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3.1.5 A1BBUNETIEIV ~

3.1.5.1 AesureseIvlundngns

01403113  iadlifugu | 3(3-0-6)
(Basic Chemistry 1)
prmauuarlaseadne ssuuiiseonn saqusniisuniin Wuseiadl
Yunauduius wia seuvan vawds asazatsuaznoassen
Atoms and their structures, periodic system, representative
elements, chemical bonds, stoichiometry, gases, liquids, solids,
solutions and colloids.

01403115  LAfiugu I 3(3-0-6)

(Basic Chemistry II)
Jfigosdeusnneu : 01403113

guvwarmans taunarmaniiad aunanidl nsauaziud anfaves
lopou indlliih siaunsuddu willaeesfutu nfitaiedes wBuvsd
‘ﬁuﬁﬂu

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

coordination chemistry, nuclear chemistry, basic organic chemistry.

01403118  UftRmsiaftitugiu 10-3-2)
(Basic Chemistry Laboratory)
Arideaousney : 01403113 viiewieufiy
Uﬁﬁmimaaaﬁm%’umﬁﬁuﬁm

Experimental laboratory for basic chemistry.

01403181  AuUaBANBLAYNITIANIITLAL] 1(1-0-2)

(Chemical Safety and Management)

Jauusssumuvaondslunesjuins msdssiliudunsisuazainu
Ao wnastayamulasnty msduunyssianaisialidunsie ns
Janrsansiadl wildden nisdafivarsieiiuaznisidnvendeniauad
gunsailosiuivuariBufilunsdgnidu  wealiaufiRdmiunslda
asafidunmowazmsldgunsailuiesfiiinns nguinsuasdedsdusm
ANuUanNEN1LALl
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01403211

01403223

1Aa. 2

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.

\nilefiunid | 3(3-0-6)
(Inorganic Chemistry 1)
Sifeadeunnou : 01403115

Tassai1eesnen anuzosnonwasdydnyaingy - aulns NNYA LAy
nsUszendld nquijeesivaidaluiana nisiiniusynatsgudnans
Yoeufotiunid usuall wflveansa-ua wwunmusuadeulniiuagmsly
Usslowu

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.

\AilBunSe | 3(3-0-6)
(Organic Chemistry 1)
Jeiideadeusnnew : 01403111 e 01403115

nouinaeddundd  mssuunUssavuesansdunid  Uisenadl
waznalnfiugiuvesansuseney  aweslewadl L aflvesansueduwidn
lelnsmiueu ueadaiglad meugnaladu a1susznounelsundn Wuea
wazuosalglan

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 compounds, phenols and aryl halides.
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01403224

01403225

01403226

01403232

Ao, 2

LAIBUNIY | 3(3-0-6)
(Organic Chemistry II)
Jiidioadounnnou : 01403223 uay 01403225

aulRuazuffsoaflvesanssznoudunid ueanseed Bmed uoad
1o Alau nsaasuen@anuazeyiud arsuszneulamiueiia eilu Ineea
wavlnledives uUffSeneendindunaridndu  UffTeimsdnteadilnl
wilvesansTaluana milulewnan Wsdu §fia nsailp@dn n13mIUANNTT
WANIDBNNNWUGNTTHN

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.

UuRnsiaiiBunse | 1(0-3-2)
(Organic Chemistry Laboratory 1)
SJe1fidealssunInou : 01403112 w3 01403118 wayniouny
01403223
UuRnsdmIuin 01403223 afiduvsd |
Laboratory work for 01403223 Organic Chemistry |.

UjuRn1siatiaunid I 1(0-3-2)
(Organic Chemistry Laboratory I)
Fefidaadouinneu : 01403225 warwiauiu 01403224

UfjtRnsdmiuinn 01403224 \adiBumsd I
Laboratory work for 01403224 Organic Chemistry Il.

U{URnsUSINanTgvinaall 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
Sefidoadeusniou : 01403112 vise 01403118 uag 01403231
viansouru wie 01403233 wsanieunu
wallauazUfiRnsmaaesdinseiuinmumaadl
Techniques and experimental work in chemical quantitative
analysis.
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01403233

01403241

01403242

Ao, 2

NANNITVDUANIATIEN 3(3-0-6)
(Principles of Analytical Chemistry)
Jfidaadouninou : 01403115
wnAsug i nsimaai nsdanifoyailedid aunaiad
lupnnuazUsinainsei myleseflasimdn mslnniensa-iua
nmslnmsalagnisiinnznou mslnmsalaonisiinaisi@dou il
wazmslnmsainond wdnmstuguvesaninstilawvEuuugandu
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.

ARnAEnsdmsuLAdl 3(3-0-6)
(Mathematics for Chemistry)
Jiideadousnnew : 01417112
oynsupdinmani Maiduaynsuuaznisiudsuguuitug nameslu
USnll 38R aumsiBeeyius dadudunisadamans nsuszgndld
adlnenanitudyrimaeiifiienfuguunamand guunamansidaia
saunarmaniiail il wilmoudn nauingu wazawninsalnd
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.

A BaNENd | 4(3-3-8)

(Physical Chemistry 1)

Jficfefeunnniou : 01403111 wio 01403115 uaw 01417112
nuisadluanavediad nsruiunisdng guUwamARTLATAIS

Uszgndtunszuiunsmaaiiiaznenm  wasujunnismaaes
Kinetic-molecular theory of gases, transport processes,

thermodynamics and their applications to chemical and physical

processes and experiments.
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01403243

01403291

01403313

01403314

ume. 2

LAILTIWENS Il 4(3-3-8)
(Physical Chemistry II)
Ffieaieuninou : 01403242

saunarmandiedl il i wazU{URNIIMAaDY

Chemical kinetics, electrochemistry, surface chemistry, and
experiments.

LonaIsLAdl 1(1-0-2)
(Chemical Literature)

Uszinvuasndngansienasiall nmsivuaaisaumnanidents ms
donunasarsaumaal arsAumansaumaail gaudeyaseulay
Tsunsudumuuiu nsUsefiunasnsiiasisnansaund n1581989
NS NSITBUSIBNY 38ETTUMINYIFNENS

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.

inilatiun3e I 3(3-0-6)
(Inorganic Chemistry )
SuiideaFounineu : 01403211
ansUszneulpoesmutu lelewed audniusivin nqufifeaiu
Wusy  UiAsuwazBidnnsednaneiuvesansusznaulaeasaiuty
ansusznevessunluaniadn nsuszandldansusenaulaeeifiudu
Coordination compounds, isomers, magnetic properties, bonding
theories, reactions and electronic spectra of coordination compounds,

organometallic compounds, applications of coordination compounds.

Ufuinrsiatletiunsd 2(0-6-3)
(Inorganic Chemistry Laboratory)
JefiseaFeusnneu : 01403313 viewiouriu

nswssy nasAnwrandivienieniwuasnidal wagn1sun
dnwuglanzvesasUsznoveiunsd

Preparation, studies of physical and chemical properties, and
characterization of inorganic compounds.
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01403321

01403322

01403323

um. 2

nalnnmsiinufnTealBun3e 3(3-0-6)
(Organic Reaction Mechanisms)
SrfidosSuusnnon : 01403221 we 01403224

amedlowmil nsiiaTivvirounadiued nIALAsUE N1IANYIMAY
oSurunalnuesufjidonaiidunid  UfATensunuiivuuiegleiian
Uiz Iidn Ugasemsunuiiviwolawain UFiTomainded
W@nnslid Ujitenvesansusenoumivella Ujiseuwilendn Ufisen
auyadasy Ujisenlnwlanadl

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.

Ufiseuaznisdunsziansusznauduvsd 3(3-0-6)
(Reactions and Synthesis of Organic Compounds)
Aiidoaiuusnnew : 01403221 wia 01403224
nsadiusEsEwinmiueufumsueu mawasumilaity UiTen
msdafalmi Ufisesendindunazisndu msdnneilasadaitents
Fuaswiasusznouduvddnilassairedudou
Carbon-carbon bond formation, functional group interconversion,
rearrangement reactions, oxidation and reduction reactions, structural
analysis for synthesis of complex organic compounds.

UHuRnsiefidunse i 2(0-6-3)
(Organic Chemistry Laboratory lI)
JiidesFeunndeon : 01403224 waz 01403226
UftAmsitiumadatuge msldgunsaluaziadosiielumsujifau
N1INAAITEAUANIA Uﬁﬁ%mmsﬁ’qLﬂﬁﬂzﬁwaﬁﬂ%umau Mysyyndnsioe
fidnnseld
Laboratory work emphasizing on advanced techniques, practical
application of apparatus and equipment, microscale experiments,
multistep synthetic reactions, identificaiton of synthetic products.
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uma, 2

01403325  "dNATBINANA9ISTIUYIA 3(3-0-6)
(Fundamentals of Natural Products)
SfideaSeunnon : 01403221 wse 01403224
WivasHARAMISIIIIIR MIATIIN Mauen mavhansliuiand
nsesunulasiadte Trduased autiwazmslduseleviveandnsiu
5I5UVIA
Chemistry of natural products, detection, separation, purification,

structure elucidation, biosynthesis, properties and utilization of natural
products.

01403331  mslAswiiaeiATeile | 3(3-0-6)
(Instrumental Analysis 1)
Iiideaiounney : 01403231 v 01403233
ndnnsuarimaiinveisuenaisnisail ISnsaninsalnlsedu
Tuanauazezaey Fivedadiond
Principles and techniques of chemical separation methods,

molecular and atomic spectroscopic methods, x-ray methods.

01403332  mswnziiaeiaIale I 2(2-0-4)
(Instrumental Analysis II)
Suiideaieunnneu : 01403331
wannsuazinadavedditasgimaeillaiy Fsmualsed 6
ANUIOU
Principles and techniques of electroanalytical methods,
radiochemical methods, thermal methods.

01403333  UfvRnsnselaniasasile 2(0-6-3)
(Laboratory in Instrumental Analysis)
Jyiidoadeunnneu : 01403232 way 01403332 Wenieunu
Uﬁﬂ’ﬁmiwmaaﬁt,ﬂ'snsﬂmmﬂ%'mﬁa

Experimental work in instrumental analysis.
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01403342

01403343

01403345

01403381

uma. 2

\ASAIDUAN 2(2-0-4)
(Quantum Chemistry)
JudidpaSeuniney : 01403241 uaz 01403243
namaniaauiu nquivesiussiall warnisUszgnAmaad
Ouantum mechanics, theories of chemical bonding, and chemical
applications.

YUNNAFNANSLTEDR 2(2-0-4)
(Statistical Thermodynamics)
JeiidosSeunnniou : 01403241 way 01403243

nafansdeann Heidunisulsdiuvedana AmnuduiusIzning
farifunsguvmamaniuasilaitusdsdiuvedluana msUszgndmaai
YpIgUVNaAnsIBaia

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

chemical applications of statistical thermodynamics.

mMsshassuuusmensuiamasiviviaiivasimnsuall 3(2-3-6)
(Computer Simulation in Chemistry and Chemical Engineering)
SuiideaSeunnneu : 01403343 wie 01403245

nguiusviadl suidouitiondida wiioui3fauazusuieuiing
‘warm'liLLa"m‘iUivanmwawqwgﬂmsaﬂswmanmau WATANISINABINUY
feapufiameslunisuitymmisaivarirnTsuindl 52U ITATIUN
AU

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.

awninsalnUuasansuseneudunsd 3(3-0-6)
(Spectroscopy of Organic Compounds)
Suiideadounnfeu : 01403224

msufdulmanini gaduflevesanaduluana dansilile
Eaaunlnsalnd sursuseanlnsalnd Tuadefuunudnislowuud
aninsalnd uuaaiuninsiuni nrswilaseadranagnisineIen
ansusenaudunisiaesudouiinsaninsalnd Wauimsnsawninga
InYuazuyaaiuningums
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01403413

01403414

upo. 2

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.

nsuszgndawninsalntivianeiiunid 3(3-0-6)
(Spectroscopic Applications to Inorganic Materials)
Jyrfideadeuninou : 01403313

Asiins1eiasdUsEnounall Taseadna uarfiuin wagniIm
dnwasianizvesianeiuvsd Tnswalinauninsalnddunisduuasns
ganduvedluana Taiededuunufinslouuud SlanmsouMTMLNUANLS
Touuud nsdeavuiediend enusdngoaisavud Usgnisallnlng
Anv3n anssAumIdniBidnaseuLUUdaINTIALAYEBINIY JANTIAU
ANANSUTIDLNDY

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.

wilofluv3duszand 3(3-0-6)
(Applied Inorganic Chemistry)
Jufideaiounnnou : 01403111 wis 01403115
msusegndldianefiunidlugaamnsay ui duswfiien wenlin
wollesvesansiaeasiutu Yaquilu guiesluana
Applications of inorganic materials in industry, minerals, catalysts,

ceramics, coordination polymers, nanomaterials, supermolecules.
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01403415

01403422

01403424

uAD. 2

LATDTUNTTWINN 3(3-0-6)
(Biological Inorganic Chemistry)
JyiReaiuuafieu : 01403313

willepasAwduluszuudinm sudeuinsdnunlanslusyuuiinw
mMsandss nisazaunazanrsisagavedlanylessu unumveslanslu
svuvtinm Tangluendnulsn msazanussmlusruudinm laswasn
warmsdaaTevikanetunidlavnsidounuusssueid  mIvenwuulaiana
wazmsuUsegnalduesanstianetiunid

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 inorganic
crystals, molecular design and application of inorganic biomaterials.

nguinaaiidunisideadiu 3(3-0-6)
(Introduction to Theoretical Organic Chemistry)
Jyfieaiuunnnou : 01403224

Wuszaiwarlassairsluanavesansuseneudunid nqufjeasialds
luiana v uijiussaud ‘iuLUUU?ﬁﬂ']'iU‘iuuﬂmﬂ’laﬂiU'ﬂﬂL‘UQI&ILﬁﬂa
gandwIdmsunsAuIumuaidunsd m'ims'mmmiuﬁaummaﬂ':
ﬂ’ﬁﬂ’m‘umﬂalﬂﬁﬂ\iﬂ{]ﬂiﬂﬁLﬂMﬂuﬂitl dvowaveslelelny vzu“t.muw finvin
avans nsauasUa Afldednsuiveufiten

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.

VAT INEN 3(3-0-6)

(Biological Chemistry)

Suiideaduunnnou : 01403224
LnAnveensReYsrandriaiivariiver lassads niil waziedl

vosilmana toulsiuazufierveneulnl nilveseulwivarlaeulel

mstudaevlesiuazunumlueinieen uiteideusraniviaiiu

Fmelutaguu
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01403425

01403426

01403431

1Aa. 2

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.

\wildunsduszend 3(3-0-6)
(Applied Organic Chemistry)
Iiideaieusnneu : 01403224
pefvsEneUMaAiinarujisenalidunidvainia whafiBunIoN
Uszandldlutinuszdriu
Chemical composition and organic reactions of organic products

applied in daily life.

arsusenaulamelslenan 3(3-0-6)

(Heterocyclic Compounds)

Jefideaiuuninou : 01403224
msdaasvikarfisevesanslszneuismelslundnuliagiieg

Synthesis and reactions of heterocyclic compounds.

nSAASIEVEAR SIS e 2(1-3-0)
(Commercial Product Analysis)
SeiidioaFounneu : 01403333
AuanangveensitaseindndusiBonded gnsudadus
ATEUAIUMSIATENReENe MTTanameninuasniaall  wasUfuinng
NARADY
Purposes of commercial product analysis, product formulation,
sample treatment, physical and chemical measurements, and
experimental work.
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01403432

01403441

01403443

01403496

umAa. 2

winmsUsziugunwluiesufiinnsinsei 1(1-0-2)
(Principles of Quality Assurance in Analytical Laboratory)
JuiiseaFeuanneu : 01403231 v3e 01403233

AunsErinluauaIn nalaniaada nstuduauldlavastaya
WATANITAIUANANAIN  WUINIIIFIBNITHINSFIUYIDIANTTENIN
Uszine

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

organizations.

Taquilu 3(3-0-6)
(Nanomaterials)
Jydeaduumnneu : 01403111 v3e 01403115
wnRaiug auivemenmwesmaell wavnsussgndldiaguilu
Basic concepts, physical and chemical properties and applications
of nanomaterials.

Tnssadauazanmhiujisevesdlelad 3(3-0-6)
(Structure and Reactivity of Zeolites)
Juiideadeunnneu : 01403242 vise 01403244 %3 01403245
Tassadamdn Taseadredlolad nsdnundleladuasdlelndlngiBids
Twana magaduuudlelad nsisafitendedlelad msuszyndldlu
gramnssuduiuanideilessu nzunsdluana wazdissfisen
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.

Basawizgnunil 3(3-0-6)
(Selected Topics in Chemistry)

dl at = =) L dl :: 1

Gonanzmaeiluszauliynes Wdesenvasululundaznia
NISANYY

Selected topics in chemistry at the bachelor’s degree level.
Topics are subject to change each semester.
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01403497

01403498

01403499

01402311

aAa. 2

Auyun 1
(Seminar)
matiausuazafusehidemaulamanilusedudiyges
Presentation and discussion on current interesting topics in

chemistry at the bachelor’s degree level.

Ugymivivay 1
(Special Problems)

nsAnwAuAIMaAllussAuUS R LazdeuSeadeudu
F1897U

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

Tassidemaad 2(0-6-3)
(Research Project in Chemistry)
Tassuuuamsuarideluavimineg veand

Practice and research project in various fields of chemistry.

3.1.5.2 ﬁ"laﬁmﬂiw%muanwﬁngm

Tuadl | 2(2-0-4)
(Biochemistry 1)
JfideaSeuninou : 01403221 wie 01403223 wiendeurty
waduaresrUsenauewwad lassadrauasniiesinlunsyuiunis
meduaillugad asavarstines Taseade audd windives As
Tulawmsn Wshiu nsaiiandsn aRe eule! waslaeules wazn1TUsEyNe
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

01402313

01417111

01417112

1Aa. 2

UURnsTuadl | 1(0-3-2)
(Laboratory in Biochemistry 1)
JeiidasSeuannon : 01402301, 01402311 wiewdeuriu
UftRmsFesioruariviies awntnsiulaumd nsdhasslessaing
ypafaluiana audAivisnmunmuaziall uaznsinsevdiluana fanssu
wulwd wedalasuilnnai
Laboratory on pH and buffer, spectrophotometry, biomolecular
modeling, physical and chemical properties; and analysis of

biomolecules, enzyme activity, chromatography techniques.

Fuedl | 3(3-0-6)
(Biochemistry II)
JyfineaSeunou | 01402311
sysuvAveneuluitaznisiswjiieilaeieuleyl wunuedtuuasY,
waa dansvhliusnaaeuastiannseivesansiluana Tadunsesi
yasasUsEnoUNdInuguaznsduasigiieuas mamaduresiiiue
wagnsmuANNskanieanvedululnsuaslon
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.

wAaRa | 3(3-0-6)
(Calculus 1)

Afauazanusaiiies sywusuesileidunaznisssynd Andeeyiius
waznsUseynd Uiiusuaznisussynd

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

wAaRad Il 3(3-0-6)
(Calculus II)
Ffideaieunineu : 01417111
\sAEeads syiusde Uiiuswanetu aunnsisoyiusyagiu
Space geometry, partial derivatives, multiple integrals, elementary
differential equations.
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01420111

01420112

01420113

01420114

uAa, 2

Wandilu | 3(3-0-6)
(General Physics 1)

narnand marasuiLuuenduetin AAU namansvatlva guMNa
Aans

Mechanics, harmonic motion, waves, fluid mechanics,
thermodynamics.

Aandvialu I 3(3-0-6)
(General Physics 1)
Juiideaduunnneu : 01420111

Idhusivdn Aduusimdnlidi Frumans Nandgelmidoadu uas
Tndusiland

Electromagnetism, electromagnetic waves, optics, introduction to
modern physics and nuclear physics.

UuRnsiand | 1(0-3-2)
(Laboratory in Physics 1)
Seideadeunnney | 01420111 wiendeuru vie 01420117 viseniouiu
UfURnsdmivin Randialy | vieRandug |
Laboratory for General Physics | or Basic Physics I.

UfURnsWENA I 1(0-3-2)
(Laboratory in Physics 1)
Aenidodsunnfeu : 01420113 uaz 01420112 wiawiouu vise
01420118 wsonIauny
UUREmsdmiuin Nandvialy i v3eRanditugu I
Laboratory for General Physics Il or Basic Physics |l.
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01422111

01424111

01424112

uAg. 2

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

waANAATEITUIvadn Fatadundsdl drvadnans fadanas
N5¥ANY MuUsduLaznITLINKIIANIAsTureulsEN NTuINUIINT
un msuaniasthes MsuanuaUn® msuanuesdiage aii ayuudmsu
Jszmnafieanasanslsyanns melsigidoyamnd M
WUTUTINLUUMIAREY NMTIATIERNTon00asBudulUUnY

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.

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

mimaﬂammmumm waauawmmuaasﬁu wusmamuas“"mu']mi
AUVaINa BB riadiidin T.ﬂsaa'sNLLammmaaé’m{LLazﬁﬂ
AnrMnynaswgAnIsu

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

FAnenanaufuRng 1(0-3-2)
(Laboratory in Biology)
Jufideaiuunnfeu : 01424111 wiaduunieunu

Ugummims‘tﬁnaawamsﬂu LaalaY muﬂsvnaumau%a Laﬁmu
waau,a ﬂ?ﬁLﬂﬁBUWﬂadﬁﬁ LE)UI%%JLL&“WE\GQ'\MIUHGN‘H’JW L'LJEJLEJOW‘ULLE-:
dm ’J’gﬁlﬂ'i'uaxil.‘ﬁaaLLaxn’l'iLLumaa miﬁuwuquazm'imicg'uaqmm'm
Aavanvanevesdddiauag dueing)

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.

34



01446331

01446343

01446381

iRo. 2

nszvIuMIRanaIUizneulolnsaiiveu 3(3-0-6)
(Hydrocarbon Processing)
Juiieadeunnnou : 01403224
29AUTENoUYa NI dsuLarMSIUUNUIELAN NTEUIUNITUENWAE
gy navuMMINdi MsuanfuasnsUfsuseiaEaufien
nanandoinaadanse
Composition and classification of petroleum, natural gas separation

process, refinery process, catalytic cracking and reforming, production
of synthetic fuels.

iniiweauesilodu 3(3-0-6)
(Introduction to Polymer Chemistry)
Jyfidouseuninon : 01403221 wie 01403224 uay 01403243
vso 01403244
wunARfug UM eanswedwes Uisenmsiianediueiuaz
naln MsiAanedwessin taunamans amvdmiumsiianediwes ms
mw-quwﬁ’nimaqa'uaqmﬁnmﬁﬂwaﬁmaﬂl,uu%u auhvesnedinesh
auls
Basic concepts of polymer science, polymerization reactions and
mechanisms, copolymerizations, kinetics, polymerization conditions,
control molecular weight of step polymerization, properties of

interesting polymers.

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

M&nN13 wuaReLasnIEUINATSTRINITIeIL seiduudedadud
Huades mmaenfouasmsdamsmaedl masdugiuuasmadalunis
asfaseuendn anudiuglunisufiinu nsdeansuazay weduwus
ASRAUIYABNAM STuuMIUIMIsAuAmluanIuYsEABUNIT TEUY
wmsguana enansiall wiadlanisiiaue MsliBusIBUITEETINNN
Ineenans

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 techniques, report writing, scientific ethics.
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ipiiAandeu 3(3-0-6)
(Environmental Chemistry)
Sefseaieunnnew ; 01403221 wie 01403224

\Aivesi ussEINIA wariu UATEIRIAWINGBY NIIMUANKATNNT
JANTUANY

Chemistry of water, atmosphere and soil, environmental pollution,
control and management of pollution.

3.1.5.3 A195U18518AVIUINTG

Wil 4(4-0-8)
(General Chemistry)

svmpuuadlasadeesnoy seuuiiieein Wusuall UfiSenedl uid
ypanan vewdt @sazany guwnarani vauwamaniiail augaiad
3udnTnsladuarnisuandndulessu ninuaziva aunavetlevou
Al lvivn

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.

Uil 1(0-3-2)
(Laboratory in General Chemistry)
A iideseuinney : 01403111 wiendeuu vida 01403119 ienieuiu
UfuRn1sdmivivn 01403111 iy vde 01403119 ailialy
AvSuivenmansnisunng
Laboratory work for 01403111 General Chemistry or 01403119
General Chemistry for Medical Sciences.

Uﬁﬁ‘ﬁmmé’m&amﬁﬁ"'ﬂﬂ 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry)
Suiideadeunnneu : 01403117 wienieudu

UfjURnsdmivinn 01403117 wé’ny}amﬂﬁ'ﬂﬂ

Laboratory work for 01403117 Fundamentals of General Chemistry.
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01403116

01403117

01403119
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UjuRnmsiadidmivinermansdann 1(0-3-2)
(Chemical Laboratory for Biological Sciences)
Je1fidoaTountnou : 01403119 nIeniaudu wie 01403111
w3ansoufiu
Uﬁﬂ'ﬁmwﬂaawwﬁﬁm%’u%mmam%«?‘nmw

Chemical Laboratory for biological sciences.

ﬁﬁﬂ%mﬂﬁﬁ’ﬂﬂ 3(3-0-6)
(Fundamentals of General Chemistry)

Taseasaznay meeiseennuarautinmumsieisonin Wussiall
Uhinaduiug ufa vounan vewds ansaveny vauwarandiell auna
il nsnuaviva aunavedlossu simiwiiwumiin lavy elany uaz
Tavy lavsunsudtu

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.

il ludmsuinenmansnisunne 3(3-0-6)
(General Chemistry for Medical Sciences)

Tasatesney WusvAll Usineansduwus ufa veawds ansazany
quvnamans vaunamaniiail auRaiil deaunInuaziud auRaTes
Tooou uaziAillni

Atomic structure, chemical bonding, stoichiometry, gases, solids,
solutions, thermodynamics, chemical kinetics, chemical equilibrium,

definition of acids and bases, ion equilibrium and electrochemistry.

37



01403121

01403122

01403123

upa. 2

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

Taseadwoznon Wuseiadl Ysuuduius uiid aisazaty guwna
fans saunamaniingl dugaindl aunaveslooau ngufvueiidunid
nilvesasuedwninlelniniveu wearatglad welsuudnlolasarivau
woanesed dwes anenlad lnooa Tvledines weadles Alau nindunid
pywusnsAduvi3d tefiu ameslawnil msmlassadnevesansusnaudunis
Taedinwaninsalnd Uiisenaiuaznalnuesufizen

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.

UjiRnsialidmivdmunneamans 1(0-3-2)
(Laboratory in Chemistry for Veterinary Medicine)
Jyfifeaieuninou : 01403121 wiewfoufu
YR sdmIUIN 01403121 niidmiudmunmemans
Laboratory work for 01403121 Chemistry for Veterinary Medicine.

WAElBUNISdmTuInemansnisunng 3(3-0-6)
(Organic Chemistry for Medical Sciences)
iideadouninieu : 01403119

vauimueddunid nssuunuseiavvesansdunid Ufseuaiiuag
nalnuesiisen ameslowd nilvesarsuedunfnlalnsmiveu weafia
glad welsuudnlalasmsueu nsmlassadnavesansduniglngionen
nsaln¥ audhuarUfisenveauoanesed dined arsuszneuiluea uead
Lot Alau nInduv3d eyRusnsndunid uaziaily

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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01403221

01403222

01403231
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aldehydes, ketones, carboxylic acids, derivatives of carboxylic acids and

amines

wnildun3d 4(4-0-8)
(Organic Chemistry)
Seiideadeuniien : 01403111 wia 01403115 vive 01403117

nguiniuaidunid msduunysuanvesansuszneuduniad Ui
iiiuaznalnvesufiten ameslawnil inflvesansueduninlelasasveu
woadalan wolswuanlelasmsuau mavnlassadavesansusenaudunid
Tnedsnsaninsalnd auvAuwazujisenuvesuoanassd dines
ansUsenouTiuea weailes Alau nsnduvd syusnsnduvid eiluuay
arsusenavlulasiaudun afia mslulamse nsnexilu TUsiu uaznsn
1hpddn

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.

UHURMaAiaunsg 1(0-3-2)
(Laboratory in Organic Chemistry)
Sfidaadouinney : 01403221 wienseufu wie 01403123 wianseuiu
UiURmsdmiuivn 01403221 wailduv3d wie 01403123 \nilduvsd
dmivinenmansnsunngd
Laboratory work for 01403221 Organic Chemistry or 0 1403123

Organic Chemistry for Medical Sciences.

USunadirsngvinnaadl 2(2-0-4)

(Chemical Quantitative Analysis)

Sgiideadounniou : 01403111 vide 01403115
wanmsuaznsEUIunslums sl addenanslusadous

s nquiludinadinsei meeseilathvin m3liesnilag

slimsn nslvmsensa-vad nslnmsalagnsiianzney nslnnen
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Tnomsiinansidedou mslnmsadnend nénmsiugruvesaninsila
WswUUgAnNaY

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.

\WiAT e g 3(3-0-6)
(Basic Analytical Chemistry)
Sendideaieunnneu : 01403111

UNUMTBLAIAATIER d1saratsuasmihiemluty WuRAnues
augaiaiiluszuriinssi sviudumauandvesdidninsladdou n1smAn
asdansuansanduleooy WUUKHUYBINITUENLAZANSTEYTLATDILAR
leppunazuevlessusiiuvis mslnsieilasimin mMslasilasns
Tmmsa nslnmsansa-wa nslnmsalasnisiiaaznou Mslnmsalagnis
\Anansiadiou nslninsasaond ﬂL‘UﬂT%?ﬁIﬂﬂLLUUQﬂﬂgutﬁmﬁu

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 fitrations, redox titrations,
introductory absorption spectroscopy.

Uﬁﬂ’ﬁmimﬁ%mﬁaﬁﬁuﬁwu 2(0-6-3)

(Laboratory in Basic Analytical Chemistry)

JeAideadoumnnou ; 01403112 waz 01403234 wiewiouiu
Uﬁﬂ"ﬁmswmaaaﬂmmwﬁm'mﬁﬁqqammazﬂ%mmﬁmwﬁmqmﬁ
Experimental work in semi-micro qualitative analysis and

chemical quantitative analysis.
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il dsAndwdnya 4(3-3-8)
(Fundamental Physical Chemistry)
Jritdeadousnnen : 01403111 wio 01403115 way 01417112 w30
01417267
wangaumwamaniniaell saunamansuaznalnuesljisenadl
Wil wavufuRn1sveaes
Principles of chemical thermodynamics, kinetics and mechanisms

of chemical reactions, electrochemistry, and experiments.

wnigaNdnddmivimnsiall 2(2-0-4)
(Physical Chemistry for Chemical Engineers)
IiidesFeunnniou : 01403117 wag 01417168
nquijvedlassadndidnvseinduasiusviall MsUssynaluimnisu
vl
Theories of electronic structure and chemical bonding,

applications to chemical engineering.

41



