AedUNgTIIVIMANgAITINYIENTUMTR §1913U AT W.A. 2561

A183UNETIIV LUNANEAS

01403113

01403115

01403118

01403181

wilfiugu | 3(3-0-6)
(Basic Chemistry 1)

praaularlATIaing seUURiTefn s1ALINTIYUINTN WusELAd
USunuduius uwia veavan ‘U@QLL‘%Q A158YANYLALADARDYA

Atoms and their structures, periodic system, representative
elements, chemical bonds, stoichiometry, gases, liquids, solids,
solutions and colloids.
wifiug | 3(3-0-6)
(Basic Chemistry i)
fifosSouninou : 01403113

QUUNAAIERNT JaunarIansiall aunalall NIALATIUA AUAAUDY
looau wllwi s1gunsudty willreesAiudy wildiedes wildunsd
ﬁugm

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

coordination chemistry, nuclear chemistry, basic organic chemistry.

UfTRnsafiiugy 1(0-3-2)

(Basic Chemistry Laboratory)

FfidosSounnou : 01403113 wiondeury
Uﬁﬁﬁmimaaqﬁm%’uLﬂﬁﬁugm

Experimental laboratory for basic chemistry.

ANUUaBAsELaEN1TIANISLTLAL 1(1-0-2)

(Chemical Safety and Management)
Tausssuaulasndeluesufufinis nsuseliudunsiouasainy

Fos Lenansteyaninuvasady m3duunUssianasiaidunse ns

LY = aa A Y <3 = o w ) =
INNITAIILAN LANALVYI N1TIALNUAIILANLALATITINIIAVDILFYNIILAN



01403211

01403223

a val

gunsailesiudvuasisufuflunsalgnidy wellaujuadimsunisldeu
a1siiidunsewarnsidaunsallurieslifinig ngvunsuastedsRunu

9

v a
ANUUADNNEN9LAL

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.

\Adleflunsd | 3(3-0-6)
(Inorganic Chemistry I)
FfidosduunIney : 01403115

1A598571908 MY AU DEABNLATFYANYAINIY  AUNINT NGUA AL
n1suszendlyd nqufeesiaidduiana nsiiniuserateaudnany
Yosudiedunid usuail iaflveensa-ud wnunmussuadeulniiuaznnsld
Uselovil

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.

LARBUNIY | 3(3-0-6)
(Organic Chemistry I)
Ffideusouanneu : 01403111 %ide 01403115

NUYMIUARBUVTE NI MUNUITANVBIENTBUNSY  UHASeAL
waznalnfiugiuvesansusznou  ameslewadl | afvesarsuedunldn
lalasmsuou weoafaiglad aeupnalndu arsuszneuwelsuudn Wuea
uazuesatglan

Theories in organic chemistry, classification of organic compounds,

chemical reactions and basic mechanisms of compounds,



01403224

01403225

01403226

stereochemistry, chemistry of aliphatic hydrocarbons, alkyl halides,

conjugated dienes, aromatic compounds, phenols and aryl halides.

WPIBUN3E | 3(3-0-6)

(Organic Chemistry II)

Aiifeaduuinniow : 01403223 wag 01403225
audfnazuisenalivesansusenoudunid Loanosed 8113 Loan

lad Alau nsnAsuan@dnuaveyiius arsusznaulamisueila woilu lneoea

a v o

wazlnlodes Ufsureendnduiariantu  UHAsensdnsesdalng
wilvesanstilaana aslulawmse TUshu &fia nseilanddn nsauANNTg
LLam\‘iaaﬂmﬂﬁuqﬂiiu

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.

UfuRn1sANBUN3e | 1(0-3-2)
(Organic Chemistry Laboratory 1)
Jerfideaiounnney : 01403112 nie 01403118 waznfoudu
01403223
UfuRn1sdmsuInn 01403223 wpiiBunse |

Laboratory work for 01403223 Organic Chemistry |.

UURNISLALBUNIE Il 1(0-3-2)
(Organic Chemistry Laboratory II)
Ffideaduuinten : 01403225 waznieuru 01403224

U RN sdmsuIn 01403224 1pdiBun3e i

Laboratory work for 01403224 Organic Chemistry II.



01403232

01403233

01403241

UfuFn1sUsunainsziniaadl 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
IiifeaFuusnmiou : 01403112 vw3e 01403118 uag 01403231
WIansoNiu %39 01403233 vionioniu
wiatiakazUf AN snnaednsziusamnaall
Techniques and experimental work in chemical quantitative

analysis.

NANAIVOUAIILATIZY 3(3-0-6)
(Principles of Analytical Chemistry)
Fgfideaeuanten : 01403115
wnAafiugnilunmslieseinaad N15INN1STeYATETA aunaLAll
TupaamiasUiinaiingied menedlagdmin mslmnsensa-iua
nslnmsalagnisiianzneu nshmsalagnisiieasidedon il
wazmislnmsninend wdnnsiuguvesaiuninsiilaamiuuuganiy
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.

AINFANSANNSULAL] 3(3-0-6)
(Mathematics for Chemistry)
JefideaSeuinnow . 01417112

a s & o .«.:4' a o § 5
AUNTUAUAAIERNS WINTUBUNTULATNITWURYUTUUSHUS L'?JﬂLG]EJ{Lu

9 9 Y

s (Y o a £

U3nil 3485 aunisigeeyius fdllunisadinaians n1suszendld
adamanstuiymvmaediifsriuguumamans guvwamansideada
saunamansiadl williih wnilateudy ngundy wazaninsalnd
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, gsroup theory and spectroscopy.



01403242

01403243

01403291

LPTILTINENE | 4(3-3-8)

(Physical Chemistry 1)

AriidioaFousneu : 01403111 vi3e 01403115 uay 01417112
nuatlulanaveuiia NITUIUAITUINY QUNNAAIAATLAZNNT

Uis&gﬂﬁﬁ’umsmumimﬂLﬂﬁLLasmﬂmW warUfURn1sMnaes
Kinetic-molecular theory of gases, transport processes,

thermodynamics and their applications to chemical and physical

processes and experiments.

LTI TINEN Il 4(3-3-8)
(Physical Chemistry II)

FNFDISLUNNDY © 01403242

Y
aad a

s a a a wva
Faunarnansiad el eIy wasUfiRnmaass
Chemical kinetics, electrochemistry, surface chemistry, and

experiments.

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

UszLnnuaznsnensienaisall n1sfvunasaumnaiifenis nns
Wdenuvasarsauneail A1sAuMIaIsaumeaall gaudayacoulail
TUSUASUAUMULAY  ASUSEIEULAZNITIATIERETAUNA A1581989
LONET ﬂWiL%EJ‘Lli’]‘EJ\‘ﬂ‘LJ Q%ﬂﬁiiﬂ%’]ﬂ%ﬂﬂ?ﬂ’]ﬂ@%

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

01403314

01403321

wilofiun3d I 3(3-0-6)
(Inorganic Chemistry 1)
AiidioaFousnneu : 01403211
asUsznoulaeesiutu lolowes audivadvin ngufiReady
Wwusy  UjAseuazdidnvsednaidnasuvesansusznaulaeesiiudu
a1suszneveaiknluyiadn nsussendldansusenaulaeasAudu
Coordination compounds, isomers, magnetic properties, bonding

theories, reactions and electronic spectra of coordination compounds,

organometallic compounds, applications of coordination compounds.

UfuRnsnsletiunie 2(0-6-3)
(Inorganic Chemistry Laboratory)
IfifosSeusnon : 01403313 vienfouiu

AN9LATEN AISANWIANTRANIIAIYATINLAENILAT LagnIT1)
SnwazianIzUsaIsUTENOUBTUNSE

Preparation, studies of physical and chemical properties, and

characterization of inorganic compounds.

nalnnsiinuizealdunse 3(3-0-6)
(Organic Reaction Mechanisms)
AiidioaFousnneu : 01403221 vide 01403224

awoslawnd n193ATIziAauNesWes nIauasiua nN1sAnvIuas
ourwnalnuesujiTonaiidunid  UFATensunuiiuuuiandledldn
UfAseansinda UfATernsunuiiuniselsuufn UiATennsidusae?
dnlnsla UfAsemesansuszneumsuedia Ujiseunslendn Ujnsen
auyadasy Uhiselnlandl

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

01403323

01403325

UfAseuansduaseiansusenaudunsd 3(3-0-6)
(Reactions and Synthesis of Organic Compounds)
IpideaFeuanneu : 01403221 w3e 01403224
Msai1aiusysEIAfUsufUAUBL mMaAsuvyiladdy URATen
msdndilvl UfATereendintunasidndu nmslinmgilassaiiaiionts
Fupmeiansusznaudunienilassasadudou
Carbon-carbon bond formation, functional group interconversion,
rearrangement reactions, oxidation and reduction reactions, structural

analysis for synthesis of complex organic compounds.

UfuRn1sARdun3d I 2(0-6-3)
(Organic Chemistry Laboratory Il)
Ipiifeauusniou : 01403224 uay 01403226
UftRnsiumeadatugs msldgunsniuaziedosdiolunsufofau
NINAABITLAUIANA Uﬁﬁ%mmsé’qmswﬁmma%mau N3sEUNGNAuI
Adanas1eAld
Laboratory work emphasizing on advanced techniques, practical
application of apparatus and equipment, microscale experiments,

multistep synthetic reactions, identificaiton of synthetic products.

VANYAVDINAASUNTTTUYI 3(3-0-6)
(Fundamentals of Natural Products)
FfideuSeuney : 01403221 %S 01403224
ifiveandndueisssueId 1M nswen msviansliuIans
n1sesutelaseadie Faduasien auddnarn1sidusylovivesnanium
FITUYR
Chemistry of natural products, detection, separation, purification,

structure elucidation, biosynthesis, properties and utilization of natural

products.



01403331

01403332

01403333

01403342

Mnszilaaniosdle | 3(3-0-6)
(Instrumental Analysis 1)
IgfidoaSeusnon : 01403231 vde 01403233
nannITkaznAtATDIsHEAaIININAL Asnsaldninsalnlseau
lanawazazmoy I5n1esdiond
Principles and techniques of chemical separation methods,

molecular and atomic spectroscopic methods, x-ray methods.

Mylesilasesasile I 2(2-0-4)
(Instrumental Analysis 1)
FfidouSeuney : 01403331
NANNISLAZINANAY9I AT IZYMILAT AN A8naalised 35189
AINU5OU
Principles and techniques of electroanalytical methods,

radiochemical methods, thermal methods.

UftRnsineilagiaseile 2(0-6-3)

(Laboratory in Instrumental Analysis)

Agfideadeunnten : 01403232 waz 01403332 viienseuty
UftRnamaaesiinseilaeiniedile

Experimental work in instrumental analysis.

LATIABURY 2(2-0-4)
(Quantum Chemistry)
Ffideadoumnnew : 01403241 way 01403243
namansAIauRN Nauueiussal wazn1sUssgndmaal
Quantum mechanics, theories of chemical bonding, and chemical

applications.



01403343

01403345

01403381

QUUNAAIARSLTIADA 2(2-0-4)
(Statistical Thermodynamics)
Ipiifeadeusnmiou : 01403241 uay 01403243

namansideata fandunisudsdiuveduana anuduiussening
Handunsgumnanansuagiandunisdiuvedaana nsusvenaniuedl
VBIRUVNAFAN LTI

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

chemical applications of statistical thermodynamics.

N1391883LUUMIBABNIIW BT LAY ILATILaZIAINTINLAL] 3(2-3-6)
(Computer Simulation in Chemistry and Chemical Engineering)
ApidesFuanneu : 01403343 vie 01403245

nouiusyiadl suideuitiouiisfa willeufisAalazusulauisfa
MﬁﬂﬂﬂiLLazmiﬂssqﬂﬁmaﬂmwﬁimqa%ﬁﬂ@Lﬁﬂmiau WALANITINADILUY
Fenoufinaeslunmsuidgmmaaiivazimnssuadl auvelaseui
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.

awnnsalnUvesansuseneudunsd 3(3-0-6)
(Spectroscopy of Organic Compounds)
Afidedeuney : 01403224

n1sunsdudmantuin gaddavesanasuluana dansilale
daauninsalnl dunstseaunlnsalnl Juadesuunudnislawuus
arnlnsalnd wuaadnlnsiuns n1suilAsIas19uLagnISIAIIEH
a15Usznaudunsdlaussiioudsnadnlngalnl Wauin1snsadnlngeg
InUiazuugaiunlnsiuns

Electromagnetic radiation, origins of molecular spectra, ultraviolet
spectroscopy, infrared spectroscopy, nuclear magnetic resonance

spectroscopy, mass spectrometry, structure determination and analysis



01403413

01403414

01403415

of organic compounds by spectroscopic methods, developments in
spectroscopy and mass spectrometry.

[y

nsUssgndaninsalnlivianeduvsd 3(3-0-6)
(Spectroscopic Applications to Inorganic Materials)
Adidesdeunnten : 01403313

A331AT1EoeRUsENoUNILAT TASIad1e wasiuAa wavnism
dnwazlanzvesianedunid Tasmadaanlnsalndiunisduuaznnsg
ganduvedluiana Juadesuunufnlawund SlENATEUNITILUNUANLS
Tguund nsdenuudidiond Lonuisdvigeaisaieud Usignisallalnd
ANYEN 9aNIIAUAIAASBAaNATOULUUARINTIALAZADINIY 9aNTIAY
ANENSUTI0TADY

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.

wilofiun3duseynd 3(3-0-6)
(Applied Inorganic Chemistry)
AiidioaFousnneu : 01403111 e 01403115
nsUszendlddanetunidlugnamnssy us duseisen wwedn
wodluesvadansiaoasiduy Jaguily guesluana
Applications of inorganic materials in industry, minerals, catalysts,

ceramics, coordination polymers, nanomaterials, supermolecules.

WAL DRUNTITITINN 3(3-0-6)
(Biological Inorganic Chemistry)
R pIIUNINBY : 01403313
= 6a % a = aa = al
WAIlABeSALTUIUSEUUTINN  SELlauldnisanwlanglussuudinin
nsandes MsazauLazngsIsnavetlanslessy unuimveslanyly

seuudinm langlugndnuilsn nsazauwssigluszuudinm laseaing



01403422

01403424

LazN13ALATILINEN IUVSElAENTEUUMUUSITNYIR N1seanwuulilans
waznsUsEENAltvesan sty ianefiunie

Coordination chemistry in biological systems, methods to study
metals in biological systems, transport, storage and homeostasis of
metal ions, role of metals in biological systems, metals in medicine,
biomineralization, structures and synthesis of biomimetic inoreanic

crystals, molecular design and application of inorganic biomaterials.

AT RN RMVERIRIRNE 3(3-0-6)
(Introduction to Theoretical Organic Chemistry)
INFRNSEUNIADY : 01403224
Wuszinliuazlassaisluanavesasusenoudund noueesiviaids
luana nuiussiaud sefeuisnisussunumieesiviaduana
6 6 o [ o aa a 6 C sl
FONAUITANSUNTAMUIUMUATBUNTE NsaTIamasiisdunsniesla
nsimuenalnvesjiseaidunid Bvswavedlolulny nyunun @i
Aa @ < aaa
8TAY NIALAZLUE NURBERTINIIVDIUNNTEN
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.

LATILTIIINE 3(3-0-6)
(Biological Chemistry)
Ffidesduunneu : 01403224
LuIRnYeINISReUsTaiTIATiLariainen TAssase wind waviad
veatluana teulaiuazuiserveneulsydl nvedeuluduaylaoulel
nsduduoulsduazunuimluaiiniee udsefideussaudvaiisu
Fnetutagiu
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



01403425

01403426

01403431

01403432

medicinal chemistry, current research in chemistry and biology

interface.

wildunIduseynd 3(3-0-6)
(Applied Organic Chemistry)

a A

FNABUSUNNNDU : 01403224

Uszynaldlutinusedniu
Chemical composition and organic reactions of organic products

applied in daily life.

asusznaulamelslandn 3(3-0-6)

(Heterocyclic Compounds)

Fgfideaeuanten : 01403224
nsduAIIzikasUAze1veasUsznauamalslendnuiing199

Synthesis and reactions of heterocyclic compounds.

NTIATIZANAAAUTLTIN e 2(1-3-4)
(Commercial Product Analysis)
IficosSounnou : 01403333
AUIINUIEYDINITIATIENHAN A UINTIN1NYE grInEn T
NIEUIUNITATENAIDEI NIsTanIeniennazn1ell wasUuianis
NAADY
Purposes of commercial product analysis, product formulation,
sample treatment, physical and chemical measurements, and

experimental work.

nannsuseiuaunluieslUuansiesen 1(1-0-2)
(Principles of Quality Assurance in Analytical Laboratory)
Aniifeaduuanion : 01403231 vide 01403233
Auasgnintugunn nadanieada nstuduainulilivesdoya
WATANITAIUANAMAIN BUINIITIAIENITUINTFIUYDIDIANTTENTIN

Usene



01403441

01403443

01403496

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

organizations.

Tanuilu 3(3-0-6)
(Nanomaterials)
IriidesSeuinneu : 01403111 wde 01403115
unAafiugny audneniearmuesmandl waemsuszgndldYanuilu
Basic concepts, physical and chemical properties and applications

of nanomaterials.

lassasnsnazaninliufnsevesdlolads 3(3-0-6)

(Structure and Reactivity of Zeolites)

Ffideasoumnnew : 01403242 v 01403244 wie 01403245
Iassasiwdn lassasnsdlelad nsdnwdleladuas@lelndlnedsids

luana msaaduvudlolad n1siselfisensiedlolad nsussyndldly

gnamnssudusuaniasulessu azunssluana uavsisafisen
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.

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

Souavnzmauafluseduliynnd Fidedenvdsululuudazaa
N13ANLA

Selected topics in chemistry at the bachelor’s degree level.

Topics are subject to change each semester.



01403497  duuwn 1
(Seminar)
mstnauenareAumemderiunaulamanilusefuuiaygn
Presentation and discussion on current interesting topics in

chemistry at the bachelor’s degree level.

01403498  Ugymiiieiy 1
(Special Problems)
nsAnwAuAImaailussaulsyans wasissussadeuwdy
518914
Study and research in chemistry at the bachelor’s degree level and

compile into a written report.

01403499  lATsUATENIAL 2(0-6-3)
(Research Project in Chemistry)
lasanuufianisuazideluanvisiingg veaadl

Practice and research project in various fields of chemistry.

3.1.5.2 ﬁm’%masw%muanﬁé’ﬂgm

01402311 Tl | 2(2-0-4)
(Biochemistry 1)
JTifosSuuInew : 01403221 150 01403223 WaanSouiiy
waduarerUstnourenwad Tnssadrsuasninfivesilunssuiunis
meTueilumes arsazaredies Tasads aud® windives Ag
Lulawnsn sy nsatianddn ain ouleyl wazlaveulesl wagn1sussynd
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

01402313

01417111

UdRnsTedl | 1(0-3-
2)
(Laboratory in Biochemistry 1)
Iiideaiuumniou : 01402301, 01402311 wionSeufiu
UjtRnsiFesfiosuaztvivies awnlnslullawni nisdiasdlasiain
Yosiliana audfininmenmuasialdl wazn1Tiaszvidiluana Aanssy
ulwdl weallalasuilnngil
Laboratory on pH and buffer, spectrophotometry, biomolecular
modeling, physical and chemical properties; and analysis of

biomolecules, enzyme activity, chromatography techniques.

Fuadl | 3(3-0-6)
(Biochemistry 1)
didesdeuanden ; 01402311
sysumfveseulynaznsissujiselasouledl LuunuedBuuas,
WA Fameiibiuenaaisuardiaasizivessiiliang Baduasiey
YDIA1TUTENOUNAINIUGIUAZNITAUATISAILUAL NITUIAIAUVBIRLIULD
wazN1IAIUANNITLEnIanvesBululnsueslon
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.

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

adauazausioilos syfusvesilaidunaznisUssend Adaouius
wagnsUssend Ususuasnsussend

Limits and continuity, derivatives and applications, differentials and

applications, integration and applications.



01417112

01420111

01420112

01420113

01420114

wARASE I 3(3-0-6)
(Calculus 1)
didesdeuanden : 01417111
sAdnalii eyiuddes UTusvanetu aun1deoyiudyagiu
Space geometry, partial derivatives, multiple integrals, elementary

differential equations.

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

naFand nsedeuiiuuueduedin adu namanivediva guvva
Aans

Mechanics, harmonic motion, waves, fluid mechanics,

thermodynamics.

Nandvily 1 3(3-0-6)
(General Physics 1)

FNFBISeUNINDY : 01420111

(%

Triusiidn eduwimanliih Weumans Hdndealndilosiu waz
a a faa 4
WARYINENE
Electromagnetism, electromagnetic waves, optics, introduction to

modern physics and nuclear physics.

1

UAUANSHENS | 1(0-3-2)

(Laboratory in Physics 1)

FfideaSoumnnew : 01420111 viendoudu wie 01420117 wiondouu
UftAnsdmsuin Mandvly | vieTlAndiug |

Laboratory for General Physics | or Basic Physics I.

UuRnsHEnd I 1(0-3-2)
(Laboratory in Physics II)
SefidoaSoulnnou : 01420113 way 01420112 viiendouty wse

01420118 visawsaunu



01422111

01424111

01424112

1%
=]

U URnsdmsuIn Wandmly Il viseT@ndiugiu I

Laboratory for General Physics Il or Basic Physics Il.

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

wuIRNARAEIfUIvaaR faTadiundedl F1inAnats fatanns
3218 HuUsduuaznITLanksANLIz Juveiiulsdu Nsuanuaem?
W N15HaNUetve MsuINUAIUNR MsuanLasiied1s aif euludniy
UszrngifeiuarassUszyng maliesgsideyaninud nsinszia
WUTUSIULUUNIAAED N1TIATIZRNTAND0LTLEUL U

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.

PANTIINGN 3(3-0-6)

(Principles of Biology)

(Y]

Pluanavesdsildin waduaziuunueddy Wugmaniuayifmuins
AIINMAINNa8verinaliT%n Tassadrcnarutnfivesdninas iy
UnAIneuazngAnssy

Biomolecules of organisms, cell and metabolism, genetics and
evolution, species diversity, structure and function of animals and

plants, ecology and behavior.

FIINLINIAUHUANS 1(0-3-2)
(Laboratory in Biology)
Ffideadoumnnew : 01424111 WiaSeundouiu

Uuan1smslindesganssal waduazdiulsenouvessad ey

13 d'

PN ¢ o a aaa A A A
LRSS NITILARDUNUDIATT L@u‘l%NLLaz‘WﬁQQWUﬁLUﬁQN%'}W LUDLYBNYLLAY

v @

dnd 19INTVeueaduarNITUUNYAT  NITAUNUSHATNISIATYVRIENTIN

aaa a

AUNAINNANYVDIFINTIALAE WIAINEN



01446331

01446343

01446381

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.

nzvuNMIHanansUsznoulalasasuou 3(3-0-6)
(Hydrocarbon Processing)
IfidoaSounou : 01403224
99AUT2NaUTDIUTATLABLLAZNITIMUAYUITZLAN  ATEUIUNITUEALAE
539UBR NIrUILNINAULITY NsuANMILAZNT U FUMERLTULATeN
nsNARToINAE AT IZ
Composition and classification of petroleum, natural gas separation
process, refinery process, catalytic cracking and reforming, production

of synthetic fuels.

wniiwedwesiloy 3(3-0-6)
(Introduction to Polymer Chemistry)
Jgrfideniounnou : 01403221 wie 01403224 wag 01403243
w30 01403244
wRANugIuNIInermaninedues UiASeIn1sianediueduay
naln NSAANEAWRTTIN JauNamIans A1zdIMTUNISNANDALDS NS
ﬂ’J‘U@M‘j’mﬁﬂimLﬁQaGUENﬂ’ﬁﬂ’]iLﬁﬂW@ﬁLM@%LLUU%ﬂ autAvosnedluesi
aula
Basic concepts of polymer science, polymerization reactions and
mechanisms, copolymerizations, kinetics, polymerization conditions,
control molecular weight of step polymerization, properties of

interesting polymers.

ANSLASEUAIIUNTOUANSUNITVINIUY 1(1-0-2)
(Preparing for Work)
NANNIT LUIAALAZNTEUIUNITYDINITNINY SELT8UYaUIAUN

Netes mnuvasadowaznsiamamaeil anuiiugulasinailalunig



01446382

01403111

s

adasauendn anudiugiulunsufoRon nsfeansuasuywedusius
n1simuIYAinAm  sruunsuImsaaainluaniulsznaun1s seuy
WIRNTFINEINa Lona1sall welian1sEue N1STEUIIBIIUITETITUNIY
WEans

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, 1SO,chemical
literature, presentation techniques, report writing, scientific ethics.
\nfiAswande 3(3-0-6)
(Environmental Chemistry)
IficosSounnon : 01403221 vide 01403224

WAflvesh UsIBINTA uazhy Nafivvesdtinden N1IAIVALLAENNT
IANITUANY

Chemistry of water, atmosphere and soil, environmental pollution,

control and management of pollution.
3.1.5.3 A195UMYIIWIVIUINT

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

prRoULArlATIAI9BYARN TEUUTSeRRN Wussial URseadl i
VoA VoILTe @1sazane qm‘wwamam% auUNaransLadl a:u@al,ﬂﬁ
dudninsladuaznisuandndulossy nsauaziva aunaveslessy
i lniln

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

01403114

01403116

01403117

UFtRnsiaiily 1(0-3-2)
(Laboratory in General Chemistry)
Fdidesdeuanden : 01403111 wiendeuiu wie 01403119 wiendeuiu
UfuAn1sdmivie 01403111 wailvily vwie 01403119 wadivialy
AUSUINEIEEATAITLINNE
Laboratory work for 01403111 General Chemistry or 01403119

General Chemistry for Medical Sciences.

UFtRmImdnyaLagivily 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry)
Fgfideaduuanden : 01403117 wiendeursy

UFtRnsdmIun 01403117 ndnyaiaiinly

Laboratory work for 01403117 Fundamentals of General Chemistry.

URURNSIATEMSUINEFEnSTIN N 1(0-3-2)
(Chemical Laboratory for Biological Sciences)
Jrfideaidauninen : 01403119 nSendeudu nda 01403111
naansouiu
Ufuinsveasaniidmsuinermanszinin

Chemical Laboratory for biological sciences.

wé’ﬂgamﬁﬁ"ﬂﬂ 3(3-0-6)
(Fundamentals of General Chemistry)

1Aseas19eERaN AT NNEDOANLATENURNINANTINNSDDAN WusHLAY
USinaudusius uwha vesuan veuds asazay vaunaraniiadl auna
il nsnuaziua aunavedlosou siEnElwumiin lane elave uazda
lave langunsuaduy

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

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



01403119

01403121

01403122

wilvhludmsuineneansnisunns 3(3-0-6)
(General Chemistry for Medical Sciences)

lassadnsoznon Wusviall USunauensduiud uia veswds aisazane
QauUNaFNans Faunarnansiall augaell Je1unIALALIUE AuURaved
lovou wazadlniln

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

definition of acids and bases, ion equilibrium and electrochemistry.

WA UERILNNOAERS 4(4-0-8)
(Chemistry for Veterinary Medicine)
lassassosnon Wuswiall USunauduiius uia ansavaty auvina
5 6 = a a aa a6
ANERNT AUNAAIFRNILAU Eﬁll@]]’ﬁl,ﬂll amqammlaaau wqwgmqmmuma
a a a 6 a [ a [
LﬂﬂJ?JENﬁ'ﬁLLE)ﬁLLW@ﬂl@I@iﬂ’]’i‘U@u LL@ﬁﬂﬁLﬁlﬁ@ LL@I?LLNGIﬂIE‘II@iﬂ’]i‘UE]‘LJ
LOANBERA Jwas anantus Wwasa Mladwas weanlen AlAU NSABUNSE
(% 6 a a6 a a a ¥ a a 6
@HW‘Uﬁﬂiﬂ@u‘Wiﬁl LONU EﬁLVl@iIE)LﬂlI ﬂ?iﬁﬂiﬂiﬂﬁ’iﬂﬂsﬂ@ﬂﬂﬁiﬂigﬂ@“UE]‘LW]’iEJ
lngdgneaninsalnd Ujfsenaliuaznalnvesuizen
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.

UfuRNsalidmsudmunneaans 1(0-3-2)
(Laboratory in Chemistry for Veterinary Medicine)
ApidesFeuinteu : 01403121 niendeuy

U URnsdmsuIn 01403121 ialldwmsudniunmerans

Laboratory work for 01403121 Chemistry for Veterinary Medicine.



01403123

01403221

SAa & o (%

LARBUYITEUSUINE @RI NITUNNY 3(3-0-6)
(Organic Chemistry for Medical Sciences)
Ffideusounnneu : 01403119

NOURNIBANBUVSY N13TMUNUTEIANTesEsBunsd Uisealiuas
nalnvasdisen ameslowndl Lailvesansueduninlalasmsueu weada
wlan welsuudnlalasmsven Msmlaseadsvesarsdunsdlagisnisaidn

U 1 a

nsalnl audfvazuisenvedwoanesed 8o arsusenouilusa wead
aUWUSNIABUNSEY uaziedy

lag Alau NIABUNTE

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

CRITER] 4(4-0-8)
(Organic Chemistry)
IPFeSTUNIADY : 01403111 wse 01403115 %39 01403117
a aa a 6 o a a 6 aaa

NOUHMIUANDBUNTY N1TAMUNUITZIANVDIETUTENBUBUNIY U5NT8
wilkaznalnvesufisen aweslowdl taflvesansueduifnlalasaisueau

a 13 a 1 v
woaratglan welsuudnlalasaisueu n1snilaseadiswesansusenou
a a 6" aa | wva aaa & a s
dunidlagdsnsaininsalnl audfvazUfjise1vesioanaged Bines
asUsenauiluea weadlan Alaw NIABUNTE oYRUSNIABUNIY Lodluuay
arsusznaululasiaudug afia arslulawmse nsneziilu TUSAU waznTn
a aa
UINABN

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,



01403222

01403231

01403234

amines and other nitrogen compounds, lipids, carbohydrates, amino

acids, proteins and nucleic acids.

UfuRn1sANBuN3e 1(0-3-2)
(Laboratory in Organic Chemistry)
Fdidesduuinten : 01403221 wiendeuiu wie 01403123 wienseuiu
UFuRNsdmsUIv 01403221 WaliBuvsd wse 01403123 AfiBunse
AuUSUINEIEEATAITLINNE
Laboratory work for 01403221 Organic Chemistry or 01403123

Organic Chemistry for Medical Sciences.

USHadAs1vinIaLmll 2(2-0-4)
(Chemical Quantitative Analysis)
A 7FBsuUNINew : 01403111 Wse 01403115
PANNNTHALATTUIUNISIINNTIATIEYMLAL andranslusyideuis
a ¢ p a a ¢ a - @ a
WATIEN mqwgﬂuﬂimmami’]w AMTIASIEVLABEINTN  NNFIATITILAE
ATINTH ASINTANSA-WE NTmSAlagAISAnAENaY NSNS
Tasn1siinansidedou nslnmseinend wdnnisiiugiuvesaUninglnle
a =4
INIWUUYANAU
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.

WAz 3(3-0-6)
(Basic Analytical Chemistry)
Ffideadeuanden : 01403111

UNUINTOLARILATIZY @1582a18LASNUIEANILTNTY  LUIARUDI
aupaindluszuniiened sedutumsuandmesdidninsladeeu mamen
AsfaNIsuAnaulensl LUUMNUYEINITHENLAZNITIZYTTAVDILAR

looaunazwaulonauaiunsd n1sI@sIzItaeuInln NsAIATIZALAENTS



01403235

01403244

01403245

Tnwsa mslnmsansa-wwa nmstnmsalagnisiienzneu Asinmsalagnis
Anansidedou nislnmsninond awnlnsalnBuuugandudosiy

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.

UFTRNsATARsziiug 2(0-6-3)

(Laboratory in Basic Analytical Chemistry)

Iiifeauusniou : 01403112 uaz 01403234 wiendouiu
UftRmmaassqanmilesginnamatazUiinaidinggsimand
Experimental work in semi-micro qualitative analysis and

chemical quantitative analysis.

WILGaANdvaNYS 4(3-3-8)
(Fundamental Physical Chemistry)
it Tousnnen : 01403111 w3e 01403115 uar 01417112 u3e
01417267
nangunNaransnILAl Iaunamansuaznalnvesuisenadl
willwih waguuinisveaes
Principles of chemical thermodynamics, kinetics and mechanisms

of chemical reactions, electrochemistry, and experiments.

wIIAEnddusuimnsiall 2(2-0-4)
(Physical Chemistry for Chemical Engineers)

AVINNDIBUNINDY : 01403117 Wy 01417168

nouijvedlasadidiannsednduaziussiadl nsUszenAludangsy

Theories of electronic structure and chemical bonding,

applications to chemical engineering.






