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Tiidmdandoulidosndt 3 mhodn vinmednlumneindnuily
nauanTzmaniwigUsEnauns

nﬁjuﬂ'ﬁzmmﬁunﬁﬁ'ami Lidesndn 13 widawdia
01999021  mwilvenitensdeans 3(3-0-6)
(Thai Language for Communication)
AU TENA 1 AT 9(--)
AMansauma/meNines Tidaand 10~ =)

nquansznaliodlneuazwailiodlan  laidesndn 5 wiafn

01999111  AARSUMIUEUAY 2(2-0-4)
(Knowledge of the Land)
waliandenseulitosndt 3 mhedn anmeivlumnaivanwily
nauanszwaillasineuazwaiiodlan
nguaNTEdUVTIAENT litieendn 3 wdasda
Wiamdondeulidosnit 3 mhedn nnedvlumnaindnwiily
nuansEgunsemans
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(2) KUV AN
2.1 A¥unu
01403113

01403115

01403118

01417111

01417112

01420117

01420118

01420113

01420114

01422111

01424111

01424112

2.2 dyianizUiau
01402301

01402312

01403181

01403211**

01403221**

01403224

01403225

01403226

* g3y ilalval
* ggindiviy

Laddoundn 94
26

\pdtitugu |
(Basic Chemistry 1)
wititug I
(Basic Chemistry II)
Uiinmaatitugu
(Basic Chemistry Laboratory)
wAaRda |
(Calculus 1)
whaRda Il
(Calculus II)
Randitugiu |
(Basic Physics )
Aiandiugu I
(Baisc Physics II)
UjuRn sWEnd |
(Laboratory in Physics 1)
U sWENd I
(Laboratory in Physics II)
uanana
(Principles of Statistics)
WaNTInen
(Principles of Biology)
FIermaufusnis
(Laboratory in Biology)

56
Fuadlegeday
(Abridged Biochemistry)
UuRnstauadl |
(Laboratory in Biochemistry 1)
AMasadsuazn1IdnNSdLAll
(Chemical Safety and Management)

wilafiunid |
(Inorganic Chemistry I)

\ATiBuVId

(Organic Chemistry)
wilBuv3ddunany

(Intermediate Organic Chemistry)
RN AT Sunsd |

(Organic Chemistry Laboratory |)
UfURMaAlaunsd I

{Organic Chemistry Laboratory 1)

14

yiaena

YU2eAn

wiefin

uAe, 2

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

1(0-3-2)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-0-2)

1(1-0-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

1(0-3-2)



01403231**
01403232
01403241
01403242
01403243
01403291%*
01403313
01403314
01403331
01403332

01403333
01403342
01403343
01403381
01403481*
01403497

01403499

2.3 AYnawiziaen

Ynadmsgimaall

(Chemical Quantitative Analysis)
UiRmatsnadmmeiniund
(Laboratory in Chemical Quantitative Analysis)
adiamansdmIviall

(Mathematics for Chemistry)

wilidaEnd |

(Physical Chemistry 1)

\GWENA 1l

(Physical Chemistry II)
155UNSSULATANSTAUWANI AT

(Chemical Literature and Information)
wisladun3e I

(Inorganic Chemistry II)
UfjiRnainiletiunid

(Inorganic Chemistry Laboratory)
nTleseilaaeiasile |

(Instrumental Analysis 1)
mMawseilaaadasle I

(Instrumental Analysis II)
UitRnsliseilaeiniasile
(Laboratory in Instrumental Analysis)
\AADURY

(Quantum Chemistry)
gauvnamaniiBaia

(Statistical Thermodynamics)
aunlvsalnlvesansusznoudunid
(Spectroscopy of Organic Compounds)
uwwAalunisidugusznaunisdmiudnail
(Concepts in Entrepreneurship for Chemists)
duinn

(Seminar)

TassmAdemaadl

(Research Project in Chemistry)

litfesndn 12 wiaefa

Tmdanseuainmedneeludl

01403321

01403322

01403323

01403325

* e nlalug
** iy iuly

nalnnafieujisenaiidunid
(Organic Reaction Mechanisms)
UfjiTeuasmsdunseiaisussnoudunsd

(Reactions and Synthesisof Organic Compounds)

UfuRAn s Bumsd i

(Organic Chemistry Laboratory IIl)
NANYAVDINANAUATTTUYIA
(Fundamentals of Natural Products)

15
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2(2-0-4)

2(0-6-3)

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)

2(2-0-4)

2(2-0-4)

3(3-0-6)

2(2-0-4)

2(0-6-3)

3(3-0-6)

3(3-0-6)

2(0-6-3)

3(3-0-6)



upa. 2

01403345  n1sdnaewuuMeAaRImesIWITILALl 3(2-3-6)
waydeanssuadl
(Computer Simulation in Chemistry and
Chemical Engineering)

01403399*  nMsHNI 1
(Practicum)

01403413  msUssgnaaUninsalndiuianefiuvid 3(3-0-6)
(Spectroscopic Applicationsto Inorganic Materials)

01403414  pflefiuviidussend 3(3-0-6)
(Applied Inorganic Chemistry)

01403415*  Lpflvassguvani@ininisuasgnanvnssy 3(3-0-6)
(Main Group Elements Chemistry in Academia and Industry)

01403422  wquimaaiiunididesu 3(3-0-6)
(Introduction to Theoretical Organic Chemistry)

01403424  pilBeTIInen 3(3-0-6)
(Biological Chemistry)

01403425  \AliBuviFdUseend 3(3-0-6)
(Applied Organic Chemistry)

01403426  a1sUsznouemelslumdn 3(3-0-6)
(Heterocyclic Compounds)

01403431  MITWATISRRERA T Ele 2(1-3-4)
(Commercial Product Analysis)

01403432  winnmsUseiuaunmluianljifinsinsev 1(1-0-2)

(Principles of Quality Assurance in
Analytical Laboratory)

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

01403443  TassaPawazanmlijisenvosdlelad 3(3-0-6)
(Structure and Reactivity of Zeolites)

01403496  (Favanizynand 3(3-0-6)
(Selected Topics in Chemistry)

01403498  UgwfivAy 1
(Special Problems)

01446331  nizvuMsHdnansusznaulalasasuau 3(3-0-6)
(Hydrocarbon Processing)

01446343  Ipfiwedwedideiy 3(3-0-6)

(Introduction to Polymer Chemistry)

01446381  mswzsuAMWIBNdMSUNIIIY 1(1-0-2)
(Preparing for Work)

01446382  \afiAswInday 3(3-0-6)
(Environmental Chemistry)

(3) WUV NFDNLET laitiosndn 6 wiaefin

* g ntnlvd
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3.1.4 LHUNISANY

o =
U1 aan1sdnui 1

uma. 2

Fwaumiein (vu.ussene-rulfjiRnms-vadnsdieaue)

01403113 adiHugmu | 3(3-0-6)
01403181  auUasaisuaznisInnisidanil 1(1-0-2)
01417111 umapdd | 3(3-0-6)
01420117 FAndRugu | 2(2-0-6)
01420113 U§URn swEnd | 1(0-3-2)
01995021 mwilvenitanisdeans 3(3-0-6)
01999111 AARSUMIUEUFU 2(2-0-4)
MERNUIENA 1 AT - -)
591 18(- -)

Ui 1 man1sdnwil 2 Puaumein (vmursene-vuUfdinie-veAnnAtsaue)
01403115 afiugy Il 3(3-0-6)
01403118 UfURmmadiitugry 1(0-3-2)
01417112 upagda I 3(3-0- 6)
01420118 Fandiugm I 2(2-0-8)
01420114 UAURATHENE Il 1(03 2)
01424111 wanivivien 3(3-0-6)
01424112 ivermeaUfidnig 1(0-3-2)
Aansauna/aouiined - -)
FurAnwialy nauansywailadlveuaznaidialan 3(- -)
571 18(- -)

Uit 2 mansinunil 1 Fwrumiaein (vuussee-suUjiEns-vAnndenuas)
01403221  \nildunsd 3(3-0-6)
01403225 U{URMsATIBuUWSY | 1(0-3-2)
01403241  Adiaddassdwmiuinil 3(3-0-6)
01403242 il iaWENd | 4(3-3-8)
01422111 vanana 3(3-0-6)
AMAUsEvA 1 AW 3(--)
T2 17(- =)

‘ldJﬁ 2 ﬂ’lﬂﬂ'\iﬁﬂ‘l}}’lﬁ 2 Funtein (vuussee-vaUians-vudnwdenuias)
01403211 \aflafiuvid | 3(3-0-6)
01403224 \pilBuvidiunany 3(3-0-6)
01403226 Ugumm'smuawm Il 1(0-3-2)
01403231  USmaiwszvimand 2(2-0-4)
01403232 UfuRnmsUSnainmzimaed 2(0-6-3)
01403243  \aiiLBaWaEnd I 4(3-3-8)
01403291 2TIAUNTINUAEENTAUMANILAL 1(1-0-2)
01175xxx  NANTINWAANW 1(0-2-1)

59U 17(12-14-32)
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umo. 2

g (wuusiere-vnufiims-va Anndauauies)

01402301  Fuailegradauy 3(3-0-6)
01402312 UfURN"sTmdl | 1(0-3-2)
01403313 Lalladuwid || 3(3-0-6)
01403314 UfjURnsiadletiunid 2(0-6-3)
01403331 msinseilaoadadle | 3(3-0-6)
01403342 \ATlmaudy 2(2-0-4)
01403381  awnlnsalnluetarsusznoudundd 3(3-0-6)
al 17(14-9-33)

o : o _—
NMANSANEY 2 Furunleie (vuussee-yuU§uanig-vu.Anudeauis)
01403332 mshaswilasiaiadle I 2(2-0-4)
01403333 UfUAnsimseilasiatesile 2(0-6-3)
01403343  gauvwaranfideaia 2(2-0-4)

Fydnwvialy nduanseguniumans (- -)
FundAnenilu nguansvagidlay 5(- -)
MAlsEva 1 2w - -)

u 126 o)

d i _— ey
AANNSANEN 1 AR (Yussens-tuUfoRnsvaAnmdisaues)
01403481 wwAslumadugusznauntsdmiulinal 2(2-0-4)

Frdanwiall nguTEAAnTUaiUsENaUNS 3(--)
Fenawizidon Sz =)
Fyudoniad - -)

37 17(--)

= ° o a e
MANSANEIN 2 FURLR (vu.uTiee-yuIfidns-vu Anwidaeauias)
01403497 duuwn 1
01403499 Iassnuddamaail 2(0-6-3)

Fyawziden 3(--)
Jyndanias - )
) o« )
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1Ae. 2

3.1.5 Aefurenedn
3.1.5.1 AesureTedvilunangns

01403113  iAfifiugiu | 3(3-0-6)
(Basic Chemistry I)
avpanuazlaTIaing syuuiGeafins g aniioumiin Wussiall Uisnaduiug
ufd geaval sesudansazauuazneaansd
Atoms and their structures, periodic system, representative elements,
chemical bonds, stoichiometry, gases, liquids, solids, solutions and colloids.

01403115  iAfifiugiu I 3(3-0-6)
(Basic Chemistry II)
Junfideaiuuundeu : 01403113
guMwaans taunamansiall aunaall nsauazua dunavedlosau
willwih s1Aunsuddu wnillaeoifudundfuedes niBuvidiugiu
Thermodynamics, chemical kinetics, chemical equilibria, acids and bases,
ionic equilibria, electrochemistry, transition elements, coordination chemistry,
nuclear chemistry, basic organic chemistry.

01403118 Ufvhmsiaiifiugiu 1(0-3-2)
(Basic Chemistry Laboratory)
Fniideniousnnon : 01403113 wiendauiy
UftRmmaansdmiuiniiiugu
Experimental laboratory for basic chemistry.

01403181 anulasaduwarn1TInNISBALl 1(1-0-2)
(Chemical Safety and Management)

TasssuanuaoadelurfoRng maUsuiudussowazaiundes
nanstayanuvasais nIdwunUssavansialddunsie msdansansiadl aild
Jen msdaivansiniivasnisidavendenandl gunsallfeatudbuaiufialu
nsdlgnidu waliaufiidwmiunsldnuanaaiiduniewaznisldaunsallu
vesfiRnsnguinguastetaduiuanulasnieniundl

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*  aflatiun3d | 3(3-0-6)
(Inoreanic Chemistry 1)
Fiweadounneu : 01403115 wio 01403155
lassainsesnan anuzesmauwasdtydnualnal auunInguALazns
Ussgndldvguijeasiviatsluana mafeussvaregudnans wsudeiunidusauad
wilvaansava weunmusaadoulniuasnsldussloud

 edrliul
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01403221**

01403224*

01403225**

une, 2

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.

WA BuN3d 3(3-0-6)
{Organic Chemistry)
Jniideadeusndou : 01403111 wia 01403115 wia 01403117 w3e 01403155
uimuadduvid msdwundssinnessansUssneudunid Uinsenaiiuay
nalnvasufjiisen ameilewdl andBuasufisenvasansueduninlalnsaniueu ueafda
wlad walsuudinlelasaisusu weanased Sves arsuszneviiuea uoadled Alau
nsnduvss auiusnIndunid wazieliu autivedin milulawmsn nsnesiilu Tshu
waznsnilnddn nsmilastainveaissznauduvsilasdmeannsalnd
Theories in organic chemistry. Classification of organic compounds.
Chemical reactions and mechanisms. Stereochemistry. Properties and reactions
of aliphatic hydrocarbons. Alkyl halides. Aromatic hydrocarbons alcohols. Ethers.
Phenolic compounds. Aldehydes. Ketones. carboxylic acids. derivatives of
carboxylic acids and amines. Properties of lipids. Carbohydrates. Amino acids.
Proteins and nucleic acids. Structural determination of organic compounds by
spectroscopic methods.

wnilBuvidtunans 3(3-0-6)
(Intermediate Organic Chemistry)
JadidoaFuuninou : 01403221

maiSeudisuaraudunsauasiuaveiansdunid aeurawes UATemsuvud
Ufisennside Uiteansidu Ujiseieenfinduuaridndu Uiaseinisdnitesin
Tl Uffsenvesensusznaunalswsiin woanseed Sives weadles Alau nsaAsuend
Anuazeyius asusznaulanisueda was teflu audfuazfisevedlvesauarinle
dwmef Ujfiservesanstiluana

Comparing acidity and basicity of organic compounds. Conformers.
Substitution reactions. Elimination reactions. Addition reactions. Oxidation and
reduction reactions. Rearrangement reactions. Reactions of aromatic
compounds. Alcohols. Ethers. Aldehydes. Ketones, Carboxylic acids and
derivatives. Dicarbonyl compounds and amines. Properties and reactions of
thiols and thioethers. Reactions of biomolecules.

UuFnswadaunsd | 1(0-3-2)
(Organic ChemistryLaboratory )
Jiideedeuniou : 01403112 wie 01403118 wazwieuiy 01403221
UfiRnsdwmivin 01403221 wndlefiuvid dwmivddnanvnadl inilanamnssy
wazdiail
Laboratory work for 01403221 Organic Chemistry for chemistry, industrial
chemistry and biochemistry majors.

* wivulalm
# e iudse
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ume, 2

01403226  U{URMsATBUNIE Il 1(0-3-2)
(Organic ChemistrylLaboratory )
SiidesSuuniden : 01403225 wawioufiu 01403224
UuRnsdmivaen 01403224 aildumnss I
Laboratory work for 014032240rganic Chemistry I,

01403231*  USunadiasizvvnaiail 2(2-0-4)
(Chemical Quantitative Analysis)
Jnfideaduunneu : 01403111 vide 01403115 w3a 01403152 w3 01403155
wannswaznIzuIunslunTilaT el aidmanilussidouidinszy
nqeflutiinadinsed msleseiiseduin msdeseilaensinmse nistamse
nsa-ua Mslmsalagnisiianznou mslmnsalasnsifaansidou nslumses
aond udnnsiuguvesauninsinlaaviuuuganiy
Principles and processes in chemical analysis. Statistics in analytical
methods. Theories in quantitative analysis. Gravimetric analysis. Titrimetric analysis.
Acid-base titrations. Precipitation titrations. Complexation titrations. Redox
titrations. Basic principles of absorption spectrophotometry.

01403232  U{URnsUsnadnTsivnaadl 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
Ffideiounnney : 01403112 w3 01403118 uaw
01403231 wisendouiu wie 01403233 wionsauiu
wailawazuuRnmvaassiinmeivinamand
Technigues and experimental work in chemical quantitative analysis.

01403233  wanNN15v8LALIATIEN 3(3-0-6)

(Principles of Analytical Chemistry)
iidesieusnney : 01403115

wwRaugmlumsiinsginianil msdanisteyaieada aunaniflugunimn
LLﬁS‘lJ%JJ’]ﬂﬁLFIT’]Bﬁ ﬂ’]'ﬁtﬂ‘i?ﬂﬂﬂﬂ‘ﬁﬂ%ﬁﬂ ﬂ’]'ﬂ’VlLW?Wﬂiﬂ-LUa ﬂ’]ﬂﬂLﬂ‘iﬂTﬂ&lﬂ"ﬁ'ﬁ
Vineznau mslvmsalaenisirandedou ndlwiuaznmsinvsainend wanns
flugurssaninsTrlawviuuugandu

Basic concepts in chemical analysis, statisticaltreatment of data, chemical
equilibria in qualitative and quantitative analysis, gravimetricanalysis,acid-base
titrations, precipitation titrations, complexometric titrations, electrochemistry
and redox titrations, basic principles of absorption spectrophotometry.

01403241  AdiaeansdmiuAll 3(3-0-6)

(Mathematics for Chemistry)
Jpfideaiouinniou : 01417112

synsundineans HeiduoynauuwazmsUAsusuuinus nnwesluligf 3 9A
aumsiBaeyiug dduiuniadiamans msUssgndadamansiutigmmaadi
\Renfuguuwamansanvmamansideada sauwamandied tasflwih afianoudy
vguingy wasawninsalny

Mathematical series, functional series and integral transforms, vectors in
three dimensions, differential equations, mathematical operators,mathematical
applications to chemicalproblemsrelated to thermodynamics, statistical

* geiuiuse 22



01403242

01403243

01403291*

01403313

01403314

uma. 2

thermodynamics, chemical kinetics, electrochemistry, quantum chemistry, group
theory and spectroscopy.

wildeHENS | 4(3-3-8)
(Physical Chemistry 1)
Juiidipafeunniou : 01403111 w3e 01403115 uay 01417112
nufaadlanavesia nszuiunsthwigmwamansuaznsUssendny
nsrvIumMIMaAiivarnienw wasujuinmeass
Kinetic-molecular theory of gases, transport processes, thermodynamics
and their applications to chemical and physical processesand experiments.

WwILASWENE 11 4(3-3-8)
(Physical Chemistry II)
oiideaFeunnen : 01403242

saunamansiadl il eilidui warUfiRnimaass

Chemical kinetics, electrochemistry, surface chemistry, and experiments.

ITIUATINLATATTAUANIAL 1(1-0-2)
(Chemical Literature and Information)

Ussinuagniwenaienatsiall msfvusasaumaidents madonuvas
ansauwmeall nsdumansauwanil grudeyaseulad TUsunsudumuwiu s
UssiiunasnsiATsiaIsauma  nsaNBaeanans nMaAeusIey 938555uMN8
emans

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.

wndlatiun3d I 3(3-0-6)
(Inorganic Chemistry II)
Iniidesdeusndeu : 01403211

arrUsznaulaoasiudy lolowed mniAmasingn vquieiduiuss  URR3eN
wardidnnsatinainaiuvasansusznaulneeidwdu arsusznavseiunluuniadn ns
Uszgndldansusznaulaeaifiugy

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

Ufjiiinanlliatiunid 2(0-6-3)
(Inorganic Chemistry Laboratory)
Ifideadouanieu : 01403313 wiawieurty
NITATEUNIANYIANTRN N IEAINLAENINATT LS TUIANBZIANIZYE
asUsznavatiunid
Preparation, studies of physical and chemical properties,
andcharacterization of inorganic compounds.

* gedruiul g
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01403321  nalnmaiaufitenadidunsd 3(3-0-6)

(Organic Reaction Mechanisms)
JniidieaFeusnden : 01403221 wie 01403224

ameslowll Mslleevinoureiiued nauasiva MsAnwLazesulenalnues
UfR3onaiidunid Uftumunuiiwuuiiandleflan URTunsiidn Ufitenms
wiuvuuelsudn U§isemsifudedidningiid Ujitevesarsussnauniiue
fa Ujisewnilemdn Ujisereyyadase Ujnselnland

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  Ujfseuarnisduassvasusenaudunse 3(3-0-6)
(Reactions and Synthesisof Organic Compounds)
Jiideaoumnou : 01403221 wio 01403224
nsad1aiusysEriamusufuAsusy mswdsumileidu UiRtensdngy
Tl Ufiseneendindunasidndu mslinnedlassaiafiomsdunssiarssznou
Suvsdnillasaiedudou
Carbon-carbon bond formation, functional group interconversion,
rearrangement reactions, oxidation and reduction reacticns, structural analysis
for synthesis of complex organic compounds.

01403323  UjuRnisalidunid Il 2(0-6-3)
(Organic Chemistry Laboratory IlI)
JiideaFounnnieu : 01403224 uaz 01403226
Uﬁu"amslﬁumﬂﬁﬂ%qa nsldgunsaiuaziaiasiiolunsufdfen maveaes
sriugama UARsImsdnansiaeduney msseysdnfasiiduaszils
Laboratory work emphasizing on advanced techniques, practical
application of apparatus and equipment, microscale experiments, multistep
synthetic reactions, identificaiton of synthetic products.

01403325  MANYAYBMANUAEITUYIA 3(3-0-6)
(Fundamentals of Natural Products)
IitdioaFeuneu : 01403221 via 01403224
inflvpenAnfusisssund namsaam nisuwen msvinanslivigns amseBune
laseain Fadaaent andauaznislausslogivondniueisssusa
Chemistry of natural products, detection, separation, purification, structure
elucidation, biosynthesis, properties and utilization of natural products.

01403331 memTeilagaiadle | 3(3-0-6)
(Instrumental Analysis I)
Siideaiouinnou : 01403231 wie 01403233
winnsuazmadaveriBuanarsmanil Bvanlnsalndszduluanauay
pzmau dannidiend
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Principles and techniques of chemical separation methods, molecular
and atomic spectroscopic methods, x-ray methods.

01403332  mrlwswilasiaiode I 2(2-0-4)
(Instrumental Analysis II)
Aiideaiouinieu : 01403331
nanmsuwaziwadavasisiwmsimaaiivi Bmaniisd Bidaaniou
Principles and techniques of electroanalytical methods, radiochemical
methods, thermal methods.

01403333 UfTAMslaTilnieiesle 2(0-6-3)
(Laboratory in Instrumental Analysis)
Aiidendeuanron . 01403232up2 01403332 wiewdouru
Uftansmaasdiiaseilaoiasesile
Experimental work in instrumental analysis.

01403342  \pilAdIBURN 2(2-0-4)
(Quantum Chemistry)
iidesduunineu : 01403241 uay 01403243
narmansAIaUGY NaufvaIiuszall Lavmalssenaviandl
Quantum mechanics, theories of chemical bonding, and chemical
applications.

01403343  guuwaraniata 2(2-0-4)
(Statistical Thermodynamics)
Iiidosdeuinneu : 01403241uay 01403243
narmaniBeadd Hedduniswdediuvedluana Aruduiussevinilidunige
wwasman suasileidunisdmeaduiana nsUssgndmaaiivesguvwamaniiaaia
Statistical mechanics, molecular partition functions, relations between
thermodynamic functions and molecular partition functions, chemical
applications of statistical thermodynamics.

01403345  nsTassuvumeAsNRuaesluItAllasimInTsuAll 3(2-3-6)
(Computer Simulation in Chemistry and Chemical Engineering)
Fiieaduunnneu : 01403343u3e 01403245

nguiiussiall sulouTBieniida wileuiAauasusueuiisAa wannisuay
mivssgndvemgudlastaiidianaseu walianisdiasawuuieneuiiineslunis
uAtamaaiiuazianssuiail satalAseuiifvun

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.
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01403381

01403399*

01403413

01403414

01403415%

una. 2

awnlnsalnUassansusenaudunid 3(3-0-6)
(Spectroscopy of Organic Compounds)
Jiideadeuaniou : 01403224

maundadlundniih yadudavesanaiiliana dansihilednawningalnd
funsusaaninsalny dauedesuunudnslgiuudaninsalnd waanlvsums
mMImlaTsaiuaznTiATIea U nauduviidlne seilouisveanlnsalnt
Wannmsmeaninsalnluazuuaaningus

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.

MIENIUY 1
(Practicum)

nsENUEaNIELALl

Practicum in chemistry.
miyUszgndaninsalnUivianeiiunid 3(3-0-6)
(Spectroscopic Applications to Inorganic Materials)
JiidiosFeuanneu : 01403313

MTinTziesrUssnaumand Trssadne wavituln wazsmamdnuamanyos
faqetiuvdd TnamedrannsalnlFunisdusasnsganduvedduana duedes
wnwdnisTauuud lnassumsuundnislouund msdeauidiond wnesd
Waeaisalud Usgmsallvledidnnin qanssaumanididnaseuluudensiauazdes
FU JANTIAUAIANSUTIDENDN

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 transmissicn electron microscopy, atomic force microscopy.

inilafiuniduszend 3(3-0-6)
(Applied Inorganic Chemistry)
JniideaSeumnnou : 01403111%38 01403115
msUsvgndltianetiunidlugaamnssy us dusujiser wniln wedwed
vpsansiaseiiudu Jaquily guwasluana
Applications of inorganic materials in industry, minerals, catalysts, ceramics,
coordination polymers, nanomaterials, supermolecules.

\nilvessaminanidinnisuazgaavn Ty 3(3-0-6)
(Main Group Elements Chemistry in Academia and Industry)
JuifineaSeunneu : 01403115

MIwUTean laseaine wasufisewesansussnavvassalalasiau lavsle
loset sanlusiianuiesiavy 1 a1sasasvassiemy) 1 luwenldiowal asdadou
9835701y 1 miﬁﬁawamnﬁﬁuu wazasiiedauvednguy 2 arsuseneuvelsuy
wavlelasuaisudugs asUsznaululasd senled uazigladvassnuy 13 Syyzuves

* syedrnalval
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01403422

01403424

uAg. 2

ansuau arsusznavaanlesvanaadisnils fun uavayia dundlossurassiavy 14
nilansasansvessavy 14 HWedlvs Wealu arsuszneusladvaweaneda sanly
wouleosuvesweanaia arsuszneunsuauanaan Waavhdu arsusznoulalasa
Tulnse eanles wazialas vosdaes lansdalns Indunalossunazinduaulosau
vesdames ansuszneulndelaiunazduwmeienlaiau arsusznaveenlesvotela
QU wrilvewiaiingzna

Classification, structure and reactivity of hydrogen compounds. Metal
hydrides. Metal-rich oxides of group 1 elements. Solutions of group 1 elements in
liquid ammonia. Coordination compounds of group 1 elements, Magnesium
complex and coordination compounds of group 2 elements, Higher boranes and
borohydrides. Nitride. oxide and halide compounds of group 13 elements.
Allotropic forms of carbon. Oxide compounds of germanium. tin and lead. Zintl
ions of group 14 elements. Aqueous chemistry of group 14 elements. Phosphide.
Phosphine. Halide compounds of phosphorus. Oxoanions of phosphorus.
Condensed phosphates. Phosphazenes. Hydride. Nitride. oxide and halide
compounds of sulfur. Metal sulfides. Polycations and polyanions of sulfur.
Polyhalogen and interhalogen compounds. Oxide compeunds of halogen.
chemistry of noble gases. Applications of main group elements in industry
systems.

nquimaaiduviddesiy 3(3-0-6)

(Introduction to Theoretical Organic Chemistry)

Jniideaduumnieu : 01403224
Wussiniuaslassailuanaresmsusenaudunid nqujeoitvialsluana

nuiussand sudeuBmassinadeeilnalduana sewduasdmiunis

Anamaelidunid minsanansistuniiideda mstvusnalnvesufizead

a al a a ' a W o a1t ow
Buviid Bvswavadlalyly wyunud dvihasate ninuasiua Allsdednsiies

Uffigen

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 intermediates, determination of organic reaction mechanisms, influence

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

WwillAsiadinen 3(3-0-6)
(Biological Chemistry)
JunfidiesSoundau : 01403224

wudavaansrelsranduuainazdiiver Tassaiie wihi uasafivesdn
Tuana eulsiiesuiitevaneulel iivenauleiuarlaeule! maduduouled
wazunuwlueivnaen siddeiideysrandviadfuiineluilgdu

Chemistry and biology interface concepts, structure, function and
chemistry of biomaolecules, enzymes and enzymatic reactions, enzymes and
coenzyme chemistry, enzyme inhibition and its role in medicinal chemistry,
current research in chemistry and biology interface.
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01403425

01403426

01403431

01403432

01403441

01403443

uFa, 2

wnilduniduszgnd 3(3-0-6)
(Applied Organic Chemistry)
a Aw '
AdassuuNnnow : 01403224
& o aaa =l e =l 6 - at « =l = f‘;

asilsznaumaiinasuiteniidunidveniniudiniidunidnussyndltlu
Finlszdniu

Chemical composition and organic reactions of organic products applied in
daily life.

asUsznauawelsiendn 3(3-0-6)
(Heterocyclic Compounds)
IyidesFeundau . 01403224
nsdauaTsiuasUiisenvesmussnouiawmelslandnuiingey
Synthesis and reactions of heterocyclic compounds.
NFAATISANARN AT IN Ale] - 2(1-3-4)
(Commercial Product Analysis)
JiideaFoumteu : 01403333
ATIRMINBYRINTIATIBINAA AN T gasndndel nszuung
wignieg1 Myianumenmwuasmandl wardfiBinismeaes
Purposes of commercial product analysis, product formulation, sample
treatment, physical and chemical measurements, and experimental work.

winnsUsziuanamluefifinislnsied 1(1-0-2)
(Principles of Quality Assurance in Analytical Laboratory)
Jyiidesduunnnou : 01403231 wia 01403233

aruasswinluaua walaveadd nmstuduauldlavesioya walianis
AANAMATH UUINTWNIENTUINTTIULBIBIANTIENT U TEINA

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

Yanuly 3(3-0-6)
(Nanomaterials)
JiidoaFoumndeu: 0140311130 01403115
uuRaugy autiniamenmuasmaadl weymsUssgndldanunlu
Basic concepts, physical and chemical properties and applications of

nanomaterials.

lansaiuazanmliljitevasdlolad 3(3-0-6)
(Structure and Reactivity of Zeolites)
Jniideadeunnou : 01403242 wie 01403244 wio 01403245

lassaiedn laswaindlolad mifnwdleladuazdlolndiaeitidsluana
migatuuudlelas nsseUizededlelad msussendldlugnamnssududn
uanwdsulessu mzunseluiana uazduseUfizen

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.
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01403481*

01403496

01403497

01403498

01403499

upa. 2

waRalumsdudusznaunsdmiuined 2(2-0-4)
(Concepts in Entrepreneurship for Chemists)

WnwemsAnegraduszuu uaznsAndaiisassadmiuuinnssuvnaad ns
Wannanuduisznaums wnnfiugiueunussia maudtlymedieadiaassd
Fusssufusznaumsngmuneifieaiuied videduq MAedas

Systematic and creative thinking for chemistry innovation.
Entrepreneurship development. Basic concepts of business plan. Creative ‘
problem solving. Ethic of entrepreneurship. Chemical regulations. Related topics.

Fasawemaed] 3(3-0-6)
(Selected Topics in Chemistry)
Sosamemuailussiutiyyed Miedeatdoul luwiasniansding
Selected topics in chemistry at the bachelor’s degree level. Topics are
subject to change each semester.

dunun 1
(Seminar)

mmiiavauazeiuTedeiiaulanmaeilusedusiygnd

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

Unyyiluey 1
(Special Problems)

nsfnsAua I maaiilussdudigens wasdeudsadewdusnenu

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

TAssnuidemandl 2(0-6-3)
(Research Project in Chemistry)

lasauujuanmsuarddeluaeinineg vaadl

Practice and research project in various fields of chemistry.

* g3 Unluwd
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01402301

01402312

01417111

01417112

01420113

01420114

upg. 2

3.1.52 ARSUWTIEIVILBNNENGNT
Fatlegreday 3(3-0-6)
(Abrideed Biochemistry)

IniidesSeusndey: 01403111 wia 01403115

mmiashqe‘fal,'utﬂuﬁ'awa’a‘uwmmmﬁmasmﬁasmaﬂ'vlLWB'E Tassadne wihil was
wunueddurasnilulawnse Wiku nsniheddnuazdia ouled Taeuled uasdindeau
Tuszuudinm

Abrideed knowledge in topics: role of water and buffer solution; structure,
function and metabolism of carbohydrates, proteins, nucleic acids and lipids;
enzymes, coenzymes and bioenergetics in biological systems.

UftRn1stuadl | 1(0-3-2)

(Laboratory in Biochemistry 1)

JeiifesSeusnteu : 01402301, 01402311 vieiTeunauiu
UfiRmaisesienuaztiives anlnsvlawe’ mssiasdasiadrevedaluana

audPnmenmuaviedl wavnmsiwasiialuana Anssueulnl wallalasininnsi
Laboratory on pH and buffer, spectrophotometry, biomolecular modeling,

physical and chemical properties; and analysis of biomolecules, enzyme activity,

chromatography techniques.

uAanaa | 3(3-0-6)
(Caleulus 1)

adauazanusaiies syiusvesilsidunaznisussynd Adaeyiuduaznsuszegnd
Uiwusuaznsussand

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

uAaRaa |l 3(3-0-6)
(Calculus 1)
Fyiidoudousneu : 01417111

sadinauiifoyiuston Uiiusvaetu aunsdeeyiusyagu

Space geometry, partial derivatives, multiple integrals, elementary
differential equations.

UftRn1sand | 1(0-3-2)
(Laboratory inPhysics 1)
iideaiouinney : 01420111 wiewdoudu wie 01420117 wiandeufu
UfRmsdmsuien Wandvalu | vieRandugy |
Laboratory for General Physics | or Basic Physics I.

R sHand |l 1(0-3-2)
(Laboratory inPhysics 1)
FiidesSuunmou : 01420113
uay 01420112 wisewiauiu wia 01420118 wiawiauiu
YiiRmsdwivin Wandiald 1 vieREnddugu 1
Laboratory for General Physics Il or Basic Physics |I.
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01420117

01420118

01422111

01424111

01424112

01446331

uAa. 2

Nandiugiu | 2(2-0-4)
(Basic Physics )
namans namansuadlua gummarans nisiadeuiivuusisustn
Mechanics, fluid mechanics, thermodynamics, harmonic metion.

Aanditugm | 2(2-0-)
(Basic Physics 1)
Aiigeaiuuinney : 01420117

it wimdn Aduwimdntwih vaumans fandgalwidesiu

Electricity, magnetism, electromagnetic waves, optics, introduction to
rmodern physics.

nanain 3(3-0-6)
(Principles of Statistics)

wwmmARRIANaR findumied findnansdianisnssane fuusdu
wavmauaniasauhasduvesiulsdumsuanuamdnu msuanuasiies msuanuas
Unf NMIuanuaiieg e adid suuudmivlsznnsdiviuaraesszying milase
Foyamnud melnnzimuUTUsuLuUMAdE mylnginsasnssdaduuuudneg

Concept of statistics, measures of relative standing, measures of center,
measures of dispersion, random variables and their probability 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.

wanTainen 3(3-0-6)
(Principles of Biology)
Fluanavesdedidin lwaduasiuuwueddy Wugmansuazitanins ey
varnvaevoswiaddiFislassaiauasuihivesdniuasiiy duriveuazwginssy
Biomolecules of organisms, cell and metabolism, genetics and evolution,
species diversity, structure and function of animals and plants, ecology and

behavior.

YImemau uRnIg 1(0-3-2)
(Laboratory in Biology)
niideadouandeu : 01424111 vielFounioudy
Uitamsnisldndesganssmileaduazdiulsznovtessadierueaduasnis
\douilvesans wululuasmdsnuludadldin odefwuasdniiptnsvensaduaznisuvs
wadmsiuiuguasmaiaiyesdadidinmmumainuasvesdlitinuas dnnine
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.

nszuuMInanansUsznaulalasaiveu 3(3-0-6)
(Hydrocarbon Processing)
JeiifaSuunneu : 01403224

psdUsznourellnsidonuazmsiuunUssiay  ATEUIUNSLENLAESTTUYA

O ¥ ow a - w & -
nszvunsnduihtiu msuanduasnsufuiednsaufiten nsudadamds
AuATEn
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01446343

01446381

01446382

upe. 2

Composition and classification of petroleum, natural ¢as separation process,
refinery process, catalytic cracking and reforming, production of synthetic fuels.

wilwodwesidesiu 3(3-0-6)
(Introduction to Polymer Chemistry)
Iniideadouindeu : 01403221 wia 01403224 uax 01403243 wie 01403244
wARfugIunEmaniwoawes UiRsensAanedwesuaznaln maia
wedlesian saunadani nsdmiumsifewediwesnismuaudminluanaves
nsmadanedimesuuty anfivemediweiihauls
Basic concepts of polymer science, polymerization reactions and
mechanisms, copolymerizations, kinetics, polymerization conditions, control
molecular weight of step polymerization, properties of interesting polymers.

N1SMIBNANNTENAMIUNITVIU 1(1-0-2)
(Preparing for Work)

NANNIT WIAALAZNTEUIUNITVDINTITN U TELﬁHUﬁ@ﬂQﬁUﬁLHH’J‘H@Q AU
Uasadouasmsdamsmanil anudiuguussimedalunisaiasiuen®n A
Hugnlunmsufhu nsdoansuarayvediniug nsiwuyAsnaIm sruunis
uimsaunwluaadszneunts ssuuleeals wnasieil wiadanisdiaus n1s
HUTIEUATEETIUN I AERT

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, ISO, chemical literature, presentation technigues, report writing,
scientific ethics.

wildsunday 3(3-0-6)
(Environmental Chemistry)
Jiideaiounreu : 01403221 vie 01403224
ﬂmmw-uma'qmeé’amt,azﬁﬁaﬁuﬁm'ﬁm AN NN 1 uaviy a1
uaRuiazmIAsuLanaaivesdauandeniiinaunnfionssumanunsnssy
AANNTIN Wazdanu
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.
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ura. 2

3.1.53 A185UILI8IVIVING
01403111 aflvialy 3(3-0-6)

(General Chemistry)

prmpuLaslAswEitozney sruUiiseain Wussell Ujnsuuell uiia
vaanar vowds ansavaty quvnarans tauwarandiell augaiedl Sianing
laduwazmswandadulasou nsauazva augavestlossy

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.

01403112*  UjtRmaiaiivialy 1(0-3-2)
(Laboratory in General Chemistry)
Fiidesdeuinniou : 01403111 wiewdeuiu wie 01403119 iendouiu
W38 01403155 waawiaufu

UftRnsdmivinn 01403111 wailvihlu v3a 01403119 niivialdmiy
Inemaninmsuwnd w3 01403155 ailudmiuieiignamnssy

Laboratory work for 01403111 General Chemistry or 01403119 General
Chemistry for Medical Sciences or 01403155 General Chemistry for Industrial
Chemistry.

01403114 URTRmmdnyauniiialy 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry)
Fyiidesdeuinniou : 01403117 wiewiouru
UftRmsdmiuin 01403117 vdnyawaiivialy
Laboratory work for 01403117 Fundamentals of General Chemistry.

01403116  UfjiRnsalidwmivinermani@inw 1(0-3-2)
(Chemical Laboratory for Biological Sciences)
Fufidesdoundeu . 01403119 wiendauiu wie
01403111 wianToudu ¥3a 01403152 wianiauiu
UjiRnrmeassaiidwmivingmanidinm
Chemical Laboratory for biological sciences.

01403117 wényaudivialy 3(3-0-6)
(Fundamentalsof General Chemistry)
lassaivaznen mssisasdnuazaulanunsaiizeann wussiall Usuim

duius uwid vsaven vowds @rsazaty vauwarmansial aunalell ninuaziUA
aunavatlesoy owanTiwuwiinlave elane wasialave Tansunsuddu

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.

» medriuls
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01403119

01403121

01403122

01403123

uea. 2

willudmiuinenmansnisunnd 3(3-0-6)
(General Chemistry for Medical Sciences)
Tnsaaieeznan Wussiell Yiunwansduius wia vesdeensavary auvwa
Aans vaunadianilallangandl femnsauasiva aunavedlessuuasiaiini
Atomic structure, chemical bonding, stoichiometry, gases, solids, solutions,
thermodynamics, chemical kinetics, chemical equilibrium, definition of acids and

bases, ion equilibrium and electrochemistry.

wildmudmunnamans 4(4-0-8)
(Chemistry for Veterinary Medicine)

Tassainesnon Wussiadl Usinnuduus wia ansavate gauvwasand
Jaunarmaniiail auqawni aunavadlossu nguinuaidunid indvesauadunin
lelasmiveu weadalan uelsuudnlalasasuou ueanased Bwed dwanled n
a9 ledwas woahilen Alau nIndunit sywudnsnduvid teilu aweilawnil mam
TassainwasasusznoudunidlasBvneannlnsalnl Uiisewaiivaznalnues
Ufjisen

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.

Ufjuinisiadidmivdnaunmemans 1(0-3-2)
(Laboratory in Chemistry for Veterinary Medicine)
FiideaFounitou : 01403121 vifewieuty

UfTRNsdmsuiY 01403121 indidmiudniunneaans

Laboratory work for 01403121 Chemistry for Veterinary Medicine.

wilduvidddmivinemaninauwng 3(3-0-6)
(Organic Chemistry for Medical Sciences)
iidesdeunnen : 01403119

nquiiviuafidunid msduunUssinveasansdunid Ujsenaiiuaznalnves
U§A3e awmedlawnil inflvasansusdurdnlalasmisuou ueafalglad walsuudn
lelasmiveu mamlasaesasdunidlagiinianinsalnt audfuasujiten
Yaauoanagad Swes arsusznauiiuea ueadled Alau nInduvid ayiusnindunid
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, aldehydes, ketones, carboxylic acids, derivatives of
carboxylic acidsand amines.
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01403124

01403151

01403152

01403155%

uma. 2

wilBuvd oy 2(2-0-4)
(Elementary Organic Chemistry)
Funiideadeunndau : 01403152

nsgudle audiniimeuarlassaiimuadvosmsduvidddmivenns waz
nsnuas aweslewnd Uiiseuaivasarsdunid uasmatlameaalnsalnitldm
Tnssadeansdunid

Nomenclature, physical properties and chemical structures of organic
compounds for food and agriculture, stereochemistry, chemical reactions of organic
compound and structural determination of organic compounds by spectroscopic

technic.

wiliasdu | 2(2-0-4)
(Elementary Chemistry )

wnAsfugransiadilinnseulussnenuasauiivessgmunests Wusy
Tulmana wseszwinlana aniusvesEasuasHansenuvaiusuaiiifinoaifves
Tuwana Uiduiusszuiluana gadenuds gaidien msnanedile Anuaminves
anstumsazanenin prmdmusideiinm

Basic concepts of electron configuration and periodic properties, bonding
in molecules, intermolecular force, states of matter and the effects of their
bonding on the properties of molecules, intermolecular interactions, freezing
points, boiling points, evaporation. Water solubility, stoichiometric relationship.

o I 2(2-0-4)
(Elementary Chemistry II)
Jiidouumnou : 01403151

aulfvsansavare gumiadl Sonmaiaufitenaiuazdefeiiinanseny
augasaiilusruudanin woRinssuvansa-wua wdilwih nsdssgnamaaiily
AAMNITUNYAT

Properties of solution, thermochemistry, chemical reaction rates and
affected factors, chemical equilibrium in biological systems, acid-based behavior,
electrochemistry, application of chemistry in agro-industry.

wilvhludmiuiatigaamnssy 4(4-0-8)
(General Chemistry for Industrial Chemistry)

LLuqﬁmﬁugwumaamqwﬁamau nmsindedidnasouluszaon  mM5EIRUAY
andfvessglumsnesn Wussiall wiasewindluana UffTenaiinasyunes
duWus antuzvesaans wia veavial vesuds autRvesansazany guvnaransial
Jaunaransiail augainil uavaugaleseu woRinTsuvenia-ua wndilwih

Basic concepts of atomic theory. Electron configuration in atom. Periodic table
and properties of elements in pericdic table. Chemical bonds. Intermolecular forces.
Chemical reactions and stoichiometry. States of matter. Gases. Liquid. Solid. Properties
of solution. Thermodynamics. Chemical kinetics. Chemical equilibria and ionic
equilibria. Acid-based behavior. Electrochemistry.

*5g3wln vy
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01403222

01403234

01403235

01403244**

01403245

una. 2

UfURMaAilEuv3d 1(0-3-2)
(Laboratory in Organic Chemistry)
Jeiidoaiuusdeu : 01403221vTendaniu uie 01403123u3aniouiu
UfuRnasdinivign 01403221 \afidund wia 01403123 iafiduniddniy
InAransnsuwng
Laboratory work for 01403221 Organic Chemistry or 01403123 Organic
Chemistry for Medical Sciences.

\AiTiATRfugIy 3(3-0-6)
(Basic Analytical Chemistry)
Fufidesduuindeu : 01403111

unumeanAiiiATIei asazaeuazuieauduty wwndsvsauaaiaily
SPUUIAT sydudumsunndiredidninsladoeu mamansimsuandafiu
losau wuuusuransuenLarnsssyrinvennlossulazuoulessusiuvid ms
nseilasimin msdemsilasnslnmse nsinmsansa-ua mslnsalagnis
Aanznou Milnmsalasmafaaadedou nslnmsainend awnlnsalnUuuu
@,mnﬁuﬁaaﬁu

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.

UfRnaniiiinsziiugiu 2(0-6-3)

(Laboratory in Basic Analytical Chemistry)

Jriideaduuanieu : 01403112 uax 0140323au3ewiauiy
UjiRnisvaassaunwiiassiiegamanazUBinadiesginaad
Experimental work in semi-micro qualitative analysis and chemical

guantitative analysis.

willdsHandvanya 4(3-3-8)
(Fundamental Physical Chemistry)
Juiideaiounndeau : 01403111 i 01403115 vide 01403155 uay 01417112 wia
01417267

nangaumwarmanimiuadl launamansuaznalnuasljisenall willui was
U uRn1imaaes

Principles of chemical thermodynamics. Kinetics and mechanisms of
chemical reactions. Electrochemistry and experiments.

Wil HAnddmiuiransiadl 2(2-0-4)

(Physical Chemistry for Chemical Engineers)

JuideaFounieu : 01403117 uag 01417168
nquijvodasaindidnvsednduaziiusziall msuszgndluidanssuadl
Theories of electronic structureand chemical bonding, applications to

chemical engineering.

* sgiuiule

36



wuulduavatlasiedun v

& B N, 1-1
EAUUTUAT

MmAdv el AuzInanaand

Jaumizein (Buusseng-va Ui ifns-eu Anwigauias)

1. i 01403155 4(4-0-8)
Hadmnwlng wilviludwmiuailanamnssu
Fodrmmdangu General Chemistry for Industrial Chernistry

2. swinivadaaglumnaiuseiuyminis
() AN UNANANTY o
QD TV 2L 63 i B VO Ty T OO o . 1 OO
() Anawsdvy
() Jvwawiden
() wnadvidenias
(V') JvEnsdmiu wingnsivermanstiugie aunivieignamnssy

3. Furitdeaiuunday Laifl

4. Fuitdeauunioudy Laifl

5. fuidavitsein Tl 19 deu narau Wl 2564
6. nquszadlun1nUaseivn

6.1 aAnudAgyUDITIEIN

Welumsisuanunienlifuianioudrgmageamnssy wingnsinimanstiuin awuad 1Halonaly
whenunaeiguazenaulfiiduinlumsianauaminga usnanindnnudadumidunalnddyiiesdeaiuai
UszaunsafadelifuddmitasldillomamstmnudildtuanmisGouliflunmhousswindinnueyfidoudniahay
sy fufiaveulumihidldfuseumneananuiinay

6.2 cadwsiAnTuAUTEn

6.2.1 fanannsadenleuasUszgndrmnuimaniilunshouildsuneumne

6.2.20@nausoldieToslasnee IdegugniesuazUasnde
7. Aesunes1eiv (Course Description)

wnAeiugiuvemguiiosaen msdadeedidnasaulussaen mysauasautRvessglumeg Wussall ki
swinluana Uiiseneiiuazyunaasdiuius anuzvesaas uid vouvar vaauds audfvotansazate quvnwarmansiadl
faunamaniiail aunawnil warauqaloasu woinssuveinsa-wa willvih

Basic concepts of atomic theory. Electron configuration in atom. Periodic table and properties of elements in
periodic table. Chemical bonds. Intermolecular forces. Chemical reactions and stoichiometry. States of matter. Gases.
Liquid. Solid. Properties of solution. Thermodynamics. Chemical kinetics. Chemical equilibria and ionic equilibria. Acid-
based behavior. Electrochemistry.
8. a1sdfaausvazdeadanglu 3 4a 3.2
9. wnuiinaninsnszatsamiuinvauninsgiunaniaieuldaeiun (Curriculum Mapping)

easdeatuTngluviag 4 4o 3
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1. W& 01403224 3(3-0-6)
Fodunenlne wwiiduniddunans
Fodvrmusangu Intermediate Organic Chemistry

2. neAnivelaeglunianiussiutiyyiniaad
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7. A1a5u1es8iYn (Course Description)
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Comparing acidity and basicity of organic compounds. Conformers. Substitution reactions. Elimination
reactions. Addition reactions. Oxidation and reduction reactions. Rearrangement reactions. Reactions of aromatic
compounds. Alcohols. Ethers. Aldehydes. Ketones. Carboxylic acids and derivatives. Dicarbonyl compounds and
amines. Properties and reactions of thiols and thioethers. Reactions of biomolecules
8. 1vsdfaeunuazdunfiusnglu 3 4o 3.2
9, Lmuﬁuﬂmmsns:mamqu%’uﬁﬂ'uaumms‘ﬁ_qunamsﬁauﬁéﬂaﬁm (Curriculum Mapping)
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1. SHAIN 01403399 1
Fodurnwlng AnsElnau
Fodunrendangue Practicum
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7. @195UwIwIYn (Course Description)
MMSHNUANIZAL
Practicum in chemistry.
8. e1vstfaeusvandundalinglu 3 4o 3.2
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1. i 01403415 3(3-0-6)
Fadmnrwlue wilvassmuynaniyinnisuasgeamnisy
P19 Main Group Elements Chemistry in Academia and Industry
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7. A1a5ulnseiun (Course Description)

nsuualsziam laseada warlfsenvesansusenevvessnlelasiau lavelalase panlasionudesany 1
A13a¥aNLURIE1ANY 1’LuLLauImﬁgmm asBedouressiamy 1 ssidadouvauuniidun uasansdedouvossinvy 2
asusznavuaisunaslolaTuasutuas  asusenevlulesd eenles  uasiglasivessiemy 13 dysuUussmiveu
ansusznevsanledvanaadiudls fun wazazda Juvdlessuvassiany 14 wilarsavanevessinuy 14 Wedlwd wea
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Classification, structure and reactivity of hydrogen compounds. Metal hydrides. Metal-rich oxides of
group 1 elements. Solutions of group 1 elements in liquid ammonia. Coordination compounds of group 1
elements, Magnesium complex and coordination compounds of group 2 elements, Higher boranes and
borohydrides. Nitride. oxide and halide compounds of group 13 elements. Allotropic forms of carbon. Oxide
compounds of germanium. tin and lead. Zintl ions of group 14 elements. Aqueous chemistry of group 14



elements. Phosphide. Phosphine. Halide compounds of phosphorus. Oxeanicns of phosphorus. Condensed
phosphates. Phosphazenes. Hydride. Nitride. oxide and halide compounds of sulfur. Metal sulfides. Polycations
and polyanions of sulfur. Polyhalogen and interhalogen compounds. Oxide compounds of halogen. chemistry
of noble gases. Applications of main group elements in industry systems.

8. amndfaeuneazduadnlnnglu 3 4 3.2

a o a a . .
9. wHUTKEAININTTBANUTURRYEUINATIIUNANTEER3ET18991 (Curriculum Mapping)
swazdeadaUsngluming 4 4s 3
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1. sddn 01403481 2(2-0-4)
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FoIUIN1HIDING Concepts in Entrepreneurship for Chemists
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7. A1e5u18s183v1 (Course Description)
vinwgnsaneg1anliusruy wazmsAndainassddmiuuianssunaad nsiennanuduglszneunis
uwARugIuTLsugsie MIuftgmedadassd Stussudussneunisngnefentuiedl wdeduq Adedes
Systematic and creative thinking for chemistry innovation. Entrepreneurship development. Basic
concepts of business plan. Creative problem solving. Ethic of entrepreneurship. Chemical regulations. Related
topics.
8. asdfauneazduadauinglu 3 48 3.2
9, smuﬁuamﬂ'1'inizmam'1u%’uﬁm!a‘ummgwmamsﬁauﬁéiwﬁm (Curriculum Mapping)
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v wrdange Laboratory in General Chemistry
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01403112 UftiRnsiadivialy 1(0-3-2)
Laboratory in General Chemistry
Jufideniounnneu 01403111 visawdoudy
%39 01403119 wiianiouriu
Fuidesdouniauty {aidl
A95U18 318791 (Course Description)
UfiRnsdmivien 01403111 pdl
Wl vie 01403119 wiliiludmiu
IemaninIsuwng

Laboratory work for 01403111
General Chemistry or 01403119 General

Chemistry for Medical Sciences.

01403112 YjiAnsiadivialy 1(0-3-2)
Laboratory in General Chemistry
Jiidesdouninouy 01403111 wianeuru
w30 01403119 Wianiauiy
w38 01403155 wiawiauiu
nideaTeundeuty aifl
ANo5u18T18791 (Course Description)
UjuRnsdwivian 01403111 ail
Wl ude 01403119 wilvialudmiu
IAERINIIWANEG w3a 01403155 LAl
hludwmiupiignamnysy
Laboratory work for 01403111
General Chemistry or 01403119 General
Chemistry for Medical Sciences or
01403155 General Chemistry for Industrial
Chemistry.
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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,
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electromative force diagrams and their uses.
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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.
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Theories in organic chemistry.
Classification of organic compounds.
Chemical reactions and mechanisms.
Stereochemistry. Properties and reactions
of aliphatic hydrocarbons. Alkyl halides.
Aromatic hydrocarbons alcohols. Ethers.
Phenolic compounds. Aldehydes. Ketones.
carboxylic acids. derivatives of carboxylic
acids and amines. Properties of lipids.
Carbohydrates. Amino acids. Proteins and
nucleic acids. Structural determination of
organic compounds by spectroscopic
metheds.
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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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Principles of chemical
thermodynamics, kinetics and mechanisms
of chemical reactions, electrochemistry,

and experiments.
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Catecory and resource of chemical
literature. Determination of required
information. Selection of chemical
information sources. Chemical
information searches. Online databases.
Web search engines. Evaluation and
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