51350

| \
idsasevsnsanel vonenunenvasun®

uAe. 2
xis;n*\]\ﬁf" 2560
3.1.5 faduenEIv
3.1.5.1 deduresedvnlundngns
01403113**  |AflNugY | 3(3-0-6)

(Basic Chemistry 1)

ozmauLazlAsIAIne STUURTeaRn Smswiisumiivl stuswiedl USunouduus
wia veuvas vewds arsararsuazaeaasus

Atoms and their structures, periodic system, representative elements,

chemical bonds, stoichiometry, gases, liquids, solids, solutions and colloids.

01403115**  iaffiugiu | 3(3-0-6)
(Basic Chemistry 1)
AniideaTeusney : 01403113
guvwarnans Iaunamaniiall augaed ninwasiua aunavedlessu
il smunsudtu wnilleeesiudu willuedes wdbuvidiugu
Thermodynamics, chemical kinetics, chemical equilibria, acids and bases,
ionic equilibria, electrochemistry, transition elements, coordination chemistry,

nuclear chemistry, basic organic chemistry.

01403118  UftRnsadiugy 1(0-3-2)
(Basic Chemistry Laboratory)
Sniiseadunneu : 01403113 wiendeufu
UfRnsmeaesdmiuniiiugu
Experimental laboratory for basic chemistry.

01403181*  auUARANBLAENITIANTSITNLAL 1(1-0-2)
(Chemical Safety and Management)

TuusssuenuuaeasitluiesUiinig nsusefludunseuazanudes
enanstoyarudasaiy nMsduunUssavansiedidunse msdamsanedl wiid
Fe1 msdafivansiafiuaznisidavondemaedl gunsallostufouasAsuiomly
nsfigniduy wedauiRdmiunisldnuasieisunseuasnisidaunsallu
el iAn1s nguusuazdelsdiudmuamutasasomaad

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.

* uulalnyl
* IUiuly
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01403211%  \adiofiuvise | 3(3-0-6)

(Inorganic Chemistry 1)
AiidesSeusnneu : 01403115

lassaieesnen  anmuzormoNuazdydnualnayl Aulnns NANYN UaTNS
Ussgnild  vqufeeiiviadsluiana mafauszuaneaudnans  vosudseliunid
wsaedl efivesnsaiva  weunwussedeulniuarnisliuseloa

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**  ANBUN3E | 3(3-0-6)

(Organic Chemistry 1)
IniidioaFouanteu : 01403111 ve 01403115

udnuARaunId  mstuunUssinvvesansdunisd  Ujdtenaliuaznaln
fuguesnsuszney  aweslawndl | allvesansuedundnlelnseniveu weafa
Blan poupnaladu asUsznauselsundn Wuoa wavueiawslas

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.

01403224**  \pflun3e I 3(3-0-6)
(Organic Chemistry II)
3mwﬁﬁaaﬁaumdau : 01403223 uway 01403225
audfuazufisenaiivesarsuseneuduvid ueansged dwves woadiled Alau
nInAsueNdanuarayius arsusznaulaaisueia wofiu lnesa warlvledves
Ufifeeentindunasiantu  Ujiseanisiasesinlv  ialivesansiiluena
ailulawmsn Wiy &ia nsallapddn nsmuauA1sLansDanNIIRUENTSY
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.

01403225  U{URNSATBUNSE | 1(0-3-2)
(Organic Chemistry Laboratory 1)
nfidoaieusdew : 01403112 wie 01403118 waswiauiy 01403223
Uusnsdmsuivn 01403223 ipfiBuvise |
Laboratory work for 01403223 Organic Chemistry |.

= JUFuuR
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01403226  U{URNsweLBUVSE Il 1(0-3-2)
(Organic Chemistry Laboratory II)
JefideaSuuninou : 01403225 uazndeufu 01403224
URURNsd iU 01403224 1afidun3e I
Laboratory work for 01403224 Organic Chemistry II.

01403232  UfURnsUSIaALAsIEinaLAil 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
Jiidesduunineuy : 01403112 vde 01403118 uay
01403231 wsowSoudu w39 01403233 wsanioufiu
wadawazud TRnanaaediiagiuinumaad

Techniques and experimental work in chemical quantitative analysis.

01403233  MANNSVDUANALATIZY 3(3-0-6)

(Principles of Analytical Chemistry)
JviidosSuusnou : 01403115

wuAnfiugrulumsiesigimansl msdansdeyaideada aunaedlunmam
werUSinadesed mwseilasiudn mslnnsansaiua mslinselaenis
Aiasznau Msnmsalaemsiinasdedou wllwihuazmsinmsninend wdnnns
fugruresanlnsinlaumvEuuugandu

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*  aglemansdmiuadl 3(3-0-6)

(Mathematics for Chemistry)
niidesdunnney : 01417112

synsuAdamans fleddusynsuuasnisiasuguuivus nwmesludigh 3 I@
aunmsiBseyius sdudunsadamans msussgndndnmansiutlgmmanid
Renfuguumarans guuwaransiBadd sauwamansiall willvin indindaudy
Vguiingu wagawninsalny

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.

* JonUalual
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01403242* @l GaWENH | 4(3-3-8)
(Physical Chemistry 1)
JuiifesSeuunniau : 01403111 wsp 01403115 uay 01417112
nufaadluanaveia nszvIumsthm suuwarmansuwagnsUszyndsu
AsEUUNIINATRaENIENN wasfiRmmaans
Kinetic-molecular theory of gases, transport processes, thermodynamics

and their applications to chemical and physical processes and experiments.

01403243  ADBWENS I 4(3-3-8)
(Physical Chemistry 1)
SnfiFeadusiiou : 01403242
vaunarnansied] edliih widiuie uwasuftRinsveaes

Chemical kinetics, electrochemistry, surface chemistry, and experiments.

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

Uszinvuazndwensionansiall nstviusasaunaidesns msdenuna
ansaumeell msAumasaunaed srudeyaseulad Tusunsufumuuiu ms
Uszilluuazmsiesgiansauma MIsnduonans MTeusIeny 33u55uNg
Ieaans

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.

01403313**  aflatiun3d I 3(3-0-6)

(Inorganic Chemistry 1)
Jfideaiuuniriou : 01403211

msUszneulroaifiudu lolewed autfimewivin vaufifeaiuiusy URAZen
wazdidnvselinawnaduvesansuszneulreasdiudy arsusvnavsedunluwsiadn ns
Uszgndldansusznoulpsesudu

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

01403314*  YjUAn swedletiuvsg 2(0-6-3)
(Inorganic Chemistry Laboratory)
Iniideadune : 01403313 videwiauriu
MaAsEN NMIANYIENTANINIBNWLALINAT |aENITENYULaNIZTDS
a13usznousiiunsy
Preparation, studies of physical and chemical properties, and

characterization of inorganic compounds.

= JauSuly
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01403321 nalnmaAeufieuafidunid 3(3-0-6)

(Organic Reaction Mechanisms)
JniieaSeunnnou : 01403221 wa 01403224

aweslowil Mlnszireunesiues nsauatiua MsAnwuareSuienalnues
UifSenedidunid  Jiisensumuiiwuuinegledidn Uiiienshdn Uiiseinis
wufivwaselsuniin U msiusedidninsing Uiisemesmsdsznauesue
da Ujfseunslendn Ujiseneyyadasy Uiiselnlaed

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 Ui uasnisdunsizvarsusznoudunie 3(3-0-6)
(Reactions and Synthesis of Organic Compounds)
JuiideaSeusnniou : 01403221 wie 01403224
msasisiuszszwinensuouiuaiuey. mswAsumyilaidu Ufitensdnda
Tl UiAseoenfwdunasdindy mslinneilassarafensdaunsgiasuseney
SurRdnilassasadudon
Carbon-carbon bond formation, functional group interconversion,
rearrangement reactions, oxidation and reduction reactions, structural analysis
for synthesis of complex organic compounds.

01403323  UfjURmaafidumsd I 2(0-6-3)
(Organic Chemistry Laboratory Ill)
Iniideadunneu : 01403224 uay 01403226
UftRmsiumadatuge milfgunsaiuasatesdolumsufdinu maveaes
seiugana URSomsdnenisiatedunou nsseysdetusiidaeseils
Laboratory work emphasizing on advanced techniques, practical
application of apparatus and equipment, microscale experiments, multistep
synthetic reactions, identificaiton of synthetic products.

01403325  wiNYATBIHARSUINTITUYIA 3(3-0-6)
(Fundamentals of Natural Products)
IfiFeadounniou : 01403221 e 01403224
wilvesdnfuisssund msnsam msuen mevhansiviand nisedune
laseasne Fduesned audfuazmsldusslovivesnintueisssuvd
Chemistry of natural products, detection, separation, purification, structure
elucidation, biosynthesis, properties and utilization of natural products.

= JuTulg
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01403331  mshesilaeiaiose | 3(3-0-6)
(Instrumental Analysis 1)
JenfidesSounniou : 01403231 wle 01403233
wannisuazwadiavesiSugnansmandl BmeawninsalnUseduluanauas
azmau IdVNSsEeng
Principles and techniques of chemical separation methods, molecular and

atomic spectroscopic methods, x-ray methods.

01403332 Mylaseilaeiesesde I 2(2-0-4)
(Instrumental Analysis II)
fidoaeusdeu - 01403331
nannsuazivadrresidiaszsimaniiladn Fmaeiised FBTaenuiou
Principles and techniques of electroanalytical methods, radiochemical
methods, thermal methods.

01403333 UjTnsianeilaeiaiediio 2(0-6-3)
(Laboratory in Instrumental Analysis)
InfiFoaSouneu : 01403232 uay 01403332 visendeufu
UjtRnmsmmassinnsilagieiosile

Experimental work in instrumental analysis.

01403342*  \pflA7RURY 2(2-0-4)
(Quantum Chemistry)
Tireadeusnnew : 01403241 war 01403243
namanimeusiy quivesiussiall uwavnisUssendniaed
Quantum mechanics, theories of chemical bonding, and chemical

applications.

01403343*  pauvwamaniisaia 2(2-0-9)

(Statistical Thermodynamics)
%ﬂﬁmﬁaumdau : 01403241 uny 01403243

naraasideata Neidunisusdiuveduana Auduusseuinailandunis
gauvwarnan fagileiduuisdmmaduana nsUssynsniaafivesnuvnamanside
&t

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

applications of statistical thermodynamics.

* JlFuls
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01403345  msiaRILUUMERBNRunosudvIATILaySFINTsLLAS 3(2-3-6)

(Computer Simulation in Chemistry and Chemical Engineering)
RS HULINDY | 01403343 %S9 01403245

mufjiuseiedl suleuTiondida wlenifauaruomeniida mdhmsuas
madszgnivemguilasaididnasey wedanssassuusoneyiamedlunis
wilymmaaiiuazdemnssuedl sauskelaseuditivus

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*  awnlnsalnUuesansuseneusunse 3(3-0-6)

(Spectroscopy of Organic Compounds)
AnfiFeaduiniou . 01403224

MRS mEn NN wiiavesanaiiluena Sanslladeawnlnsalnd
dunssaaUnlysalng ‘u’JLﬂﬁEJiLL@JﬂLumﬂLiI‘ULLUU“UﬁLUﬂIVlSﬂIﬂU wuaaUnlnsuys
ﬂ’liW]IﬂNﬁS’NLLauﬂ”li?Lﬂ’i%%ﬁ’]iﬂiaﬂ@U@UWiEﬂﬁEJ'i&UFJU’JﬁV]’NaLUﬂIVIiaIﬂ‘U
WaumsmeanvsalnUuasunaaninguys

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 m3vszyndauninsalnTivianedunid 3(3-0-6)

(Spectroscopic Applications to Inorganic Materials)
AniidoaFeumdey - 01403313

MAAATsiesrUsEneunaall Taseadns uasiuin waznsmdnvasamsres
Tanpiunid lnewedeanvsalnddunsduuas msmﬂﬂau‘uaﬂmana Tumdes
wunuAnislowued SidneseumsuunuRnisTowuus nMsdeauussiens LoNeLSE
nWgeawsalud Usignisallwlndidnvsn JANTIAUMANSDLANATOULUUADINTIALAY
@0 YanTIAUAARSuSIRTRON

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.

* AUiuyp
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01403414 \aflofuvSduszand 3(3-0-6)
(Applied Inorganic Chemistry)
JiideaSounnnou : 01403111 wie 01403115
nMavssyndliianeluidhugnamnisy w3 Muswiten wnin wedwes
vesdslnooiAuty Taquilu guiesluana
Applications of inorganic materials in industry, minerals, catalysts, ceramics,
coordination polymers, nanomaterials, supermolecules.

01403415%  AflatuvIgdiedinnin 3(3-0-6)

(Biological Inorganic Chemistry)
InfiFoadousnnou : 01403313

willaeesAiutuluszuu®inm sudeuitnisfinulanslussuudnm ns
ddiee msazauuaznMrs1smavedlantlossy unumvedansluszuuTinim
langlugninwilsa msarauussigluszuu@inm lassaduasnsdunsevindned
unsdlagmsifeunuusssund mssenuuuliana  uavmsusegndlivesansiitage
Junsg

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.

01403422%  vuiuaisunidiSesdu 3(3-0-6)
(Introduction to Theoretical Organic Chemistry)
IiidoaFousnnou : 01403224
Wuszieflunaglassainslaanavesansuseneudunid vauieasivaisluana
nufiusziiaud sulsulinmsvssinumesidviadduena vendwasdmiuns
Auamaafidunid mansramansisduniiiedhs nsfimusnalnuesufjizenad
duv3d Bvisnaveslelelny mjuvuil Mviazans nsnuasiua Aidresniniives
Uasen
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.

* JuuUalys
** ATl
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01403424  LAIFTIINEN 3(3-0-6)

(Biological Chemistry)
Jniidoudeuanou : 01403224

wwAnveIMssaUsraIuivaduasdiiivet 1assadns wind waziaivesdn
Luana wouleluasufiteveneule wdveneulwiuasiaeuled madudaoules
wagunumlutativies snideiireuszandviadiviiinelutogdy

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*  \aflduniguszand 3(3-0-6)
(Applied Organic Chemistry)
JiiFesSeunnau : 01403224
ssriuszneumuniuasUitenedidunidvesndnfusinddunisiussgndldly

FinUseaniu
Chemical composition and organic reactions of organic products applied in
daily life.
01403426  a1sUsznaulswelsieadn 3(3-0-6)

(Heterocyclic Compounds)

Fnfideaduuanniou : 01403224
msduassiuaufisewesansusznouiewmelsluadnudnagiiag
Synthesis and reactions of heterocyclic compounds.

01403431 MIAATIZARAR ST Tanod 2(1-3-4)
(Commercial Product Analysis)
niidesdounne : 01403333
AU IINEYRINSIA e iREnT I Tondud gasuandug nszuIuns
W3eNiIeE1s Myanemenmuasniaedl warufdRnisvaaes
Purposes of commercial product analysis, product formulation, sample

treatment, physical and chemical measurements, and experimental work.

01403432  winmsuseiuauawluiesufiRnsinsey 1(1-0-2)
(Principles of Quality Assurance in Analytical Laboratory)
AwiisioaSeunnneu : 01403231 vde 01403233
avumszminluaunn wademeedd nisBudumnuldldvesdeya wadanis
AIUANANIN LLu’JVl'N'.J'W‘W/’JEJﬂ’IimG]’iﬁ’m‘uad@ﬂﬁﬂﬁij’mﬂizmﬂ
Quality awareness, statistical techniques, data validation, quality control
techniques, standardization guides of international organizations.

** JUuuse
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01403441  Jaquilu 3(3-0-6)
(Nanomaterials)
Iidoudeuntriou : 01403111 u3p 01403115
wwafaiugiu sEnsmenmuasniaed waymaUssynAldianuily
Basic concepts, physical and chemical properties and applications of

nanomaterials.

01403443 Tassarsuazan wlifiservestlolad 3(3-0-6)

(Structure and Reactivity of Zeolites)
JuniideuSeuintou : 01403202 wie 01403244 wia 01403245

laseasandin tassaiedlolad msfnwdlaladuazdlelndlagitidaluana
nageduuudlolad nsssufiferdiedlelad msussandldluanamnssuidum
uandeuleseu azunssluana uwagsaiseujisen

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  I3pgiamisynand 3(3-0-6)
(Selected Topics in Chemistry)
FﬁaaLawwsmmﬁ’luisﬁ’uﬂ‘%zymm? vitedouudoulUluusazninnisdnm
Selected topics in chemistry at the bachelor’s degree level. Topics are
subject to change each semester.

01403497 RGOS 1
(Seminar)
nmahausuarefuseiideiinaulamaeailusyiuliyand
Presentation and discussion on current interesting topics in chemistry at
the bachelor’s degree level.

01403498  Ugymnieay 1
(Special Problems)
msfnwAuahmaeilussiuiigaes uazssudsadewiussany
Study and research in chemistry at the bachelor’s degree level and compile
into a written report.

01403499 lpssnuwidemued 2(0-6-3)
(Research Project in Chemistry)
Tnssnuufifinisuasideluansiieg ssaadl

Practice and research project in various fields of chemistry.
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3.1.5.2 MBSuIeTIEIYIUBNAENGAT

01402311 Fauadl | 2(2-0-4)
(Biochemistry 1)
Iniideaisuinteu : 01403221 w30 01403223 viaiSoundouriu
waduAzaUTENBUTRNTAd Tasaisuarmihfivosilunssuunmsmetad
Tuwad asaranedvives lassads audh wirdivesaslulewmsy Wsdu nse
1nddn die wouled uarlroulwl wasnsuseynd
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.

01402312  U{TANsTIAT | 1(0-3-2)

(Laboratory in Biochemistry )
Afideadounnnion : 01402301, 01402311 videeundauiy

UgtRnsBesiovuasivines awnlnsiwlowed nissrasdasiadrmedn
luana autinmenmniesed waznsliezitluana Aanssueulel wedelas
wvns

Laboratory on pH and buffer, spectrophotometry, biomolecular modeling,
physical and chemical properties; and analysis of biomolecules, enzyme activity,
chromatography techniques.

01402313 Fadl |l 3(3-0-6)

(Biochemistry II)
AiiFeaduusnnou : 01402311

sysunAveseuluiuagnsisufitelasouleyd wunvedBuuasdmdenu 3D
mavihliuanaaisuagdrianasizivesansiiluana Hrduaseiveiasuseney
WANUFUALMIFUATIRMBUAY MIEIRUYDIFIDULELANISAIVALNITHERIBEN
vosdululnsueilon

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  upaQda | 3(3-0-6)
(Calculus 1)
Sauazamdedes eyiusvesileifunasnsussgnd Andeyiusuaznis
Useynd Usiusuasmsussynd
Limits and continuity, derivatives and applications, differentials and
applications, integration and applications.
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01417112 upagda I 3(3-0-6)
(Calculus It)
IiideaSeunnou . 01417111
Rdnsadn eyustos Uiwuduanedu aunslivoyiusyag
Space geometry, partial derivatives, multiple integrals, elementary
differential equations.

01420111  WAndvhly | 3(3-0-6)
(General Physics 1)
nafans msiedoufiuuvensuetn adu namansvedlva guvmadans

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

01420112 WAndvLlU I 3(3-0-6)
(General Physics Il)
Infifeadouniou : 01420111
Iwihuaiindn aduuindnlaih simumand Wandeelmidosty wastundes

a 4
dnd

=

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

01420113  U{URMSWEN | 1(0-3-2)
(Laboratory in Physics 1)
Fniidoudoumndeu : 01420111 viondeusu wie 01420117 nIonsouiu
UfIRMsdmsUin andvialy | vieRandiugiu |
Laboratory for General Physics | or Basic Physics |.

01420114  U{URMSHENS I 1(0-3-2)
(Laboratory in Physics II)
InideaSounndeu : 01420113
waz 01420112 viiewioudiu vie 01420118 visensoudu
Ui iRnsdmiuiv fandvialu i w%a?\lﬁﬂﬁﬁugﬂu [
Laboratory for General Physics Il or Basic Physics |I.
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01422111 VGUGAR 3(3-0-6)

(Principles of Statistics)

wANAMALITUINERR Fiamumdedl §a¥arnans Fr¥anisnsrane s
duLaznILINKAAIINI TUYDWILTEL NMILINLIVILIY NMsuanukaathes nns
WINUITUNA MIINUAIRNIDEN adif yanudmiulssrnifeiuasanssenng ms
3Lﬂiwﬁ°ﬁa;ﬂamm?{ NTIATIMAMNRUSUTIULUUMGAEY NMTIRTIsinIT0n0eeid
LEUUUIY

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.

01424111 NaNTYINe) 3(3-0-6)
(Principles of Biology)
Tluenavedell¥in wwadiazsunueddy Wugrmaniuariianunms ey
vanvanevewdnddlidin Tassairuaeniinvivesdniuaii UAineuagnginssy
Biomolecules of organisms, cell and metabolism, genetics and evolution,
species diversity, structure and function of animals and plants, ecology and
behavior.

01424112  ¥vernaufifinig 1(0-3-2)

(Laboratory in Biology)
Iniifendsusnnou : 01424111 vieFoundeuiiu

UftRmsnslindesansie waduasdiuuszneuvouwed (eviuwaduaznis
wdoufivesans toulmiuazndseniluded®in efofivuasdns 1pinsveavaduag
MIuvaad Msduiuguaznisiedayesdeli®@n anunainvaievedddidinuay
dneinen

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.

01446331  nszvIunswanasusenaulalasansuau 3(3-0-6)

(Hydrocarbon Processing)
Iniideadousitew : 01403224

asrUsznovveslinsdounasmsTuunUsslan nssuIuNSLENLAEsTILYIR
AsEUIUMINAUiTY nsuandauarMsUgusefaseufiten mandndeumnas
dupsen

Composition and classification of petroleum, natural gas separation
process, refinery process, catalytic cracking and reforming, production of
synthetic fuels.
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01446343 niwodmedidewiu 3(3-0-6)
(Introduction to Polymer Chemistry)
%ww‘n‘ﬁaaﬁ‘sumﬁau 01403221 w30 01403224 way 01403243 w30 01403244
LLu’mmwuswmawmmamwaamai Ugﬂsmmimmwaamamamalﬂ NSNIA
WEJGLSJE)SS’]SJ QHUWHMWHWS ﬂ?’J”ﬁWMiUﬂW’iLﬂ@W@ﬁLM@i ﬂ’]iﬂ]UﬂlJU’MUﬂIMLﬁﬂﬁ‘Um
msmsmmwaamamuumu autBveanedweifitaula
Basic concepts of polymer science, polymerization reactions and
mechanisms, copolymerizations, kinetics, polymerization conditions, control

molecular weight of step polymerization, properties of interesting polymers.

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

NENNNT LLIAALAZATTUIUNITVRINTTYINIUY sufuudetefuiiivatos A
Uapafuuazn1sdaniimand mmgwugmummﬂuﬂumiﬁmimum‘uw mm‘g
AugrulunsufuRou msAeansuaziyuudius nIWRLIYATNAT . SYUUNS
UEmsnunwluaniuuseneuns seudlewedle enansiell wadlanisiiaue n1s
Beus1e9u I3U55TMEINEIAanT

Principles, concepts, and processes of working, related rules and
regulations, safety and chemical management, basic knowledge and technigues
in job application, basic knowledge and techniques in working, communication
and human relations, personality development, quality management system in
workplace, 1SO, chemical literature, presentation techniques, report writing,
scientific ethics.

01446382  ANAwndeu 3(3-0-6)
(Environmental Chemistry)
Fyfidosdouniney : 01403221 wse 01403224
ﬂmmW‘anmLnﬂaamua.,ﬂmwmm*uad UANTILNDINA ¥ uerdu a3
mawwaymiuJaauuﬂaamaLﬂmaammaawumammmammmamwmﬂiiu
AAAINNTIN LLaxam:u
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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3.1.5.3 A195U19593VIUINS

01403111  afivhly 4(4-0-8)

(General Chemistry)

svmouLarlATIaitaraey yuUfiSesdn Wusziall UASuuedl ufa veuwan
vouls @1varany guvnaenans auwamandiad augaiadl Budnlnsladuarnis
wandaulesou ninwasiva aumaueslesau aillvih

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%  YjiRnasiadivialy 1(0-3-2)
(Laboratory in General Chemistry)
Ififeaduuinnou : 01403111 viiondoufu Wi 01403119 wiondoutu
UfuRnsdmiuien 01403111 il vie 01403119 wniiviludwmsu
IerransnIsunNng
Laboratory work for 01403111 General Chemistry or 01403119 General
Chemistry for Medical Sciences.

01403114  UfRmswdnyaiadily 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry)
InidesSounden : 01403117 videwdeufu
UfiRmsdmsuin 01403117 nényaiadivialy
Laboratory work for 01403117 Fundamentals of General Chemistry.

01403116  U{UANSATEMIUIVEAERSTIN N 1(0-3-2)
(Chemical Laboratory for Biological Sciences)
Juiisoadeumnneu : 01403119 wiowdeusu wio 01403111 viendeuty
U UAnsvaaeaaldmsuineraansdinn

Chemical Laboratory for biological sciences.

01403117  wdnyawedivily 3(3-0-6)

(Fundamentals of General Chemistry)

lnssainsesmen aseiiseinuarautfnunsisiseofin Wussiad Usun
duiug uffa veuvar vewds msavany saunaransiedl augawedl nsmuAziUA
aunavadlonsy swsnTiwumiiv Tave olave wasAslave Taveunsuddu

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.

»* JulTuly
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01403119

01403121

01403122

01403123

uma.

wilvhlUdmIUIneamsnawmd 3(3-0-6)
(General Chemistry for Medical Sciences)
Inssafrsovmon Wussall USnumsduiud whia vowds asavans PUVING
Fans sauwamaniiell aunaedl Tewnsauasiua aunavesiossy wavadlih
Atomic structure, chemical bonding, stoichiometry, gases, solids, solutions,
thermodynamics, chemical kinetics, chemical equilibrium, definition of acids and
bases, ion equilibrium and electrochemistry.

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

lnsaaineesnon Wuowiedl YSinuduius ufa ansezans guvwaenans
nunarnaniiail augand aunavedlessu vguimanidunid nivesasuodum
Anlalasansuou weadawglad welsuudnlalnsansuou weanesed swed Swanlys n
vea liledwos ueadled Alau nsnduvsd eytusnsndunsd iy ameslewdl ms
wilaswai1wesmnsUszneudunidlagitnsanlnsalnd Uidseneduaznalnues
UfAsen

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.

UfuAnMsafidwiudmunweeans 1(0-3-2)
(Laboratory in Chemistry for Veterinary Medicine)
IniidesSeusndeu : 01403121 videwdeufiu

Ufudinisdmsudn 01403121 wnfidwmsudaunneaans

Laboratory work for 01403121 Chemistry for Veterinary Medicine.

WAV AU eansnsung 3(3-0-6)
(Organic Chemistry for Medical Sciences)
InfiFouseunneu - 01403119

nguinaalidunid msdmunssnvuesansdunsd UiRtenatuasnalnves
Uiien amedlewndl indvesesuaduninlelasansueu uoaaslas walsuudin
lalasasuou mamlasseisesansduridlngiineaninsalnd audiuas
Ujise1veueanaged dines ansuszneuiiuen woadled Alau nseBuvsd eusius
NIMBUNIE waziefiu

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 and amines

’
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01403221  (pfldun3d 4(4-0-8)

(Organic Chemistry)
JuiifeaSuumnou : 01403111 vip 01403115 w3e 01403117

nuimasiounsd msTuunUssinnvesassenouduitd Uit naiuay
nalnvesUisen awmeslownll wnilvesansuedunlinlolnsniiveu uoshawglan uels
wiinlelasasueu msmlasiadwesasdsenaudunsdlaismeaninsalnd
audAuavUiseveueanases dwes a1suszneuiluea weadilen Alau NIRduMss
ayWusnsnduvse tefiunaransusznaululasiaudus afin milulawsn nsnoxdilu
1Usfiu waznsatinadn

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*  U{URnsiALiBuMId 1(0-3-2)
(Laboratory in Organic Chemistry)
JiideaTuumnnou : 01403221 viiondoufu wio 01403123 vSendeufu
UjuRmsdmiuin 01403221 waliBuvisd v3e 01403123 adiBuniddmiu
IngrmansnIsuwng
Laboratory work for 01403221 Organic Chemistry or 01403123 Organic
Chemistry for Medical Sciences.

01403231  USuaATIEANIaAl 2(2-0-4)
(Chemical Quantitative Analysis)
IniideaFeusnneu : 01403111 w3e 01403115
NANNITLAZNTZUIUNITIUNITIATIZYINLAT adfeansiusyidouitimsiey
nquilutTnadieset melesgilastviin msenedilasnislansn ns
nwsansa-tua M3bnmnselaegnisiiaaznau Msnmsalaenisiinansidedou n1s
Inwsesnand Mﬁﬂmﬁﬁugm‘uaaaLﬂniwﬂvﬂmLw%l,l,wgmﬂﬁu
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.

** JyUsuuse
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01403234** Lﬂﬁimsnzﬁﬁug’m 3(3-0-6)

(Basic Analytical Chemistry)
iideudousnnou : 01403111

UNUMYRLATIAIIEY asaratsuasinenudnty wuifnvasaugainillu
ssuUiAssd sefudumsuandvedidninsladsey msmeasinmsuandaudy
looou LL‘U‘ULLNU‘UENﬂ’I‘iLLEJﬂLLaBﬂ’]iiz"q‘ﬁﬁﬂ‘uaﬂLLﬂG]I’aE]E)‘ULLﬁSLLEJuvL’e)E]?J‘uaﬁuw%‘Ej A9
%Lﬂi’]?ﬂ‘lﬂﬂ&'ﬁﬂ%ﬂ’ﬂ MIIATLALAYNTIANGH NISIANSANTA-LUE NTINIALAENTT
Vianznau nsinmsalasnisfeasdedou nsinnseseend awninsalnduuy
aﬂﬂﬁuLﬁaﬁﬁu

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.

01403235* Uﬁﬁamsmﬁimiwﬁﬁugm 2(0-6-3)
(Laboratory in Basic Analytical Chemistry)
Iniideuiouainou: 01403112 uas 01403234 niewieuriu
URTRNTMAReInmn WA E R AN IaLasUTnadin g iniand
Experimental work in semi-micro qualitative analysis and chemical
quantitative analysis.

01403244  AflTHEANAvEnya 4(3-3-8)
(Fundamental Physical Chemistry)
IniideaSunnnion : 01403111 wie 01403115 uaz 01417112 %3e 01417267
vanguvnadaniniuel saunamansuavnalnvasdizeonad allni wag
Jjuanmnaes
Principles of chemical thermodynamics, kinetics and mechanisms of
chemical reactions, electrochemistry, and experiments.

01403245 wilBEnddmiuiennsad 2(2-0-6)
(Physical Chemistry for Chemical Engineers)
niidipaSeumnniou : 01403117 waz 01417168
noefvedtasaiididnvednduaziiussiadl nsUszgndhimnssuadl
Theories of electronic structure and chemical bonding, applications to

chemical engineering.

* Jylalng
“* Uil
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