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AT edewi lunsnindudinasmangnas

ife.2

YnrsAnu
18015
2560 2561 2562 2563 2564
Frunulida® 240 240 240 240 240
AtldisniuneUnetan 1 au 42,000 44,000 46,000 48,000 50,000
263 SveendinT
TuazduAIUUSTINNESU (ihe.: uv)
YeuUssue
$8AT
2560 2561 2562 2563 2564
1. essudlsunisAnwuvaidie® | 7,826,000 | 7,824,000 7824000 | 7,824,000 | 7,824,000
2. wusznumniyua 550,000 | 1,100,000 | 1,650,000 | 2,550,000 | 3,070,000
saus183U 8,374,000 | 8,924,000 | 9,474,000 | 10,374,000 | 10,894,000
eazi@uasulssanasedne (MU : un)
Yaudszuno
18015
2560 2561 2562 2563 2564
1. uypaIns 5910000 | 6,150,000 | 6,400,000 | 6,650,000 | 6,920,000
2. wawy 400,000 420,000 441,000 460,000 487,000
3, quALiiuns 500,000 473,000 496,000 520,000 547,000
4. UgANYU 715,000 1,424,000 2,133,000 2,700,000 2,840,000
JUs8TE 7,525,000 | 8,467,000 | 9,470,000 | 10,330,000 | 10,794,000
Arlddedanalunsnandudioniuudngns
Yns&nun
58A15
2560 2561 2562 2563 2564
FbEn* 240 240 240 200 240
Aldsndoroneian 1 au 31,000 35,000 39,000 43,000 45,000

P ) a 1 dd wr ! v &
* findnuniigadaiininuangnstiauntini

2.7 SEUUNNSANEI

wuutuSEuLasANEIARATIAIEAULDY

2.8 msWeulauwinein seunaznisawmesdourudusvdnendy @)

audatruuvmineduinunsenans TwnonstnuissauuSunes

U EUNYATATENS
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1.2 ngumszAnanfuieiussnounts hidiaendt - 3

HAa.2

nuqehn

TideniFeubitosndy 3 wihefin anseivlumneivfineily nquanss

[ o 1 L=y ' =‘I’
wisfsznauns AwhetnTeinsaluil

01005101  aluladinunsadelv
(Modern Agriculture Technology)
01132101  §usznaunisulmi
{Modern. Entrepreneur)
01200101  n1sARBINIRNTTY
(Innevative Thinking)
01999041  iAswgmERSitemsAuTuTIndA
(Economics for Better Living)
01999043  mshnadeassiioMsdanIsAuA
{Creativity for Value Management)
1.3 nejua'rssnw'lr‘fumsﬁaa'\s 13
01371111  Heansauwe
(Information Media)
01999021  anwilneienisdeans

{Thaf Language for Communication)

wazvi@anGauntwaialseme 1 At

1.4 nguansswadisdveuaswadiodan  hileandn 5

01999111

FanIUVaLHUAU
(Knowledge of the Land)

3(3-0-6)

3(3-0-6)

1(1-0-2)

3(3-0-6)

3(3-0-6)

wuaeha

1(1-0-2)

3(3-0-6)

9( - )
widqehia
2(2-0-4)

warlienSoudnbifosnin 3 whein mnsedmlumnsirdnerialy

] = ol oA 1 £ r aﬁ’
ﬂB‘Mﬂ']‘i'BWﬂLNE]'ﬂYIEJLLﬂx'WﬁLNBGIﬂﬂ mm’:amamm'mma"lﬂu

01390102

01450101

01455101

01999031

01999141

1] A o
mMsviaaieBeasiassa
{Creative Tourism)
dplnefiudszrauondoululantagiu

3(3-0-6)

3(3-0-6)

(Thai Society and ASEAN Community in Today's

World)

nsdleslanlufisnusedniu

(World Politics in Daily Life}
usenasusIIUlan

(The Heritage of World Civilizations)
uywdfiuday

{Man and Society)
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3(3-0-6)

3(3-0-6)

3(3-0-6)



1.5 nguarszguvieaans Tadeundn 3

wqeiia

da.2

IaeniFeulidaent 3 wiwin snsedviumumdnfowialy nguansy

quserems dehegwsgivselull

01255101

01376101

01420201

01999034

01999035

(2) nuwAnienae

2.1 Jvwnu
01403113

01403115**

01403118

01417111

01417112

01420111

01420112

01420113

01420114

01422111

014249111

01424112

* JUiuuse

uywiiunsia

(Man and Sea)
55UNTIUAUT IR
{Literature and Life)
Samdluaviaiaasziy
{Gems and Jewelry)
Aauiinunl

(Art Perception)
TausssunuRITUTn
{Music Culture in Life)

lidsendr 97
28

wfiflugu |
(Basic Chemistry I)
wnititugn 1
(Basic Chermnistry 1)
UitRmaeilitugy
{Basic Chemistry Laboratory)
WARRE |
(Calculus 1)
WARREE I
(Caleulus 1)
HAndvnly |
{General Physics )
Nanditalu 1
(General Physics Il)
UHURMs#EnS |
(Laboratory in Physics )
UfuRnsHand I
{Laboratory in Physics I}
anadn
{Principles of Statistics)
nanTAnen
(Principles of Biology)
FmennAdfuRnig
(Laboratory in Biology)

22

3(3-0-6)

33-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

10-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)



2.2 Aynawizfy
01402311

01402312

01402313

01403181*

01403211*

01403223*

01403224

01403225

01403226

01403232

01403233

01403241

01803242%*

01403243

01403291

01403313%*

01403314*

(1403331

01403332

01403333

* Funlalmi
* Piun

57
Fuadi |
(Biochemistry )
UfuEn STl |
(Laboratory in Biochemistry i)
Fumil 1
{Biochemistry II)
anulasnnelaznmsdnniaduall
(Chemical Safety and Management)
wnilofiunid |
{Inorganic Chemistry )
\wilBun3d |
(Organic Chemistry |}
nligunsd
(Crganic Chemistry II)
UfURnsiadidunid |
{Organic Chemistry Laboratory )
UftRnsinlidumid |
{Organic Chemistry Laboratory 1)
TAmatsunaiimsnsiniaai

wiasfia

(Laboratory in Chemical Quantitative Analysis)

NaNMITBAUATIATIEA

{Principles of Analytical Chemistry}
AfineansdmTuel

{Mathematics for Chemistry)

WAL TWENE |

(Physical Chemistry )

wriivEaREng 1l

{Physical Chemistry |}

nansadl

(Chemical Literature)

wsiadunid I

{Inorganic Chemistry H)
Ufjuimaiaiiefiunid

(norganic Chemistry Laboratory)
myieTeilaeadadle |
(Instrumental Analysis )
myleseilaaesoile I
{Instrumental Analysis 1)
UfiAmsinseilaoedesde
(Laboratory in Instrumental Analysis)

23

Hqen.2

2(2-0-4)
1(0-3-2)
3(3-0-6)
1(1-0-2)
3(3-0-6)
3(3-0-6)
3(3-0-6)
1(0-3-2)
1(0-3-2)
2(0-6-3)
3(3-0-6)
3(3-0-6)
4(3-3-8)
4(3-3-8)
1(1-0-2)
3(3-0-6)
2(0-6-3)
3(3-0-6)
2(2-0-4)

2(0-6-3)



01403342**

01403343*

01403381*

01403497

01403459

23 Feyanisdan

wilAIauAl

(Quantum Chemistry)

DUNNEMEA TSR

(Statistical Thermodynamics)
anlnsalnteesansusenaudunid
{Spectroscopy of Organic Compounds)
Fun

(Seminar)

Trssuidemaail

(Research Project in Chemistry)

Lidesndn 12

Tdenm3vuainieivdalul

01403321
01403322*
01403323
01403325

01403345

01403413*
01403414
01403415*
01403422%
91403424
01403425**

01403426

* Julalud
= Fgnlfulge

nathmsiinugiseneiidunid
{Oreanic Reaction Mechanisms)

Ufjfisenuazmsdaussevarsusenoudunid

wiefin

{Reactions and Synthesis of Crganic Compounds)

UjAnsiadduvd Il

(Organic Chemistry Laboratory )
wAnYAURWAAINTITTINYA
(Fundamentals of Natural Products)
mITaesLuumeprsniaaesuiriall
kazdenssuadl

(Computer Simulation in Chemistry and
Chemical Engineering)
m3UssgndanvnsalnUnuianedunid

{Spectroscopic Applications to Inorganic Materials)

aal o o & r
laUuvsEUIBYNe
(Applied Inorganic Chemistry)
wialluna@adinm
{Biological Inorganic Chemistry)
= aio e &
nHuMNALBUNTaIUDRU

{Introduction to Theoratical Organic Chemistry)

PIEEInen

(Biotogical Chemistry)
wiiBuviSduseens

(Applied Organic Chemistry)
arsUsznauamelsiepdn
(Heterocyclic Compounds)

24

unD.2
2(2-0-4)

2(2-0-4)

3(3-0-6)

2(0-6-3)

3(3-0-6)

3(3-0-6)

2(0-6-3)

3(3-0-6)

3(2-3-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01403431

01403432

01403441

01403443

01403496

01403498

01446331

01446343

01446381

01446382

ATIVIBYBLAY THAUTEIIYN
AnunevasaTIiaUssd i lundngnsivetmanstndn envdviall Yssneudoa

8 ¥an dAaumunusail

@UdRUR 1-2 (01)  weia
uaduR 35 (403)  waneils

L. d‘
WBYENUN 6

4 a9t ‘J
BusInuUn 7

o_ar o
uaNnun 8

=t
VRN
TR

L
WU

AMTIATIEANERN B divd
{Commercial Product Analysis)
uinmsdseiununmiuiefuinisiiasaet
(Principles of Quality Assurance in
Analytical Laboratory)

Famuly

{Nanomaterials)
TassasanazanmliufiBevedlelan
(Structure and Reactivity of Zeolites)
Fovavemaad

(Selected Topics in Chemistry)
Ui

{Special Problems)
AszuumMsnanansUsenevlalnsaisuau
{Hydrocarbon Processing)
wiiwedwedidoadu

(Introduction o Polymer Chemistry)
mamstLAMUNTaNd M IUnsineu
{Preparing for Work)

\niiAsuandou

(Environmental Chemistry)

ILRUILY

uAD.2
2(1-3-4)

1(1-0-2)

3(3-0-6)

3(3-0-6)

3(3-0-6}

3(3-0-6)

3(3-0-6)

1{1-0-2)

3(3-0-6)

awiriall

sedudud

nguiymedienen fail

1 wned  nguivuaiiiily uasefietiun

2 vanefa  ngudvaliduvd

3 vangfie  nguiruaiiitsied

4 wneds  pguiviafiedidnd

8 wvweiy  nguivuadiawingints

9 wmnefe  nduivadian Saaaws Jeyvnde

TAsenu
divinludaynguin
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3.1.4 WHUNITANYT fasnagese LUl

o o
U9 1 aemsEinedl 1
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01403181
01417111
01424111
01424112
01999023
01999111

=
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01371111
01403115
01403118
01417112
01420111
01420113
01422111

01390102
01450101
01455101
01999031
01999141

g |
amudaeadsuaznisinnTiduni
unafda |
winginen
Ainenmadfifng
mwilneitenisdaans
ATEATUVHUAY
ATANUTELNA

59U

Aensenme

Wit ugy 1
UfiRmAiiugiu
uRagad Il
Handal |
UfuRnsREnd |
wanata

mvionienBeaineassd
dernlnafivdserauandaululanleqtu
andladlanludinusydyiu
usAneTssTAR
uywdfivdany
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3(3-0-6)
1(1-0-2)
3(3-0-6)
3(3-0-6)
1{0-3-2)
3(3-0-6)
202-0-9)

1(1-0-2}
3(3-0-6)
1(0-3-2)
3(3-0-6)
3(3-0-6)
1(0-3-2)
3(3-0-6)

3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3{3-0-6)
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01403225
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01403242
01420112
01420114
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01403226
01403232
01403233
01403243
01403291
0117500

01402311
01402312
01403313
01403314
01403331
01403342
01403381

01402313
01403332
01403333
01403343

o
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=
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UfiRnsesidunid |
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wilHAnd |
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3(3-0-6)
1(0-3-2)
3(3-0-6)
4(3-3-8)
3(3-0-6)
1(0-3-2)

3(3-0-6)
3(3-0-6)
1(0-3-2)
2(0-6-3)
3(3-0-8)
4{3-3-8)
1(1-0-2)
1£0-2-1)

18(13-14-34)

2(2-0-4)
1{0-3-2)
3(3-0-6)
2(0-6-3)
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Duumiaefin (wuussew-enlfiine-vu Anefasmieq)
1
2(0-6-3)

3(3-0-6}
3(3-0-6)
33-0-6)
3(3-0-6)
3(3-0-6)
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4fa.2

3.1.5 ABsuleseiYn

01403113**

01403115%*

01403118

01403181*

3.1.5.1 AwBuesIgivluningas

wlfitugu | 3(3-0-6)
{Basic Chemistry )

prmRUUALlAEIN SEuuiteefn smiawdieuniiv Wusuied VSunauduius
ufid vouum 2ol ansararBuavAeRROBR

Atoms and their structures, periodic system, representative elements,
chemical bonds, stoichiometry, gases, liquids, solids, solutions and colloids.

iU I 3(3-0-6)
(Basic Chemistry 1)
Juniidpaiouinrou : 01403113
guvmamand saunamaniial aunaall nsauasva aunavedlosou
willvih srmuvsuddu willaossfiudy infiliueded inflsurisiugu
Thermodynamics, chermical kinetics, chemical equilibria, acids and bases,
ionic equilibria, eleetrocﬁernistry, transition elements, coordination chemistry,
nuclear chemistry, basic organic chemistry.

UfiRmsiediugiu 1(0-3-2)
{Basic Chemistry Laboratory)
Jrfideadeusnren : 01403113 wiawdauiu

UtRmavmaesdmiuaifug

Experimental laboratory for basic chemistry.

FaapRiuazATIanTsianll 1(1-0-2)
{Chemical Safety and Management)

Fansssuamsendtlnielfiing myvsadiudunsouazarudos
wnanstayannuiaeadis msdwmundsuaasielifuase msdansased 1Ald
Ben msdaiivansiailuagmsiidavendomant gunsalleafusnasBuiiatu
nidlgnidlu wadaufuRdmiumsldnuansialidunmauasmsliaunselly
WaaUfdRns npunenasdodsfiuimupuUaaniimaLedl

Culture of laboratory safety, hazard and risk assessment, safety data sheet,
classification of hazardous chemicals, management of chemicals, green
chemistry, chemicals storage and waste chemical disposal, safety equipment
and emergency procedures, laboratory techniques for working with hazardous
chemicals and laboratory apparatus, laws and regulations for chemical safety.

* oy Ul
= Uil

29



ufa.2

wdlefiuwid | 3(3-0-6)

Innaitesmen  anTuzesmenuasdydnuoinay  auuns nguee uagn1s
Ussendld wgefpesUiadduana madaussvanegudnat vowwdeeliunid
usaedl inflvasnga-ua  wunusaedeulwiuasnslduselend

Atomic structures, atomic states and term symbols, syrmmetry, point
group and applications, molecular orbital theory, multicenter bonding,
inorganic solids, chemical forces, acid-base chemistry, electromotive force

tdlgundd | 3(3-0-6)

a Adu !
Jundpadouinniow : 01403111 uie 01403115
) ol ot & 3 = = 3, 2 =t

wguimaniiBunid  nsdwundseinnuesantdunid  Uiiseuaiivaznaln
& ~ s a ‘ -
Augurenszney  aweslowil | allvesansuedurdinlalasaisueu weafa
wlad asugnaladu asusznauielsunin Wuea uaswelaiglad

Theories in organic chemistry, classification of organic compounds,
chemical reactions and basic mechanisms of compounds, stereochemistry,
chernistry of aliphatic hydrocarbons, alkyl halides, conjugated dienes, aromatic

AT BunsE I 3(3-0-6)

Jeiiroudsuntou : 01403223 uar 01403225
autRuazufisenaivadansusenoudunid woanseed Sivad weadled Alau
nineTuanddnuazoyius ansussnaulnaisuaiia iy Ineea wazlvlefines
Ufjismeentintunasiingu  UiiSeimsdncasitlml  alvesansdiiuiana
ailulainsn Wity §fin neaihiaddn AsmuaunisianteenmMaiusnysy
Properties and chemical reactions of organic compounds, alcohols, ethers,
aldehydes, ketones, carboxylic acids and derivatives, dicarbonyl compounds,
amines, thiols and thioethers; oxidation and reduction reactions; rearrangement

reactions; chemistry of biomolecules, carbohydrates, proteins, lipids, nucleic
UFURnsAsiBun3s | 1(0-3-2)
Jndideaeunday : 01403112 wio 01403118 uavwiauu 01403223

UuAmsdmivin 01403223 afidun3e |
Laboratory work for 01403223 Crganic Chemistry |,

01403211*

{inorganic Chemistry 1)

IiideaSeuandey : 01403115

diagrams and their uses.
01403223**

(Oreanic Chemistry )

cormnpounds, phenols and aryl halides.
01403224**

(Crganic Chemistry I)

acids; regulation of gene expression.
01403225

(Organic Chemistry Laboratory |}
= Judiuls

30



01403226

01403232

01403233

01403241*

uan.2

UfuRnsedBunsd I 1(0-3-2)
(Organic Chemistry Laboratory II)
Jerfifouduuinniou : 01403225 uaswieuly 01403224

UfiRnsdmiuIn 01403224 nilduvid |

Laboratory work for 01403224 Organic Chemistry I.

dfiimsuiTinafaseimand 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
Jndideueunnou : 01403112 wio 01403118 wae .
01403231 vdewdoufu  wS9 01403233 wiewiouiu
wrllauagufiRnmeveaediinseitinamanid
Technigues and experimental work in chemical guantitative analysis.

wanmsvouaiiiass 3(3-0-6)
{Principles of Analytical Chemistry)
IriidesFeuaien : 01403115

wwaRnugnlumsiesisimaend medansdoyadeedn aumanillugunm
warvBinadinged mieseilasdmin mslnwsanse-va mslnmselaonis
diamznau Aslinsalaemaifinaisifisteu wiiliihuaznisinnsadaend winns
*ﬁug'lwaqmﬂn‘[mIvﬂmw‘%'LLwQﬂnﬁu

Basic concepts in chemical analysis, statistical freatment of data, chemical
equilibria In qualitative and quantitative analysis, eravimetric analysis, acid-base
fitrations, precipitation titrations, complexometric titrations, electrochemistry
and redox titrations, basic principles of absorption spectrophotometry.

adimeansdmiual 3(3-0-6)
(Mathematics for Chemistry)
AeiiiesFoumndeu : 01417112

aynsundinenans HeffueynsunavmsiwBouguuiviug inmesluvigd 3 34
aunsdseuiud Mdudumsadamans madsvandadarmansfulgumaniii
\Rerfugnvmanans gmnamansiieadn ssunamandiad indflvih ndaseusy
nauingy uazauninalnd

Mathematical serfes, functional series and integral transforms, vectors in
three dimensions, differential equations, mathematical operators, mathematical
applications to chemical problems related to thermodynamics, statistical
thermodynamics, chemical kinetics, electrochemistry, quantum chemistry, group
theory and speciroscopy.

* Jynlinlu

3



wdBaREnd | 4(3-3-8)

Ididaadeusntey : 01403111 w¥e 01403115 uae 01417112
wqwﬁﬂaﬂumqa‘uamﬁa ATEUIRMTUI Qzuwwamacﬂi'ua::nWiﬂﬁsqﬂﬁﬁU
nssvumIaAliuasmenm  kevUiRmaneass
Kinetic-molecular theory of gases, transport processes, thermodynamics
and their applications to chemical and physical processes and experiments.

wildaAEnd |l 4(3-3-8)

l;&' £ L)
sauwadaniall wllwih wifiduin wasufiRnisvnass
Chemical kinetics, electrochemistry, surface chemistry, and experimenits.

nansweil 1(1-0-2)

v ® < ]
Usziavuazyninensienasiell nsimusansauAinaants madenuuas
ansauneall nmefumasauneal gudeyasavlay Tswasudumuwdy nns
Uszillunasnsiiamestansauma Mg nduenas Madiousieanu a3EsTIImINe

Category and resource of chemical literature, determination of required
information, selection of chemical information sources, chemical information
searches, online databases, web search engines, evaluation and analysis of
information, literature citations, report writing, scientific ethics.

Lailetuvse o 3(3-0-6)

fa oar < w ' e w W aan
msdsznaulaeaiiudy leluwed avdRmawivin vqufifeafuiuse  Ujjisen
uasdianusafinawnaduvasensdsenavlaaasitudu arsssnavessunluwviadn ns

Coordination compounds, isomers, magnetic properties, bonding theories,
reactions and electronic spectra of coordination compounds, organometallic
compounds, applications of coordination compounds.

UitRnsiafleoflundd 2(0-6-3)

=, A 1 13 at
JendneuTeusnneuw : 01403313 wiewsounu
MaA3E NsANWIANTRIMINIEALATINAT LaEATSMIENYUZIINIZTEY

Preparation, studies of physical and chemical properties, and

01403242%*
(Physical Chemistry [}
01403243
(Physical Chemistry II)
IwiideaSeunnriou : 01403242
01403291
(Chemical Literature)
Ingnenans
01403313%*
{Inorganic Chemistry |I)
FrfideaSeunnriou : 01403211
Uszynildasussnavinanifudu
01403314%
(Inoreanic Chemistry Laboratory)
asusvnausiiuvsd
characterization of inerganic compounds.
 Jynifunge
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Hfp.2

nalnmafinuizenidunsd 3(3-0-6)

FiiduTeundeu . 01403221 vide 01403224
ameitewd] Msllemeviraureiiaes nsakazva Msanwkaseiuenalntad
aaa ala ol & aan P a am aaa o w aaa
UfiSonalibuvid  UiiSeimsunuiikuuiiedlowdn Yiieimsidn U§dseinms

' = a aan a v A aaa ¢
wiuiuelsudn URiemadndedilnivsing UjiSeewansussneuaiue

fla UfiTewwileniin UifSereuuadass uiiierlvland

Stereochemistry, conformational analysis, acids and bases, study and
description of organic reaction mechanisms, nucleophilic substitution reactions,
elimination reactions, aromatic substitution reactions, electrophilic addition
reactions, reaction of carbonyl compounds, pericyclic reactions, free-radical

Uiisowaznmsduasvsiansusvnaudunsd 3(3-0-6)

(Reactions and Synthesis of Organic Compounds)

FyiiseaSouanniou : 01403221 wda 01403224
nsadeiuszsywinenfusufuenduey nawAsuwiledty URRSEnnsiaih

Tl UffiSeneentndunasidnty msinreilassaiaitansdansssiasssney

Carbon-carbon bond formation, functional group interconversion,
rearrangement reactions, oxidation and reduction reactions, structural analysis
for synthesis of complex organic compounds.

UfTRn A BuvEe (i 2(0-6-3)

Jriidaausnniow : 01403224 waz 01403226
Ujtimauiumedadugs nisldgunsaluasiedostielumsufiien mimnass
ssfugame Uiitennsduaneinmedunoy nsseynEndusigansetld
Laboratory work emphasizing on advanced techniques, practical
application of apparatus and equipment, microscale experiments, multistep
synthetic reactions, identificaiton of synthetic products.

wﬁ'ﬂgawamﬁmﬁmﬁssmmﬁ 3{3-0-6)

nriiveadouannou : 01403221 wie 01403224

iwflvewdinfnsiorsnd Mo msuen mavhansliiand mseiuae
Tasaine hrdanse antPuasnslivsslonivomdndusisssuws

Chemistry of natural products, detection, separation, purification, structure
elucidation, biosynthesis, properties and utilization of natural products.

01403321 %

(Organic Reaction Mechanisms)

reactions, photochemical reactions.
01403322%

Fuviddiiaseadndudou
01403323

{Organic Chemistry Laboratory [ll)
01403325

(Fundamentals of Natural Products)
= Jyiiuip
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01403331 meseilaeriasdie | : 3(3-0-6)
{Instrumental Analysis I)
Jfidouiounnreu : 01403231 w39 01403233
winmIuazvaiinvasituenanaman FimeawninsalnUsedluanauas
avman FBmeisdiond
Principles and technigues of chemical separation” methods, meolecular and
atomic spectroscopic methods, x-ray methods.
01403332 maiaseilneirieaie I 2(2-0-4)
(Instrumental Analysis I
Sanfideudouannian : 01403331
wannisuasinalirvesdtiiemzimanidlui Bmuaisd F5dwenuiou
Principles and techniques of electroanalytical methods, radiochemical
methods, thermal methods.
01403333  UfURmlinreilaewrisddio 20-6-3)
(Laboratery in Instrumental Analysis)
Jyriiveadounnon : 01403232 uar 01403332 videndoudu
UftRnmaresiinseiinsiniede
Experimental work in instrumental anatysis.
01403342  |aflAdpusia 2(2-0-4)
(Quantum Chemistry)
Spiideadouindou : 01403241 uar 01403243
naransauil vquivesiusslall uasnsssandvmaed]
Quantum mechanics, thecries of chemical bonding, and chemical
applications.
01403343*  gauviwarassiiatin 2(2-0-4)
(Statistical Thermodynamics)
fifeadeusnden : 01403241 uae 01403243
naansideif Adunsuddnmeduana arudiniusseniiilnidun
gammwarmaniuarfidunddhutedlmana asdssyndninailvesgumnanianiide
i
Statistical mechanics, molecular partition functions, relations between
thermodynamic functions and molecular partition functions, chemical
applications of statistical thermodynamics.
= Jguiulge
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01403345

01403381*

01403413**

4Ra.2

nsiesuuussrsuiuneiluiriafiiazimnssuadl 3(2-3-6)
(Computer Simulation in Chemistry and Chemical Engineering)
JeiidauSeusndeu : 01403343 vdn 01403245
veufiussell ssloviBiouidda wiioufirauasusuoniiia winmsuas

mivszgnivemqeflasaindidnasey walanissaswuuiesranfnneslunis
uityvwsainagimnssmall savidasaufifmun

* Theories of chemical bonding, empirical, semi-empirical and non-empirical
methods, principles and applications of electronic structure theory, computer
simulation techniques in solving chemistry and chemical engineering problems,
assigned projects included.

awnivsalnlvesansusenaudunid 3(3-0-6}
(Spectroscopy of Organic Compounds)
Suriieaoumnren : 01403224

nsudSadusiwmantvih gaduinvesanaiilinana sansliledmnaninivsalnd
fuwsusraninsalnd dasesuunmAnsTouuudaningaln? uwuasUninsums
mswilpsaivuazmMsinswiasUsenevdunidiavssduuisnwainlvsalnd
wannmamnannsalnUuasuydaunlnsiums

Electromagnetic radiation, origins of molecular spectra, ultraviolet
spectroscopy, infrared spectroscopy, nuclear magnetic resonance spectroscopy,
mass spectrometry, structure determination and analysis of organic compounds
by spectroscopic methods, developments in spectroscopy and mass
spectrometry.

msusvgnAaninsalndiuianeiunid 3(3-0-6)
(Spectroscopic Applications to Inorganic Materials)
Iniifeafeusnden : 01403313

msliaserietdussnauniandl Taseadne wasiuin wasmandnwnzanissas
Janothunid Tnamalnanlnsalndifunsdunasmaganiusadiuana dnedef
usnAnsleuud SildnasaummuunudnisTownd msdenuuddend wnasd
vigeaisawud UngmsaliWladilionin qanssAumaniBifnnsauiyuudainiauas
dowiu anssAumanitsiosaey

Analysis of chemical composition, structures and surfaces, and
characterization of inorganic materials by spectroscopic techniques in molecular
vibration and absorption, nuclear magnetic resonance, electron paramagnetic
resonance, x-ray diffraction, x-ray fluorescence, photoelectric effect, scanning
and transmission electron microscopy, atomic force microscopy.

= Jeniuug
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01403414

01403415*

01403422%*

umn.2
wilefluviiduszynd 3(3-0-6)
(Applied Inorganic Chemistry)
Iefivpadounnau : 01403111 wia 01403115
mavszgnalitanafuvidlugmanunssy uwi Auswfiiien wslin woliwed
yaeaslaeasiudy Jaguilu guwesluana
Applications of Inereanic materials in industry, minerals, catalysts, ceramics,
coordination polymers, nanomaterials, supermolecules.

wdlofiun3diBaTiunw 3(3-0-6)
(Biological Inorganic Chemistry)
JyriideaFeunnneu : 01403313

willesasAndilussuuBanm sufoviBorsfinulavelussundanm ms
a1 nsavauLsraTiEsNnavedlavelassy unumvadlavegluseuudaniw
Tavelugnshwilsn nsasauussmlussuutam lassaasasnisdanseindned
wisglaenadeuuuussTuni mivenuuuliana  wavmsussyndlduesansiiiane
fundd

Coordination chemistry in biological systems, methods to study metals in
biological systems, transport, storage and homeostasis of metal ions, role of
metals in biological systems, metals in medicine, biomineralization, structures
and synthesls of biomimetic inorganic crystals, molecular design and application
of inorganic biomaterials.

nquimanibunididesiu 3(3-0-6)
(Introduction to Theoretical Organic Chemistry)
nfisoadeuunteu : 01403224
wussaiinastanadwluanavawnnlssnaudunid noufjesiivadduana
nouidusvinaud sulouiBnislssnurooiivadduana sewruasdmiums
fmnamaelidudd msanamasistuniidads msdvuanalnes§ideuad
Bun3d Bvdwavadlalely wyjunudl dvhazans nsmuaziua Aidedasuiiueg
Ugisen
Chemical bonding and molecular structures of organic compounds,
molecular orbital theory, valence bond theory, methods of molecular orbital
approximations, softwares for computational organic chemistry, detection of
reactive intetmediates, determination of organic reaction mechanisms, influence

of isotopes, substituents, solvents, acids and bases on reaction rates.

* Arnalwi
= FeFuls
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01403424

01403425

01403426

01403431

01403432

AD.2
il ivien 3(3-0-6)
(Biological Chemistry)

Fdiseadounnou : 01403224

wnRrvasnsrsUsTandvuaivasdiinen Taswade wii uasiafvesd
Tuana euleluavUfitoreneule:l wiveasuluiuavlaoulel mstufueyle]
wazunumluiedniee anddeiireusvanAuedisuiyineluilegiiy

Chemistry and biology interface cancepts, structure, function and
chemistry of biomolecules, enzymes and enzymatic reactions, enzymes and
coenzyme chemisiry, enzyme inhibition and its role in medicinal chemistry,
current research in chemistry and biology interface.

infiduvSdussand 3(3-0-6)
(Applied Organic Chemistry)
JeiidiesGeuanio : 01403224
aUszneunaniuanjitanaiiBuvidvesndnusiaiusdaussgndldly
Fimuszariu
Chemical composition and oreanic reactions of organic products applied in
daily life.

anTUsenaulaivalslumiin 33-0-6)
(Heterocyclic Compounds)
Siideaiounney : 01403224
mydupTsiuasfisewsansussnauiamelstendnaiineiie
Synthesis and reactions of heterocyclic compounds,

msinseidndusidnded 2(1-3-9)
(Commercial Product Analysis)
Jyrfiveuiouinriou : 01403333
MmN TR siREndulidonded gasndadue nssuaunis
wiagudEe meTrmemaniasmaall uasufiRnismanas
Purposes of commercial product analysis, product formulation, sample
treatment, physical and chemical measurements, and experimental work,

wanmUszuganmluisfiiinnsinse 1(1-0-2)
(Principles of Quality Assurance in Analytical Laboratory)
Junfideudeuntou : 01403231 wip 01403233

mumsewinlunuan welenedd mstiuduruldlfvedoys wadianis
FIUANARIATI LUIMIIENSIRIEINYBIANTIewintUsene

Quality awareness, statistical techniques, data validation, guality control
techniques, standardization guides of intemnational organizations.

= JnuUiuus
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01403441

01403443

01403496

01403497

01403498

01403499

uae.2

Faquily 3(3-0-6)
(Nanomaterials)
Ipriifeadounndeou : 01403111 wie 01403115
unfnfiug adfivemenmuasmaed uagnsuszandlitanuily
Basic concepts, physical and chemical properties and applications of
nanomaterials.

lassadaavannlniisenvad@lolad 3(3-0-6}
(Structure and Reactivity of Zeolites)
Aufideadouniney : 01403242 v¥e 01403244 e 01403245

Tanaiwdn Iassadedlalad nsfinunileladuasdlolvnlneBidduana
nsgaduuudlalad nsswifiSevineTlelad nisUssandlilugnanvnssiniiug
wanwasulossu azunssluans uaziidsufisen

Stuctures of crystalline solids, zeolite structures, molecular approaches to
zeolites and zeotypes, adsorption on zeolites, catalysis by zeolites, industrial

applications as ion exchangers, molecular sieves, and catalysts.

Foaarenaad 3(3-0-6)
(Selected Topics in Chemistry)
L%'mmwwwmmuszﬁuﬂ‘%zyrmm‘%‘ wiedeauiaululuuiazananising
Selected topics in chemistry at the bachelor’s degree level. Topics are
subject to change each semester.

Funun i
(Seminar)

nmeveuazeiuTewdeiiiadlamandlusedulSygyes

Presentation and discussion on current interesting topics in chemistry at
the bachelor’s degree level.

Uywnfivete 1
(Special Problems}

msfnwAurimaaillussauUiyyed weSsuGeadoudumenu

Study and research in chemistry at the bachelor’s degree level and compile
into a written report.

TassnAvemandl 2(0-6-3)
{Research Project in Chemistry)

WnssmufiRnsuasideluanyineg veandl

Practice and research project in various fields of chemistry.
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01402311

01402312

01402313

01417111

unD.2
3.1.5.2 A18SUNYTIEIVIUBNVANGRS

Fund | 2(2-0-9)
(Biochemistry 1} .
JiiReaSeunnou : 01403221 v§e 01403223 WiaSuundeudu
\waduaresrsznourentad Tnssedrsaewiiivonhlunssuaunmsnadaed
Tuad msazaetivives Tasead aud® wiilveswisiulewsy Wsiu nee
Tanfdn 8 euled uazlroulnl uasnsuseynd
Cells and cell components; struciure and functions of water in cellular
biochemical processes; buffer solutions; structure, properties, functions of

~carbohydrates, proteins, nucleic acids, lipids, enzymes and coenzymes; and

applications.

UfuiRnsguad | 1(0-3-2)
{(Laboratory in Biochemistry 1)
Jeriispaiounieu : 01402301, 01402311 vsaBdsunfouriu
UjRmsiFesiiloruastrived awnlnsiwinued nmedrandasiadanesd
Tuana aulAvnemenwuasiall wasmsiaseidluena fanssuevlad wedalas
winns#
Laboratory on pH and buffer, spectrophotometry, biomolecular modeling,
physical and chemical properties; and analysis of biomolecules, enzyme activity,
chromatography technigues.

Fwadl i 3(3-0-6)
{Biochemistry Il)
Jniideaiounineu : 01402311

sysuivetauleduasmnsafiselaoeuled wuvvedBmartmdan 38
maiuanaanesastimaanzivainsiluana Sidumszivesasusenau
WAt UgUaENARATIEIRIOLE NMsEIRuTesiBualarNsAIUANANSUEAIDEN
gastululwauailon

Nature of enzyme and enzyme catalysis, metabolism and bioenergetics,
biomolecular degradation and biosynthesis pathways, biosynthesis of high
energy compounds and photosynthesis, DNA sequencing and control of gene
expression in prokaryotes.

UARRGE | 3(3-0-6)
{Calcutus 1)

Afiuavaiudaiiios syfustesilaiduuasmivssend Aisoyiusuasnis
Uszgne UiWusuaznisusegnd

Limits and continuity, derivatives and applications, differentials and
applications, integration and applications.
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01417112

01420111

01420112

01420113

01420114

uRo.2

unaRaa i 3(3-0-6)
(Calculus 1)
pniieadeuineu: 01417111
sadinanulii eyusdes Usiuswanedy aumsieeyiusyagiu
Space geometry, partial derivatives, multiple integrals, elementary
differential equations.

Fandvhaly | ' 3(3-0-6)
(General Physics 1)
namans nisideuluuuenduelin iy namaniuedlia gaivwarnand
Mechanics, harmonic motion, waves, fluid mechanics, thermodynamics.

Hndvidly 1l 3(3-0-6)
(General Physics 1)
erfifeadeuannioy : 01420111

Iihudivin eduwsivinlwih aumand Wandgalmidosiu uasiaedes
Wand

Electromaenetism, electromagnetic waves, optics, introduction to modern

physics and nuclear physics.

U URnsHENd | 1(0-3-2)
{Laboratory in Physics [}
Sfideademndey : 01420111 wdenieufu wie 01420117 wiewiouiy
UfTRMsdmiuin Fndialu | véoRanditugu |
Laboratory for General Physics | or Basic Physics L.

UfURA1SHANA 1 1(0-3-2)
{Laboratory in Physics 1)
Jeiidpuieunnan : 01420113
way 01420112 viensauiu e 01420118 wianioufu
UtRmadmiuien Handvalu Il wieRBndiugru I
Laboratory for General, Physics Il or Basic Physics |I.

4



01422111

01424111

01424112

01446331

01446343

WND.2
wanaiin 3(3-0-6)
{Principles of Statistics) )

wnPMuAMALIANERRA fiaiumis faindinans fdansnsEane fuds
duuaznisuaniasrrtheziduvesdauUsdy mswanuesdung msuanuasihe ms
uInUIIUNR MIkINUBEN alif sy udmiuUsvrnsieIuazanIUssng N3
Anseiloyanind mliemvinmulsunuumaiss meleseinisoaasods
tdunuude

Concept of statistics, measures of relative standing, measures of center,
measures of dispersion, random variables and their prebability distributions,
binomial distribution, Poisson distribution, normal distribution, sampling
distribution, statistical inference for one and two populations, analysis of
frequency data, one-way analysis of variance, simple linear regression analysis.

nangIInen 3(3-0-6)
{Principtes of Biology)
Filuanavesdili¥in waduaziunuedfy Wusmanfuarituims Ay
vannvneweinddldin Tassadouasnifivosdniuasi dnaiveuasnginis
Biomolecules of organisms, cell and metabolism, genetics and evolution,
species diversity, structure and function of animals and plants, ecology and
behavior.

Frinenmaufifinng 1(0-3-2)
{Laboratory in Biology)
- alw ' o - [ o
Jfideudeuiinou : 01424111 wialGuuniaunu
o wa W r P s o w 3
\Jﬂumnﬂimi‘lﬁﬂamqawﬁﬂu Waalazaulsenautaugad LavgaaLasnTT
P = v w Y Alcia & d oo AR A ¢

irdaunesats wulvduasndruluidi®in Weliofvuavdnd WPINIVBUTRAUAE
nswlaead msduiuguaznsasyreded®in aruvainvanuedilitinuas
Hiainen

Laboratory for microscope, cell and comments, cell membrane and
transport, enzyme and bioenergetics, plant tissue and animal tissue, cell cycle
and cell division, reproduction and bicdevelopment, species diversity and
ecology.

nsyuuNsHaRasUsznoulalasanfuau 3(3-0-6)
{Hydracarbon Processing) '
Amilfeaduuunou : 01403224
awrdsgnavraslinsdouuasnssuunlssn assuunswentiasssusd
nsEUuMINAuI nsuaniaEnTURFUMERIIUARTN msuinidaunds
Faaswnt
Composition and classification of petroleum, natural gas separation
process, refinery process, catalytic cracking and reforming, production of
synthetic fuels.
niinedweiiow 3(3-0-6)
(Introduction to Polymer Chemistry)
JeiireuSounnou : 01403221 3D 01403224 uay 01403243 vda 01403244
u.u’;ﬁﬂﬁug'mma’mmmamﬁﬁﬁLua§ Uifsemafawetiuesuasnaln naiia



yfa.2

woRlesin saunamand amzdmiumafomedued nmsmumuinanaes
m‘sm‘spﬁmwaﬁmai'uuu%‘u audRvomedieihiaula

Basic concepts of polymer science, polymetization reactions and
mechanisms, copolymerizations, kinetics, polymerization conditions, controt
molecular weight of step polymerization, properties of interesting polymers.

01446381  mseResATIATaNT UMY 1(1-0-2)

(Preparing for Work)

vdnnns wafnlaznssuiumsuasmsviny suliswelduiinedes anu
Uasadtaznmsdanimmiaail mmfﬁuﬁ‘muammﬁﬂ'lun’liaﬁﬂiﬂum%w ﬂ'a’uuﬁ'
ﬁug’mlun'ﬁﬂﬁﬁ'ﬁﬂu miﬁamiuasuwua’uﬁ’ué ASWARTUAGANTW SEUUNS
vinmsannluanudseneums svuulewedls wnmsiedl walianisuiaue s
WEuTIsdy 93057 UNIInenmans

Principles, concepts, and processes of working, related rules and
regulations, safety and chemical management, basic knowledge and techniques
in job application, basic knowledge and techniques in working, communication
and human relations, personality development, guality management system in
workplace, 150, chemical literature, presentation techniques, report writing,
scientific ethics.

01446382  iaflAswandonl 3(3-0-6)
{Environmental Chemistry}
Anfidionduusnniau : 01403221 wia 01403224
aunwrasdawndanuasiadeiiieator vanmevsenid dh uaviiu s
waRwuazmIAnuamiaaivedundeuiiirauminfanssumanunsnssy
PRAMNTTH Lardiau
Quility of environment and related factors, air, water and soil pollution,
pollutants and chemical changes in the environments as affected by agricultural,
industial and social activities.

az



una.2
3.1.5.3 aeduieseduiuinng

wilvialy 4(4-0-8)

srmpdLaElATIEI NosRoY svuuiitesdn Wuswedl UjfiSouall ufia vsuvan
vonds @sazate gamwamani vaunarmaniiell aunaledl BlEnlnsladuasns
urndndiuloasn ninusziva auqavesionau LA

Atorms and atomic structures, periodic system, chernical bonds, chemical
reactions, gases, liquids, solids, solutions, thermodynamics, chemical kinetics,
chemical equilibria, electrotytes and their ionization, acids and bases, ionic

UftRnsiaivaly Ny 1(0-3-2)

JundidaaSeumndeu : 01403111 viewdauiu vide 01403119 wiawdaufiu
UfiRnsdmiuin 01403111 wniiinly wia 01403119 indvhludwmiy

Laboratory work for 01403111 General Chemistry or 01403119 General

UtiRnsmdnyaaiivialy 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry)

Ufiinmsdmiuiv 01403117 wanyawniiialy
Laboratory work for 01403117 Fundamentals of General Chemistry.

UfiRnaaddmivinemansdinm 1(0-3-2)

a oSy ' = [ W < - v w
FMMRDATBUUMNBU : 01403119 wyowiouny w39 01403111 wrawsaunu
Ufjiimmeaasssidmivinemansianm
Chemical Laboratory for biological sciences.

Mé’ngamﬁﬁl’ﬂﬂ 3(3-0-6)

lassainesmey syeiesRnuasautimumseiioedin Wusuiall Usuna
fuus wia veavan vewds ansasane vauwamandiedl aunaiall nIAuaTLLA
aunavadlaseu swsWdioumiv Tavs slave uasfdavs Tavsunsuddu

Atomic structure, periodic table and periodic properites, chemical bonds,
stoichiometry, gases, liquids, solids, solutions, chemical kinetics, chemical
equilibria, acids and bases, ionic equilibria, representative elements, metals,
nonmetals, and metalloids, transition metals.

01403111
(General Chemistry)
equilibria, electrochemistry.
01403112%*
(Laboratory in General Chemistry)
IerEEnInITuITY
Chemistry for Medical Sciences.
01403114
Jwiidpadounnou : 01403117 wiandouf
01403116
(Chemical Laboratory for Biological Sciences)
01403117
(Fundamentals of General Chemistry)
= Gyuuse
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01403119

01403121

01403122

01403123

01403221

iRl Mg eansnsuwned 3(3-0-6)
{(General Chemistry for Medical Sciences)
Tassaioznen Wussell Unuansduius ufia vewds asavany gammwa
rani saunarandiedl aunaiedl fewnsauaziua anavedlessy uasiailinh
Atomic structure, chemical bonding, stoichiometry, gases, solids, solutions,
thermodynamics, chemical kinetics, chemical equilibrium, definition of acids and
bases, ion equilibrium and electrochemistry.

wildmiudmunmesaians ' 4(4-0-8)
(Chemistry for Veterinary Medicine)

Tassasesmen Wussiall Vsinaduiud ufia ansasany uviwarans
daunamandiall aunanll aunavedlesau vquimusliduvdd wilvasansuaium
Anlalasmivau weafatglad walsuudnlalasaiivau ueanased ived Swanlad n
aea nleBed weafled Alay nsaBuvdd auiusnsadundd iy aweslaiall s

-aa ol

wilaswinresaslsenauduvidineBnnanninsalnd Ujfizenaiivaznalnves
Uiifisen

Atomic structures, chemical bonds, stoichiometry, gases, solutions,
thermodynamics, chemical kinetics, chemical equilibria, ionic equilibria, theories
in organic chemistry, chemistry of aliphatic hydrocarbons, alkyl halides, aromatic
hydrocarbons, alcohols, ethers, epaxides, thicls, thioethers, aldehydes, ketones,
carboxylic acids, derivatives of carboxylic acids, amines, stereochemisiry,
structural determination of organic compounds by spectroscopic methods,

chemical reactions and mechanisms.

UfuRmaaddmiudnuwnemans 10-3-2)
(Laboratory in Chemistry for Veterinary Medicine)
Sridedousnneu : 01403121 wiandouiu

UfjiRnnsdmiuivn 01403121 wildwivdmunamans

Laboratory work for 01403121 Chemistry for Veterinary Medicine.

Lpiidundddmsuineeansnsunng 3(3-0-6)
{Organic Chemistry for Medical Sciences)
Sfifeafeudou : 01403119

vuintuedfunsd msdwundssianveiansdunid Uiisouaiuaznalnves
Ufifizen aweitownll wilvesansuefuninlalasaiiuay weafawelas walsuufin
lelasmivau nsmilassaswssasduvadlngBneadninsalnt audfves
Ufifitenaweanesed Bives msusvnauiiues weadlad Alau nsmBuvdd ayius
nsadunid wazeiiy

Theorles in organic chemistry, classification of organic compounds,
chemical reactions and mechanisms, stereochemistry, chemistry of aliphatic
hydrocarbons, alkyl halides, aromatic hydrocarbons, structural determination of
organic compounds by spectrascopic methods, properties and reactions of
alcohols, ethers, phenolic compounds, aldehydes, ketanes, carboxylic acids,
derivatives of carboxylic acids and amines
\ailBuvie 4(4-0-8)
{Organic Chemistry)

SiidaaSouminey : 01403111 v 01403115 vde 01403117
aq

upe.2



AD.2

neinuaddunsd nMshuunussianeasmsuseneudunid UiRsouetiuay
nalnvewifisen awedlowdl iwilvewnsueduninlelasansueu weadawglas uals
wudntelasaniveu msmlaseuesasussnaudunidiaeisneanninsalny
autRuasUfiTonreweanssed Bines msUtenauiiuea waarler Alau nsrdunsd
ayfusnaadunid iefluuaransuszneululnsioudun 8fn milulawsn nsnaxilly
Tushiu uasnsmilapdan

Theories in arganic chemistry, classification of organic compounds,
chemical reactions and mechanisms, stereochemistry, chemistry of aliphatic
hydrocarbons, alkyl halides, aromatic hydrocarbons, structural determination of
organic compounds by spectroscopic methods, properties and reactions of
alcohols, ethers, phenolic compounds, aldehydes, ketones, carboxylic acids,
derivatives of carboxylic acids, amines and other nitrogen compounds, lipids,
carbohydrates, amino acids, proteins and nucleic acids.

01403222%  UfjuRnsaiidunit 1(0-3-2)
{Laboratory in Organic Chemistry)
iidoaSeumday : 01403221 videwdoudu o 01403123 vdawiousu
URndwiuivn 01403221 1rilduvSd wia 01403123 aildunsddmiu
InenAaninsunnd
Laboratory work for 01403221 Organic Chemistry or 01403123 QOrganic
Chemistry for Medical Sciences.

01403231  Wsuiasinsievnand 2(2-0-6)
{Chemical Quantitative Analysis)
Siidaadeundey : 01403111 wia 01403115
vanmsuagnsvunislumsiieseinuall abifirnanslussiloviBinsei
nquiluinaiinset nedessilasimin meieseilaensingem ms
Tmnsansa-ua mslmnselagnsifansnon mslansalaensifeasidediou ns
Inwssdnend wdnmsuguvesawninsTinumduuuganiy
Principles and processes in chemical analysis, statistics in analytical
methods, theories in quantitative analysis, eravimetric analysis, titrimetric
analysis, acid-base titrations, precipitation titrations, complexation titrations,
redox titrations, basic principles of absorption spectrophotometry.
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A iRugTy 3(3-0-6)
(Basic Analytical Chemistry)
Jufifiosdeumnou : 01403111
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Roles of analytical chemistry, solutions and concentration units, concepts
of chemical equilibrium in analytical systems, degree of ionisation of weak
electrolytes, determination of ionisation constants, schemes of separation and
identification of inorganic cations and anions, gravimetric analysis, titrimetric
analysis, acid-base titrations, precipitation titrations, complexation titrations,
redox titrations, introductory absorption spectroscopy.

UTRmaaiinssifugy 2(0-6-3)

{Laboratory in Basic Analytical Chemistry)

JanfidoaiSoumnou : 01403112 way 01403234 vidandauiu
UftiRnsvraesmmamilaseitnanauasUsnadinnsiniaad
Experimental work in semi-micro qualitative analysis and chemical

guantitative analysis.

wilileiAndwdnya 4(3-3-8)
(Fundamental Physical Chemistry)
Jwiidaadeumnou : 01403111 wie 01403115 Ay 01417112 w3n 01417267
vanguuwamanimaunl saunamansiavnalarasufifonnd el uas
JfjiRnisnnas
Principles of chemical thermodynamics, kinetics and mechanisms of
chemical reactions, electrochemistry, and experiments.

wilBaEnddmiuimnaad 2(2-0-)

(Physical Chemistry for Chernical Engineers)

IiideaFuuinton : 01403117 uar 01417168
nouuedesaididnmsalinduaziuszall meUszendlufiaansaued
Theories of electronic structure and chemical bonding, applications to

chemical engineering.
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1| wWasse1 leRua TN 01403111 | 01403111
2799138 1. Photostability of Water-soluble Inclusion 01403112 | 01403112
B.5c. (Chemistry) Complexes of UV-fitters and Curcumin with 01403113 | 01403113
University of Claude Bernard, France, Gamma-cyclodextrin Polymer, 2559 01403114 | 01403114
01403115 | 01403115
2546 2. Study of Silicon Nanoparticles in Dielectric 01403116 | 01402116
M.Sc. (Incorganic Chemistry) Oxides Obtained by Sol-Gel Route, 2558 01403412 | 01403181
University of Claude Bernard, France, 3. Size Selection of Silicon Nanoparticles Issued | 01403413 | 01403314
2548 from Porous Silicon for Future Electronic 01403414 | 01403413
Ph.D. {Materials} Applications, 2557 01403497 | 01403414
University of Claude Bernard, France, 01403498 | 01403496
o | o
> 6508 01403499
2 wedng uaen EatTecli] 01403112 | 01403112
ﬁ'ﬁ‘mﬂ’mm'ﬁmé - Influenza A Virus Molecularly imprinted 01403114 | 01403114
LA (GH) Polymers and Their Application in Virus Sub- 01403244 | 01403244
uivandvuiieg, 2525 type Classification, 2556 01403342 | 01403342
.. (Wafawai) 01403343 | 01403343
wwTivendauiing, 2527 01403497 | 01403496
Ph.D. (Chemistry) 01403498 | 01403497
University of Leeds, UK, 2543 01403499 | 01403498
31299 01403499
3 | wwednsiud Ahdyed CaViiid) 01403112 | 01403112
fiemansang 1. Medification of the Catalytic Properties of the | 01403114 | 01403114
VAT (Ti)] Au Nanocluster for the Conversion of 01403116 | 01403116
UIVENAEROULAY, 2543 Methane-to-Methanol: Synergistic Effects of 01403118 { 01403118
ma. (el Metallic Adatoms and a Defective Graphene 01403244 | 01403244
umTinenduinunIenans, 2545 Support, 2558 01403231 | 01403291
U0 (1al) 2. Reaction Mechanism of mMethanol to 01403345 | 01403345
UTIMBEBINERTANARS, 2549 Formaldehyde over Fa- and FeO-Modified 01403443 | 01403443
3 3099 Graphene, 2558 01403497 | 01403496
3. Decomposition of Nitrous Oxide on Fe-Dopad | 01403498 | 01403497
Boron Nitride Nanotubes: The Ligand Effect, 01403493 | 01403498
2557 01403499
4. Structures and Mechanisms of the
Dehydration of Benzaldoxime over Fe-ZSM-5
Zeolites: A DFT Study, 2556
5. Mechanisms of the Ammonia Oxidation by
Hydrogen Peroxide over the Perfect and
Defective Ti Species of TS-1 Zeolite, 2556
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4 | unEmmmym aTnaIng e 01403112 | 01403112
a1 1. Direct Synthesis of Higrarchical Fermierite 01403114 | 01403114
.. (1@l Nanosheet Assemblies via an Organosilane 01403116 | 01403116
unTiiendefiauing, 2545 Template Approach and Determination of 01403118 | 01403118
. (1Al their Catalytic Activity, 2559 01403443 | 01403243
unTivenganwRsAans, 2547 2. Size-Tailored Synthesis of Gold Nanoparticles | 01403497 | 01403443
Ph.D. {Physical Chamistry) and Their Facile Deposition on AAD- 01403498 | 01403496
University of Bordeaux |, France, 2550 Templated Carbon Nanotubes via 01403499 | 01403497
Us.a. (i) Electrostatic Self-Assembly: Application to 01403498
uvTIMEEBYRSANERS, 2551 Hz0; Detection, 2558 01403499
31021 3. Controlled Production of Carbon Nancfibers
over Cement Clinker via Oxidative
Dehydrogenation of Acetylene by Intrinsic
Carbon Dioxide, 2558
4. Site-Selective Synthesis of Janus-type Metal-
B Organic Framework Composites, 2557
5. Enantioselective Recognition at Mesoporous
Chiral Metal Surfaces, 2557
5 | walysn Ussdnsde Mmiasn 01403111 | 01403111
819758 1. Self-Correcting Pracess for High Quality 01403112 | 01403112
.. (el dieshtiensuumils Patterning by Area Selective Atornic Layer 01403114 | 01403114
wTIvendninuRsAnang, 2548 Deposition, 2558 01403118 | 01£03118
Pn.D. (Chemistry} 2. Improving Area-Selective Malecular Layer 01403231 | 01403231
Northwestern University, USA., 2554 Deposition by Selective SAM Removal, 2557 01403232 | 01403232
31298 3. A New Resist for Area Selective Atomic and 01403233 | 01403233
Molecular Layer Deposition on Metal- 01403332 | (1403332
Dielectric Patterns, 2557 01403497 | 01403333
4. Area Selective Molecular Layer Deposition of | 01403458 | 01403431
Polyurea Films, 2556 01403499 | 01403432
5. Systematic Modulation of Quantum (Electron) 01403496
Tunneling Behavior by Atomic Layer 01403497
Deposition on Nanoparticulate Sn0O; and TiO; 01403498
Photoanodes, 2556 01403499
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6 | wweigies Wourdmi iy 01403222 | 01403221
219178 1. An Efficient Synthesis and Regioselective 01403222
.. (adl) Hydrogenolysis of Dioxolane-type of 01403223
UM INENABSTINANERS, 2551 Carbohydrates, 2559 014032249
Us.e. (10d) . A Facile Palladium Catalysed 3-Corriponent 01403225
univediinmsanang, 2557 Cascade Route to Functionalised 01403226
21302 Isoquinolinones and lsoguinolines, 2558 01403323
01403381
01403496
01403497
01403498
01403499
7 wevsnd gifies M3y 01403111 | 01403111
fthemansivsd 1. Elucidation of Hydroxyl Groups-antioxidant 01403112 | 01403112
.. (1Al Relationship in Mono- and Dihydroxyflavenes | 01403114 | 01403114
M IviEnaeYauLY, 2541 Based on O-H Bond Dissociation Enthalpies, 01403116 | 01403116
maL (1ad) 2558 01403118 | 01403118
wivenauinsRIAand, 2546 . Synthesis, Characterization, and Pepsin 01403244 | 01403244
Ura. (el Inhibition Study of Aufll}-3-(2-thiazolylazo)- 01403441 | 01403441
uwIvedinunsmans, 2550 2,6-Diaminopyridine Complex, 2558 01403497 | 01403996
3 3410 . Photophysical Properties and Photochemistry | 01403498 | 01403497
of Substituted Cinnamates and Cinnamic 01403499 | 01403498
Acids for UVB Blocking: Effect of Hydroxy, 01403499
Nitro, and Fluoro Substitutions at ortho,
meta, and para Positions, 2557
. Enhancement of the Solubility, Thermal
Stability, and Electronic Properties of Carbon
Nanctubes Functionalized with MEH-PPV: A
Combined Experimental and Computational
Study, 2556
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8 | wnandnmsia smwmew auuiaFeudey 01403111 | 0140311t
§ehemansase - “wudwashnanauazUnsmassadeTe 01403112 | 01403112
M. (el Tuana”, unil 4, wi 45-55, uas “waiflwih®, un | 01403114 | 01403114
wrfinedeIeRTAaRT, 2545 115, wih 1481611y Uﬁ:}ﬁnmﬂﬂvﬁw L | 01403t16 | 01403116
. ) asa 11, 2558 01403118 | 01403118
un IS YRTaRS, 2508 - 01403313 | 01403313
Us.a. (A) In/3g 01403412 | 01403314
amedsnnsmand, 2553 L. Aluminum Complexes Containing 01403413 | 01403414
41103 Saticylbenzoxazole Ligands and their 01403612 | 01403496
Application in the Ring-opening 01403497 | 01403497
Polymerization of rac-Lactide and &- 01403498 | 01403498
Caprolactone, 2559 01403499 | 01403499
2, 2-Methoxy-1-(2-methoxy-4-nitronaphthalen-1-
yl-6-nitronaphthalene, 2556
3. 2,2'{{4-[(4-Nitrophenyl)diazenyt]
phenyllimine)diethanol, 2556
9 ugFY uuen e 01403111 | 01403111

HaerERTIINd
.. (e Hesitiuududuae
urinedalauRsemans, 2543
Us.a. (Al
umTiveduinyRsAnans, 2548
Ph.D, (Physical Chemistry)
University of Bordeaux I, France, 2548
33013

t. Aluminum Complexes Containing
Salicyibenzoxazole Ligands and their
Application in the Ring-opening
Polymerization of rac-Lactide and E-
Caprolactone, 2559

2. Bis{pyrrolidene} Schiff Base Aluminum
Complexes as Isoselective-Biased Initiators for
the Controlled Ring-Opening Polymerization
of rac-Lactide: Experimental and Theoretical
Studies, 2558

3. Monomethylaluminum and
Dimethylaluminum Pyrrotylatdiminates for
the Ring-opening Polymerization of rac-
Lactide: Effects of Ligand Structure and
Ceordination Geometry, 2557

4. Fluorinated bis(phenoxy-imineltitanium
Complexes with Methylatuminoxane for the
Synthesis of Ultrahigh Molecular Weight
Polyethylene, 2556

01403112 | 01403112
01403114 | 01403114
01403116 | 01403116
01403117 | 01403117
01403118 | 01403118
01403242 | 01403242
01403243 | 01403243
01403244 | 01403244
01403245 | 01403245
01403342 | 01403242
01403343 | 01403243
01403443 | 01402443
01403497 | 01402496
01403498 | 01403497
01403499 | 01403498
01403459

50




yna.2

Fo-unana mIzrEaY
M| pUaMIgnTg NATUNSTINTS

# uﬂi&}ﬁ(ﬁ’l}ﬁ'ﬂ'ﬂ vidngns nangns

Foaotu T w;ﬂ'., AdnFansAn thogi USuvse

1agUiEanIUseTTy )

10 | wwedd sdlamd Ay i 01403112 | 01403111
219798 ~  Photocatalytic Desradation of Acid Orange 7 01403114 | 01403112
. Fawenans) AesRtoududuasy and Methylene Blue under Sunlight by Ag 01403231 | 01403114
uninendtasvatuasung, 2539 and 5m Doped TiO; Coated Glass, 2557 01403232 | 01403118

. (Alinse) 01403233 | 01403231
TSN unIeans, 2543 01403333 | 01403232
Us.a. (1Ad) 01403497 | 01403233
TINUNAmAuRAans, 2550 01403498 | 01403332

3 8499 01403499 01403333
01403431
01403432

01403496
01403497
01403498

01403499

11 [ nasfhd nwdin uusas 01403116 | 01403116
fteeanTansg - “asUsznauunadaglan”, undl 6, wi 57-64, 01403122 | 01403122
™. (Al Tu UfUAmmaiBunsy funindid 3, 2557 01403123 | 01403123
pmnsaiuvyinends, 2544 mide 01403221 | 01403221
.y, (1dl 1. Photostability of Water-soluble Inclusion 01403222 | 01403222
qmmn'itﬁum’mmz‘fa, 2546 Complexes of UV-filters and Curcumin with 01403223 | 01403223
wa. (el Gamma-cyclodextrin Polymer, 2559 01403224 | 01403224
PIAaINTRIIMNINEISY, 2550 2. Synthesis, Electrochemistry and Photo- 01403225 | 01403225
3 1005 induced Electron Transfer of Unsymmetrical 01403226 | 01403226
Dinuclear Ruthenium Osmium 2,2 -Bipyridine 01403321 (| 01403321
Complexas, 2557 01403322 | 01403322
3. Photophysical Properties and Photochemistry | 01403323 | 01403323

of Substituted Cinnamates and Cinnamic 01403325 | 01403325

Acids for UVB Blocking: Effect of Mydroxy, 01403421 | 01403381

Nitro, and Fluoro Substitutions at ortho, 01403425 | 01403425
meta, and para Positions, 2557 01402497 | 01403496
01403498 | 01403497

(1403499 01403498
0140349%

41




una.z2

%ﬂ—umaqa asTnudeu
i wvimiens NAUWNITING
i uf}‘”?ﬁ(?"'}"ﬁ'g") wingns | wangms
Yoo U wA. fidnsamsfinen Hnathe Uit
laadssaaIUsErT ) '
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s - “Bin nameeilu uaslusiu”, unfl 12, wih 100- | 01403122 | 01403122
M. (R 110, I UjvhnaadBunsy favinde 3, 2557 01403123 | 01403123
wivenSununsAans, 2543 i ‘ 01403221 | 01403221
T, (Al 1. Synthesis and Antiproliferative Activity of New | 01403222 | 01403222
uwvinenduinwnsanans, 2547 Cytotoxic Tri- and Tetraazabenzo[3,2- 01403223 | 01403223
Dr.rer.nat (Chemistry) alfluorene-5,6-dione Derivatives, 2556 01403224 | 01403224
University of Vienna, Austria, 2552 2. Synthesis and Biological Evaluation of New (1403225 | 01403225
31015 Cytotoxic Indazolo[4,3-ghlisoguinolinone 01403226 | 01403226
Derivatives, 2556 01403321 | 01403321
01403322 | 01403322
01403323 | 01403323
01403325 | 01403325
01402422 | 01403422
01403425 | 01403425
01403497 [ 01403496
01403498 | 01403497
0140349% | 01403498
01403499
13 | wnaniineuuy guuas 39y 01403111 | 01403111
Hnarmans1ansd 1. 3,4-Dihydro-1,3-2+-Benzoxazines: Novel 01403113 | 01403113
., (adl) Reducing Agents through One Electron 01403115 | 01403115
wniveaseYauLy, 2523 Donation Mechanisrm and their Application as | 01403312 | 01403211
M. (rflatiuv3d) the Formation of Nano-metallic Silver 01403412 | 01403314
qmmnsrﬁum’mmﬁu, 2525 Coating, 2558 01403413 | 01403413
Ph.D. {inorganic Chemistry) 2. Simple Cerlurmrtriethanolamine Complex: 01403414 | 01403414
National University of Ireland, Ireland, Synthesis, Characterization, Thermal 01403497 | 01403456
2532 Decomposition and Its Application to Prepare | 01403498 | 01403437
3 4199 Ceria Support for Platinum Catalysts Used in 01403499 | 01403498
Methane Steam Reforming, 2558 01403499
3. Activity of Fe Supported by Cel-xSmx02-§
Derived from Metal Complex Decomposition
Toward the Steam Reforming of Toluene as
Biomass Tar Model Compound, 2558
4. Crystal Structure and Novel Solid-State
Fluorescence Behavior of the Model
Benzoxazine Monomer: 3,4-dihydro-3,6-
dimethyl-1,3,2H-benzoxazine, 2557
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14 | weygeur vsude * syt 01403111 | 01403111
Jihemansnised - "wuinandluanatargunsImasTednyas 01403112 | 01403112
. (ad) Tuana”, unit 4, wih 45-55. T Yjvlnmad 01403114 | 01403114
umInenduBenlwl, 2543 Wl 1 faniadadl 11, 2558 01403116 | 01403116
. (Al s 01403117 | 01403117
unrivededodml, 2596 1. Synthesis of (R}-2, 2’1, 1"-binaphthyl-2, 2'- 01403313 | 01403313
.0, (1Rl diylbis (oxy) bis(N-9, 10-dihydroanthracene-2- | 01403412 | 01403314
WEINTAINNTIVENSE, 2551 yl) acetamide} as Fluorescent Sensor for 01403413 | 01403413
3 5099 Amina Acids, 2558 01403414 | 01403414
2. The Crystal Structure of 2-[5- 01403497 | 01403496
(Dimethylaminolnaphthalene-1- 01403498 | 01403497
sulfonamidolphenyl 5- 01403299 | 01403498
(dimethylamino)naphthalene-1-sulfonate, 2558 01403299
3, A Colorimetric Sensor Based on 3, 5-
Dihydroxytoluene and d-Nitrophenyl for
Anion, 2558
4. An Enanatiomer Receptor Based on the
Binaphthol Derivative as Amine Acid Sensing, 2557
5. 2-Methoxy-1-(2-methoxy-d-nitronaphthalen-1-
yl-6-nitronaphthalene, 2556
15 | weymos guadyinly * uslaSenGes 01403116 | 01403116
819158 - “ar§lulemsn?, undl 13, wi 111-118, T 01403122 | 01403122
v, (ll) Aesifenduiunils UFEmnATEunsY R 3, 2557 01403123 | 01403123
AMTINEREtnwRsANanS, 2548 RTeli) 01403221 | 01403221
Ph.D. (Supramolecular Chemistry} - Nucleoside Recognition by Oligophenyl-based | 01403222 | 01403222
University of Bristol, UK., 2554 Synthetic Lectins, 2556 01403223 | 01403223
31108 01403224 | 01403224
01403225 | 01403225
01403226 | 01403226
01403321 | 01403321
01403322 | 01403322
01403323 | 01403323
01403426 | 01403422
01403497 | 01403426
01403498 01403496
01403499 01403497
01403458
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16 | wwunsal sssuzeus aupaSsuTes 01403116 | 01403116
ftuanansd - “msananaslanninnsifiueuune”, unil 3, wh | 01403221 | 01403221
m.u. (eih) asAtoududunile 20-35, W Ui imailoundd fuvindad 3, 2557 | 01408222 | 01403222
uTinendeinunsenans, 2546 Fuileint] 01403223 | 01403223
Ph.D. (Chemistry) 1. Cloning, Expression and Characterization of [3- | 01403224 | 01403224
University of Bristol, UK., 2550 xylosidase from Aspergillus niger ASKU28, 2558 | 01403225 | 01403225
31204 . A Conserved Motif Flags Acyl Carrier Proteins | 01403226 | 01403226
for 3 -Branching in Polyketide Synthesis, 2556 | 01403323 | 01403323
. Biosynthetic Origins of Menisporopsin A, 2556 | 01403325 | 01403325

4. Overproduction of the N-Terminzt Anticadon- | 01403421 | 01403381
Binding Domain of the Non-Discriminating 01403424 | 01403424
Aspartyl-tRNA Synthetase From Helicobacter | 01403457 | 01403496
pylori for Crystallization and NMR 01402498 | 01403497
Measurements, 2556 01403499 | 01403498
01403499

17 | weddhin widu anaE 0140311t | 01403111
gl 1. Preparation of BaZr).xY«0s-Based Proton 01403112 | 01403112
my. (A HesAdeusuiunia Conducting Electrolyte Using TEA-Matal 01403114 | 01403114
A IneNSussaumand, 2546 Precursor by the Sol-Gel Method, 2558 01403115 | 01403115
. (il . Low Ternperature Synthesis of Mesoporous 01403116 | 01403116
uminendnwnsenans, 2550 Cobalt(ll} Carbide Using Graphene Oxide as a 01403118 | 01403118
M.S. (Inorganic Chemistry) Carbon Source, 2557 01403313 | 01403313
The Chio State University, USA., 2552 01403412 | 01403314
Ph.D. {Inorganic Chemistry) 01403414 | 01403414
The Ohio State University, USA., 2555 01403457 | 01403496
31014 01403498 | 01403497
01403499 | 01403498
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18 | unarlisa1fis walseys Ealeit] 01403111 | 01403111
b‘:l:‘!!"wﬂ‘lﬁﬂi"l‘tl'ﬁé 1. Probing the Binding Site Characteristics of 01403112 | 01403112
.. (iafl) HSA: A Cornbined Molecular Dynamics and 01403114 | 01403114
unTIMENSYINYRIAaR, 2547 Cheminfomatics Investigation, 2557 01403117 | 01403117
M. (iefidaWand) 2. How do the Protonation States of E296 and | 01403118 | 01403118
aineseiemsrnand, 2549 D312 in OmpF and D299 and D315 in 01403244 | 01403244
MRes (Bioinformatics) Homologous OmpC Affect Protein Structure | 01403245 | 01403245
University of Leeds, UK., 2549 and Dynamics? Simulation Studies, 2557 01403343 | 01403291
DPhil (Biochemistry) 01403345 | 01403343
University of Oxford, UK., 2553 01403497 | 01403345
31017 01403458 | 01403496
01403499 | 01403497
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01403499

19 | weweddngd afun sy 01403112 | 01403111
sl Simultaneous Determination of Coumaphos 01403114 | 01403112
.. (Al and Fluvalinate in Honey by Liguid 01403118 | 01403114
IMTIMENAUNYATAERS, 2501 Chromatography-Tandem Mass Spectrometry, 01403231 | 01403118
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Experimental work in semi-micro qualitative analysis and chemical quantitative analysis.
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Mathematical series, functional series and integral transforms, vectors in three
dimensions, differential equations, mathematical operators, mathematical applications to
chemical problems related to thermodynamics, statistical thermodynamics, chemical kinetics,
electrochemistry, quantum chemistry, group theory and spectroscopy.
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Coordination chemistry in biological systems, methods to study metals in biological
systems, transport, storage and homeostasis of metat ions, role of metals in biological
systems, metals in medicine, biomineralization, structures and synthesis of biomimetic
inorganic crystals, molecular design and application of inorganic biomaterials.
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Atoms and their structures, periodic
system, chemical bonds, chemical
reactions, gases, liquids, solids, solutions,
electrolytes and their jonization,
thermodynamics, chemical equilibria.
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Atams and their structures, periodic
systemn, representative elements,
chemical bonds, stoichiometry, gases,
liquids, solids, solutions and colloids.
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Chemical kinetics, acids and bases,
jonic equilibria, electrochemistry,
representative elements, transition
elements, compounds, coordination
chemistry, nuclear chemistry, basic
organic chemistry.
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Thermodynarmics, chernical kinetics,
chemical equilibria, acids and bases,
jonic equilibria, electrochemistry,
transition elements, coordination
chemistry, nuclear chemistry, basic
organic chemistry.
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Atornic structure, atomic states and
term symbols, symbols, symmetry and
point group, covalent molecules,
chemical forces, inorganic solids, acid-
base chemistry, em.f. diagram and its
uses, nonagueous chemistry, inorganic
chains, rings, cages and nanomaterials.
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Atomic structures, atomic states and
term symbols, symmetry, point group
and applications, molecular orbital
theory, multicenter bonding, inorganic
solids, chemical forces, acid-base
chemistry, electromotive force diagrams
and their uses,
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Theories in organic chemistry,
classification of organic compounds,
chemical reaction and basic mechanism
of compounds, stereochemistry,
chemistry of aliphatic hydrocarbeon, alkyl
halide, conjugated diene, aromatic
compounds, structural identification of
organic compounds by spectroscopic
methods.
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Theories in organic chemistry,
classification of organic compeunds,
chemical reactions and basic
mechanisms of cormpounds,
stereochemistry, chemistry of aliphatic
hydrocartzons, alkyl halides, conjugated
dienes, aromatic compounds, phenols
and aryl halides.
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Properties and chemical reactions of
organic compounds, alcohol, phenol,
thiol, ether, thioether, aldehyde, ketone,
carboxylic acid and derivatives, amine,
chemistry of carbohydrate, amino acid,
peptide, protein, lipid, nucleic acid,
natural product and synthetic potymer.

Buvdd unanased Smos woadlen Alay
nyeAuendfinuarayius arsusenaula
asuaila il neea uavlvledines
Uffseeandmduuasidndu  Uifitanms
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Properties and chemical reactions of
organic compounds, alcohols, ethers,
aldehydes, ketones, carboxylic acids and
derivatives, dicarbonyl compounds,
amines, thiols and thioethers; oxidation
and reduction reactions; rearrangement
reactions; chemistry of biomolecules,
carbohydrates, proteins, lipids, nucleic
acids; regulation of gene expression.
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FoRwanrwndangw Basic Analytical Chemistry

ot

2. Twiviveuiulgteglumuandvissiuiyaned i
() e ARl NGUAISE oo
() wnmnevwdluvdngesivewmaniiudfin  aedeiead
() Avuawisidy
() Awnawwden
() wnedvwdendd
(v')  Anuinsdmiuningasinenmansiudie anivunuasmand

a e =t . wt ar R
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Roles of analytical chemistry,

solutions and concentration units,
concepts of chemical eguilibrium in
analytical systems, degree of ionisation
of weak electrolytes, determination of
fonisation constants, schemes of
separation and identification of inorganic
cations and anions, gravimetric analysis,
titrimetric analysis, acid-base titrations,
precipitation titrations, complexation
titrations, redox titrations, introductory
absorption spectroscopy; experimental
works in serpi-micro qualitative analysis
and chemical quantitative analysis.
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Roles of analytical chemistry,
solutions and concentration units,
concepts of chemical equilibrium in
analytical systems, degree of ionisation
of weak electrolytes, determination of
fonisation constants, schemes of
separation and identification of inorganic
cations and anions, gravimetric analysis,
titrimetric analysis, acid-base titrations,
precipitation titrations, complexation
titrations, redox titrations, introductory
absorption spectroscopy.
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Gases, thermodynamics and their
applications to chemical and physical
processes, variations of composition in a
system and chemical equilibrium,
solutions, phase equilibria, and
experimenits.

ATEUMUNITMAATLANENTW UaY
UfjiRnisvnaes

Kinetic-molecular theory of gases,
transport processes, thermodynarics
and their applications to chemical and
physical processes, and experiments.
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Incrganic Chemistry Il Inorganic Chemistry Il
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Properties of transition elements,
coordination compounds, isomers,
magnetic properties, bonding theories,
reactions and electronic spectra of
coordination compounds, organometallic
compounds, applications of coordination

chemistry.
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Coordination compounds, isomers,
magnetic properties, bonding theories,
reactions and electronic spectra of
coordination compounds, organometallic
compounds, applications of coordination
compounds,

8. annsdffdeu vwauBuadinglu 3 4o 3.2
P ar o o) . .
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Preparation, characterization and
studies of physical and chemical
properties of inorganic compounds.
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ssUsznavaiiuvsd

Preparation, studies of physical and
chemical properties, and
characterization of inorganic
compounds.
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Organic Reaction
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Mechanism in organic chemisiry,
methods for determining the reaction
mechanisms, acids and bases,
nucleophilic and electrophilic
substitution reactions, nucleophilic and
electrophilic addition reactions,
elimination reactions.
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Stereochemistry, confarmational
analysis, acids and bases, study and
description of organic reaction
mechanisms, nuclecphilic substitution
reactions, eliminaiion reactions, aromatic
substitution reactions, electrophilic
addition reactions, reaction of carbonyl
compounds, pericyclic reactions, free-
radical reactions, photochemical
reactions.
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Free-radical reactions, rearrangement
reactions, oxidation and reduciion
reactions, synthesis of organic
compounds, pericyclic reactions.

mswisumAsidu UgRlanasiaslu
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Carbon-carbon bond formation,
functional group interconversion,
rearrangement reactions, oxidation and
reduction reactions, structural analysis
for synthesis of complex organic
compounds.
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Quantum chemistry, theories of
chemical bonding, and current topics of
interest in physical chemistry

wasn1TUsEEnFaLAdl

Quantum mechanics, theories of
chemical bonding, and chemical
applications.
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Statistical mechanics and current
advanced topics of interest in physical
chemistry.
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Statistical mechanics, molecular
partition functions, relations between
thermodynamic functions and molecular
partition functions, chemical
applications of statistical
thermodynamics.
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Vibrational spectroscopy, x-ray
diffraction, x-ray fluorescence
spectroscopy, photcemission and auger
spectroscopy, nuclear magnetic
resonance spectroscopy, electron spin
resonance spectroscopy, electron
microscopy.
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Analysis of chemical composition,
structures and surfaces, and
characterization of inorganic materials by
spectroscopic technigues in molecular
vibration and absorption, nuclear
magnetic resonance, eleciron
paramagnetic resonance, x-ray
diffraction, x-ray fluorescence,
photoelectric effect, scanning and
transmission electron microscopy,
atomic force microscopy.
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Chemical bonding and molecular
structures of organic compounds,
molecular orbital theory, valence bond
theory, methods of molecular orbital
a2pproximations, softwares for
computational organic chemistry,
detection of reactive intermediates,
determination of organic reaction
mechanisms, influence of isotopes,
substifuents, solvents, acids and bases
on reaction rates.
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Organic products for daily uses,
drugs, food additives, detergents and
others.
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Chemical composition and organic
reactions of organic products applied in
daily life.
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1. Chuenka, A, A. Songsasen, and B. Wannalerse, 2015, “Synthesis of (R)-2, 2’(1, 1’-
binaphthyl-2, 2’'-diylbis (oxy) bis(N-9, 10-dihydroanthracene-2-yl} acetamide) as
Fluorescent Sensor for Amino Acids” Kasetsart J, (Nat, Sci) 49: 229-236,

2. Chainok, K., T. Duangthongyou, T. Tuntulani, A. Chuenka, and B. Wannalerse. 2015.
“The Crystal Structure of 2-[5{Dimethylamino)naphthalene-1-sulfonamidc]phenyl
5-(dimethylamino)naphthalene-1-sulfonate” Acta Crystallogr. E71: 721-722.

3. Jansukra, P., A. Songsasen, T. Tuntulani, and B. Wannalerse. 2015. “A Colorimetric

Sensor Based on 3, 5-Dihydroxytoluene and 4-Nitrophenyl for Anion™ PACCON
2015 Proceedings, Bangkok, Thailand: 170-173.

4. Wilasinee, P,, A. Songsasen, T. Tuntulani, and B. Wannalerse, 2014. “An
Enanatiomer Receptor Based on the Binaphthol Derivative as Amino Acid Sensing”
PACCON 2014 Proceedings, Khon Kaen, Thailand: 108-110.

5. Wannalerse, B., W. Pannil, J. Loriang, T. Tuntulani, and T. Duangthongyou. 2013, “2-
Methoxy-1+{2-methoxy-4-nitronaphthalen-1-yl)-6-nitronaphthalene” Acta
Crystallogr. E69:. 0682,
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Sookcharoenpinyo, B., E. Klein, C. Ke, A.P. Davis. 2013. “Nucleoside Recognition by
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wangas .U, (el



UTIYN TURAITUN YIS

[ enansdifsuiinvaundngns [ aransdusedmdngns
O] onansdaou L] eransdidivig

! o = ot

Jo-wwana  me.as, Auwy weuiiiuas

HAUINY

1. Sumrit, P, P. Chuawong, T. Nanok, T. Duangthongyou, P. Hormnirun. 2016.
“Aluminum Complexes Containing Salicylbenzoxazole Ligands and their
Application in the Ring-opening Polymerization of rac-Lactide and €-Caprolactone”
Dalton Trans. 45: 9250-9266.

2. Tabthing, 5., T. Nanok, P. Sumrit, P. Kongsaeree, S. Prabpai, P. Chuawong, P.

Hormnirun. 2015. “Bis(pyrrolidene) Schiff Base Aluminum Complexes as
Isoselective-Biased Initiators for the Controlled Ring-Opening Polymerization of rac-
Lactide: Experimental and Theoretical Studies” Macromolecules 48: 6846-6861.

3. Bakewell, C, G. Fateh-lravani, D.W. Beh, D. Myer, S. Tabthong, P. Hormnirun, A.J.P.
White, N. Long, CK. Williams. 2015. “Comparing a Series of 8-Quinolinolato
Complexes of Aluminium, Titanium and Zinc as Initiators for the Ring-Opening
Polymerization of rac-Lactide” Dalton Trans. 44: 12326-12337.

4. Tabthong, S., T. Nanok, P. Kongsaeree, S. Prabpai, P. Hormnirun. 2014.
“Monomethylaluminum and Dimethylaluminum Pyrrolylatdiminates for the Ring-
Opening Polymerization of rac-Lactide: Effects of Ligand Structure and
Coordination Geometry” Dalton Trans. 43: 1343-1359.

5. Pattarawut, S., P. Hormnirun. 2013. “Aluminum Initiators Supported by Asymmetric
[ONNO']-Type Salan Ligands for the Ring-Opening Polymerization of rac-Lactide”
Macromol. Chem. Phys. 214: 1845-1851.
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Ratchathamma, P., K. Khaunmeung, W. Siriwatcharapiboon, F. Malem, O.
Chienthavorn. 2016. “Novel Monolithic Adsorbent for Phthalate Extraction from
Water” ICAEBS-16 Proceedings, Pattaya, Thailand: 56-59.
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Chamsethikul, S; A. Songsasen, S. Suwapan. 2015, “Analysis and Treatment of Trace
Amount of Iron and Manganese in Drinking Water” ACENS 2015 Proceedings, Tokyo,
Japan: 740-745.

Kaminta, C; 5. Charnsethikul. 2015. “Trace Elements and Heavy Metals Analysis in
Herbal Cosmetics by AAS™ I-KUSTARS 2015 Proceedings: 83.

Sainimnuan, $; 5. Chamsethikul. 2015. “Analysis of Trace Metals Quality in Herbal
Medicines” I-KUSTARS 2015 Proceedings: 103.

Charnsethikul, S; A, Songsasen, M. Sirikamolsil, S. Supraditarporn. 2014. “Treatment
of Methylene Blue by Titanium Dioxide Immobilized on Coconut Shell Charcoal
(TiO,/Q)" GEASC 2014 Proceedings, Japan: 209-215.

. Puttatumkun, K; S. Charnsethikul. 2013. “Removal of Polycyclicaromatic

Hydrocarbons by Titanium Dioxide Doped with Nitrogen Immobilized on Charcoal
from Coconut” I-KUSTARS 2013 Proceedings: 64.
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1. Karpkird, T., R. Khunsakorn, C. Nophtheeranuphap, J. Jettanasen. 2016.
“Photostability of Water-soluble Inclusion Complexes of UV-filters and Curcumin
with Gamma-cyclodextrin Polymer” J. Incl. Phenom. Macrocycl. Chem. 84(1): 121-
128.

2. Jettanasen, J. 2015. “Study of Silicon Nanoparticles in Dielectric Oxides Cbtained
by Sol-Gel Route” /. Exp. Nanosci. 10: 1319-1326.

3. Kunakonrangsiman, |, J. Jettanasen. 2014, “Size Selection of Silicon Nanoparticles
Issued from Porous Silicon for Future Electronic Applications” PACCON 2014
Proceedings, Khon Kaen, Thailand: 94-97,
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Lieberzeit, C. Sangma. 2013, “Influenza A Virus Molecularly Imprinted Polymers
and Their Application in Virus Sub-type Classification” J. Mat. Chem. B 1: 2190-
2197.
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Sirfjaraensre, J. and J. Limtrakul. 2015. "Modification of the Catalytic Properties of
the Au Nanocluster for the Conversion of Methane-to-Methanol: Synergistic Effects
of Metallic Adatoms and a Defective Graphene Support" Phys. Chem. Chem. Phys.
17: 9706-9715.

. Thivasasith, A., J. Sirijaraensre, P. Khongpracha, C. Warakulwit, B. Jansang, J.

Limtrakul. 2015, "Reaction Mechanism of Methanol to Formaldehyde over Fe- and
FeO-Modified Graphene" Chem. Phys. Chem. 16: 386-992.

Infan, N., J. Sirljaraensre, J. Limtrakul. 2014. "Decomposition of Nitrous Oxide on Fe-
Doped Boron Nitride Nanotubes: The Ligand Effect” Phys. Chem. Chem. Phys. 16:
23182-23187.

Sirjaraensre, J. and J. Limtrakul. 2013, "Structures and Mechanisms of the
Dehydration of Benzaldoxime over Fe-ZSM-5 Zeolites: A DFT Study” Struct. Chem.
24: 1307-1318.

. Sirijaraensre, J. and J. Limtrakul. 2013. "Mechanisms of the Ammonia Oxidation by

Hydrogen Peroxide over the Perfect and Defective Ti Species of TS-1 Zeolite" Phys.
Chem. Chem. Phys. 15: 18093-18100.
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1. Wuamprakhon, P., C. Wattanakit, C. Warakulwit, T. Yutthalekha, W. Wannapakdee,
S. Ittisanronnachai, J. Limtrakul. 2016. “Direct Synthesis of Hierarchical Ferrierite
Nanosheet Assemblies via an Organosilane Template Approach and Determination
of their Catalytic Activity” Micro. Por. Meso. Por. Mat. 219: 1-9.

2. Pannopard, P., C. Boonyuen, W. Warakulwit, Y. Hoshikawa, T. Kyotani, J. Limtrakul.
2015, “Size-Tailored Synthesis of Gold Nanoparticles and Their Facile Deposition
on AAO-Templated Carbon Nanotubes via Electrostatic Self-Assembly: Application
to H,O, Detection” Carbon 94: 836-844.

3. Warakulwit, C., S. Yadnum, V. Paluka, O. Phuakkong, M. Niamlaem, K.
Pongpaisanseree, S. Sinthupinyo, J. Limtrakul. 2015. “Controlled Production of
Carbon Nanofibers over Cement Clinker via Oxidative Dehydrogenation of
Acétylene by Intrinsic Carbon Dioxide” Chemn. Eng. J. 278: 150-158.

4, Yadnum, S., J. Roche, E. Lebraud, P. Négrier, P. Garrigue, D. Bradshaw, C.’
Warakulwit, J. Limtrakul, A. Kuhn. 2014, “Site-Selective Synthesis of Janus-type
Metal-Organic Framework Composites” Angew. Chem. Int. Edit. 126(15): 4082-4086.

5. Wattanakit, C., Y. Come, V., Lapéyre, P. A. Bopp, M. Heim, S. Yadnum, S. Nokbin, C.
Warakulwit, J. Limtrakul, A. Kuhn. 2014, “Enantioselective Recognition at
Mesoporous Chiral Metal Surfaces™ Nat. Commun. 5(3325). 4325(1-8).
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1. Hashemi, F. S., C. Prasittichai and S.F. Bent. 2015. “Self-Correcting Process for High
Quality Patterning by Area Selective Atomic Layer Deposition” ACS Nano 9(9):
8710-8717.

2. Prasittichai C., K.L. Pickrahn, F.S.Hashemi, D.S. Bergsman and S.F. Bent. 2014
“Improving Area-Selective Molecular Layer Deposition by Selective SAM Removal”
ACS Appl. Mater. Interfaces 6(20): 17831-17836.

3. Hashemi F. S., C. Prasittichal and S.F. Bent. 2014 “A New Resist for Area Selective
Atomic and Molecular Layer Deposition on Metal-Dielectric Patterns” . Phys.
Chern. C 118(20): 10957-10962.

4. Prasittichai C., H. Zhou and S. F. Bent. 2013 “Area Selective Molecular Layer
Deposition of Polyurea Films” ACS Appl. Mater. Interfaces 5(24): 13391-13396.

5. Prasittichai C., J.R. Avila, O.K. Farha and J.T. Hupp. 2013 “Systematic Modulation of
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1. Kongkathip, B.; N. Chuanopparat, and N. Kongkathip. 2016. “An Efficient Synthesis
and Regioselective Hydrogenolysis of Dioxolane-type of Carbohydrates”
Tetrahedron 68 (34): 3296-3304.

2. Grigg, R, E.E. Elboray, S. Akkarasamiyo, N. Chuanopparat, H.A. Dondas, H.H. Abbas-
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