importance of agriculture;

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

agriculture.
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518397 A195UNIIBIV (1Y) Arasuresedvn (Tnsl)
7 AN 101 wdniAd 1 3 (3-0-6) vEnn
CH 101 Principles of Chemistry 1
JadsAuneu ; Ll
EaFY Twaai
YHUALAZNITINRUNFANT NALANITHEN Usuruansdunud lassadiwoeseynom
20NANATHANLATANTAZANY USUIaaEsdunuS | Wusslall Lid Y9anal da1savalsuayAnoaasyn
IAseas19vetovnean Wusziall A9 vounad | veds aunawndl NSA-ud auvinamans
AN5aTaNULALARARDER VBT au@amﬁ A5A-LUH
AUFNERNILAL
Matters and classification, basic Stoichiometry, atomic structure,
separation techniques, stoichiometry, atomic | chemical bonding, gas, solution and colloid,
structure, chemical bonding, gas, solution and | solid, chemical equilibria, acid-base, chemical
colloid, solid, chemical equilibria, acid-base, | thermodynamics.
chemical kinetics.
518397 AN95UNTIBIY (1Y) A195U18518391 (lnd)
8 AN 102 YURMsLAT 1 1 (0-3-1) waein

CH 102 Chemistry Laboratory 1

Fordeduneoy ; 14T

Anulaendeluresuiinisied Anud
iluiieafuaisiadl wadadis 4 lunienis
UAUANIIMI0AT N1981ULAZNITATUILATY
YodAny USunaansduius asAiuianlesidud
Hanan N1sAuIlesidudesruseneuluresnay
N19LA3BUAITUAZNITUIAIATINDIAIY N15H
%wﬁﬂ‘[,:uLaqasuaﬂmimﬂmiamawammLﬁamL%ﬂ
mstaarnudunsa-ludavesaisazaty n1g
Lnnsnszninensauaziud 9ns1159909U{ATN

aunaLail

v
anuvasadelurieslfifinisall annus
mldifgatuansiadl nadasng 9 lunisufdinig

o

maedl mMsiwaatuddy Usunaansduius
NITATUINS DAY NANERN NITATUINS DAY
p9AUTznoUlUvRINEYL N1TIATBULAALAZNITNY
Apsiivoaia mimﬁfmﬁﬂimLaqasummimﬂmi
anaswasgaonuds nsiaAanudunsa-wuaves
a1358¢a18 NSIWMTATENINNIALALIUE dunalail

wazAUSOUTDIULATE
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Safety in chemistry laboratory, general Safety in chemistry laboratory, general
information of chemicals, techniques in | knowledge of chemicals, techniques in
chemistry laboratory, significant figures and | chemistry laboratory, significant figure and

calculation, stoichiometry, calculations of
percentage yield and composition of substance
in mixture, preparation and determination of

gas constant, molecular weight determination

by freezing point depression method,
measuring of pH of solutions, acid-base
titration, rate of reactions and chemical
equilibrium.

calculation, stoichiometry, calculation of

percentage yield and composition of substance
in mixture, gas preparation and determination
of gas constant, molecular weight
determination by freezing point depression, pH
chemical

measurement, acid-base titration,

equilibrium and heat of reactions.

183l AM95UE5I83Y1 (1Hx) AasueseIr (lnd)
9 AU 103 wanLAdl 2 3 (3-0-6) wiIein
CH 103 Principles of Chemistry 2
Ataduneou : il
T Tna
weslulawndndied Triihied  a519579) aunaransiad Tiflied  asesauay
wazwIl TN UeENTRves19luAN919519 51903 | wdltuveantRvess nlunnsNets  5IRnsau
Wwundn SuNIUETY  wazasUTEnoudisdou | wiivl 519unsuaty waransUsenouleteu LAl
wilBunididesiu astilmana woRweRdowi | Tuades widundadowu astluana nilned
wiifundes indduwndou wosilesdu
Chemical thermodynamics, electro- Chemical kinetics, electrochemistry,
chemistry, periodic table and properties of | periodic table and properties of elements,
elements, representative elements, transition | representative elements, transition elements
elements and complex compound, | and complex compound, nuclear chemistry,
introduction to organic chemistry, | introduction to organic chemistry,
biomolecules, introduction to polymer, nuclear | biomolecules, introduction to  polymer
chemistry, environmental chemistry. chemistry.
318731 ANB3UYI18IVT (AY) A15u1es1e3Yn (Tnal)
i

AY 104 YfuRnIsiedl 2

1(0-3-1) wuefn
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318391 A193UN83I8YT (1AN) Arasuleedv (lnsl)
il
CH 104 Chemistry Laboratory 2
Atadunou : Lidl
H Tnad
UfAseneendndu-sandu Iiiualives UftRmaifnfumandnriiives
waanandnuazigadadidninslad nsieszids | UgAsen niluedveswadtaninuazwaadidnis
@mm‘wmammwiaaau uazoulooou n1siinals | lad mﬁmi’wﬁlﬁd@mmwmadLmﬁﬂ,aaa‘u LAZLBU
Wedeu nnsvinufisetvesnyflenduve | leesu Ujisewedaveniuddu Ufisu1veswes
asUsznau Bun3d nMsmINNeAmeToE9dNY a13Usznoudun3d mMamssunedllesoL 1Y
Oxidation-reduction, electrochemistry Practical laboratories for determination
of galvanic and electrolytic cells, qualitative | of rate of reaction, electrochemistry of galvanic
analysis of cations and anions, formation of | and electrolytic cells, qualitative analysis of
complex compound, reaction of organic | cation and anion, reaction of transition metal,
compound, preparation of basic polymer. reaction of organic compound, basic
preparation of polymer
3187391 A195UNYT18YT (1AY) A1esUes183v1 (lud)
i
11 AN 200 NSINNTANSLATIDUATIBUAY TNy 2 (2-0-4) wwhn

)

CH 200 Hazardous Chemicals and Toxic Substances Management

Fordeduneoy : 1T

AnufiRfuasiafidunsie nsauau
LaEN15INNITANSIALEURSIY N1sUeenuLaNy
waluladflamsnaivauansivaingmanvnss
msldmeluladifievhanuazenarsiiv waznisle

ASEUAN®

A comprehensive  knowledge  of

hazardous chemical and toxic substances,

hazardous chemical minimization and

management, the pollution prevention,

Tndd

mmiﬁmﬁumimﬁﬁumw w9ty
NsMIVANLAZNTIANTSANSIATSUR T n1sUeeiu
wafiv inaluladfianuisanivquarsfivain
NAVNTTH Freundouaranulasadeluaniud
e nsldnaluladifierianuarenansiiv
mmgmmﬂaLﬁmﬁmswmﬁmms?ﬂmmé’au
(ISO) waznIaAn

Knowledge of hazardous chemical and
toxic substances, strategies for hazardous
chemical control and management, pollution

prevention, applicable technologies to control
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318391 A193UN83I8YT (1AN) Arasuleedv (lnsl)
7
applicable technologies to control industrial | industrial ~ toxic ~ substances,  workplace
toxic substances, use of technologies for clean | occupational health and safety (OHS), use of
up of toxic substances and extensive use of | technologies for cleaning up toxic substances,
case studies. environmental management system and
international standards (ISO), and case studies.
1Al AT95UN183Y1 (AN) Arsu1eseivn (Tna)
12 AU 211 AdAeTIER 1 3 (3-0-6) NUEAn

CH 211 Analytical Chemistry 1

Fdsdunaw: Al 103 waniadl 2 uag Ay 104 UFURNSWAL 2

n1sUszulanatayanItaiiias1ea
AUAANALAABY HENNNSLAYITIAS AT
n153LAT1zRlaeUsu1ns t(mataaig 9 Tuns
ARl Mskenansiagnsana Ly n1g
afameivinazaty n1satnvesdaaznsuenans

mgmatalasunlnns ATuiugIu

Tvisd

msﬂizmama%yjaLLasmmmmmﬂ?{au
n1aailiiAs1eR n15Iasiedidadintn nns
IATIEMIIUSTUINS muﬁgqmﬂﬁﬂﬁugmiumi
AAeRBalsune nannsuenasiaensana n1s
afnmedinazals n1satnveulsvenai-uay

nsuenasmemalialasuIlnnsHIUNLgIY
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Data processing in chemical analyses Data processing and errors in chemical
and errors. Gravimetry and volumetry; including | analyses. Gravimetry and volumetry; including
fundamental techniques for quantitative | fundamental techniques for quantitative
chemical analyses. Principle of chemical | chemical analyses. Principle of chemical
extractions such as liquid-liquid extraction, | extraction, solvent extraction, solid-liquid
solid-liquid extraction and classical | extraction ~ and  basic  chromatographic
chromatographic techniques. techniques.
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Practical laboratories for gravimetric Practical laboratories for quantitative
and volumetric analyses such as acid-base | analysis; gravimetric and volumetric analyses,
titration, precipitation titration, complexometric | acid-base titration, precipitation titration,
titration and redox titration.  Separation | complexometric titration and redox titration.
procedures for liquid-liquid extraction and some | Separation procedures for solvent extraction and
fundamental ~ chromatographic  techniques, | some fundamental chromatographic techniques;
including paper chromatography, thin layer | paper chromatography, thin layer
chromatography and column chromatography. | chromatography and column chromatography.
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Theory and principle of electroanalytical Theory and principle of electroanalytical
techniques such as potententiometry, | techniques; potentiometry, conductometry,
conductometry, electrogravimetry, coulometry | electrogravimetry, coulometry, voltammetry
and voltammetry including their related | and their related applications.
applications.
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Practical analytical laboratory
techniques using electroanalytical instruments
devices  such as

and potentiometry,

potentiometric titrations, conductometry,
coulometry, polarography, cyclic voltammetry,
stripping voltammetry and the application of

electroanalytical instruments.
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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.




Upo. 2 170
518397 ANB5U1Y5193% (LAN) AaSuresiedvn (lvd)
16 AN 251 Adldunsd 1 3 (3-0-6) wiwin

CH 251 Organic Chemistry 1

Itadunow: AN 103 nanadl 2 uag ax 104 Y{URN5wAL 2

AnwlassasnauesornounIsuau  N1sin
lovdlawdu  Wusyluansduvsd  aweslewilves
asBursd nssuunadin nsdende autinig
nMenmuasiadl  Mswseuufizen wavnalnves
A90UVSY 1u daAu daAu daled danalglas
LOANaTRd BMas danlan AlAU NIAAISUDNTAN
WazeUNUS

Atomic structure, hybridization and
chemical bonding of carbon atom in organic
compounds. Stereochemistry, classification and
nomenclature  of  organic = compounds;
fundamental organic chemical synthesis and
organic reaction mechanisms; physical and
alkanes, alkenes,

chemical properties of

alkynes, alkyl halides, alcohols, ethers,

aldehydes, ketones, carboxylic acids and theirs

derivatives.
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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.
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Practical  laboratory  of  oreanic
chemistry techniques including; crystallization,
melting point determination, simple distillation,
fractional  distillation, steam  distillation,
extraction, and chromatographic separation of
organic compound. Qualitative organic analysis
and classification of organic compounds using
their solubility. Reactions of hydrocarbons,

alkyl halides, alcohols and ethers.
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Laboratory  studies  of  physical
properties and organic chemistry techniques;
crystallization, melting point and boiling point
determinations, Sample purification techniques
by chromatography, extraction, crystallization,
sublimation and distillation.  Studies in
stereochemistry, mechanism and identification
from  substitution, elimination, addition,
reduction and oxidation reactions of alkane,
alkene, alkyne, alkyl halide, alcohol, aldehyde,

ketone, carboxylic acid and their derivative.
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Chemical structure, nomenclature of Studies of structure, synthesis, reaction
carbon compounds, nitrogen compounds, | and mechanism of carbonyl compounds,
heterocyclic compounds, polynuclear aromatic | conjugated compounds, nitrogen compounds,
compounds including theirs synthetic reactions | heterocyclic compounds, aromatic
mechanism; the stereochemistry, stereoisomer | compounds. Introduction to the organic
of organic compounds and synthesis of organic | chemistry and properties of carbohydrates,
compound. amino acids and lipids.
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Practical organic chemistry laboratory; Laboratory studies in experimental
reactions of carboxylic acids and theirs | techniques of modern organic chemistry and
derivatives, aldehydes, ketones, amines and | syntheses, stereochemistry, mechanism
phenols. separation and identification of carbonyl

compounds,  aldehyde, ketone, amine,
aromatic, carboxylic acid and their derivative,
carbohydrates, amino acids and lipids.
518397 A193U85183Y1 (1AN) Arasulesedvn (Tna)
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CH 311 Instrumental Chemical Analysis
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Electromagnetic radiation properties
and its spectrum. Quantitative analyses base
on electromagnetic radiation absorption. Beer-
Lambert’s Law. Spectroscopic instrumentations
including ultraviolet-visible spectrophotometry,
infrared spectroscopy, fluorometry, absorption
spectroscopy, emission

spectroscopy, X-ray

spectroscopy; theory and instrumental of

Tyas
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Electromagnetic

radiation properties

and light 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.
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chromatography such as gas chromatography
and high performance liquid chromatography;
theirs applications in chemical analysis also

included.

Theory and instrumental of chromatography;
as gas chromatography and high performance
liquid chromatography; their applications in

chemical analysis also included.
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Practical laboratories  for  the
instrumental analyses including ultraviolet-
visible spectrophotometry, infrared

spectroscopy, fluorometry, atomic absorption
spectroscopy, flame-emission

spectrophotometry, gas chromatography and

Tyas
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Practical laboratories ~ for  the
instrumental analyses including ultraviolet-
visible spectrophotometry, infrared

spectroscopy, fluorometry, atomic absorption
spectroscopy, flame-emission

spectrophotometry, gas chromatography and
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high performance liquid chromatography; their | hish performance liquid chromatography; their
application in chemical analysis also included. | application in chemical analysis also included.
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Biochemistry of metabolism, focusing Introduction to metabolism
on: ¢lycolysis, the citric acid cycle, | bioenergetics carbohydrate metabolism
gluconeogenesis, electron transport, and the | slycolysis pathway Krebs cycle pentose
synthesis and breakdown of biomolecules: | phosphate pathway gluconeogenesis glycogen
sugars, fatty acid, nucleotide, and amino acids, | metabolism lipid metabolism fatty acid
control of metabolic processes, the function of | oxidation amino acid metabolism urea cycle
hormones, biochemical  genetics,  and | catabolism and biosynthesis of amino acids
transcription and translation, biochemistry | nucleic acid metabolism catabolism and
technology. anabolism of purine nucleotide and pyrimidine
nucleotide  nucleic acid synthesis and
translation control of metabolic processes
biomolecule technology.
51837 A193U85183Y1 (1AN) Arasulesedvn (Tns)
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Extraction Separation Qualitative and Practical laboratories for qualitative
guantitative analysis of biomolecules including | and quantitative analysis of biomolecules
sugar, polysaccharide, protein, lipid and nucleic | including sugar, polysaccharide, amino acid,
acid; bioenergy of cell separation techniques | protein, lipid and nucleic acid, water and fat
by chromatography and electrophoresis. soluble vitamins; bioenergy of cell and
inhibition, rate of the reaction catalyzed by
enzyme, separation techniques by
chromatography and electrophoresis.
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CH 331 Inorganic Chemistry 1
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Electronic structure of atom, periodic Electronic structure of atom, periodic
table, chemical bonding, acid-base, | properties, representative elements, transition
electrochemistry, nuclear chemistry, structure | elements, lanthanides and actinides, chemical
and bonding, chemical forces, acid-base | bonding, fundamental theory of coordination
reaction and redox reaction, nonaqueous | chemistry, crystal structure, solid state
solution, the properties of periodic table, the | chemistry, molecular symmetry and point
compound of s and p elements, the | group.
fundamental of theory for chemical bonding in
coordination complexes, crystal structure and
solid state.
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Chemical structure, qualitative and
guantitative analysis of inorganic compound,

synthesis and analysis of inorganic complexes,

v
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Practical crystal

packing, molecular symmetry and point group,

synthesis and characterization of inorganic
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studying  the  properties of inorganic | compound, qualitative and  quantitative
compounds, the reaction and application. analysis, reaction and applications  of
coordination compound.
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Symmetry of molecule, group theory Representative of group and point
and point group, inorganic spectroscopy such | group with vibrational spectroscopy, infrared
as  UV-visible  spectroscopy, vibrational | spectroscopy, Raman spectroscopy, mdssbauer
spectroscopy, ~ mossbouer  spectroscopy, | spectroscopy,  electron  spin  resonance
electron spin resonance spectroscopy, nuclear | spectroscopy, nuclear magnetic resonance
magnetic  resonance  spectroscopy, mass | spectroscopy, UV-visible spectroscopy, kinetic
spectroscopy, stability and thermodynamic of | and thermodynamic stabilities of inorganic
inorganic  compound, electronic  spectra, | compound, electronic  spectra, reaction,
reaction and mechanism of transition metal | mechanism of transition metal complex and
complexes. characteristic acid-base of Brgnsted and Lewis.
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Symmetry of molecule, and point Practical laboratories of synthesis and
group, the magnetic property, synthesis and | characterization of inorganic compound,
studying the properties of transition metal | magnetic property, qualitative and quantitative
complexes. analysis of transition metal complexes.
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Sample preparation techniques such
as solid phase extraction and solid phase
microextraction. Theory and principle of
advanced chromatographic techniques such as
size exclusion chromatography,

fluid

supercritical
chromatography, ion exchange
chromatography, capillary electrophoresis, gas
chromatrography-mass

spectrometry, liquid

chromatography-mass spectrometry,
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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
chromatrography-mass

spectrometry, liquid

chromatography-mass spectrometry,
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radiochemical analyses, chemosensors, | radiochemical and radioisotopes analyses,
biosensors,  thermal  analyses, electron | thermal  analyses, electron  microscope
microscope analyses including their | analyses including their applications.
applications.
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Human and environment, natural

resource reservation, environmental problems
evaluation and analyses of soil, water and
atmospheric  pollutions.  Chemical safety,
chemical-waste management, current law and

implemented regulations.
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ninenssssued Jymvesnafiviudwindey
nsUsTiuuaznsTisyiuafivnny 1 uaz
2IN1A NTZUIUNIFIANITUAZNITNNTANINVDILEE
maadl ngrunensdwindey anusuiansdl
arufindeduinden  n1sddiusiuvesusyyvy
waznisseiudefininduandey  wazniwenns
5ITUVIR
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,
environmental liabilities,

including public
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participation and dispute resolution for
environmental and natural resources.
s839% ANB5UNYSI8IYN (LAY) AesuresiedIvn (Insl)
30 AN 432 LadlApasALLTUY 3 (3-0-6) WaEAN

CH 333 Inorganic Chemistry 2

FdeRunieu: au 333 wilefiunid 2 uay AN 334 URURNsAdaliuv3d 2

mssudeasuszneulreosiudy Wusy
1AD3AlUR dWoslovetalsusznay NSIASENLAY
UfAsevesansuseneulaeesfudu

The nomenclature and
stereochemistry of coordination compounds,
reaction of coordination

synthesis  and

compounds.

Tnad
nsendeuavaneslenivesansuseney
Trooiftutu WuszlaoasAtunlALIlauAng
dupseiuazuisenvesansusenaulneesfudu
Nomenclature and stereochemistry of
coordination compound, coordinate covalent
bond, synthesis and reaction of coordination

compound.
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AL 441 IYFansNeduesUnahy

CH 441 Introduction of Polymer Science

3 (3-0-6) #iaefe

dsRuieu: Al 253 wHlBun3d 2 uway AL 254 URURMSANBUYSE 2
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A A195UNE5I83Y1 (1HX) Aasuresedy (luy)
Introduction to polymer science, Introduction to polymer science,
characterizations  of  polymer  including | characterizations of polymer by using different
determination of molecular weight and | techniques, determination of molecular weight
molecular weight distribution and identification | and molecular weight distribution,
of chemical structure, study of physical and | identification of chemical structure, study of
dissolution properties. Preparation of polymers | physical and dissolution properties, preparation
by  different  reaction  polymerizations, | of polymers by different reaction mechanisms,
mechanism and kinetics of polymerization, | polymer application and polymer additives.
applications of polymer and polymer additives.
183l AM95UEII83YT (1HX) AasueTed (lnd)
32 AL 442 URURNITInemansnodwes 1 (0-3-1) mihein
CH 442 Laboratory of Polymer Science
FwdeRunieu: AL 251 wildun3d 1 uay Ay 252 URURNMSANBUVSE 1
T Tna
Windwidnluanavesmediued Anw UfRnmaAefunmsiadwinlnanauas
Tasead1amnalinasaudfini1ani1e0 N wag | AurULUUsImedmes n1sfnwilassasiamanall
ANUEANNIAIUNTATANYDINDALIDS MSISENNDE | aNUANINIEAIN WazANUEsaluNTazay As
wassmeuisuuasinaiasing o nalnvesufizen | wisunedweiseujisumefweslswduwuy
LazAuAAnSveIUfATe LY dilatu uaghuulIUaDY
Determination of polymer molecular Practical  laboratories  for  the
weight, studies of polymer chemical structure | determination of molecular weight and density
and physical properties, preparation of | of polymer, studies of chemical structure,
polymer by different reactions and techniques, | physical and dissolution properties, preparation
mechanism and kinetics of polymerization. of polymer by emulsion and suspension
polymerizations.
163l AM95UNEII83YT (1AY) AasueseIv (lnd)
33 AL 444 LATaRavMINT Y 3 (3-0-6) wwin

CH 444 Industrial Chemistry

a

dsduneu: AN 253 WNBUN3E 2 wag Ay 254 UJURNSATBWN3E 2 uas
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A 261 WATWNTHENS 1 uay au 262 YURNMTAIGRENE 1
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518397 A195UNIIBIV (1) Arasuresedvn (Tnsl)
nszvrumsUsuanmiiellulssny nsuszandldndnnisiaiioiunsduas
wazmstitan g nssuiunsuaawedlsnet | ndnnisiaiiBaidndlunszuaunisnanly
Tugnamnssusing q Wy o1¥nwilsa ayuazans | geanunssulavsidesdu nsdinsedduuslany
dnvon o vma Tund Benszamuaznizay | mawienduuslunszuiuntsoqilave msaqlans
ASALAZENY  @NSIANLAIDIMITILAYNTEUIUATTIY Qmmumimlﬁmﬁaqﬁu ASLARLAT NTEUIUNITAN
DAFINNTIUDNT AMULATEAAIATSIULAD NTEUIUNTISHARLESIEN
wagnsiindlumaey
Water treatment for utilizing in plants Application of Inorganic Chemistry and
and wastewater treatment, industrial chemical | Physical Chemistry principle on general metal
manufacturing processes such as medicine, | industries, analysis of metal ores, ores
soap and detergent, fertilizer, sugar, cement, | preparation for smelting process, smelting
pulp and paper, pigment and paint, food | process, glass industries, glass formation, stress
additive and processes in food industries. relief process in sglass industries, general
ceramic industries and coloured glaze.
518397 A195UNIIWIV (1) A1e5U18518391 (lud)
34 AL 452 LARDUNIIVDIAIETINYR 3 (3-0-6) wAn
CH 452 Organic Chemistry of Natural Products
FdeRunieu: Al 253 wildun3d 2 uay Ay 254 URURNMSANBUYSY 2
ToFY Tnaai
AITIMUNENT MTUENENS ANALTIFNg 9 A1TILUNET NITUWENEIT NISANYIENT
YDIENTTITNVIRANWIANTTINININO T alfe | 555UYIR N1SANWIAITINOSTY dlfiesess nIn
sous nsalesu wazansiiedenima asand | lusu wazansiigadeninna arserslunelsundn
Tueglsunfin samases wazansillledanaeedii | woanaees wavarsiilildueanasesiiiilulasiou
flulnsinuduesduszney Anvufitomeuadisl | 1Bussdusznou Anwiujitervesuasiidsoans
FOA1TETINYIRUNULA FITUIRUNVUA
Characterization, isolation, chemical Classification, isolation, studies of
constants in the study natural products of | natural products; terpenes; steroid; fatty acid
terpenes; steroid; fatty acid and polyketide; | and polyketide; carboaromatic; alkaloid and
carboaromatic; alkaloid and non-alkaloid with | non-alkaloid  with nitrogen  constitutes,
nitrogen constitutes, photoreaction on some | photoreaction on some natural compounds.
natural compounds.
518397 A195UNIIWIV (1) Arasulesedvn (Tnsl)
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518397 A195U185183Y1 (1A%) Arasuresedvn (Tnsl)
35 AN 460 FvaRLAuNILATITNENd 2 (2-0-4) Mg
CH 460 Special Topics in Physical Chemistry
Fdsduneu: an 361 wIWWENE 2 waz AN 362 UHURNSIATIEHENE 2
LA Twaad
dnAnwiagdesounenumidelag 9 n15@nw15189un19398lui e
Tuvauadimvusly Usvifiunavasidninest | fuuelid nsnei wardnsaliisaduitedidnem
s wan1svanes deyaiiAvadesiunismanes | wasileussauaslidemitisadostuidoise
WAt Aa1sal euedednmiulul q wazBeu | maediBdiand
seluiiommanidiiang
Focus on readings from the primary Focus on studying assigned topic of
literature to carry out physical chemistry | recent research article, analysis and discussion
research process including background method | of assigned topics, and writing summary reports
analytical assay discussion and conclusion. concerning  research  topics in  physical
chemistry.
518397 AN95UNIIEIV (1) A195U18518391 (lnd)
36 w463 Tpdusuaziailsed 3 (3-0-6) vhefin

CH 463 Nuclear and Radiochemistry

FdeRuneu: AN 361 WILTWEANE 2 uag Ay 362 UURNMIATWWENS 2

a s a

iuaridnduninisiin AsLenuLaznIsy

v a a [ v

LANEVDIATNUNUNTIA AANTTUVDIATNUNUNTIE
AAAINGTINNR uarfidaaseild nsdansen
59 mswseuLazauauiAmaad  1eesufnsal
nsUsegnAvessIniuunssdlelglnunund
Chemistry and physics of formation,
separation and identification of radioactives;
activity of natural and synthetic radioactives;
preparation of synthetic element; construction

and chemical properties of nuclear reactor and

applications of radioactives in chemistry.

T

wduasidandvoinisiia nsuenuazn1sy

LANILVDIAITANTUATIA NRNITUVDIANT

'
v aa a a

fusfun$edfiinnsssuwd wagiidaunseild n1s
duagiuazanifnmaniduedes in3esufnsnl
Tundes mavszynaldoaiudundadniund
Chemistry and physics of formation,
separation and identification of radioactive
substances, natural and synthetic radioactivity,
synthesis and nuclear property, nuclear reactor
chemical radioactive

and applications  of

elements.
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araudi FHERY - o183 ITUIUAULAR
1 AU 241 NMSIAUIINYEN1YI9INgY 1 1(0-2-1)
2 iU 242 NIWAIUITINYEAIYIDINGY 2 1(0-2-1)
3 iU 243 NIFWAIUIINYLAIYIDINGY 3 1(0-2-1)
4 73 100 F33nevaly 3 (2-3-5)
5 | vla 105 #EAndvialy 1 3 (2-3-5)
6 | va 106 WAndvialy 2 3 (2-3-5)
7 AL 353 walulagnsnanueanages 3 (2-3-5)
8 AL 410 WateRiAwuAdIATIER 2 (2-0-4)
9 AN 420 WIURLAEBN 9T IAL 2 (2-0-4)
10 AL 424 Lnaudiaadl 3 (3-0-6)
11 AL 430 WTeRlAvnNLATialund 2 (2-0-4)
12 | ew 431 inflefuvdiugs 3 (3-0-6)
13 Ay 445 waluladFme 3 (3-0-6)
14 | Ay 461 infiBeRAndduge 3 (3-0-6)
2.2 snidnsedvrlulsunsudnand sauau 15 518w dell
Al FHaRY - Yo IIUURULAR
1 AU 241 MIRRUITINYEAWIDINgY 1 1(0-2-1)
2 AU 242 MSHRAUITINYENIWIDINY 2 1(0-2-1)
3 AU 243 MIHAUITINYENWIDINGY 3 1(0-2-1)
4 3 100 TNy 3 (2-3-5)
5 [ via 105 #HaAndvilu 1 3 (2-3-5)
6 | va 106 AAndvialy 2 3 (2-3-5)
7 Ay 412 \pTiEnday 3 (3-0-6)
8 Ay 421 Fnaflvasansiisludandey 3 (3-0-6)
9 AL 424 Tnaugadl 3 (3-0-6)
10 AL 432 LalllaosaLuTy 3 (3-0-6)
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11 | e 441 Inermansnediwodidowy 3 (3-0-6)
12 | Ay 442 YURMIneemanswedues 1(0-3-1)
13 | au 443 ipdluazimalulagvestingidey 3 (3-0-6)
14 | Ay 444 LATgRaving sy 3 (3-0-6)
15 | e 445 waluladdame 3 (3-0-6)
3) uedvlyal Sy 15 5163 dall
i sWarn-doein nuienn RUELR
1 | el 101 eswgmansiiedinusedrfunas | 3 (3-0-6) vt 33 luldundnans
QURIFERITIer
2| w100 wasudmTuEInuseiniu 3 (3-0-6) vt 42 ludundnans
3| AN242 MWSINgUTIneIeansuaz 32)-2-(5 | v 43 Tudundngns
wAlulag2
4 | 3 101 wan¥IINeN 3 (3-0-6) v 44 Tuidumanans
5 | 3102 YfURNsnanTyinen 1(0-3-1) vt 45 luldundngns
6 | Wa 109 MaAndidowi 3 (3-0-6) w1 45 luidumanans
7 | Wa 110 UfiRmsianddowi 1(0-3-1) i 46 luidumanans
8 | Au 413 Wuweivnuadl 3(2-3-5) | i 67 ludundngns
9 | Ay 426 FuALNSINYAT 3 (3-0-6) i 68 luidumndnans
10 | Au 427 Fuaimaneluladuazgramnssy | 3 (3-0-6) vt 68 luldundngns
YT
11 | Au 433 ndlgusluianans 3 (3-0-6) i 69 luidumvanans
12 | au 434 laseasauazn1suszenaly 3 (3-0-6) vt 70 luldundngns
a1susznavetuvsd
13 | Ay 464 NMsnaFRUANTRANISNEAMNVRLIER | 3 (3-0-6) vt 75 luldundngns
14 | Ay 541 YgAsensduaseinediues 3 (3-0-6) v 78 luidumvdnans
15 | Au 542 YURn1sinemansnediues 1(0-3-1) v 79 luidumvdnans
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AL 351 Mstganinsues lun1siaauansusenaudunse 3 (3-0-6)

Y

a

FUsPUneU: AY 253 LATDUNIE 2 hay
AN 254 UFURNsATiBunSe 2
a = a N =~ A ax a &
NOYNITANNTULAIVBIETIUNTE drulsenaureaIasle TBNTIATIER
asdunsdmewesasilonsaiuninsalnt lown dansnlleen-3ai0a dunsse Swedashun
LIANLS LW ULT hagkuaaUNINSIAS

(U818 3 Talus UJUR 0 ilua Anwicieawes 6 $aluy/dUnm)

CH 351 Spectrometric Identification of Organic Compounds 3 (3-0-6)
Prerequisite: CH 253 Organic Chemistry 2 and
CH 254 Organic Chemistry Laboratory 2
Theory of organic compounds absorption, the composition of
spectroscopic instruments, the method of organic compound identification with
spectroscopic instruments such as UV-visible spectroscopy, infrared spectroscopy,
nuclear magnetic resonance spectroscopy and mass spectrometry.

(Lecture 3 hours, Practice 0 hour, Self study6 hours/week)

A 300 nsidauninsiuvsigadiondnualasiadl 3 (3-0-6)
FuUsPuneu: AN 253 LATDUNIE 2 hay
A 254 YRURMSATBUSE 2

a - A = 2 =
nuNIANAuLAeIEIsAl diuusznauveuaiesilensalninsalnd
ax a & 'Y} ¢ a Ny =~ = = v 1w aa
Tnsfigaienanualvesasdunsgmeiasesilonvaininsalnt laun dansililoan-3ad
Waaruninsalnd dunssaauninsalntd daedssuuncudnisiawuudaidninsalnd
LALUAALUNINTLUAS TIUNINITIATIZIDNANYAUNILATIFS1990987150TUNS S @153

Liana HAnAugIAINEIINYIR St sTmInianmaniiayindimes

(U818 3 Talus UJUR 0 Hilua Anwicieawes 6 $alus/dUnm)
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CH 300 Spectrometric Identification of Chemical Compounds 3 (3-0-6)

Prerequisite: CH 253 Organic Chemistry 2 and

CH 254 Organic Chemistry Laboratory 2

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 3 hours, Practice 0 hour, Self Study6 hours/week)
5783919 2 WasuYeIv WaguA1as U188

Ay 451 ERRIVEETGE 3 (3-0-6)
FwdeRurieu: AL 253 1ANBUVSY 2 wax
A 254 YRURMSATBUNSE 2
Tnlaiadivesilnu lowaiu wazozlsuifin n1suinalnuasljisen dumesd
Fonfdaslaieufiten 1wy mdueuusida asluideslessu msuuulossu AnviAeaiy
Ufisendaraaturesnsuau Ufisevestiandlolndvesasuseneumsuetia Ufaseints
Winansilaidus UfAtenisedn Uiiteneendndu uaridndu UiAsenaifeng

(U588 3 Talas UJUR 0 Talas Anwisnenues 6 Walauy/dUany)

CH 451 Advanced Organic Chemistry 3 (3-0-6)
Prerequisite: CH 253 Organic Chemistry 2 and
CH 254 Organic Chemistry Laboratory 2
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Photochemistry of ketone, olefins and aromatic compounds, the
method to find chemical reaction mechanism, the active intermediate such as carbon
radical, carbonium ion, carban ion, the study of alkylation of carbon reaction,
nucleophillic reaction of carbonyl compound, the addition reaction of unsaturated
compounds, the elimination reaction, the oxidation-reduction reaction and the
opening cyclic reaction.

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

(% L4

AL 451 DUV IdNATIEN 3 (3-0-6)

Fwdsfunew: AN 253 LATBUNIE 2 uax

AL 254 UFURN1sLATiBunSe 2

msmnalnuesufizen Sumesiidenidedie Uit 1wy asuouusida
Aslunanlossu Arswuulossu Arsdulessu n1sAnwUfisetoafalatureInIsusy
UiAsenfuiinalelndvesarsuszneumsveia UiAsennsifuvesansusenavlidud
UATen15999 URATeneendndu wassandu Y§A5e1n150n0e iniiigaasvednlny 1o
@Y uagkalsun@n

(U588 3 Talas UJUR 0 Talas Anwisienues 6 Walauy/dUany)

CH 451 Organic Chemistry Synthesis 3 (3-0-6)

Prerequisite: CH 253 Organic Chemistry 2 and

CH 254 Organic Chemistry Laboratory 2

The method to find chemical reaction mechanism, the active
intermediate such as carbon radical, carbocation, carbanion, carbeenion, the study of
alkylation of carbon reaction, nucleophillic reaction of carbonyl compounds, the
addition reaction of unsaturated compounds, the elimination reaction, the oxidation-
reduction reaction and ring opening reaction, photochemistry of ketone, olefins and

aromatic compounds.
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(Lecture 3 hours, Practice 0 hour, Self Study6 hours/week)

83 3 Wagusiain Wagumesuisnein wazdonnngaiviendsiulungy
v NenFeN
H
AN 495 nsAnudeymiitey 3 (2-3-5)
Idaduneu: au 311 wiAidanieslo uas
A 312 UiTRnseiiinseiidaedode
W3OMUANIUIUYOUTDIAZNTINNTUTEIMANGRS
USggninemans Luifnlun1svinidy Anvisideneauedadeslvd ans
NUNILITIUNTTY N1591989 NMSTEUUNAIIUNIAVINITHALIATIIIINeTnuS Nsduy
Toyauive NsNutoya LaznTATIZTELARUUATN 9 N1SANALEBNLUU WAZBBNKUY
AnwlassmAdevuaidn meldnsauauvesennsdivinulumdeiithinumanla

(Us81E 2 Talus URUR 3 ilua Anwiciegawes 5 $aluy/dUnm)

CH 495 Project Study 3 (2-3-5)
Prerequisite: CH 311 Instrumental Chemical Analysis and
CH 312 Instrumental Chemical Analysis Laboratory
or as approved by program committee
Roles of scientific investigation, research plan, modern recent research
in applied chemistry; literature survey, citation, forms and method of writing scientific
reports and research proposal; important techniques used in observation, data
collection and interpretation of facts obtained from experiments; conduct a small
project of student research interest under the supervision of academic advisor.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)

AN 591 nsAneteymiiiey 3 (2-3-5)
Jv1TeAuneu: AL 311 WIIASITMTUNATDIEID WAy

AL 312 YURnIsAitATIEmdaATeile
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WHUIWAFY Anwawddemenuaiiadelval nsnuniu
IIIUNTTU N1597989 N5 WUUNAIIUNITYINTUALLATITIAINg1TINUS n1sduAudaya
NuTe Mmaudeya uazn13IAsITidoyauuuaIe 9 NSANALOBNLUY LaZoRNWUU Anw)
Tasaniddevnadn meldmsmunuvesornsdivinuluihdefiin@nwauls

(U338 2 LN URUA 3 T3l Anwisenuied 5 9alus/dUnm)

CH 591 Project Study 3 (2-3-5)
Prerequisite: CH 311 Instrumental Chemical Analysis and
CH 312 Instrumental Chemical Analysis Laboratory
or as approved by program committee
Science philosophy, research plan, modern recent research in applied

chemistry; literature survey, citation, forms and method of writing scientific reports
and research proposal; important techniques used in observation, data collection
and interpretation of facts obtained from experiments; conduct a small project of
student research interest under the supervision of academic advisor.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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5) Wasuwlasedudsduiounas Wisuasuiesedn s1uau 7 edudl
F183v% 1
LAY
AL 261 WwiLTand 3 (3-0-6)
FUsAUADY: AL 103 aniadl 2 Lay
AY 104 URURNISAL 2 wag
Afl 131 uAapdadmsuIneaans 1
weslulaunfinduaznsinanauniall Hendundaanudasy anudunusLung
a8 fuUsnlealuas ngignie ansasateanysaluusagliauysaiuuu n1sussyndves
gaumaranslUaNTazane dunalnil unugiveignia

(Us3818 3 LU UJUR 0 Talas Anwisenuied 6 9alus/dUnm)

CH 261 Physical Chemistry 1 3 (3-0-6)
Prerequisite: CH 103 Principles of Chemistry 2 and
CH 104 Chemistry Laboratory 2 and
MA 131 Calculus for Science 1
Thermodynamics and enthalpy, Gibb’s free energy, partial molar,
phase equilibrium, ideal solution and non-ideal solution, application of
thermodynamics in solution, chemical equilibrium and phase diagram.

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

a a aa s

AU 261 ERIATERE 3 (3-0-6)
daAunew: AN 103 NanAll 2 wae

AL 104 URURNsALl 2 wae

Af 131 uAagdadmIUInemans 1
QUNUNAAIANT AIUTIU 9T NI NITAIGNNRINIUTENTTEUUAY

Aunndau nszuiunsiundulawazaundulile dnUsanig wuvial ulnsl wasauas
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(UsI81E 3 Talus URUR 0 Hilua Anwicieawes 6 9aluy/dUnm)

CH 261 Physical Chemistry 1 3 (3-0-6)
Prerequisite: CH 103 Principle of Chemistry 2 and
CH 104 Chemistry Laboratory 2 and
MA 131 Calculus for Science 1
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)

el 2
LA
AL 262 UFURnIsAaNENd 1 1(0-3-1)
UaAuneu: AN 103 NanAL 2 wae
AL 104 UURMsAL 2 uae
Af 131 upaaaadmsuIne1eans 1
nvaaeufsfuguwamand msiadnisilil nguesad anufou
luansveenisavaty Msadunuiaigaia nsmaamgiaisavatedngs Usuinsluans
Ud MTinAIANSoureIlAsenlnevauUnaaiiiines

(U588 0 Talas UJUR 3 Talas Anwisienues 1 Faluy/dUany)

CH 262 Physical Chemistry Laboratory 1 1 (0-3-1)
Prerequisite: CH 103 Principles of Chemistry 2 and
CH 104 Chemistry Laboratory 2 and
MA 131 Calculus for Science 1
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Thermodynamics, determination of conductivity, Hess’s law, phase
diagram, partial molar volume and heat of reaction by bomb calorimetry.

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

A 262 UURNseTBaNENS 1 1(0-3-1)
daAunew: AN 103 nanAll 2 wae
AL 104 YURnIsedl 2 uae
Ar 131 uAagdadmIUInemans 1
UfTRnsiedesionasimedaiiugiumaniideiland otaaudinisnienin
MAgdeatuguuwamans ununnigaia uazaisazats nmsiadnisiilailives
asazanedianinslad nsmeurialvesUfiseneaiilavendonguosad n1smausauly
813909a158A1Y NITATUHUAININN1A NS iingauetansaraly N1IMUSUINT
Tuansunediu waznsinAtmnusouvesufizenlagldusuiatassumns

(U588 0 Talas UJUR 3 Talas Anwisnenues 1 Taluy/dUany)

CH 262 Physical Chemistry Laboratory 1 1(0-3-1)
Prerequisite: CH 103 Principle of Chemistry 2 and
CH 104 Chemistry Laboratory 2 and
MA 131 Calculus for Science 1
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
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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)

16397 3
GH
Al 323 el 1 3 (3-0-6)
Sersduneu: 92 100 Fdnehly way
A 253 LASBUNTE 2 LAy
A 254 YRURNSIATiBunSE 2
psfUsEnaUmMaAiivedditin dres Tassadwmaeiuazutniivisianim
Yosa3Taliana mstulansn nsneviluuazlusiu diln nsatianddn nisvinauveseulsl
Tateulesl wagindu MaNNISIAITUDATY waslunuedTuvesnslulawnsn afin nsatiiaasn
TUSAU ATEUIUNTEUATIZIAIBLES

(Us81E 3 Talus URUR 0 ilua Anwicmeawes 6 9aluy/dUnm)

CH 323 Biochemistry 1 3 (3-0-6)
Prerequisite: Bl 100 General Biology and
CH 253 Organic Chemistry 2 and
CH 254 Organic Chemistry Laboratory 2
The structure, function and behaviour of normal cells and cell
organelles at several levels of organization; role of water in biological process and
buffer properties; isolation, purification and biological function of proteins; complex
lipids and membrane transport; organic chemistry of the fundamental structures and
reactions encountered in biological chemistry; chemical description of carbohydrates,
amino acids, lipids, proteins and nucleic acids; enzyme coenzyme vitamins and
enzyme kinetic. Introduction to metabolism.

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

Tugd
A 323 Il 1 3 (3-0-6)
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dsdunew: ¥ 101 MENTVINEN way
%3 102 UJURNSUaNTInen wag
AL 253 LATIBUNIE 2 uaz
A 254 YRURNSIATBUNSE 2
s = a Ada W s % = ¥ o =
aaAUsEnaUMAATUeIdldIn Tuwles Tassadamaniiuagntninisdinin
yasa15Tluana aslulawnse nsneslilunazlusiu ludu nsafianddn n1svinauves
ulal Taoulsduazdnniiu ndnniswmiveday

(Us3818 3 LU URUR 0 Talas Anwismenuted 6 9alus/dUnm)

CH 323 Biochemistry 1 3 (3-0-6)
Prerequisite: Bl 101 Principal of Biology and
Bl 102 Principal of Biology Laboratory and
CH 253 Organic Chemistry 2 and
CH 254 Organic Chemistry Laboratory 2
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.

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

5199399 4
LA
A 324 UuRn1s¥adl 1 1(0-3-1)
FyrTeAunau: 37 100 FINevlU way
AL 253 WIDUNTE 2 LAz
Ax 254 UFURNMSATBUNTE 2
a dy v a wva = = Y] 6 aaa =
mﬂumuawuiuﬂgwmimLmJ UWLes nnadeudnIgAlLaznis
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TAszviesrUsEnauvetanstiluanandday laun astulanse nsnevilu 1Usiu afia nsa

o
[

Japddn Anwin1svinauvaaaulysl arsduda

(U388 0 Talus UJUR 3 Halua Anwcmeawes 1 43luy/dUnm)
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CH 324 Biochemistry Laboratory 1 1(0-3-1)
Prerequisite: Bl 100 General Biology and
CH 253 Organic Chemistry 2 and
CH 254 Organic Chemistry Laboratory 2
Techniques for the buffer preparation, spectrophotometry and
quantitative analysis of biomolecules including carbohydrate, lipid, nucleic acid and
proteins. Enzyme properties and enzyme kinetics, inhibitor.

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

Tnal
A 324 UURn1sTuall 1 1(0-3-1)
dafunew: ¥3 101 NaNTIINGT uae
%3 102 UURNTEaNTITINeT way
AL 253 LATBUNIE 2 uax
AY 254 UHURNMSLATBUNTE 2
wadadesuluufoinstued adamansdmiviaung mawseudines
mMsvageUmeitanlnsiued Melinseidunanssdnunimuesasiiluanaiiddiy
lawn a1stulanse nsmesilu TUsAu luiu nsatinaddn Anwinisvinuvesieulad
saunarmanivesioules wavansduds

(U588 0 Talas UJUR 3 Talas Anwisnenues 1 Taluy/dUany)

CH 324 Biochemistry Laboratory 1 1(0-3-1)
Prerequisite: Bl 101 Principal of Biology and
Bl 102 Principal of Biology Laboratory and
CH 253 Organic Chemistry 2 and
CH 254 Organic Chemistry Laboratory 2
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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.

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

18391 5
Y
ALl 361 \ILGaENE 2 3 (3-0-6)
wdeRuneu: Ay 261 LATWTINENS 1 wag
AN 262 URURNSLATTIENS 1 uaz
Af 132 upaaaadmIuIneIrmans 2
saumanilail nsmdnswesUiiten waznalnnsiAaufAzen UjAsend
Fudeou Uiserluansavany aunainil nquaawall arsazaieauysaluuuiazliauysel
WUU LAneRLeS

(UsI81E 3 Talus UJUR 0 ilua Anwisieawes 6 9aluy/dUnm)

CH 361 Physical Chemistry 2 3 (3-0-6)
Prerequisite: CH 261 Physical Chemistry 1 and
CH 262 Physical Chemistry Laboratory 1 and
MA 132 Calculus for Science 2
Chemical kinetics, rate of reaction and mechanism of reaction, reaction
in solution, chemical equilibrium, kinetic theory, ideal solution and non ideal
solution, polymer chemistry.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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AL 361 ALY IENE 3 (3-0-6)
dsfunew: aY 261 LATLTENS 1 uay
A 262 UFUAMSATLTINENS 1 uae
Af 132 upapaadmiuingmans 2
saunamaniiad §n31UFATen nalnn1siAnufasen UiATeidudeu
Uffsenluansazany aunaell wiawasnguiaatveuiia inlinediues

(Us3818 3 LU URUR 0 Talas Anwismenuted 6 9alus/dUnm)

CH 361 Physical Chemistry 2 3 (3-0-6)
Prerequisite: CH 261 Physical Chemistry 1 and
CH 262 Physical Chemistry Laboratory 1 and
MA 132 Calculus for Science 2
Chemical kinetics, rate of reaction, reaction mechanism, complex
reaction, reaction in solution, chemical equilibrium, gas and kinetic theory of gas,
polymer chemistry.

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

el 6
Y
AL 362 UURNIATITENS 2 1(0-3-1)
Fwdsduneuw: AN 261 LATLTAENS 1 uay
Y 262 UAURNIATLTRENS 1 uay
Af 132 upapaadmiuInegmans 2
M9M1ANAITIENT LazduduvesufAzenatiang 4 mImiAiasiaunaves
UAse1 nMsmuraluianaveanefiweslngn1sinanunia N1SMIAINEINUNTEAUYDY
17581 Msfnwinavesgun)iinednsinsiiaujnsen

a wa

(U588 0 Talas UJUR 3 Talas Anwisienues 1 Faluy/dUany)

CH 362 Physical Chemistry Laboratory 2 1 (0-3-1)
Prerequisite: CH 261 Physical Chemistry 1 and
CH 262 Physical Chemistry Laboratory 1 and
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MA 132 Calculus for Science 2
Determination of rate constant and order of reaction, determination of
polymer molecular weight by viscometry, activation energy of reaction and the
studies of effect of temperature on rate of reaction.
(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
Tnaai
AL 362 UFURNIsIATGaENS 2 1(0-3-1)
sAunew: AN 261 WILTSHANE 1 waz
AN 262 UUANSLATITTENS 1 uaz
Af 132 uAaadadmIuIngmans 2
nMsvaaeAafuMIMAIAITERT NMamMSudiuUfiten mamaasiauna
Y83UA3e1 N1svEialuanavemediueilnen1sInaAunNtn N1IMIAINEINUNTEAUYDS
Ufisen nMsfinvnavetsgumgiinednsnisiinugisen

(U818 0 Talus URUR 3 Hilua Anwicmeawes 1 9aluy/dUnm)

CH 362 Physical Chemistry Laboratory 2 1(0-3-1)
Prerequisite: CH 261 Physical Chemistry 1 and
CH 262 Physical Chemistry Laboratory 1 and
MA 132 Calculus for Science 2
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)

a a
18N 7
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AN 363 LALFINENE 3 (3-0-6)
FUsPunau: AN 361 WAILTINENE 2 way
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(U358 3 LN UJUR 0 Talas Anwismenuied 6 9alus/dUnm)

CH 363 Physical Chemistry 3 3 (3-0-6)
Prerequisite: CH 361 Physical Chemistry 2 and
CH 362 Physical Chemistry Laboratory 2 and
Quantum mechanics, nuclear and radio chemistry, colloid chemistry
and surface chemistry, and special topics in some area of physical chemistry.

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

a a aa s

A 363 LALL AN 3 (3-0-6)
taAunew: AN 361 LATIWNHENS 2 uaz
A 362 URURNMSATHENS 2 uag
AFl 233 LAARRATUZY 1
namansmeudy audRveseynaLazady aunsrau sunelunges fania
undsendludla fvmunds msuszgndlivguimeusilussnesstisitylazeznoniiivais
Bidnnseu nilnearesduazaiiui Aeufsiauasaufse i audRuaslassaig
vodluiwad

(U588 3 Talas UJUR 0 Talas Anwisienues 6 Talay/dUany)

CH 363 Physical Chemistry 3 3 (3-0-6)
Prerequisite: CH 361 Physical Chemistry 2 and
CH 362 Physical Chemistry Laboratory 2 and
MA 233 Advanced Calculus 1
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. Colloid chemistry and surface
chemistry; surface tension and interfacial tension, structure and properties of

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



ume. 2 205

6) ANSIUIUNUIBANTIBAYY $1uIY 4 TedURl
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UfuRlidesndn 16 dUan)

CH 496 Undergraduate Thesis 9 (0-27-0)
Prerequisite: CH 311 Instrumental Chemical Analysis and
CH 312 Instrumental Chemical Analysis Laboratory
or as approved by program committee
The independent study in specific and relevant field of chemistry that
can enrich knowledge and understanding of student research interest; students will
have demonstrated competencies in writing and being expected to present an

approved undergraduate thesis containing the specifications required for bachelor

research.
(Minimum practice of 16 weeks)
Tl
AL 496 A1SAUAIDATELTINYIRNUS 6 (0-18-0)
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ANUAAKUUDATY kagANUEIN1TIUNITHARIANUAALTIL N1SIT8uaS U eTALI LAY
ARAlIZR12

(U818 0 Talus UJURA 18 3lus Anwisesuies 0 Faluy/dUnns)
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CH 496 Undergraduate Thesis 6 (0-18-0)
Prerequisite: as approved by program committee
The independent study and presentation of specific and relevant field
of chemistry that can enrich knowledge and understanding of student research
interest; students will have demonstrated competencies in writing and being
expected to present an approved undergraduate thesis containing the specifications
required for bachelor research.

(Lecture 0 hour, Practice 18 hours, self Study 0 hour/week)

el 2
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W 497 annafne 9 (0-27-0)
Andaduneu: mudoulvvesauiviuagiiunisousnIoy
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Anwn uazdausnanulunsduuunsenindnfnw e191387UInw vieransdime

wé’qmﬂLa%?:uﬂfﬁﬂiﬁammé’a

Udalideend 16 dUan)

SC 497 Co-operative Education 9 (0-27-0)
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.
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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-hour 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)

Tnal

M 497 avnafine 6 Mein
Furtadunou: muleuluvesaunivkasiunsouUTL oL

anundeuneulUuftRnuaniadnulidesndt 30 4ol

nsuftRnuseateuniaduminauluanuuszneunmsidnisdiiuay

Redestuauinidnwey ussornalitdesnin 16 d&awiseilos thanwiazsosin

n1saUsUWwIENAUNTaY nauluUjURNuaniafing fesdavisienunansufuRnuania

Anwn waztiauenanulunisdunuisenindnfng 0191367V wiee1ansdiina

nEsnasadumsufoRnuud

(UdRlidesnd 16 dUam)

SC 497 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-hour preparation session prior to their

placement in a selected workplace; students are required to submit a report of their
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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)

a  a
5983979 3
Y
M 498 nsSeu3dase 9 (0-27-0)
dsfunaw: aY 311 LATAATIEMTAATRED waL
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Seuidasy denenuatuanysal uasdnaueranungly 1 aansany

UdRlidesndi 16 dUan)

SC 498 Independent Study 9 (0-27-0)
Prerequisite: CH 311 Instrumental Chemical Analysis and
CH 312 Instrumental Chemical Analysis Laboratory
or as approved by program committee
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)

Twd

W 498 NSSeuIdase 6 vihein
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SC 498 Independent Study 6 Credits

Prerequisite: as approved by program committee

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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SC 499 Overseas Study, Training or Internship 9 (0-27-0)
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)

M 499 N3ANET 139 BN 1o HnausuasUseine 6 NUILAN
Sersduneu: mudeulvvesniive ds
nnsAne MeeRinau setneususnsUssma luaeivfientos thanwn
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FOUTBIBIIETUS N AINSANE WSeRNIU W eRnaUIHANIUSEIWA

(UdRlidesnd 16 dUam)

SC 499 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
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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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7. nanuddeiifurimeunslunsasivnisseRuuiunna

1. Taokaenchan, N., Tangkuaram, T., Pookmanee, P., Phaisansuthichol, S.,
Kuimalee, S., Satienperakul. S. (2015) Enhanced electrogenerated chemiluminescence
of tris(2,2"-bipyridyDruthenium(ll) system by L-cysteine-capped CdTe quantum dots
and its application for the determination of nitrofuran antibiotics. Biosensors and
Bioelectronics. 66, 231-237.

2. Taokaenchan, N., Puntharod, R., Tangkuaram, T., Pookmanee, P,
Phaisansuthichol, S., Sangsrichan S., and Satienperakul. S. (2014) Specific speciation
of As(lll) and As(V) in aqueous solution by a split microfluidic chemiluminescence
system. Journal of Flow Injection Analysis. 31, 27-37.

3. Jansanthea, P., Pookmanee, P., Phaisansuthichol, S., Satienperakul, S.,
Sangsrichan, S., Puntharod, R., Phanichphant, S. (2014) BiVO4 Powder Synthesized via
the Solvothermal Method. Advanced Materials Research, 931-932, 157-161.

8. naUATefituWmeunslusA1TIVINTTERUTIA
9. wanuiteiiuikeunsluiivssyuivnisszaumAnazunni

1. Phaisansuthichol, S., Potajareon P. (2012) Simultaneous detection of
retinyl acetate and alpha-tocopherol in rice bran by high performance liquid
chromatography, Proceeding in The 38st Congress on Science and Technology of

Thailand, Cholburi, 21 October 2012.
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1. Chantaramee, N., Kaewpoomee, P., Puntharod, R., (2016) Utilization of
expanded perlite as a source of silica for synthesizing wollastonite by solid state
reaction, Key Engineering Materials. 690, 143-149.

2. Lhongchin, P., Pookmanee, P., Satienperakul, S., Pantharod, R., Sangsrichan,
S., Kruefu, V., Kangwansupamonkon, W., Phanichphant, S. (2016) Characterization of
bismuth vanadate (BiVO,) nanoparticle prepared by solvothermal method. Integrated
Ferroelectircs, 175, 14-24.

3. Pookmanee, P., Phiwchai, I., Yoriya, S., Puntharod, R., Sangsrichan, Kittikul,
J., Phanichphant, S. (2015) The Photocatalytic degradation of methomyl over TiO,
nanopowder prepared by the low temperature solvothermal method. Advanced
Materials Research, 804, 209-212,

4. Pookmanee, P., Wannawek, A., Satienperakul, S., Pantharod, R., Loarodpan,
N. Sangsrichan, S., Phanichphant, S. (2016) Characterization of Diatomite, Leonardite
and Pumice, Materials Science Forum, 875, 211-215.

5. Phuttawong, R. Chantaramee, N., Pookmanee, P., Puntharod, R. (2015)
Synthesis and characterizartion of calcium silicate from rice husk ask and shell of
snail Pomacea Canaliculata by solid state reaction, Advanced Materials Research,

1103, 1-7.
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6. Jansanthea, P., Pookmanee, P., Phaisansuthichol, S., Satienperakul, S.,
Sangsrichan, S., Puntharod, R., Phanichphant, S. (2014) BiVO4 Powder Synthesized via
the Solvothermal Method. Advanced Materials Research, 931-932, 157-161.

7. Puntharod, R., Sankram, C., Chantaramee, N., Pookmanee, P. (2013)
Synthesis and characterization of wollastonite from egg shell and diatomite by the
hydrothermal method, Journal of Ceramic Processing Research. 14(2), 198-201.

8. Puntharod, R., Wood, B.R., Haller, KJ. (2012) Resonance Raman
Enhancement of the V, Band in Fe (TMPP)Cl at NIR Laser Excitation Attributed to
Supramolecular Interaction Advanced Materials Research. 506, 222-225.
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1. Suriya, P., Puntharod, R. (2015) Synthesis of calcium silicate from shell of
Pomacea canaliculata and rice husk ash by mechanochemical method, Pure and
Applied Chemistry International Conference (PACCON 2014), Prathumwan Princess
Hotel, Bang kok, Thailand, 21-23 January, 2015.

2. Suthum, P., Puntharod, R. (2015) Adsorption of ammonia by agricultural
materials, Pure and Applied Chemistry International Conference (PACCON 2014),
Prathumwan Princess Hotel, Bang kok, Thailand, 21-23 January, 2015.

3. Phuttawong, R., Puntharod, R. (2014) Snail-shell of Pomacea Canaliculata
and rice husk ash as raw materials to synthesize calcium silicate by solid state
reaction, Pure and Applied Chemistry International Conference (PACCON 2014),
Centara Hotel and Convention Centre, Khon Kaen, Thailand, 8-10 January, 2014.

4. Marujiwat, W., Puntharod, R. (2013) Synthesis of calcium silicate from rice
husk and egg shell by hydrothermal method, Pure and Applied Chemistry
International Conference (PACCON 2013), the Tide Resort, Chonburi, Thailand, 23-25
January, 2013.

5. Choompu, J., Puntharod, R. (2012) Reusing plaster molds to adsorb
chromium, The 38th Congress on Science and Technology of Thailand (STT38), the
Empress Hotel, Chiang Mai, 17-19 October, 2012.
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