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(Knowledge of the Land)

2(2-0-4)

wayliidanseudnlitesnin 3 viiein el lunuini

Anwimly nguansewaliedlnewaswaiiiodan

1.5 nguaszguseAIEns

laitfonnia 3

wuBnM

TWdanSeulitaenin 3 viheis answedvluvainivdnemaly

nNaNaTEgUVTEAENS

(2) BARTUNANIE
2.1 9N
01403113

01403115

01403118

01417111

01417112

01420111

01420112

01420113

01420114

01422111

01424111

. 1A edee (B3TIEN-UULNER

Tivsendn 97
28

\Aiiug T |
(Basic Chemistry |)
w1
(Basic Chemistry I1}
UftRnsiaititugy
(Basic Chemistry Laboratory)
upaRaa |
(Catculus 1)
wAaRaa I
(Calculus 1)
Handvaly |
{General Physics 1)
Handvily 1l
(General Physics II)
UfiRnnsEnd |
(Laboratory in Physics )
UFuRnsWEnd I
(Laboratory in Physics II)
NaNEnR
(Principles of Statistics)
NANTYINEN
(Principles of Biology)
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wUIEAN

YU2Enn

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)

1(0-3-2)

1(0-3-2)

3(3-0-6)

3(3-0-6)



01424112

2.2 Fuuawizdefu
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01402311

01402312

01402313

01403181

01403211

01403223

01403224

01403225

01403226

01403232

01403233

01403241

01403242

01403243

01403291

01403313

ump. 2

I el unnTg 1(0-3-2)
(Laboratory in Biology)

57 wiqwfia
Fundl | 2(2-0-4)
(Biochemistry I)
UfjuRnisted | 1(0-3-2)
(Laboratory in Biochemistry |)
Tl Il 3(3-0-6)
(Biochemistry II)
ANNUaRAABLaEMIINNITLITUAT 1(1-0-2)
(Chemical Safety and Management)
wilafiunie | 3(3-0-6)
(Inorganic Chemistry I)
LAiBuv3d | 3(3-0-6)
(Organic Chemistry 1)
LASBUN3IY I 3(3-0-6)
(Organic Chemistry 1)
UfuRnsiedidunid | 1(0-3-2)
(Organic Chemistry Laboratory 1)
UYHURAMSIATEUNIE I 1(0-3-2)
{Organic Chemistry Laboratory II)
fTEmMsUsadnsimaad 2(0-6-3)
{Laboratory in Chemical Quantitative Analysis)
NANNIVBLATILATIEN 3(3-0-6)
(Principles of Analytical Chemistry)
Aflnpansdwiuall 3(3-0-6)
(Mathematics for Chemistry)
\wiTeWENg | 4(3-3-8)
(Physical Chemistry )
wndiBaNEnd Il 4(3-3-8)
(Physical Chemistry 1)
lananTLal 1(1-0-2)
(Chemical Literature)
wniinTun3d I 3(3-0-6)

(Inorganic Chemistry 1)
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01403314

01403331

01403332

01403333

01403342

01403343

01403381

01403497

01403499

uma. 2

Ufuiinsinilatiunid 2(0-6-3)
{Inorganic Chemistry Laboratory)
msiaseilaeiaiadle | 3(3-0-6)
{instrumental Analysis 1)

myeseilaeiedesils I 2(2-0-4)
(Instrumental Analysis |1}
UftRnsiaseilaeiniosie 2(0-6-3)
(Laboratory in Instrumental Analysis}

wnilmauny 2(2-0-4)
(Quantum Chemistry)

UNNAAERSIEENA 2(2-0-4)
(Statistical Thermodynamics)
awnnsalnUontensusznoudunid 3(3-0-6)
(Spectroscopy of Organic Compounds)

fuuun ' 1
(Seminar)

lassuidevnual 2(0-6-3)

(Research Project in Chemnistry)

laddewndn 12 wuaefe

TdenBauannseivmaluil

MU, il odos (A35T87)-LULLEN

01403321

01403322

01403323

01403325

01403345

01403413

natnnsiinUfiseadsunsd 3(3-0-6)
(Organic Reaction Mechanisms)
Uffisenuagnisdunsgiansusenaudunsd  3(3-0-6)
(Reactions and Synthesis of Organic

Compounds)

TR siafBuvid (I 2(0-6-3)
(Organic Chemistry Laboratory IH)
NANYaYOWARTUNTTTUYR 3(3-0-6)
(Fundamentals of Natural Products)
N1IIABILUUMERBNTIAD LU T AL 3(2-3-6)
HaYIAINTIALAL

{Computer Simulation in Chemistry and

Chemical Engineering)
msussendaninsalnliuianefunid 3(3-0-6)
(Spectroscopic Applications to Inorganic

Materials)
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01403414

01403415

01403422

01403424

01403425

01403426

01403431

01403432

01403441

01403443

01403496

01403498

01446331

01446343

01446381

01446382

indietuvaduszans

{(Applied Inorganic Chemistry)
inileliuv3didedinv
{Biological Inorganic Chemistry)
yquiimaaiunItido
(Introduction to Theoretical Organic
Chemistry)

LASILTT Ve

(Biological Chemistry)
wilBunsdussens

(Applied Organic Chemistry)
ansusznauawelslendn
(Heterocyclic Compounds)
MMSIUATIEIRERSURLBIwdiae
{Commercial Product Analysis)

ura. 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)

2(1-3-4)

wanmausziuaunmluiealjuianisiase 1(1-0-2)

(Principles of Quality Assurance in
Analytical Laboratory)

Teirpunlu

(Nanomaterials)
Tassadruaranmhiujisevedlalad
(Structure and Reactivity of Zeolites)
Fauawzynauad

(Selected Topics in Chemistry)

Uy ety

(Special Problems)
nszvunsHanansusenoulelasaiveu
(Hydrocarbon Processing)
wiweRofidesdu

(Introduction to Polymer Chemistry)
ASIETENATNNTBUA M UM ST
(Preparing for Work)

wniidauwndon

(Environmental Chemistry)
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3.1.4 WEUNTSANE sasnsganelul

34 1 nenasEned 1 dwrumiafin (vu.usses-vaufiinms-vndnudag
AULBY)

01403113  LAfiRugy | 3(3-0-6)
01403118  UfTRMsIASiRugu : 1(0-3-2)
01403181 AMuUasRiglaznsinnTIguAll 1(1-0-2)
01417111  uPaR&A | 3(3-0-6)
01420111 Wandvialy | 3(3-0-6)
01420113  U{URMTNEN | 1(0-3-2)
01999021 nwniverienisdeans 33-0-6)
01999111  enamSuLpLAY 2(2-0-4}
Muwinadsend 1 A - -)

593 20(- -)

I 1 Aremsdinend 2 FInrumieia (bu.usses-uUfiRnns-va Anwnday
AULB)

01371111 Hoesauwme 1(1-0-2)
01403115 eidliiugmu I 3(3-0-6)
01417112  uRAQHE I 3{3-0-6)
01420112 WaAndvivlu I 3(3-0-6
01420114  UHURNsHENE 1 1(0-3-2)
01422111 wanaa 3(3-0-6}
O1175xxx  NANTIUWARNW 1(0-2-1}
AMAERUIEINA 1 AW 3(--)

i 18(--)
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34 2 ananrsdneni 1 Fwauwiaeia (uusiet-aUjiRms-eudnwioy
AULDR)

01403223 AdBuUvad | 3(3-0-6)
01403225 U{URANSwATBuv3d | 1(0-3-2)
01403241 adieransdwsuad 2%(3-0-6)
01403242 \afliTeWaNE | 4(3-3-8)
01424111  wanTinen 3(3-0-6)
01424112  FadvenmadfiRing 1(0-3-2)
AeEeUsEIvA 1 A1 3(--)
573 8(--)

U5 2 nansdnend 2 Frwamineiia (wuurrene-snUfoRms-v Aniae

AULDY)

01403211 \pilotiuvdi 3(3-0-6)
01403224 \pdiBunsd I 3(3-0-6)
01403226 UfURn1siadldundd I 1(0-3-2)
01403232  UJURnsuTnadieTeimani 2(0-6-3)
01403233  vANNTURAUATILATIZN 3(3-0-6)
01403243 AIlBWENE I 4(3-3-8)
01403291 lona15LAdl 1(1-0-2)

99 17(13-12-33 )
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Fuaumineiin (vaussse-vuJfiRns- s dneaday
AULDY)

01402311 Tuall | 2(2-0-a)
01402312  U{URMsTNed | 1(0-3-2)
01403313  Adloliuvisd I 3(3-0-6)
01403314 UfUAMsnflafiuvid 2(0-6-3)
01403331 myhaTeilaeiniesiio | 3(3-0-6)
01403342  LATiANOURAY 2(2-0-4)
01403381 awninsalnlvesarsusensudunid 3(3-0-6)
57 16(13-9-31)
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U9 3 nemsdnendl 2

Fruauwmianiin (vuusserg-vUfoRnT - Anenfiay
AULEY)

01402313  Fuedl I 3(3-0-6)
01403332 msieeilasiedosdle I 2(2-0-4)
01403333  UfiAmAaswilagipiesde 20-6-3)
01403343  puvwaransiiata 2(2-0-4)
JAnuhll nguanssagiay 2--)
Jfnuily nauanssquviumans 3(--)
Ffnuilu nuansewaisiading A -)
uazwalaslan
59 17(--)
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3.1.5 AMP5UNYSI83UN
3.1.5.1 Aefurenedvnlundngns

01403113  iAfifiugTu | 3(3-0-6)
(Basic Chemistry |)
penauLaslATIAatne syuuNseadn sanisnTiwumnY Wusyiad
Uinauduius ufla veanan vewds ansazarsuazreaaaus
Atoms and their structures, periodic system, representative
elements, chemical bonds, stoichiometry, gases, liguids, solids,
solutions and colloids.

01403115  \Afifiugu I | 3(3-0-6)

(Basic Chemistry 1)
IiideaSoustou : 01403113

AaUVNaAENT Faunamaniall aunawll NTALATIUA ANAAUDY
lopau willidh souwnsuidu willpeashudu wlidhedes wldunsd
ﬁ’ug'lu

Thermodynamics, chemical kinetics, chemical equilibria, acids and
bases, ionic equitibria, electrochemistry, transition elements,

coordination chemistry, nuclear chemistry, basic oreanic chemistry.

01403118  Uithimsiaiifiugu 1(0-3-2)
(Basic Chemistry Laboratory)
Aiidpadeundeu . 01403113 Wiowdeudu
YR snasasdmuaiiiugy
Experimental laboratory for basic chemistry.

01403181  aruUasafislazn1sinnIsiaundl 1(1-0-2)

{Chemical Safety and Management)

TusssuanulasnseluieslfUinng nmsussdudunsnanasainu
Hoe lenarstoyamiutasads nsduunUssimansialidunsig ms
Jansansiail weddler msdafvasiafivaznsmdrvaadeniuadl
gunsalfesiudsuasifujuilunsdanidy wallaufufdmiunsldem
asindidunseuazn1slitgunsalluviesfUAnis nguaneuastoteduniu
Anudasafeuni

0. Al ledos (ATIT)-UUVREN 22
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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.

01403211  adletiuy3d | 3(3-0-6)
(Inorganic Chemistry 1)
JuiideaFouniey - 01403115
la59ai190enoN anusosnoNuasdaNYIINIY  AUNIAT NHNTA LAY

Ly

nsUssyndld nqueesdnadeluana nisifiniusenagguenans
vouudeiluvis usandl ifluaansa-wa waunmusaadsulwiuasnsld
Uselyal

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.

01403223  AfiEUNSE | 3(3-0-6)

(Organic Chemistry 1)
Aiidieadounnou : 01403111 v3a 01403115

nuimuaiifunid  msswundszianvesansunid  UiAsead
waznalafiugiuvesasussney  awedlewnd | allvesansuodusin
lelasanduoy weadaiglad meuginaladu a1suszneuwslsundn Wuea
wazuwasaglan

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

MV, Bl edon (HF3197)-uuuLER 23



01403224

01403225

01403226

01403232

upg. 2

LALlBUNIE | 3(3-0-6)
(Organic Chemistry II}
JideaSuniey : 01403223 uag 01403225

audfnazuisenaivesansusenoudunid ueanesed e ueaf
lodt Alou nInA1SUBN@anuazeyius a1suszneulemisveia 1ol Insea
waglnledmesd UfAseneandndunaziandy  UfAsenisdniseenalvg
wilvasastaluana mslulawnse TUseiu 8fin nsatlpddn msauaunis
WARIB BNV IWLGNTTY

Properties and chemical reactions of organic compounds, alcohols,
ethers, aldehydes, ketones, carboxylic acids and derivatives, dicarbonyl
compounds, amines, thiols and thiocethers; oxidation and reduction
reactions; rearrangement reactions; chemistry of biomolecules,
carbohydrates, proteins, lipids, nucleic acids; regulation of gene

expression.

RN salBun3d | 1(0-3-2)
(Organic Chemistry Laboratory 1)
Fof Weafounanou : 01403112 n3a 01403118 kaewioudy
01403223
U uRnsdniuien 01403223 wailduvied |
Laboratory work for 01403223 Organic Chemistry |.

UfURnswAiaunse | 1(0-3-2)
(Organic Chermistry Laboratory 1)
Jiifeadunnnou : 01403225 uaswdeuiu 01403224
UfURNMsdmiu3n 01403224 1TEuvsd I
Laboratory work for 01403224 Organic Chemistry .

AN sUSInednsisiniad 2(0-6-3)
{Laboratory in Chemical Quantitative Analysis)
Ieiifeseusnneu : 01403112 u3e 01403118 uaz 01403231
sansaNiu ¥50 01403233 vispniaudiu
winllauazufuinsvesarinsizilSinamanad
Techniques and experimental work in chemical quantitative

analysis.

M. 17T béos (A3TIY)-MULLEN 24
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01403233  waANNTYBUANAATIZNA 3(3-0-6)
(Principles of Analytical Chemistry)
Fiigeaduuanriey : 01403115
wnAsugwlunmsinneimanil msdanisfoyadeads augaied
TuasnmuasUTunainsed msieseilastmdn arslansansa-ud
nshnmsalasmsiianzney mMsinnsalasnmsiinasidedou adladn
uazmslvmandaend wdnnsiuguvesanlnsTWlnaviuuugandu
Basic concepts in chemical analysis, statistical treatment of data,
chemical equilibria in qualitative and quantitative analysis, gravimetric
analysis, acid-base titrations, precipitation titrations, complexometric
titrations, electrochemistry and redox titrations, basic principles of
absorption spectrophotometry.

01403241  adineansamiuiall 3(3-0-6)
{Mathematics for Chemistry)
Iiideaduannieu : 01417112
synsuadinAtani Haidusynsunasnisideusuuivus nwesly
USodl 386 aumadeyius dadudunisadinenans n1sussgnald
adamansfudgnimaadififefugumwanmans guvmaraniifeads
Yaunamansiadl Wil wnilareudy noungy wasawnivsalnd
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.

01403242  \AIEWENS | 4(3-3-8)

(Physical Chemistry I}

Juriideadsuiniou : 01403111 vi¥e 01403115 uae 01417112
noufadluianaveaufa nszuIun1siing guunamEnsuasMs

Ussendifunszusunmsmaniiiaznienm uazufjifinisveass
Kineticcmolecular theory of gases, transport processes,

thermodynamics and their applications to chemical and physical

processes and experiments.
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01403243  LATLTIWANS I ' 4(3-3-8)
(Physical Chemistry II)
Jeiidpadeuneu : 01403242
sauwamaniiall afllid (ARARUA wasfiRntavaaes
Chemical kinetics, electrochemistry, surface chemistry, and
experiments.

01403291  tonansiadl 1(1-0-2)
(Chemical Literature)

! o

USZLANLAZNINEINILOAEITIAT  NITANUARNTAUNANABINIT N3
W@enunasansaumand n1sAumatsawnaad grudeyasaulal
TsupsuAumuudy  msussiiunasnisiasedansauma n15819ds
OAENT MITEUTIBIU A3UETIUNWINYNERS

Category and resource of chemical literature, determination of
reguired 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.

01403313 \pileflunid I 3(3-0-6)
(Inorganic Chemistry 1)
FaideuFeuandeu : 01403211
asUsznaulreasfiudy lelowed audfmautingn wquiifeafy
wusy  UfAsewazdifinnselnadnniuvesarsuszneulaeesiudu
asUsznausesunluuyiadn nsUssyndltansusenaulnoasfiudy
Coordination compounds, isomers, magnetic properties, bonding
theories, reactions and electronic spectra of coordination compounds,
organometallic compounds, applications of coordination compounds.

01403314  UjUiRnsinilafiuvd 2(0-6-3)
(Inorganic Chemistry Laboratory)
Fpiideaioumnneu : 01403313 videwfenry
NSRS N ATANIFNUANINILAINUASNIUAT  LREAITHRY
AnwulaNIzTeEIsUTENoUadunId
Preparation, studies of physical and chemical properties, and

characterization of inorganic compounds.
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01403321  nalnmafinufisenaiiduvsd 3(3-0-6)

{Organic Reaction Mechanisms)
Jyfideaioumndeu : 01403221 vde 01403224

ameilowad nsTsizvieounasiues nIALAYIUE NSANYILAY
efuwnalnuasufsouadidunid  UFATensunuiuvuiangledan
UFAsnstida UAensunuiiuuiuelsuin U§Asensiiusied
dninsivd UjASewesansusenauaniueila UfAsewwslendn UHATen
auyadase URNsenlvllani

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 reactions, photochemical
reactions.

01403322  Uffispwavnisdunseviansusenaudunsd 3(3-0-6)
(Reactions and Synthesis of Organic Compounds)
Iiidaaiursnniou : 01403221 vide 01403224
nsadiussszrinanfusuiumfuey madsumileddu Uhisen
msdaialml UFATereenBindurasifndu nsieseilassairafients
Fuawiansuszneudunianiflasadndudey
Carbon-carbon bond formation, functional group interconversion,
rearrangement reactions, oxidation and reduction reactions, structural

analysis for Synthesis of complex organic compounds.

01403323  U{URMSIATBUNSE Il 2(0-6-3)
(Organic Chemistry Laboratory II}
%Wﬁﬁmﬁaumﬁau: 01403224 usy 01403226
Ufsimatiumaiiedugs nmsldgunsaiusiadssiielunmaufoiam
NMSVARBITEIULaNIA ﬂfjﬁ%afln']sé‘fuﬂiflzﬁwma%umau N13TEUNBRS U
fidanseld
Laboratory work emphasizing on advanced technigues, practical
application of apparatus and equipment, microscale experiments,
multistep synthetic reactions, identificaiton of synthetic products.
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01403325  vidnyaYaINARA TSI THYR 3(3-0-6)
(Fundamentals of Natural Products)
Fefideasounndeu . 01403221 wis 01403224
inflosanEniueisssuetd nsesiam msuen nsvinansliuSans

5
Qs

asesuielassadne didumsed audduaznislduselovdansnandus
FITUUNG

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

products.

01403331  MslnTzilaewATesile | 3(3-0-6)
(Instrumental Analysis 1)
Jufideaduwndeu : 01403231 Wia 01403233
nannslavinalinvesisuanaisyiaall Ansauninsalnlsgau
Tuanauazevney Fnefadiand
Principles and techniques of chemical separation methods,

molecular and atomic spectroscopic methods, x-ray methods.

01403332 mﬁm‘s’wﬂmam‘%mﬁa Il 2(2-0-4)
(Instrumental Analysis II)
JideaSeuinnon . 01403331
nannisuazinAiageeifiesedimandlndy 3Fvnaefised 355
AMNFDUY
Principles and techniques of electroanalytical methods,
radiochemical methods, thermal methods.

01403333  UfRminnesilpelndesile 2(0-6-3)
(Laboratory in Instrumental Analysis)
IiideSeuinnou : 01403232 uag 01403332 wiondeutu
Uftinmsveaadiinneilaoiaieadio
Experimental work in instrumental analysis.
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01403342  \pilmeudy 2(2-0-4)
{Quantum Chemistry)
JdeaSeuinnou : 01403241 uag 01403243
nasansmauil Nguiresiusaedl wasmsussgnimiaad
Quantum mechanics, theories of chemical bonding, and chemical
applications.

01403343  puUWWAFANSLTATA 2(2-0-4)

(Statistical Thermodynamics)
Fdidoafousniou : 01403241 uaz 01403243

namandldeaid Hendumswdsdiuveduana Anuduiussewing
#Handunsguvnamansuasfandunisduvethiana nmslssgniniaad
UDIYUMNAFANLTIEDA

Statistical mechanics, molecular partition functions, relations
between thermodynamic functions and molecular partition functions,

chemical applications of statistical thermodynamics.

01403345  nisdassLuUERaNRIAeI lWITIAlnasdrmnssuall 3(2-3-6)
{Computer Simulation in Chemistry and Chemical Engineering)
Jgridpadeuannou : 01403343 wia 01403245

nouwusziall suifeuiSiounsda wlisuRSAauasunulouiifg
wannsuagnsussenduemgeflasiaindidnasou weadanisdiasuuy
FrorouRnaeslunsudymimaaiiuasiainssaail sautslasaaud
ANUR

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.

01403381  awnlnsalnUvesarsusenaudunsd 3(3-0-6)

(Spectroscopy of Organic Compounds)
Jyfigosdeunnniou : 01403224

M3 SaFuwimanividy gadliavesannsuluiana danslile
dnaalnsalnd dursuseauningalnd duedesuunuinislowuud
aninsalnd wuaanlnsiuns nswilaseasisuasnisdasied
asusznaudunitlagszifouisnsaninsalnd fauinismeauninsa
TnUuazuseaiunlnsiuvs
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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.

01403413  nsUssgneawninsalnlivianeduvsd 3(3-0-6)

(Spectroscopic Applications to Inorganic Materials)
JorfidfonFoumnney : 01403313

nMsinTzvdasrUsznounaadl Tasedne uasiuia uasnnsm
Snunisiawzvesianeiunid Teawmednanlnsalnddunisdunasnig
ganduvedutana Taedasuuniufinslauuud Hidnnsaurisudniuiing
Touuud maidenvuidiond lensisdngasisaisud Usgnsoiluing
EnSN qavssAumEniBldnasauluvdeInsalazdoaiIy qansany
FARSLII0ZROM

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.

01403414  pfiefluvssussyns 3(3-0-6)
(Applied Inorganic Chemistry)
Jyriidpafouannen : 01403111 w3 01403115
nsuseynaldianeiunidlugramnssy us duselfisen wain
welasvesenslaeesiiudy Januilu quesluana
Applications of inorganic materials in industry, minerals, catalysts,

ceramics, coordination polymers, nanomaterials, supermolecules.

U AT edom (ATTTEN-MUVLEN 30



01403415

01403422

01403424

ueo. 2

wiledunisidetinm 3(3-0-6)
{Biological Inorganic Chemistry)
JwiidesFouninou : 01403313

willpesimutulussuuiinm sslouiBnsAnuilanzlussuudinn
nsaLdes MsagaukasnMEsIsmavedlanslonay unuvweslanyly
ssuudinm Tavglugnsnuilin msazauussigluszuudinm laseadn
wasnsdaaTevindnetiunidlagmsdeuiuusssud nseanuuulutana
wazn1suszgndldvesansdrianeliunid

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 synthesis of biomimetic inoreanic
crystals, molecular design and application of inorganic biomaterials.

ngufimandisuviididesdu 3(3-0-6)
(Introduction to Theoretical Organic Chemistry)
Jiideadounnou : 01403224

wussialiuaglasailuanavesmsusenoudunid vqujoesivaiie
luana wquiiwusziiaud salaviinmsdszanadisesdvadduana
goWrwafdmIunmsAmanmanidunid mansramansisdundiiied
msiwuenalnusfideneiidundd Svdwavedlelelny vajuwud davia
azane nInuazld Adnednsiivesufide

Chemical bonding and motecular structures of organic compounds,
molecular orbital theory, valence bond theory, methods of molecular
orbital approximations, softwares for computational organic chemistry,
detection of reactive intermediates, determination of organic reaction
mechanisms, influence of isotopes, substituents, solvents, acids and

bases on reaction rates.

wiliFediainen 3(3-0-6)

(Biological Chemistry)

JeiideaieuIniou : 01403224
wIRnvaInsRadssadvaiiuazddiven Taseadne wind uazad

vasirluana ouluiuazujizeweaoulel wiveseulmivazlaouled

mstudasulsiuasunumluednier 9uidefineuszauiauaidfu

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

interface.

01403425  aflBuniduseend 3(3-0-6)
(Applied Organic Chemistry)
Jpideaeuannou : 01403224
ssrUsznaumaaiuazyfAsenadsuniduomansusiadifunida
Ussenalglugdndsediu
Chemical composition and organic reactions of organic products
applied in daily life.

01403426  arsUszneulawelslendn 3(3-0-6)
(Heterocyclic Compounds)
Jideaieunnen : 01403224
msdaassitazfitevesmsusenauiawelsleadnyfiani
Synthesis and reactions of heterocyclic compounds.

01403431  MyIAzindniusidanded 2(1-3-0)

(Commercial Product Analysis)
Ipideaioumnion : 01403333

AU MUNEYa9n1TTATIIRA ad el awadiod gasndadue
NIBUIUMTLATENAIBENY  NITANIameEnIwkasn1anll wasujudnag
NARDY

Purposes of commercial product analysis, product formulation,
sample treatment, physical and chemical measurements, and

experimental work.
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01403432  wdnnsUsefiunasnwluviosliRnsinsent 1(1-0-2)
{Principles of Quality Assurance in Analytical Laboratory)
JyfiFesFeuaniou : 01403231 udo 01403233

rumsgminlugmam wadanwadd mstudumnulilivesdaya
WATANSAUANANAIN  LUININTIRIBNISUIRTFIULDIDIANTIERTN
Uszina

Quality awareness, statistical techniques, data validation, quality
control  techniques, standardization guides of internationat
organizations.

01403441  Fagulu 3(3-0-6)
(Nanomaterials)

IrfidesSeuannow : 01403111 wia 01403115

unAnfugu autBvsmonmuasmandl uaznsszandldTaguity
Basic concepts, physical and chemical properties and applications

b

of nanomaterials.

01403443  lmssainuasanwljisewesilolad 3(3-0-6)
(Structure and Reactivity of Zeolites)
AriidoaiFeuannou : 01403242 wde 01403244 w3e 01403245
lassasmdn Taseadudlelad nsAnundleladuaz@lolndlngiside
lwana nisgaduuudlolas maswjisededlelad nisussynaldly
gramnssudiusuanieulossu nsunsduana wagfiswiiten
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.

01403496 Fauawienauad 3(3-0-6)
{Selected Topics in Chemistry)
Soanenaailussiutianed shiadealieulvluusaznia
N3N
Selected topics in chemistry at the bachelor’s degree level.
Topics are subject to change each semester.
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01403497  duwun 1
(Seminar)
masthausuazaduneideialanmaailusefuSygyed
Presentation and discussion on current interesting topics in
chemistry at the bachelor’s degree level.

01403498  Ueymnfiieiy 1
(Special Problems)
nsAnwRuATIaelluseauliyyes wesGeusoadawdu
89U
Study and research in chemistry at the bachelor’s degree level and

compile into a written report.

01403499  lasanideaniaail ' 2(0-6-3)
(Research Project in Chemistry)
lasanuuiiansuasiveluauiine veandl
Practice and research project in various fields of chemistry.

3.1.5.2 ﬁﬁa‘%mﬂiw%muaﬂwﬁﬂgm

01402311  Fuadl | 2(2-0-6)
{Biochemistry 1)
o Ay o ) = =y Y a
1YIVINBILLUNINDU 01403221 138 01403223 WI9WIUNU
WwaslarasAUsenauraLeas lassasnuasuinvesunlunsEuIung
o ¢ v ¢ v wa v o ¢
meduedluead asazanetvines lassads aud® wihfiues A9
Wlawnn Wehu nsatheddn &fn tolel uaslapulend waenisussens
Cells and cell components; structure and functions of water in
cellular biochemical processes; buffer solutions; structure, properties,
functions of carbohydrates, proteins, nucleic acids, lipids, enzymes and

coenzymes; and applications.
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01402312 UAURMSTIAL | 1(0-3-2)
3(3-0-6))
{Laboratory in Biochemistry )
IiifpaFounnon : 01402301, 01402311 Wiewdouriu
UftRmsSesiiasuasivined awnlnslilawed msdrandasiadne
vostliana autiiviimenmuasall wasmslwsesidaluana Aanssy
woulyl watialasulungd
Laboratory on pH and buffer, spectrophotometry, biomolecular
modeling, physical and chemical properties; and analysis of
biomolecules, enzyme activity, chromatography technigues.

01402313 Fuadl I 3(3-0-6)
{Biochemistry II)
Idoaeumnen : 01402311
sysuvivadeuleduarmassuiselaseulel wunuedfunazdo
wasu maihlrueanaanguashanaeiussnstiluiena Frduasev
YassUsEnoUndInuguasnIfuasisidisuas nsmaiduvesdiidue
wazmsmuAunswanseanvesdululnsualon
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.

01417111  uAaAdA | 3(3-0-6)
(Calculus 1)
afinuazmudewlos eyiusueailiidunazmsUssynd Adeeyius
wazmsUsvens Ususuagmaussans
Limits and continuity, derivatives and applications, differentials and
applications, integration and applications.

01417112  umasae |l 3(3-0-6)
{Calculus II)
Jriidesdeumndeu : 01417111
sademulii oyiuddes UiRusvanedu aunsiBoyiusyagiu
Space geometry, partial derivatives, multiple integrals, elementary
differential equations.
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01420111  Nandvhlu 1 3(3-0-6)
(General Physics 1)
namans madeuiliuusisuelin Adu narmanivedlua gavwa
Fnans
Mechanics, harmonic motion, waves, fluid mechanics,

therrodynamics.

01420112  FaAndlU I © 3(3-06)
(General Physics II)
Jdeuieuanmiou : 01420111
Inifhudvdn aduudindnludh Faumans Mandgelmidosiu uay
TurdesHaAnd
Electromagnetism, electromagnetic waves, optics, introduction to

modern physics and nuclear physics.

01420113 U{URNsHEANd | 1(0-3-2)
(Laboratory in Physics 1)
JyfideaSouninou : 01420111 wionwdeudu wie 01420117 wiendeury
UfSRmsdmsuien Mandialy | wFeREndiugiu |
Laboratory for General Physics | or Basic Physics |,

01420114  U{URMRENS 1 1(0-3-2)
(Laboratory in Physics 1)
Sefideadsuinneu : 01420113 uas 01420112 wiondeusy vie
01420118 #ionTounu
UftRnsdmsuin Mandiily I visRAnddugu |
Laboratory for General Physics Il or Basic Physics Il.
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01422111

01424111

01424112

use. 2

NANans 3(3-0-6)
(Principtes of Statistics)

wuanuAafigafuienad fatadumiedl dindinate fatanns
nszany faudsguuaznisuanuasaudasiiurasiinysdy Mmauanuam?
Wy Msuanuasthes nsuanuasdni AMsuanuasiieeng adifl syuudmiy
Ussmnsifieanasansussnins melaseideyaniud mlinseiay
WUTUTIUIUUTNGAET NTIATIZRNSANNBELTAEULUUNEY

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

naNIIINe 3(3-0-6)
(Principles of Biology)

Tluanavasdiidldin wwaduasiunueddy WusmanduagiTans
AruvaInuatersvind 199 Taseadruasuinfivosdaiuasiia
HnAineuasngingsu

Biomolecules of organisms, cell and metabolism, genetics and
evolution, species diversity, structure and function of animals and
plants, ecology and behavior.

Frinennrufuanis 1(0-3-2)
(Laboratory in Biology)
Ffideaduunnieu : 01424111 viadoundauiu
UfvRnsmslindasganssm! iwaduazduusznevveaad 18avu
wadkarmsadoufivesans teuluiueendinuluddi@ie edefinuas
&3 Ypdnsvoasaduasnisulawad nmsiuiuduaznisaiyuesddidia
ANaIaIETeETiuas Tnrine
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 biodevelopment, species

diversity and ecology.
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01446331  pysvumskangsUsznavlalasafuou 3(3-0-6)
(Hydrocarbon Processing)
fifpaSeumnniou : 01403224
aafUsznauvaslinsdounasmssuunussian nssuIumMswenLia
STTTIR nssUIUMINAUTY nsuansuaznsUfsUasefaeUiten
nInandamasdaaTed
Composition and classification of petroleum, natural gas separation
process, refinery process, catalytic cracking and reforming, production
of synthetic fuels.

01446343  iailwedwedileiy 3(3-0-6)
(Introduction to Polymer Chemistry)
Jyrfidonfeunnou : 01403221 ne 01403224 uaz 01403243
vise 01403244
LLmﬁmﬁyufmma"‘mmmam%waéLM@% Uffisemsifianefiuesuas
naln Astiawedwuessin sauwasans anzdwmiunisiiawedwes ns
muauﬁ‘{mﬁ'nimaqamaanwsnnmﬁmwaﬁmaéuw% auURveanediuesi
uhaula
Basic concepts of polymer science, polymerization reactions and
mechanisms, copolymerizations, kinetics, polymerization conditions,
control molecular weight of step polymerization, properties of

interesting polymers.

01446381  NI9LAIBUATINNIDUAINTUMIVINL 1(1-0-2)

{Preparing for Work)

ndnn13 wnAnuasnszuIun1sIesnIsia suileudedadud
Auades anuusesfoussmsdnnsmanil awiiuguuasinaialunis
atfasauendn ﬂaﬁufﬁugmlunﬁﬂﬁﬂ‘ﬁmu msAsansuavayweduiug
nsWauyainam  sevunisuiwsgannluaniudsenaunis seuy
1wsgruana wnased wallansinaus NMSdeusIeMUSEETIUNIS
nerarans

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, quality management system in workplace, [SO,chemical
literature, presentation techniques, report writing, scientific ethics.
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01446382  \milAwIndow . 3(3-06)
(Environmental Chemistry)
Joriideaduannou : 01403221 wie 01403224
inflwaain UssIme wariy uafivvesdeuindey N1IAIUANLAENNT
IanTsuaNY
Chemistry of water, atmosphere and soi, environmental pollution,
control and management of pollution.

3.1.5.3 A195UNEIIBAYIUSNIS

01403111  Afvialy 4(4-0-8)

(General Chemistry)

pempunarlATIaINeYNaY SEUURNTeaRn Wusuall Jjiseuell ufa
gauvan 10d arsezany gauviwamans sauwarmaniiall dugaiadl
Sudninsladuaznisunndandulessu nsauazwa aunaveslesay
il

Atoms and atomic structures, periodic system, chemical bonds,
chemical reactions, gases, liquids, solids, solutions, thermodynamics,
chemical kinetics, chemical equilibria, electrolytes and their ionization,
acids and bases, ionic equilibria, electrochemistry.

01403112 UfjdRmstaiivialy 1(0-3-2)
(Laboratory in General Chemistry)
Sefisaaieuuinou : 01403111 wiondoudu vide 01403119 wiewdoudu
UfURMsdmIuIun 01403111 wilialy wSe 01403119 wnilvialy
dmiuinenmansnisinnd
Laboratory work for 01403111 General Chemistry or 01403119

General Chemistry for Medical Sciences.

01403114  UfTRmsndnyaiafivily 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry)
Agfidaniuuinneu : 01403117 vizewdenriy |

UftAnsdmiuin 01403117 winyaiedivialy
Laboratory work for 01403117 Fundamentals of General Chemistry.
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01403116  UfuRmsialidwiuvinemansdinim 1(0-3-2)
{Chemical Laboratory for Biological Sciences)
FgfidenSeunanay ; 01403119 wiendouny wie 01403111
WsonTauiy
UjuBnsneasaeiidmivivemansdiam
Chemical Laboratory for biological sciences.

01403117  wdnyaimivialy 3(3-0-6)

(Fundamentals of General Chemistry)

TAssaTezmBy M1TshaoaRnLaraudRnurITInaeein Wussiall
Gnaduius ufa veuven vewds asazate taunamandiedl auga
il nsausziua aunavedlesoy swsnTeumiin Tave elave wash
Tavie Tanzunsuddu

Atomic structure, periodic table and periodic properties, chemical
bonds, stoichiometry, gases, liquids, solids, solutions, chemical kinetics,
chemical equilibria, acids and bases, ionic equilibria, representative

elements, metals, nonmetals, and metalloids, transition metals.

01403119  iaivialudmsvAInermans msuwng 3(3-0-6)
(General Chemistry for Medical Sciences)

Tnseasvoznon Wuszall USwnansduwud uwia vewds asavane
uvnarIEns saunamansial aunawidl Te1uNIALaTiUE dunaTel
looou uaziadlludin

Atomic structure, chemical bonding, stoichiometry, gases, solids,
solutions, thermodynamics, chemical kinetics, chemical equilibrium,
definition of acids and bases, ion equilibrium and electrochemistry.
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01403122

01403123

umm. 2

wfldmivdmunverans 4{4-0-8)
(Chemistry for Veterinary Medicine)

laseaseevnen Wussiall USinauduius ufia ansasane quviwa
mans sauwaransiall auaaedl augavsdlessu nufniueddunid
wivesasuedurinlalasaisvou woaRatglan welsundnlelasaisueu
weanesed des dwenlyd Ineea nledives weadlen Alau nsmBunse
ayWuSnIABun3d ellu ameslewll mymlasaiwwesasusenaudunid
Tagisnsauninsalnl Uifseualiuaznalovesufjisen

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, epoxides, thiols,
thioethers, aldehydes, ketones, carboxylic acids, derivatives of
carboxylic acids, amines, stereochemistry, structural determination of
organic compounds by spectroscopic methods, chemical reactions and

mechanisms.

UtRnsiedidwmiudnwnwneaans 1(0-3-2)
(Laboratory in Chemistry for Veterinary Medicine)
Fgiidioadouninou : 01403121 Wiondour
Ufusin1sdmiuian 01403121 wilidmiudmuwnamans
Laboratory work for 01403121 Chemistry for Veterinary Medicine.

infidunsddmiuinenaaninisunnd 3(3-0-6)
(Organic Chemistry for Medical Sciences)
Fiidoadeuannou : 01403119

noufmanidusd nstwunUssnanasstunid Uiisuialiuas
nalnvasufiiten amedlowdll inflvesarsueduviiinlelasarsueu ueafa
walad wolsunfnlalnsasuay mamilassainvesassunidlagidnisaiun
nsalnl audfuasufiserveueanassd Swes ansuszneuiluea woad
lean Alaw ninduvdd aywusnindunid uaziaiiu

Theories 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 spectroscopic methods,
properties and reactions of alcohols, ethers, phenolic compounds,
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aldehydes, ketones, carboxylic acids, derivatives of carboxylic acids and

amines

01403221  \AdlBun3d 4(4-0-8)

(Organic Chemistry)
Jrfideafenannou . 01403111 ve 01403115 wis 01403117

nuivnaaddundd nsduundssinvvasasusenoudunid TN
wilwaznalnveslfiiten aveslowdl ndvesarsuoduninlalasaisusy
uearaglan walsundnlalasaisusu mawilassasiswosensUsznausunss
lagd8nnauninsalnd audduazu)isenvesusanseed §ines
ansussneuiiuea ueadled Alau nndunid eywusnsadunid eiluuas
arsusznovlulnsiaudug dfim Arslulewnse nsmeefilu Tusiu uasnm
fmddn

Theories 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 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  UfURmsalidun3d 1{0-3-2)
(Laboratory in Organic Chemistry)
Sefideadausnnon : 01403221 wiawdausy win 01403123 viiandeuiy
UHURMIdmIUIE 01403221 1adiBuvEd visa 01403123 nildunid
dmivinenanansnisinmg
Laboratory work for 01403221 Organic Chemistry or 01403123

Organic Chemistry for Medical Sciences.

01403231  Usmadiasizvinnaadl 2(2-0-4)
(Chemical Quantitative Analysis)
Iiideudunnnou : 01403111 wie 01403115
wanAITUAENTEUIUMS AT IAT R uell afifenanslusudevds
finsed nquiluinafienst meseiiasdmin mslnseilag
Mstnnse nslunsansa-lud  nslvsalaenisiiansney mslnngm
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Tnensdaasidedou nishimseinend wdnnsiuguvssaUnlnsinie
VSLUURANEY

Principles and processes in chemical analysis, statistics in analytical
methods, theories in quantitative analysis, gravimetric analysis,
fitrimetric analysis, acid-base titrations, precipitation titrations,
complexation titrations, redox titrations, basic principles of absorption
spectrophotometry.

01403234  infTiATEviuUgY 3(3-0-6)

(Basic Analytical Chemistry)
Jeiiseadeuanteu : 01403111

UNUIMUBAATIATIZY  d@rsazansuasmuienudNtL wuiAnaed
aumpiailuszuviianey ssfudumsuandvesBidnlnsladseu nsmean
AeR2nIsuandlulenau LUULKUTBINITLENLAEN1ISE YT TnATDILAn
lossuuasuaulassuaiiunid msimszilasimin nsdwseilaens
Innse Mslmnsansa-wa mslnnsalagnisifiangneu mslmsnlagnis
Inasdgou nslumsnsaond aLUﬂiﬂiﬂIﬂﬂLLUUﬂvﬂﬂauL’ﬁaﬂﬁu

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 ftitrations, complexation titrations, redox titrations,
introductory absorption spectroscopy.

01403235  UFURnseilaseiiugiu 2(0-6-3)
(Laboratory in Basic Analytical Chemistry)
Jriifeadsuninou : 01403112 uaz 01403234 wiewiouiu
UftRmsvaasmunwitaginnanauasUTinndinseiniaad
Experimental work in semi-micro qualitative analysis and
chemical quantitative analysis.
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01403244~ (lBsAANdwdnYe - 4(3-3-8)
(Fundamental Physical Chemistry)
Jyrfidpadeuninon : 01403111 wie 01403115 uaz 01417112 wde
01417267
vangmwaraninienil saunamansuaznalnrasfisead
il wasUfiRnmaaes
Principles of chemical thermodynamics, kinetics and mechanisms

of chemical reactions, electrochemistry, and experiments.

01403245  \pddsREnddmTuiansiadl 2(2-0-4)
{(Physical Chemistry for Chemical Engineers)
JerfifeaTouminiey : 01403117 uay 01417168
nouiveddasaididnnefinduasiuszinll nsUssynaludsmngsy
\Ail
Theories of electronic structure and chemical bonding,
applications to chemical engineering.
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1 | wseneiu Sunsgums * middy 01403113 | 01403113
979158 1. Using Eichhornia crassipes to adsorb | 01403118 | 01403115
W, (1ad) Eriochrome Black T: Equilibrium and | 01403333 | 01403118
wﬁwmﬁ'ﬂgswm 2549 thermodynamic, 2560 01403424 01403223
M. (piiBunie) 2. Biosorption of Zn(lf} from Aqueous 01403496 | 01403333
UnMneatuiag, 2555 Solution by Amusium pleuronectes 01403497 | 01403381
12399 Shell, 2559 01403499 | 01403424
3. Physical and Thermal Properties of 01403426
Chitosan, 2557 01403431
01403441
2 | wnaEvan Inldunsvan Nk 01403113 | 01403113
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