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001201 nznuIne 3(2-2-5)
Thai Language Skills

001211 ﬂiH15@ﬂf}‘]&l1ﬁH;§1H 3(2-2-5)
Fundamental English

001212 NHIDINYHHAU 3(2-2-5)
Developmental English

001213 NHIDINOHFIHING 3(2-2-5)

English for Academic Purposes
naNIT MY HEmaNS ERLTRLY 6 HUIENA
s A = Y Y
001221 MTAUNANAATNOMIANEIAUA 3(2-2-5)
Information Science for Study and Research
001222 NYT FIAULALIAUTTTY 3(2-2-5)

Language, Society and Culture

a (Y d o a
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TaeiFe w60l
2 4 -
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Fundamental Laws for Quality of Life
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Life Skills
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001281 AazMIoennaINeY 1(0-2-1)

Sports and Exercises

pagudrInenmans  S1uau 6 Hivene

001272 Aoufime FasamAT g Y 3(2-2-5)
Introduction to Computer Information Science

001277 WOANTTUNYHE 3(2-2-5)

Human Behavior

2. vy ez annulitesnn 97 HugnA

2.1 INUGIW I 24 vivEde
[y a 4
251100 ﬂi%munwmmami 1(1-0-2)
Philosophy of Science
9
252111 AmaMansIiloddu 4(4-0-8)

Introductory Mathematics

= dy 9

256103 IANUBIAU 4(3-3-7)
Introductory Chemistry
A A dal 9y

258101 FIINYUUDIAY 4(3-3-7)
Introductory Biology

261103 Nandidioadu 4(3-3-7)
Introductory Physics

252112 upagad 4(4-0-8)
Calculus

255221 ADANATIZH 3(2-2-5)

Statistical Analysis
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ﬂ1§ﬁ@ﬁ15ﬂ1y1®ﬂﬂQHKW@UﬁQﬂigﬁQﬂLﬂWW$
Communicative English for Specific Purposes
MIADAITMYIDINGBINDMITAATILHITIIMIMS
Communicative English for Academic Analysis
MITOATNMYIBING BN M TUUTUONAIU
Communicative English for Research Presentation

aa A J
PUDUNTY 1
Organic Chemistry I

A A J
IANBUNTY 2
Organic Chemistry 11

S A 4
UDUUNTY 1
Inorganic Chemistry I

S A 4
UDUUNTY 2
Inorganic Chemistry 11

Aa o
IANAANTIEH 1
Analytical Chemistry [

aa 4
ANAUATIEN 2
Analytical Chemistry II
alnInsaInd)
Spectroscopy

aAa A J
IANDUNTY 3
Organic Chemistry I1I

A a Aaa 4
I and 1
Physical Chemistry I

A a aa 4
A and 2
Physical Chemistry II

A s Ay A A

NITUATICUNNUIAUNIYLATOINUD

Instrumental Methods for Chemical Analysis

1(0-2-1)

1(0-2-1)
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256353 ﬂgﬂﬁﬂ1'§LWfJﬂ1§’JLﬂ313??141\‘1&?]%@'3&?13’0\1%6 2(0-6-3)
Laboratory for Instrumental Methods of Chemical Analysis
a a 4 @ ~ [} a
256493 ﬂﬂﬂWHWUﬁﬁgﬂUﬂ?ﬂJuﬂJu'lﬁi 6 NUIINA
Undergraduate Thesis
Y A = a a [ dy A
Glﬁlﬁ@ﬂ!,iﬂu 1 31873911910 2 ﬁfJTIHQQﬂﬂllﬂu (256494 1199 256495)
= A =8 ' 1 a A
256494 msrnousurIornaulumlszma 6 MUIBNA N30
International Academic or Professional Training
256495 AnnAnNY1 6 MUNA
Co-operative Education
;4
256497 Funuagmveiesduniunil 1(0-3-1)
Seminar and Introductory Research in Chemistry
= =
411221 FAUAY 4(3-3-7)
Biochemistry
a A o Ty v ] a
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256323 wnitgne 13 lsaan 3(3-0-6)
Heterocyclic Chemistry
a [ 4 a
256324 NARNNUNTITTULIN 3(3-0-6)
Natural Products
= A
256325 IANUDINY 3(3-0-6)
Phytochemistry
256421 903 oAl 3(2-2-5)
Stereochemistry
Aaa A v r'd
256423 INNDUNTITUATIZH 3(2-2-5)

Organic Synthesis
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NRNITUANDUUNIEY

256431

256432

256433

256435

256436

S A A J
IAUDUUNTY 3
Inorganic Chemistry I1I

A a A J
AUBIDUUNTY
Bioinorganic Chemistry

A o a A J
IANIAADUUNTY
Inorganic Material Chemistry
w51 Tuanas
Supramolecular Chemistry

=

MIMAnUZIMNIZIaqoiUNTI

Inorganic Material Characterization

' a A a alAa ¢
nquamuﬂuwawana

256441

256442

256443

256444

256445

256447

256448

aa Aaa 4 g’/
GIEATGHLETE S
Advanced Physical Chemistry

S Aa s Jd
AUUHIAUNDYT
Nuclear Chemistry
1ANAIDUAN
Quantum Chemistry
qmwwaﬁnﬁﬁ
Thermodynamics

ad A
IAUNWURT
Surface Chemistry

A v a 4
AUNYINUNDDLNDT
Polymer Chemistry

%

matamaailFdlanddmsuiind

Techniques in Physical Chemistry for Researcher

' A aa 4
NANITUANUAISH

256451

a J a
ﬂ1TMﬂ§1$ﬂﬁ1iﬂi$ﬂ@lM%ﬁ%ﬂu
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3(2-2-5)
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1(0-3-2)
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2(0-6-3)
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Complex Material Analysis
aAa s
IANAATIEHUUG
Advanced Analytical Chemistry
79 9 a a aa 4
fni‘IJ'i3falﬂﬁcl‘]fmﬂuﬂiul%ﬂ!ﬂuﬂllﬂﬁ%ﬁ

Application of Analytical Chemistry

NRNITUANQATIHNTIN

256361

256362

256461

256462

256463

256465

256466

256468

1T a dd’
NI UAND U

256471

256496

IANYAA NN T
Industrial Chemistry
LAUNYINUVUITUUIYDINAN
Petroleum Chemistry
maTuTaginenuil lnsdeu
Petroleum Technology

a S
gaainI sl Tasiall
Petrochemical Industry

=) d' w a
AUNIINUEEITUN
Ceramic Chemistry
=) a a [ 14 a 14
mﬂjuiﬁEJﬂi%‘U’JLlﬂTiNﬁﬂNﬁ@ﬂﬂM’lW@ﬁm@i
Polymer Processing Technology
o ¢ X 9
3ﬁﬂﬁ1ﬁﬁilﬂﬂd§lu
Introduction to Materials Science
<3 ) o v W =

anuudlszneumsdmiuinni

Entrepreneurship for Chemists

A A @ Y &
MANEINUEN1IZIIAaRNLazANNaenny
Environmental Chemistry and Safety

v Y Aa =1
NIVDNAHN LAY

Special Topics in Chemistry

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)
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3(2-2-5)

3(3-0-6)
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Winbzam Ing
Thai Language Skills

Y
mmmﬂqyﬁugm
Fundamental English
Y AIAULASINUTTTY
Language, Society and Culture

9 Y
ﬂaumma%msaumﬁwﬁugm
Introduction to Computer Information Science
a 4 dy 9

AUAFITATIUDIAU
Introductory Mathematics
S A dy Y
FIINYGUUDINY
Introductory Biology

33U

ee
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Wi 1

=

=3
mamsanelae

3(2-2-5)

3(2-2-5)

3(3-0-6)
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4(4-0-8)

4(3-3-7)
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0012xx
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NHIDINYHHMU
Developmental English
WOANTTUNYHE
Human Behavior

- aa

NNETHIN
Life Skills
AN

Personal Hygiene Courses
unagae

Calculus

=~ di‘ Y

IAUIUDNAY
Introductory Chemistry
ara J dy 9
Wandidosau
Introductory Physics

EEY

ee
P

=
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NMANIIANHIAU

Wiln 2

3(2-2-5)

3(3-0-6)
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AHIDINOHFIIHING
English for Academic Purpose
£ & aa
NHUNIIWUFTUINDAUNTNTIN
Fundamental Laws for Quality of Life
anaansIE
Statistical Analysis
S a A J
AUDUNTY 1
Organic Chemistry I
A A A
IAUBUUNTY 1
Inorganic Chemistry I
aa 4
ANAUANTICH 1
Analytical Chemistry I

EREY

ee
D
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Information Science for Study and Research

A [ A o J
ﬂ13ﬁ@ﬁ13ﬂ1‘]&ﬂ’0\1ﬂf]‘HLWE)’J@]Q‘]Jﬁ%ﬁQﬂLﬂW'W

Communicative English for Specific Purposes

@ a 4
U Ineenaas
Philosophy of Science

S a A J
AUDUNTY 2
Organic Chemistry II

A A A J
AUDUUNTY 2
Inorganic Chemistry II

aa 4
ANUATICH 2
Analytical Chemistry II
a A ~
IBUADNLAT
Free Elective

EREY

ee
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YWin 3
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NMANIIANHIAU

20 HivEnn
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Communicative English for Academic Analysis

ana S J
IANDUNTEY 3 2(2-0-4)
Organic Chemistry III
nEaNand 1 4(3-3-7)
Physical Chemistry I
A P Ay A A
NI AUATIZUNNUAUAYATOIND 3(3-0-6)

Instrumental Methods of Chemical Analysis

a ua 4 a 4 4
Ugiamsiemsinszimuniialenseilo 2(0-6-3)
Laboratory for Instrumental Methods of Chemical Analysis
a A
ABUADN 3(x-x-x)
Elective Course
a A
ABUADN 3(x-x-x)
Elective Course
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ﬂﬁ%ﬂﬁﬁﬂﬁeﬂ’aﬂﬂf]‘]ﬂlﬁf)ﬂ"liﬁ"llﬁﬂf)wa\ﬂu 1(0-2-1)
Communicative English for Research Presentation
anInsa Ind 3(3-0-6)
Spectroscopy
nIFaand 2 4(3-3-7)
Physical Chemistry II
¥ uaen 3(x-x-X)
Elective Course
a =)
AYUADN 3(x-x-x)
Elective Course
= =
BFIAUAN 4(3-3-7)
Biochemistry
a A =}
ABUADNET 3(x-x-x)
Free Elective
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nqu 1
4
256497 ﬁ'lllllﬂl!,a$ﬂ15’3%81ﬁﬂ\‘]¢9{u1’]1\‘11ﬂﬁ 1(0-3-1)
Seminar and Introductory Research for Chemistry
a a 4 @ G [} a
256493 ’J‘l’]muWU‘ﬁigﬂ‘lJﬂ%ﬂJuﬂJu'lﬁﬁ 6 NUIINA
Undergraduate Thesis
nQy 2
= A ' 1 a A
256494 msrnousursornuluamlszmea 6 MUIBNN HI0
International Academic or Professional Training
256495 AnMnNANY1 6 MUWNA

Co-operative Education
39U 6 Y30 7 viudgdA

HMETA 256497 ABIAINNY 256493

v
A

FN 4
=
mamsanydae
ngu 2
9
256497 FunuazmMsdsedoadumani 1(0-3-1)
Seminar and Introductory Research for Chemistry
a a 4 [} = ] a
256493 MeUNUTIEAUT YA 6 HUIWNA
Undergraduate Thesis
nQu 1
=5 A J ] a A
256494 mMsAneusurIornIuluassneg 6 WUIWNA 1130
International Academic or Professional Training
256495 ANNIANHN 6 MUIBNA

Co-operative Education
33U 6 Y139 7 vivenA
HMETA 256497 ABIAINNY 256493
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Thai Language Skills
o o ) ?,‘, Y 1 = A A
Wﬁll“l«l'l“l/lﬂ‘]sl%ﬂ'lialslfﬂ'l‘]elTI/I\‘]GluﬂWl!ﬂﬁﬂ\‘] N1T91U NITWALUASNITIVIUINDNITTADNT Iﬂt’l
9 o = I o W
Luuﬂﬂ‘ﬂ%ﬂ"li!‘llﬂulﬂuﬁ'lﬂﬂg
Development of communicative language skills including listening, reading, speaking, and

writing with an emphasis on writing skill

001211 MBIOINHNUFIY 3(2-2-5)

Fundamental English

¥ ]
v A A

o @ J (X 4 4

WAUIMABLNITHY na 91U ﬂ'l‘]el'l’ENﬂi]'HLlﬁﬁll'JfJWﬂimiﬁﬂUWHﬁWHLW'OﬂWi’?f@ﬁ'lislu
VTUNAN

Development of fundamental English listening, speaking, reading skills, and grammar for

communicative purposes in various contexts

001212 NHIDINYHHAU 3(2-2-5)
Developmental English
o @ J @ s A A = 1
WA AYZNTHA Wa 91y mmmﬂqmmz”hmﬂsm LWﬂﬂWiﬁﬂﬁTﬁiuﬂﬁUﬂﬁN‘]
Development of English listening, speaking, reading skills, and grammar for communicative

purposes in various contexts

001213 NHIDINOHIFIIFING 3(2-2-5)
English for Academic Purposes

WA ABEABI89n Y Taol UiNEE 138U NTIWeUNULAZNITANBIAUAI 1T

%113
Development of English skills with an emphasis on academic reading, writing and
researching
s A = Y 9
001221 NIAUNAANAATNONTANEIAUAN 3(3-0-6)

Information Science for Study and Research
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AN ANNAIAYVOIEITHIUNA  UTLANVDIMAIETHUNA NS0 UNaY
asaumang . msldmaluladaisauma nisiden MIFuATIEy tazmsiuaueaTaume
aaeavumaaduadlddSeuiinandna tasiidelunsldmand

The meaning and importance of information, types of information sources, approaches,
information technology application, selection, synthesis, and presentation of information as well as creating

positive attitudes and a sense of inquiry in students

001222 Y FIAY LA INUTITY 3(3-0-6)

Language, Society and Culture

Y o A (% o @ o v 1 A

ﬂ’ﬂllg‘l/]')hlﬂlﬂﬂ'gﬂ‘ﬂﬂ'l‘lsl'l RT3V mewuﬁiiu”lmuazmﬂa ANUANUNUTIEUINNIYIN
A ] o v o 9 [ @ o 9
UADIANLASINUTITY Taﬂ‘ﬂﬁuﬁmﬂumm TﬂiﬁﬁiWQﬂTQﬁﬁﬂﬂJ LL@$'NJJ‘L!‘ﬁiiiJthIfJﬂiJﬂ'lisl,%ﬂWB'lhlﬂﬂ
aanaumsulslasuvesneswiieswnaniatenedinunaz Inus sy

A study of the relationship between language and society and language and culture in terms
of the ways in which language reflects society and culture. The study includes the interaction between the
Thai language usage and Thai social and cultural structure. The study also includes language change caused

by social and cultural factors

4 1
001232 NHUENUFIUNOAUN NG A 3(3-0-6)
Fundamental Laws for Quality of Life
9 Y 9
ﬁﬂﬂ?ﬁ\ﬂ?@lﬂ?ﬂ”ﬁﬂ]@ﬁﬂ@]ﬁﬂ?ﬂ ﬁmmgywmmmmﬂmﬁugmmn JIHITHYLY TINN
=2 =3 A A 9 v aa Aaa ' v A =
ANHIOINHUNWNNYIVDINUAUNTNTIAVDIUTA LBU ﬂg]ﬁiJTﬂ‘VliWﬂﬁuVﬂﬁﬂﬂJuﬂJﬂ ﬂ;]‘ﬁlﬂﬂl‘ﬂﬂiuiﬁﬂ

a

v T ' ' 9
AsaunA nQuuedunadoy ngrNeneItesnunslnasesiesdunaz  piidyartesdusiuna
nHEaU 9 NiNerdeenumsHau
The evolution of the law and human rights under the constitution including laws concerning

the quality of the students’ life such as intellectual property law, environmental law, laws concerning local

administration, traditional knowledge, and the development of the quality of life

001237 NNELFIN 2(1-2-3)

Life Skills
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9 Aa o YA o a9 A
HAZHAINNA ﬂﬁWﬁlﬂHuﬂﬂ’dﬂh’m%ﬁﬁ']‘ﬁﬁﬂ!%!!,a$ﬂ1§W@lu1ﬂﬂ!ﬁMUﬁﬂ1u@u ] VBN ANA
Development of personality both mental and physical characteristics; practice in team
working skills focusing on leader and follower roles, along with the development of public consciousness and

other desirable personal characteristics

s

001250 noal 1(0-2-1)

Golf

o 0 w a 9 ) Y 4

ﬂ‘i%?]@] ANUHUIY ANUTINY ﬂ15lﬁ§llﬁiNﬁlliiﬂﬂTW‘ﬂNﬂWfJﬁWWi‘]J?]WWﬂE]a‘V\I fﬂﬁﬂﬂ
o Adal 9 a = o
NNHSIUBDIAU L!ﬁ%ﬂgﬂﬁﬂ'lll'liﬂﬁ/]"llﬂﬁﬂW'lﬂ’E]ﬁ‘V‘l

History, definition, importance, and physical fitness for golf; basic skill training, rules, and

etiquette of golf

001251 1Ny 1(0-2-1)
Game
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1529 ﬂi“lfflﬁ ANUHUTIY ANUTIANY AaNHUSVDUNUFUANNC ﬂmﬂuﬁjmmmﬁmﬁlu
LlﬁgﬂTﬂﬂsj}Til’Jlllﬂll
History, philosophy, definition, and importance of games; type of games, basic game

leadership, and games participation

001252 UIHIINY 1(0-2-1)

Body Conditioning

Y5238 Anumeanud IR YYeINITUIHITNIE NANNITEENMIAINIE NINTTUMTASIS
FUITTONINNNNY LALNITNATDUANITTIDNINNINNIY

History, definition, and importance of body conditioning; principle of exercises, physical

fitness activities, and physical fitness test

001253 AINTTUINIVINIL 1(0-2-1)

Rhythmic Activities
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History, definition, importance, and basic movements of folk dances and international folk

dances

001254 Tnh 1(0-2-1)

Swimming

U528 anumueg anudng msauadeaussanmnamedm et msin
Wnwzidioa LagNYNAN wsemvesiiniieh

History, definition, importance, physical fitness, basic skill training, rules, and etiquette of

swimming
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001255 aae 1(0-2-1)

Social Dance
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History, definition, importance, basic movement, types, and etiquette of social dances
001256 Azn3o 1(0-2-1)

Takraw

Us5£3a anwvane anudidy madsuadwaussomunemedmsunmaznie msin
Wnwzideadu HAZANAN WITOMNUDINIIANTD

History, definition, importance, physical fitness, basic, skill training, rules and etiquette of

takraw

001257 HUNUING 1(0-2-1)

Recreation
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HAZMSINTINNNTTUHUNUING
History, philosophy, definition and importance of recreation; nature of activities and

recreation participation

o
001258 yorUea 1(0-2-1)
Softball
[ o w a o [ 1
15299 anunue ANUTINY mamma%’nauﬁam‘wwNmﬂmmuﬁwwa‘v\lwma
= [ dy Y a = 4
ﬂﬁl?]ﬂ‘ﬂﬂ‘]sl%ﬂﬂx‘l@lu uazﬂ;]fmmmammamwwaﬂwuaa
History, definition, importance, and physical fitness for softball; basic skill training, rules,

and etiquette of softball

001259 MuUda 1(0-2-1)

Tennis

Us5£3a anumine anwdiay maasuadwaussanmmenedmiunwumuiia n1sin
Vinuziioadu HAZNYNAN MITVMNVBINWINUTTA

History, definition, importance, and physical fitness for tennis; basic skill training, rules, and

etiquette of tennis

001260 mdiamuiia 1(0-2-1)

Table Tennis

U523a aAnunuie aAnudiny madsuadnaussonwnemedmiudwunamuiia
ms‘?lﬂﬁ’ﬂyw'j‘”mﬁ'uuazﬂgﬂam MsMUBINWINT AU

History, definition, importance, and physical fitness for table tennis; basic skill training,

rules, and etiquette of table tennis

001261 VIALNAUDA 1(0-2-1)

Basketball
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History, definition, importance, and physical fitness for basketball; basic skill training, rules,

and etiquette of basketball

001262 HuANUAY 1(0-2-1)
Badminton
U323a anuvune anvdiag maasuainaussanwnunedmiufwuuaiudgy
= o dy Y a =) a @
MIANNNYLIIDIAY HAZNYNAN WITENVDINW VAN UAY
History, definition, importance, and physical fitness for badminton; basic skill training, rules,

and etiquette of badminton

001263 EED! 1(0-2-1)

Football

Us23a anumane anudidy madsuadnaussanmnunedmiuimyauea 03
=y v dy Y a =
AninbzioId tagngnan MsemMueInmauoa

History, definition, importance, and physical fitness for football; basic skill training, rules,

and etiquette of football

001264 Jeamduen 1(0-2-1)
Volleyball
an o a ) [ 4
15290 ANurug AN f’ﬂiLﬁﬂJﬁ%)NﬁlliiQﬂTW‘VINﬂTfJﬁTﬁiﬂﬂWTJ’e)mafJUEIa
= Y Ay Y a = o
MIANNNYLILDIAY HagNHNANT Y138 1MNVINWIIDALAEUDA
History, definition, importance, and physical fitness for volleyball; basic skill training, rules,

and etiquette of volleyball

001265 Aazmsaodiloanuda 1(0-2-1)

Art of Self — Defense



35 uno.2

Y5298 Anunue Anudry MsEsuadanssanmnuenedsufalenisaed

Y
Hosrnuaa invzidosduvesdalznmsaeddosnudd nguuedimsunmstesnual uazngnani u1sem
a J 9 4 (
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History, definition, importance, and physical fitness for the art of self-defense; basic skill of

the art of self-defense, laws for self-defense, rules and etiquette of the art of self-defense

a 4 3/ ¥
001272 ADUNUAD T T AUNAVUN UG IV 3(2-2-5)
Introduction to Computer Information Science
a s A aa o w A s A s o 7 a I
ﬂ@llW'JmﬂilW@‘]f’)ﬁﬂigi]'l’Ju JSUUADUNIAUADT ADUNIUADTIINITALIT ADUNIADT
4 4 A ] a d a =] /9 ¥ o [ ua o
FoWALIT IATOVIIABNNINDT DUINBSTITIA Lm$ﬂ1§ﬂ5$§!ﬂ¢]1%\ﬂu 5$uuﬁ1uﬂwuaﬁ1um I2UUIUIU
9 v 9 9 a 4 o
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= a dy Y
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Computers for daily life, computer systems, computer hardware, computer software,
computer networks, the Internet and its applications, office automation systems, number system and data
representation, data management and database systems, information systems, programming languages,

information system development, program design, and introduction to BASIC programming

a 4
001277 NHANTINNYBY 3(3-0-6)
Human Behavior
H Y
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a a 4 A R a a’d' 9 Y aa o w
o1ln@ LLﬁ$ﬂﬁ’JLﬂﬁTZﬁﬂiﬂ!ﬂﬂHTWf}@]ﬂiiiJiJ‘LgEfJLW?Jﬂﬁ‘ﬂigQﬂﬁi%iu%ﬂﬁﬂi%ﬂ’)u
Concept of human behavior, biology and types of behavior, sensation and perception, state of
consciousness, learning and memory, thinking and language, intelligence and intelligence management of
emotions and development of motivation; human social behavior, abnormal behavior, analysis of human
behavior case studies for application in everyday life
A [ A o J
205200 ﬂ13ﬁ®ﬁ15ﬂ1‘1&|16\1ﬂt]‘HL‘W’E')’JG]Q‘]JiZﬁﬂﬂlﬂWWz 1(0-2-1)

Communicative English for Specific Purposes
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Practice listening and speaking English with emphasis on pronunciation, vocabulary,

expressions, and sentence structures for academic and professional purposes.

4 [ 4 a da a
205201 ﬂﬁﬁ’ﬁ]ﬁ"liﬂ"lkl1@\‘]ﬂE]HLﬁE]ﬂ"ITJLﬂi"I%WL‘HQ’J"]ﬂﬂﬁ 1(0-2-1)
Communicative English for Academic Analysis
= [ Y a 4 =
F\lﬂﬁ\i-wvﬂﬂWHW’E]\Tﬂi]HIﬂfJLuuﬂ"liﬁjﬂﬂ’ﬂll NITAUATIEU NITANIIY LALNITUTAINIY
a < A o o a Y
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Practice listening and speaking English with emphasis on summarizing, analyzing,

interpreting, and expressing opinions for academic purposes applicable to students’ educational fields.

205202 M3 AOAITNBIBINGHNOMT U UTUONAITY 1(0-2-1)
Communicative English for Research Presentation
2 o Y Y A Ao ad Yy o Y < 9
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Practice giving oral presentations on academic research related to students’ educational fields

with effective delivery in English.

251100 Ysraninemans 1(1-0-2)

Philosophy of Science
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History of science and philosophy, Philosophical questions and thoughts of science including

phenomena, theories and development, Relationship among the branches of science

a s & v
252111 AUAATATIUDIAY 4(4-0-8)

Introductory Mathematics
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Limits and continuity of functions, derivative of functions and applications, differentials,

integral of functions and applications , techniques of integration, separable first—order differential equations

252112 uaafaa 4(4-0-8)
Calculus
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FTUUNNABIVI FUN1509A U 51a5U ﬂswu‘ﬁ"lummuu UATI TSUIU WY BYNUTD
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g8 “]J?W‘l!‘ﬁ‘l’iﬁ'lﬂ“h’l!ﬂﬁ$ﬂ1§ﬂi$§ﬂﬁ A1AVLUATDUNTUUBDINIUIUII BUNTUNTAN DYUNITUINYLDDT
Polar coordinates systems, parametric equations, improper integrals, lines, planes, surfaces,

partial derivatives, multiple integrals and applications, sequences and series of real numbers, power series,

Taylor series

aan 4
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Statistical Analysis
4 a aa = asy an [ 9 9
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Concept, extent and utility of statistics, statistical methodology, measures of central tendency
and dispersion, probability; random variables; some probability distributions of discrete and continuous

random variables; sampling distribution; estimation and testing hypotheses; elementary analysis of variance;

regression and correlation analysis ; Chi-square test

= dy 9y
256103 IRRSTRNGN 4(3-3-7)

Introductory Chemistry
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Tuana wlldunadey @131lsznevvesmgnimuminuazunsudsu nligaamnisy midundes
Stoichiometry, atomic structure, periodic table and properties of elements, chemical bonding,
solution, chemical equilibrium, acid-base, gas, solid, liquid, thermodynamic, chemical kinetic,
electrochemistry, organic chemistry and biomolecules, environmental chemistry, representative and transition

elements, industrial chemistry, nuclear chemistry

aa A J
256221 WNNOUNTY | 4(3-3-7)
Organic Chemistry I
Y dal 9 = Y] a ] o a A o ) 1
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Fundamental of hybridization and bonding in organic compounds, classification and
nomenclature, resonance structures, isomer and tautomerism, stereochemistry, types of organic reactions and

mechanism, types of reactive intermediates, substitution and elimination reactions on saturated carbon,

addition reactions on carbon-carbon multiple bonds and substitution reaction at carbonyl groups.

256222 IANBUNTE 2 4(3-3-7)

Organic Chemistry 11
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Addition reaction at carbonyl groups, substitution reactions at a-carbon of carbonyl
compounds, oxidation-reduction reaction, properties and reactions of important biomolecules, aromatic and

heterocyclic substitution reactions and basic multi step syntheses of organic compounds

256231 AT HUNIE 1 3(2-2-5)
Inorganic Chemistry I
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Atomic structure, chemical bonding and theories, chemistry of main group and first row

transition elements, crystal structure and molecular structure of solid, acid-base reactions in non-aqueous

media, chemistry of coordination compounds
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Inorganic Chemistry I1

ABTIAUNOU - 256231 1ANONUNTE 1

Jd & [ [ 4 =% a s J

auasiazwesangl  dyanwvalveunsy  alnInsalntvesansidsenevetiunid
nervauhsaalnInsalnl swualnInsalnll fundesuunmuans Tauuus danInstinanln
TnaTnil vazuuamin Inswad na'lndfizorvesanseliunsd arsdsenouTangdunsd

Symmetry and point groups, term symbols, spectroscopy of inorganic compounds such as

infrared and raman spectroscopy, nuclear magnetic resonance, electronic spectroscopy and mass spectrometry,

inorganic reaction mechanism, organometallic compounds

256251 ANAATIZN 1 4(3-3-7)

Analytical Chemistry I
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Sampling and sample preparation in analytical chemistry, statistics for analytical chemistry,
gravimetric analysis, volumetric analysis including acid-based titration, precipitation titration,

complexometric titration and redox titration
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Analytical Chemistry II
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Sample separation by solvent extraction and solid phase extraction. Basic of chromatography
including paper and thin-layer chromatography, column chromatography and ion exchange chromatography.
Electroanalytical chemistry such as potentiometry, electrogravimetry, coulometry, conductometry and

voltammetry.

256322 ailnInsanl 3(3-0-6)

Spectroscopy
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Structure elucidation of organic compounds using instrumental spectroscopy techniques such
as UV-VIS spectrometer, infrared spectrometer, nuclear magnetic resonance spectrometer (1D, 2D NMR),

and mass spectrometer.
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Heterocyclic Chemistry
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Syntheses and the reactions of 3, 4, 5, and 6 -membered ring heterocyclic compounds

containing oxygen, sulfur, or nitrogen atom, studying of the syntheses of other carbocyclic compounds such as

benzofuran, indolequinoline, and isoquinoline
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Natural Products
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Significances of natural chemical compounds, classification of natural compounds based on

biosynthetic pathways, structures determination by chemical, physical methods and natural products

utilization
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Phytochemistry
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Classification of compounds in plants, chemical applications for separation and purification

methods, employment of the spectroscopic techniques to elucidate the chemical structure of isolated
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compounds, chemical modifications of the isolated compounds and studying of biosynthesis pathways of

biomolecules in plants
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Organic Chemistry III
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Molecular orbital theory, Huckel Molecular orbital Theory, skeletal-rearrangement

reactions, carbene reactions, pericyclic reactions, radical reactions and photochemistry
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Physical Chemistry I
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Properties of gases, Kinetic theory of gases, Molecular interactions between gases, Concepts
of thermodynamics and applications, Physical transformation of pure substances, Properties of simple

mixtures, Phase diagrams of two and three components systems, Equilibrium electrochemistry
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Physical Chemistry 11
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Principles and applications of quantum theory, Transport properties such as diffusion,
viscosity and thermal conductivity, Chemical kinetics and applications, Basic polymer science, Surface

science such as surface tension, colloidal systems and adsorption
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Instrumental Methods of Chemical Analysis
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Introduction to instrumental analysis, theory and application of instrumental techniques of
spectrophotometry such as ultraviolet-visible spectrophotometry, luminescence, infrared, atomic absorption
spectrophotometry, inductively couple plasma spectroscopy and mass spectrometry. Instrumental techniques

of chromatography such as gas chromatography and high performance liquid chromatography.
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Laboratory for Instrumental Methods of Chemical Analysis)
a v v 1 1 @ a 4 4
IBIUNAUIIN: NAAIUNY 256352 ﬂ”lﬁ’JLﬂ'ﬁ%ﬁ’VlNLﬂidJﬁﬁﬂlﬂ%@\iﬁ@
A oA 7 ¥ A a2 A A ¢ Aagy 1 A A
‘IJQU@]ﬂ”li‘IJSZQﬂ@]GLGHLﬂi@QM@ﬂJ‘Hq\?LW@ﬂTi’JLﬂiTZ‘H‘VINLﬂM hlﬂLLﬂ ERRTRN NG
Tns W Tawad wu dans1 M lemadi@dadn)n Ins Td Tawes dursusadulnIns W Tawas mailans
A Y A A s o A Y} A A o
Li@ﬁllﬁﬂﬂ’)ﬂlﬂi@ﬁwgﬂﬂjﬁﬂLﬂ@ﬁ N133ANITAANAULTILVUDLADNAIYIATOIDEADNNNUDUFDIN
U a 4 4 = 1 = a %)
sualnIns 0 Tadimes uazmsesonielasanInns i wu Tasu Innsdsiaunauazvounal 5IuD9
a J [ aa L4
Iﬂillﬂillﬂ’t]ll“l/‘l’)!ﬁﬂicluﬂTﬁ%ﬂﬂTi"fll’E)iJ"ﬁﬂNlﬂiJ'Jlﬂi1$W
Laboratory  for the applications of instrumetal chemical analysis by
spectrophotometric techniques such as ultraviolet-visble spectrophotometry, infrared spectrophotometry,
fluorometry, atomic absorption specrophotomety and chromatographic techniques such as gas and liquid

chromatography. Computer program for analytical data management.
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Industrial Chemistry
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Applications of chemical methods in the industrial plants in order to train and prepare

students for working in the industrial factories
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Petroleum Chemistry
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Physical and chemical properties, testing, quality control process, and quality of the different

types of fuel
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Stereochemistry
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Stereochemistry of organic compounds and other elements, asymmetry of molecules,
conformational analysis and configuration
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Organic Synthesis
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Criterion and techniques in organic syntheses, disconnection approach, molecular designing,

simple syntheses
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Inorganic Chemistry III
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Chemistry of second and third row transition elements, lanthanide and actinide elements,
chemistry of macromolecules, roles of organometallic complexes as catalyst
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Bioinorganic Chemistry
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Metal functions in biomolecules such as proteins, enzymes, nucleic acids and medicine,
coordination chemistry involving geometric structures of metal ions in biology, reactions of coordinated

ligand, physical and chemical properties of biomolecules

N o a =4
256433 ANITADUUNTY 3(2-2-5)
Inorganic Material Chemistry
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Synthesis and characterization, electronic properties, magnetic properties, mechanical

properties and optical properties of inorganic materials, recent research works of micro- and nano- materials
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Supramolecular Chemistry
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Definition and development of supramolecular chemistry, receptors, coordination and the
lock and key analogy, nature of supramolecular interactions, binding constant determination, cation-binding
hosts, anion-binding hosts, ion pair receptors, self-assembly, molecular devices
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Inorganic Material Characterization
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Characterization of inorganic materials using UV-vis spectroscopy, nuclear magnetic
resonance, electron spin resonance, infrared spectroscopy, raman spectroscopy, thermal gravimetric analysis

and X-ray techniques.
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Advanced Physical Chemistry
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Recent advances in physical chemistry with a different topic in each year such as high-speed

kinetic, cosmic chemistry, surface chemistry, and chemistry of solids
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Nuclear Chemistry
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Atomic structure and the compositions of nucleus, radioactive radiation, effects of different

types of radioactive radiation with compounds, detection of different types of radioactive radiation, principle

of nuclear reactor, advantages and disadvantages of radioactive compounds
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Quantum Chemistry
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Quantum theories, Schrodinger’s equations, hydrogen atom, atom that contains multiple

electrons, formation of molecules, spectroscopy of molecules
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Thermodynamics
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Heat, work, and internal energy, laws of thermodynamics, the applications of mathematics

principles to determine the variables of the equilibrium and non-equilibrium systems
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Surface Chemistry
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The basic surface chemistry such as surface covering forces, pressure areas, surface areas,
pressure in the circular tubes and air bubbles, thermodynamics of surface areas, chemical and physical

adsorption with solution, electrical phenomenon of contact surface areas, catalytic process on the surface areas
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Polymer Chemistry
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Introduction to polymer, types of preparation methods of polymers, chemical and physical
properties of commercialized polymer
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Techniques in Physical Chemistry for Researcher
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Different basic techniques in physical chemistry such as atomic force microscopy, scanning
tunneling microscopy, scanning electron microscopy, x-ray and neutron scattering, nuclear magnetic

resonance, differential scanning calorimetry
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Complex Material Analysis
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Characterization of natural and synthetic inorganic materials by advanced instruments and

modern chemical methods focus on the important economic inorganic and pharmaceutical materials.
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Advanced Analytical Chemistry
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Principle and application of instrument including flow injection analysis, capillary

electrophoresis, radiochemical analysis, X-ray fluorescence spectroscopy, Electrothermal atomic absorption

spectrometry, inductively couple plasma emission spectroscopy, and inductively couple plasma - mass

spectroscopy
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Application of Analytical Chemistry
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Application of analytical chemistry techniques for standard method of chemical analysis in

several areas such as environment, agriculture, food, medicine and industry.
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Petroleum Technology
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Technological survey, drill, transportation, refinery, and improvement of petroleum products
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Petrochemical Industry
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Industrial organic chemistry, raw materials, classification of petroleum product from original

sources, products from methane, acetylene ethylene, propylene, and butadiene, aromatic compounds from

petroleum and carbon black
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Ceramic Chemistry
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Basic structure of ceramic materials, physical and chemical properties of ceramic materials,

analysis of raw materials and compositions in ceramic compounds, production of ceramic materials in the

industrial
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Polymer Processing Technology
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Process of polymer products such as molding, extrusion, polymer blending, polymer
composite and rubber production including testing methods such as thermal and mechanical properties
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Introduction to Materials Science
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Crystal structure of materials such as metals, ceramics, polymer, etc., metals and alloys,

phase transformation of metals and ceramics, synthesis and processing of polymer, polymer applications,

nanocomposites and their applications
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Entrepreneurship for Chemists
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Fundamental for entrepreneur, general concepts of business management for new
businessperson in chemistry and related, marketing and marketing plans, fundamental accounting and
importance of accounting system for new entrepreneur, basic finance and investment, case studies of business

plan, technical writing for business plan, intellectual property and related law.
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Environmental Chemistry and Safety
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Effect of the environment to community and society, causes, correction, and protection of the
pollution, safety in the laboratory and everyday life including environmental law in Thailand.
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An independent study or research based on scientific methods under supervision of advisor

and committee including research presentation and writing.
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International academic or professional training in chemistry or other related fields
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Study the recent skills and researches in the different fields of chemistry especially in

analytical chemistry, organic chemistry, inorganic chemistry, and applied chemistry

;4
o a o Y
256497 dunuazmsivoiesduniunil 1(0-3-1)
Seminar and Introductory Research in Chemistry
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Reports of chemical researches that include searching for references and performing the basic

lab works for the experience in researches
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Introductory Biology
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Structure and function of cells and organelles, genetics, growth, process of living organisms,

evolution, biodiversity, interactions between organisms and environment
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Mathematics for physics, law of motion, gravitational force, work and energy, momentum
and collisions, rotation motion, properties of matter, mechanic of fluids, wave phenomena and chaos,

thermodynamics, electricity and magnetism, basic electric circuits, modern physics
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Chemistry of carbohydrate, lipid, amino acid, protein, and nucleic acid. enzymes kinetics and
catalytic reactions catalyzed by enzymes and coenzymes. hormone and nutrition. Structure and organization
of genome, the entire process of gene expression, and regulation, concepts in molecular biology and advanced
techniques. Bioenergetics, metabolism of carbohydrate, lipid, amino acid, protein, and nucleotide. Molecular
techniques and bioinformatics. Laboratory principles and skills in buffer, spectroscopy, carbohydrate test,
lipid test, amino acid test, enzyme kinetics, and DNA and molecular biology techniques including case study

related to health science or science and technology
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