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(1)  unuIEnw Nl lddandn 30  widefin
1.1 ngus1svagnligy lifoundn 6 wiagfin
01175xxx  NANTTUNAANW 1(0-2-1)

wazlaen

(Physical Education Activities)

a =

Seudnludaenin 5 uheis 91183 LI AN

nauansyagfilay faegeseIivrelull

01387101

01387103

01459101

01999011

01999033

01999213

aaﬂzmiagéauﬁ’uﬁ?ﬁu 3(3-0-6)
(The Art of Living with Others)
UveynAsugnaneLiiesiunmsaaun 3(3-0-6)
(Philosophy of Sufficiency Economics and Buddhism)
IineniieTinady i 3(3-0-6)
(Psychology for Modern Life)

a’mmﬁamgwsma 3(3-0-6)
(Food for Mankind)

Aalzn1satuTis 3(3-0-6)
(Arts of Living)

danndon naluladuasiin 3(3-0-6)

(Environment, Technology and Life)

1.2 ngusszAanswisdusznaunts Lidleendn 3 wilefin

Tidenseulitesndt 3 mihefin 3nsedulunnaisn@nwialy nau

aszuiaUsenaunis Aeiiegeseivsielull

01005101

01132101

01200101

01999041

01999043

wialulaginuasadsl 3(3-0-6)
(Modern Agriculture Technology)
AUsEnauMITulu 3(3-0-6)
(Modern Entrepreneur)

NISAALTNUINNTTY 1(1-0-2)
(Innovative Thinking)

\Augenandlilon A iudiniia 3(3-0-6)
(Economics for Better Living)
nsAnadasTALilansdanisanen 3(3-0-6)

(Creativity for Value Management)



1.3 ngussEnIeiunITHedns 13 weia

01371111 Hoarsauwme 1(1-0-2)
(Information Media)
01999021 nwilvefiensdeans 3(3-0-6)
(Thai Language for Communication)
waglildonissunwaelsena 1 e o - -)
1.4 ngusmsswailiaslnguazwaiiaslan Lifdfesndn 5 wiaefin
01999111 FNERSUAIUHUAY 2(2-0-)

(Knowledge of the Land)

warlidendeudnlddesniy 3 wiedn 1nsedvlunuanindnwial

nauansenaifiosineussnadiedan dwogaseivseluil

01390102 msvieafiendadieasse 3(3-0-6)
(Creative Tourism)

01450101  &wnulveiulsenpuondeululandagiu  3(3-0-6)
(Thai Society and ASEAN Community in Today’s

World)

01455101 nsiledlanludinuszdniu 3(3-0-6)
(World Politics in Daily Life)

01999031 wsAne138sTTUlAN 3(3-0-6)
(The Heritage of World Civilizations)

01999141 uywdiuday 3(3-0-6)

(Man and Society)

1.5 nguanszqunIeaans liffoendn 3 wilogfn
deneulivesndt 3 viiwin nsedntunuimivdnwiily nau

= § v o ! a ! dgj
FTFUNIYATAT A eTednnelull

01255101  uywdiuneia 3(3-0-6)
(Man and Sea)

01376101 2550UNTTUAUTIN 3(3-0-6)
(Literature and Life)

01420201 SpyudiuasAzosusedu 3(3-0-6)
(Gems and Jewelry)

01999034 AauIinual 3(3-0-6)
(Art Perception)

01999035 TAUSTINAUAINUTIG 3(3-0-6)

(Music Culture in Life)



(2)NUINIVANL lidesndn 97  wuhefa

2.1 W mNUY 28  wiqenn

01403113** iafiiugu | 3(3-0-6)
(Basic Chemistry 1)

01403115** .afifiugy I 3(3-0-6)
(Basic Chemistry II)

01403118 UfjURnsiafiugn 1(0-3-2)
(Basic Chemistry Laboratory)

01417111 uAaAaH | 3(3-0-6)
(Calculus 1)

01417112  uAaA&d I 3(3-0-6)
(Calculus II)

01420111 ALY | 3(3-0-6)
(General Physics 1)

01420112 ALY I 3(3-0-6)
(General Physics II)

01420113  UURNISHEN | 1(0-3-2)
(Laboratory in Physics )

01420114 UFURNSWEN I 1(0-3-2)
(Laboratory in Physics II)

01422111 wANARA 3(3-0-6)
(Principles of Statistics)

01424111 %aNTTINYN 3(3-0-6)
(Principles of Biology)

01424112 A AMe1nAUHURNT 1(0-3-2)
(Laboratory in Biology)

2.2 AW UaWILUIAY 57  wiuoenn

01402311 TwAdl | 2(2-0-4)
(Biochemistry 1)

01402312 UfUANSTwAL | 1(0-3-2)
(Laboratory in Biochemistry 1)

01402313 Fadl Il 3(3-0-6)

(Biochemistry i)

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

0140321 1** LAdlaluve | 3(3-0-6)

(Inorganic Chemistry 1)



01403223** LB un3e | 3(3-0-6)

(Organic Chemistry 1)

01403224** L,ARdUN3E Il 3(3-0-6)
(Organic Chemistry II)

01403225 UfURNSLATIBUVSY | 1(0-3-2)
(Organic Chemistry Laboratory 1)

01403226 UfUANSLATBUNSE Il 1(0-3-2)
(Organic Chemistry Laboratory II)

01403232  UURNTUTINAATIEAINIAAL] 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)

01403233  WANAIVIILATIATIZN 3(3-0-6)
(Principles of Analytical Chemistry)

01403241* AlnMARTAIRTULAL] 3(3-0-6)
(Mathematics for Chemistry)

01403242 AT FINEAN | 4(3-3-8)
(Physical Chemistry )

01403243 LATLTINANS I 4(3-3-8)
(Physical Chemistry II)

01403291 Lona"sHAll 1(1-0-2)
(Chemical Literature)

01403313** afatiun3d Il 3(3-0-6)
(Inorganic Chemistry II)

01403314* YuRnisiaiioiuvse 2(0-6-3)
(Inorganic Chemistry Laboratory)

01403331 mslaseilaandesde | 3(3-0-6)
(Instrumental Analysis 1)

01403332 msiaseilaea3adle I 2(2-0-4)
(Instrumental Analysis II)

01403333 UjiAnsieszsilaeiaieailo 2(0-6-3)
(Laboratory in Instrumental Analysis)

01403342** LALlADUF 2(2-0-4)
(Quantum Chemistry)

01403343** gUnNaranLaaa 2(2-0-4)
(Statistical Thermodynamics)

01403381 awnlnsalnUvesasusznaudunse 3(3-0-6)
(Spectroscopy of Organic Compounds)

01403497  &u3un 1

(Seminar)



01403499 1ASINUITENILAL 2(0-6-3)

(Research Project in Chemistry)

2.3 Ay aniziaen lddesndn 12 waehna
TMdenSeuannsiedvseludl
01403321* nalnn1sinUfAzeaiiduvsg 3(3-0-6)

(Organic Reaction Mechanisms)
01403322% Ui uasn1sdunszvasuseneudunsd  3(3-0-6)

(Reactions and Synthesis of Organic Compounds)

01403323  UfURNIsLATIBUYSE Il 2(0-6-3)
(Organic Chemistry Laboratory IIl)

01403325 WANYAUDINANNUITITUYIA 3(3-0-6)
(Fundamentals of Natural Products)

01403345 n159@esuuUmMEApLiImesluiIvILAdl 3(2-3-6)
wagIAINTIAULAL

(Computer Simulation in Chemistry and

Chemical Engineering)

01403413** nsUszandaninsalnlivTaneduvsd 3(3-0-6)
(Spectroscopic Applications to Inorganic Materials)

01403414  pflofiun3dussynd 3(3-0-6)
(Applied Inorganic Chemistry)

01403415% 1ASadun3OTTINN 3(3-0-6)
(Biological Inorganic Chemistry)

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

01403424  \ATILTITIINGT 3(3-0-6)
(Biological Chemistry)

01403425** .Aldun3duszynd 3(3-0-6)
(Applied Organic Chemistry)

01403426 @1sUsznauLBWvlsluAan 3(3-0-6)
(Heterocyclic Compounds)

01403431  ATAATIZANANAUINTINAYE 2(1-3-4)

(Commercial Product Analysis)

01403432 wannsUseiuau nluiesUAnsaTen 1(1-0-2)
(Principles of Quality Assurance in Analytical
Laboratory)

01403441 Jaguilu 3(3-0-6)

(Nanomaterials)



01403443 lpssasuazaninliufisevesilolad 3(3-0-6)

(Structure and Reactivity of Zeolites)

01403496 \3ouanzynuad 3(3-0-6)
(Selected Topics in Chemistry)
01403498  Jgymiet 1

(Special Problems)
01446331 nszUUNMIHARaNTUTznaUlalasAISUDY 3(3-0-6)
(Hydrocarbon Processing)

01446343 pliwaduasilasnu 3(3-0-6)
(Introduction to Polymer Chemistry)
01446381 N1SATYUANUNSDUFINSUNITINGT1U 1(1-0-2)

(Preparing for Work)
01446382 LadAWINaDY 3(3-0-6)

(Environmental Chemistry)
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01403113 iafifiugu | 3(3-0-6)
01403118 U{tRnsailiugiu 1(0-3-2)
01403181 AUUABAALAZNITIANTITLTILAL] 1(1-0-2)
01417111 umaAad | 3(3-0-6)
01424111  w&NTINYT 3(3-0-6)
01424112  FInennAUfuRng 1(0-3-2)
01999021 nwilneifienisdeans 3(3-0-6)
01999111  AANILUAILHUAY 2(2-0-4)
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01175xxx  AANTIUNAANEI 1(0-2-1
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ANBSUY5182%1

1. mesugsedvlunangns

01403113* pflitugtu | 3(3-0-6)

*

01403115

*%*

01403118

01403181

*

(Basic Chemistry 1)

PrRoULALlATIATIY TEUUNTRRAN S1RLINTigumin Wuszall USuio
53 W‘Uﬁ‘ WHd Yo9Lran GZJ@QLL%Q maazmmmmaaaaaﬁ

Atoms and their structures, periodic system, representative elements,

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

LAl I 3(3-0-6)
(Basic Chemistry 1)
A 7FedsuNInNeY . 01403113
QUUNAAENT FAUNAAIANTIAN aunalAll NIALALUA Aufavedlenau
al a o e ca L aa a 6 aa a o‘ldy
wadlbaleln SINLNTUYTU AHLABDIALLTY LANTILARYS LANDUNIUWUTIU
Thermodynamics, chemical kinetics, chemical equilibria, acids and bases,
ionic equilibria, electrochemistry, transition elements, coordination chemistry,

nuclear chemistry, basic organic chemistry.

UfTRnseilitugiu 1(0-3-2)

(Basic Chemistry Laboratory)

Ffideaieunnou : 01403113 wiendout
URTRnsmaaesdmsuiaiiiugu

Experimental laboratory for basic chemistry.

ANUUADANBUANITIANISLTNAL 1(1-0-2)
(Chemical Safety and Management)

Fausssuanuvaeadeluiesufiing melssdudunsienazannudsq
na1steyanulasndy A5 UAUIEIANENTANSUATIE N13IANITANTLAL
widden nisdaivansiafivaznisindnvendeniaedl gunsaillesiudouazis
Ufudlunsdlaniau wallaujiadwsunisidauasaisunsewaznisidounsaily
WoUURnTs ngraneuaztedsfusuanuUasndeniundl

Culture of laboratory safety, hazard and risk assessment, safety data
sheet, classification of hazardous chemicals, management of chemicals, green
chemistry, chemicals storage and waste chemical disposal, safety equipment
and emergency procedures, laboratory techniques for working with hazardous

chemicals and laboratory apparatus, laws and regulations for chemical safety.



01403211*

*

01403223*

*

01403224*

*

01403225

wnilolun3d | 3(3-0-6)
(Inorganic Chemistry 1)
fifosdeunney : 01403115

1593 190ER0N  ADULPLRONLALAANYINAY  ANIRT NAUYA LaYNIT
Uszendld  noufeesivadduana  mafaiuseraieaudnas  vesudseiun
36 wsuedl afveansaiva  wnunnusuedeulniuaznisldusslevd

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.

LPIIBUN3Y | 3(3-0-6)
(Organic Chemistry 1)
ANFDUTIUNINDY : 01403111 %30 01403115
a aa a 6 o a a 6 aaa =
MOUAVILANBDUNTY ATV IMUNUTLLANVDIF1TOUNTE Ugﬂimmml,azﬂaiﬂ
WuguvedansUseney  awmeslewndl L Alvedanswedwndnlalasaniueu  ueafa
3 a a | a 13
wlan ﬂauiqmmlmu asUszneuuelsuufn Wuea wazuesalglan
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.

LATBUN3E I 3(3-0-6)

(Organic Chemistry i)

Ipidesdeunneu : 01403223 wag 01403225
audfnarUiisenelvesasussnauduvsd weanaged Bnes waanlan Alay

nsnAsUBNANLaTaYNUS arsUsenaulamisuetia eliu lnesa wazlnledwes

Uiseneendatunassintu  Uffsensdmsesiilval wellvesanstiluena

Astulainsn 1UsAu a N3aTARBN N13AIVANNISLARIBDNTINNUGNT Y
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.

UfuRnsieiiBunsd | 1(0-3-2)
(Organic Chemistry Laboratory )
NNABUIIUNINBUY : 01403112 %58 01403118 waznseuiu 01403223



01403226

01403232

01403233

01403241*

UfuRnsdmsuInn 01403223 waiiBuvise |
Laboratory work for 01403223 Organic Chemistry |.

UfuRNsATBuN3E I 1(0-3-2)
(Organic Chemistry Laboratory II)
iideaseusnneu : 01403225 uagndeniiu 01403224
UuRnsdmsuInn 01403224 LaTiBuvSe I
Laboratory work for 01403224 Organic Chemistry II.

UfuRNMsUTINadesIeimaall 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
Ipiideeunten : 01403112 %30 01403118 uay
01403231 w3endauny  wse 01403233 wsonsounu
wiallawasUfuRn1sveasdiinseiusuamiuadl

Techniques and experimental work in chemical quantitative analysis.

NANNITVOLATIATIZY 3(3-0-6)
(Principles of Analytical Chemistry)
iideaseuinney : 01403115

wuAniiuglunsiesginaad nsdansdeyaiieadin  aunaaily
AuA AT USINAeTIEY Meesilastmin nslimsansa-wa nslse
Tnensiianznau  Msnsalaensiieaadedou  wdlwiwaznslnmninend
ndnnsiiuguvesaiunTnsiwlmuviuuuganiy

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.

AdlnAansdmsuAll 3(3-0-6)
(Mathematics for Chemistry)
Anfifeaiownrou : 01417112

oynsuadiaeans  Tleidusynsuuaznsdsuguuitus  nnwesluligh 3
5 aun1sdaeyius  elunisadinenans n1sussendldadinenansiudaym
maediifefugauvmamans  ouvwamandileadd  auwamandiadl el
\AlAdaUAYN Nauinay uaraUnlnsalny

Mathematical series, functional series and integral transforms, vectors in

three  dimensions, differential  equations, mathematical operators,



01403242*

*

01403243

01403291

01403313*

*

mathematical applications to chemical problems related to thermodynamics,
statistical thermodynamics, chemical kinetics, electrochemistry, quantum

chemistry, group theory and spectroscopy.

LATILTTEN | 4(3-3-8)
(Physical Chemistry 1)
AiidioaSeuannion : 01403111 vie 01403115 uay 01417112
nouIatluanavetiiia nrUIUMTIINT QuUNamManswaN1sUTEYNARY
NsEUIUNIIBATLaENIENN wazUfuRn1sveass
Kinetic-molecular theory of gases, transport processes, thermodynamics

and their applications to chemical and physical processes and experiments.

LATLTRENE Il 4(3-3-8)
(Physical Chemistry i)
iideuseuinnew : 01403242

saunamansiad il 1dfuAY werURdRnavmnaes

Chemical kinetics, electrochemistry, surface chemistry, and experiments.

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

USELATLaESNENTONESIAT  NSAvURENTEUNATIREINS Msidonumas
ansaunaed  nsAumasauweell - gudeyaseulad  lUsunsuAumILWAY
MM3USEIULAENTAATIZAENTAUNFA N19919DU8NENS NISITEUSIBU 9385554
MO

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.

wilotiuvse |l 3(3-0-6)
(Inorganic Chemistry 1)
fidosdeunnnou : 01403211

asUsznevlroosiuiy  loluwed  audtimawivdn  wquiiReaduiuse
Ufiseuardidnnselinanasuvesansusznaulaeesiuty  asusznaveasunly
wiiadn n1suszgndldansusenaulaeesauty

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

organometallic compounds, applications of coordination compounds.



01403314*

*

01403321*

*

01403322*

*

01403323

UfuRnsieetiunid 2(0-6-3)
(Inorganic Chemistry Laboratory)
iifeaseusnneu : 01403313 wiendeuiiu

NSPSYN NSANTIANUANINIEA LA NINAT LaYN1TUIANYULIANIZ Y
ansUsEnaUatunsg

Preparation, studies of physical and chemical properties, and

characterization of inorganic compounds.

nalnnisiisuiseneidunsd 3(3-0-6)
(Organic Reaction Mechanisms)
AiidioaFeusnnion : 01403221 we 01403224
awesloall  MTIATIzRRaUNEsINeS NIAUATLIUA NIsANWILAzeSUIBnaln
YoIUfATeLATIBUVSY Ut msunuiuuuiiedleidn  Ufiseniside
URTennsunuiiviaaelsuudn  UARSensfudeddninglid  Uiiseves
a1sUseneuanivella UfAsewnsleedn UfATeneuuadasy Uiiselnlanadl
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.

UfRsenavnsdansnziansussnaudumse 3(3-0-6)
(Reactions and Synthesis of Organic Compounds)
Fdideaieunou : 01403221 wie 01403224
nsasiuszIEinsasueuiumiuey MaAsuvyilsidu U§Aseinisda
flmi UfATeneendadunaridndu nsiinsgilassaiiaiiontsdansig
ansUszneuduvidnilasiadedudou
Carbon-carbon bond formation, functional group interconversion,
rearrangement reactions, oxidation and reduction reactions, structural analysis

for synthesis of complex organic compounds.

UfuRnseTdun3e Il 2(0-6-3)
(Organic Chemistry Laboratory lI)
Jnfifeaiownnou : 01403224 wag 01403226

Ufthnatumedadugs  milfgunsnuanedesdislumsufifon ms
neanssiuania Ufisenmsdnensinatsdunen  massynEnfueifidunse
g1

Laboratory work emphasizing on advanced techniques, practical



01403325

01403331

01403332

01403333

01403342*

*

application of apparatus and equipment, microscale experiments, multistep

synthetic reactions, identificaiton of synthetic products.

VANYAVDINANTTTTTUYI 3(3-0-6)
(Fundamentals of Natural Products)
Ipiideadewnnen : 01403221 vde 01403224
nilvemanfamisssed  mmsem msuen  mevhanslidand s
psulATEs e TiduaTiey andfuernisliuselurlvenaninessTuyis
Chemistry of natural products, detection, separation, purification,
structure elucidation, biosynthesis, properties and utilization of natural

products.

MTATIERLALLATOIED | 3(3-0-6)
(Instrumental Analysis 1)
IfeuIeuIINeY : 01403231 %3a 01403233
LY a aa a aa = U
NANNITHAZNAUAYDIITHYNAITNIAL ’36'1/1’1\‘1?1LUﬂIMiﬁIﬂUiz@UI@JL@Q@LLaS
DrAON IoV9Tdend
Principles and techniques of chemical separation methods, molecular

and atomic spectroscopic methods, x-ray methods.

nTieTzilaepIose | 2(2-0-4)
(Instrumental Analysis II)
I doaseuNINeY : 01403331
% a aada 6 a aa Ay a aa a L4
nannshazmAtlaveisilaszvmaadlnil Biaalsd ABTeruiou
Principles and techniques of electroanalytical methods, radiochemical

methods, thermal methods.

UitRmsaneilagiaiesile 2(0-6-3)

(Laboratory in Instrumental Analysis)

Ifidosdeunnow . 01403232 uaz 01403332 visendauiiu
UjtRnsmaaediianzilnaaiedilo

Experimental work in instrumental analysis.

\AilAT Uy 2(2-0-4)
(Quantum Chemistry)
JondideaSeusnneu : 01403241 way 01403243

NAMARTAIBUAL NOufuaiuseiall wazn1sUsEYNANILAL

Quantum mechanics, theories of chemical bonding, and chemical



01403343*

*

01403345

01403381

01403413*

*

applications.

QUNNAFANSLTIATH 2(2-0-4)
(Statistical Thermodynamics)
3ﬁzjw1'7i¢’faaL§aumdau: 01403241 wag 01403243

namansideana  Aeandunisuusdinveduana  anuduiussenineilanduni
ganaransiarilndunusduveduana  MsUszgndnaaivesgurnanans
ENGRE

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

applications of statistical thermodynamics.

N199189ILUUMEABNNILADT LW ILATLAZIMINTTULAT 3(2-3-6)
(Computer Simulation in Chemistry and Chemical Engineering)
AniidioaSeuanion : 01403343 w3o 01403245

nouiussell  sedeudtleudisfa  willouisAalasusuouisfa  wann1g
wazn1sUszendvamguilasiasadidnnsen  wadansdiassuumenouinnes
Tunsufdammaniivagimnssuadl sastalassnuiismun

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.

awnlysalnUuesansuseneudunss 3(3-0-6)
(Spectroscopy of Organic Compounds)
Fdideaieunou : 01403224
nswiSdwimanlii geidevesaunesiluana  dansihladeanlnse
1t dunsuseaninsalnd Tuedusuunuanislaluuganingalnd
wnaannsums  nslassassiern1TATziasUsenoudunsdlayssiouds
nanngalnd Wawnsnsaninsalnuasuuaadnlnswumns
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.

nsUszendauninsalntivianetiunid 3(3-0-6)

(Spectroscopic Applications to Inorganic Materials)



01403414

01403415*

01403422*

*

Fdideaseunnou : 01403313

nMsiATzieirUssneumanll TAsiEde wesiiuin  waznismdnvaziany
voaianetiunsd Tnewmadaainlnsalndiunsdulaznisganduvestaiana
Jundesuunuinslowuud  Sidnnseumsuunudnsleuuud nsdeiunded
end  Lenesdngeasawud  Usignisalnlndidnnin  qanssaumansdidnaseu
LUUARINTINLATARIHIU anTIAUAansLIeEmo

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.

wilofiunsdussynd 3(3-0-6)
(Applied Inorganic Chemistry)
Aniifeaiownou : 01403111 e 01403115
nsUsynaldTanedunidlugnavngsy us AusaUiser wsnlin wedlwes
Yodaslavashudy Januily guilesluana
Applications of inorganic materials in industry, minerals, catalysts,

ceramics, coordination polymers, nanomaterials, supermolecules.

wniloluy3giusTInn 3(3-0-6)
(Biological Inorganic Chemistry)
Fdideaieunnou : 01403313

willpoesAiutulussuudinm seifeuisnisAnwilanylussuudinm nig
a1dee MsazaukaznEsIsinavedlanslossuy unumvedansluszuudinin
langlugnsnwlsn NsazaulssnlussuudnIm 1aseaiuasn1sduAsIERnEne
TUVSElAuNITEYULUUSTINYIA NTeaniuuliena  wavn1sUsEynaldueansda
Tanoliunsg

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.

nquimaaiburiadeu 3(3-0-6)
(Introduction to Theoretical Organic Chemistry)
JAABLIIUNNNUY : 01403224



01403424

01403425%

*

01403426

Wuswlaluavlassasidluanavesansusenoudunsd uleeidviaigaluana
nuiuseaud selouitnisussanamessiviadicluana evduasdmsunis
Anamualiduns mmmamansdsiuniidesl msdmuanalnuesujisen
\iTBun3s Svnaveslolulny vyjunuil fvhazane nsauaziva Aifidesnsnisives
Ufnsen

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.

LALTNTIINEN 3(3-0-6)
(Biological Chemistry)
fifosdeunney : 01403224
wnAnveInIsReUsrawiviainasiinet Tasead1e wihil waziaivesds
Twana touluduazufAserveneule wiveseuleduazlaoulel nsduds
uleiwagunuwiluainien sAdeideUssandviaiifutinglutagdy
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.

IBunIdUsEYN 3(3-0-6)
(Applied Organic Chemistry)
INFeLIHULINDY : 01403224

N eal

3 IS aaa aa a 6 a % I3 aa ¥

aﬂﬂﬂizﬂawn\‘iLﬂuLLazﬂgﬂiaﬁLﬂuauwsaﬂJaﬂNamm%Lﬂuaumwﬂizqﬂﬁﬂﬂj
Tuinuszaniu

Chemical composition and organic reactions of organic products applied

in daily life.

asusznaulamelslenin 3(3-0-6)

(Heterocyclic Compounds)

fidosdeunneu : 01403224
nsdunTeikazUise1vesansusznouamelsleadnyingiee

Synthesis and reactions of heterocyclic compounds.



01403431

01403432

01403441

01403443

01403496

NTIATIZANANSUILTINAIUE 2(1-3-4)
(Commercial Product Analysis)
iideaseusnnew : 01403333

ANUINVINEVRINTRATIVRAATUNTINNYE  amsudndoel  nszuIunIs
WIBUFIDEN NITIANNNEANLEaENINAT LazUfuRn1TAaes

Purposes of commercial product analysis, product formulation, sample

treatment, physical and chemical measurements, and experimental work.

nannsussiununluiesu JuRnT AT IEn 1(1-0-2)
(Principles of Quality Assurance in Analytical Laboratory)
AniidioaSeusnion : 01403231 wie 01403233

AnunsEniniuanm wadanadd nsguduanuldlavesdeya waia
NIFAIVANANAIIN WUINIIAILNITUINTTIUYDIDIANTIENINYUTENA

Quiality awareness, statistical techniques, data validation, quality control

techniques, standardization guides of international organizations.

Tanunlu 3(3-0-6)
(Nanomaterials)
piideadewnen : 01403111 vie 01403115
LLu’Jﬁm‘ﬁug’m AuUANINIBNINLAENILAL] LLazﬂﬂiUizqﬂﬂ%ﬁ@uﬂu
Basic concepts, physical and chemical properties and applications of

nanomaterials.

lassasrsazaninliufisenvesdlolas 3(3-0-6)
(Structure and Reactivity of Zeolites)
AniidioaSeumnion : 01403242 w30 01403244 wie 01403245

lassasenan lassasedlelad nisfnwdleladuasdlelndleeisidluana
nmsgeduuudlelad msssufisemedlelad msussyndldlugnamvnssuiluei
uaniaeulossu azunsdluiana uagduseufazen

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.

Souanzniaadl 3(3-0-6)
(Selected Topics in Chemistry)
ﬁfaaLawwwwlﬂﬁiu%ﬁuﬂ%aﬁy’m‘% Widedeuldsululuusasmanisdne
Selected topics in chemistry at the bachelor’s degree level. Topics are

subject to change each semester.



01403497  &uuwn 1
(Seminar)
mstauekazeiusemdefinaulanaailuseiuusyaes
Presentation and discussion on current interesting topics in chemistry at
the bachelor’s degree level.
01403498  Ugyuiiieiy 1
(Special Problems)
nsAnwAuaimaailusEauUSyaes waziSsussadeudusienu
Study and research in chemistry at the bachelor’s degree level and compile
into a written report.
01403499  lAT99ATENILAL 2(0-6-3)
(Research Project in Chemistry)
lassnulfiinisuasideluanusiieg vouad
Practice and research project in various fields of chemistry.
2. ANB3UNYIIWIVINANNANEAT
01402311 ¥l | 2(2-0-4)
(Biochemistry 1)
iideaseuinnew : 01403221 vide 01403223 wielSsunseuiiu
waduavesRUszneuvenTas tassadisuazninfivesilunszuaunisnig
Fuailuwad arsazaretiines Taseade aud® nihfvesaslulawmsm Tshu
nsntianddn afe teulesl waslaouley uagn1sussynd
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 UANsT0AL | 1(0-3-2)

(Laboratory in Biochemistry I)
SfigeaSeunnney - 01402301, 01402311 wioSeunseuiu
UjtRnsizesiiemuaytiviled awnlnslilowend nnsdrasdlassairevesds
lwana audiviamennuaziall wazn1sinszvdiluana fanssueulel malle
lAsunng il
Laboratory on pH and buffer, spectrophotometry, biomolecular
modeling, physical and chemical properties; and analysis of biomolecules,

enzyme activity, chromatography techniques.



01402313

01417111

01417112

01420111

01420112

YAl | 3(3-0-6)
(Biochemistry 1)
Fiteaseusnneu : 01402311

sysurmvesaulziuaznsissuiselaeoulesl LwNUoATULALTING 191U
W wanaasLasTEsATIEivesasTiluana Hiduasieivetaisusenau
NAWIUGIATNITHUATIZRAIBUEL NITIIEITUVDIALIUDUAZNITAIUANNTS
wanseonuasululnIa3los

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.

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

afanazanudeios syiusvesilsitunaznsUsegnd Adseyiuduaznis
Uszgnd USiusuazn1suseynd

Limits and continuity, derivatives and applications, differentials and

applications, integration and applications.

LAAASH I 3(3-0-6)
(Calculus 1)
fideaieunnou : 01417111
sadaaudd eyiustes UiWuivanedu aun1aifvoyiusyagu
Space geometry, partial derivatives, multiple integrals, elementary

differential equations.

Handnald | 3(3-0-6)
(General Physics 1)
nafmans nisiedsuniuuasuelin Adu namansvativa gauvwarans

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

Wandvialu I 3(3-0-6)
(General Physics II)
dideaieunnou: 01420111

Ifudngn eduwdvdnluily daumans Fandgaludidesdu uaz
Tupdusiand

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



01420113

01420114

01422111

01424111

UfuRNsWENd | 1(0-3-2)

(Laboratory in Physics 1)

dideaieunnnou : 01420111 wiewdeudu wio 01420117 wiendoud
UFtRnsdmsvin Wanditly | videREndiiugiu |

Laboratory for General Physics | or Basic Physics .

UfuRnsWENd Il 1(0-3-2)
(Laboratory in Physics 1)
Fdideaseunnou : 01420113 waz 01420112 wienSeusu wie 01420118 w3e
WiauAY

UFtRnsdmIuin Nandvialy Il wiefiEnddugu |

Laboratory for General Physics Il or Basic Physics II.

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

wnAuAnAefUITads fataduniad f¥arinans dannsnszane &
LL‘Ui?jmLLazmiLLf\mLLf\Nm’mﬂ’l%Lﬁu%\‘iﬁumifﬁm NNTHINLIINIUIL NITHAN
w99 N1SUANKIIUNF NTUANLAIBENY adiF auuudmTUUTETINIIRE LAY
GRNUFPAMT mﬁmawﬁ%’amﬂammﬁ ANFIATIENANUUUTUTILLUUNIUAYD N3
APTITRNTANBUITAFUL UV

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.

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

Poluanavesdidldin waduavunueddy  Wusmaniuazitannms anu
vannvaneveieddidin  lasaduuamntfivesdaiuasiin  Sneivewas
NYANTIY

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

behavior.



01424112

01446331

01446343

01446381

¥Ie1nAUHURNIT 1(0-3-2)
(Laboratory in Biology)
AniidoaSeusnnion : 01424111 vieFsuniouriu

UftRmsmsldndesqanssmi  waduazdulszneutedvad eviuwadiay
nswedeufivesans eulsdiaendinuluddidin  odefivardnd pfnsves
waduaznsulaad  msAuiufuarninaiyuesdditin  enuvainvaneved
AsdiTnuag dueinen

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.

nszvIUNHanansUsznaUlalasAsuou 3(3-0-6)
(Hydrocarbon Processing)
iideaeuinneu : 01403224

29AUTENOUTOIUIASIALLLAZNTIMUAUIZLAY  NTEUIUNITUENLAASTTUYA
nszUIunIsnAuLhT nsuanFIuan1sUFUMEMILsIUfATeN MIHAATBINEY
GNGERE]

Composition and classification of petroleum, natural gas separation
process, refinery process, catalytic cracking and reforming, production of

synthetic fuels.

wilnediesidedy 3(3-0-6)
(Introduction to Polymer Chemistry)
Ipidesdeuwnney ;01403221 w30 01403224 uay 01403243  w3e
01403244

LLu’;ﬁmﬁugmwWﬁwmmam‘waﬁL;J@% Ufnsennsiianedwesuaznaln n1s
Aawodiuesiau saunamani nndmiunaiawediues n1sruamimin
Tuianavesnisnmsifnnedwesuuutu autivemediwesiinauls

Basic concepts of polymer science, polymerization reactions and
mechanisms, copolymerizations, kinetics, polymerization conditions, control

molecular weight of step polymerization, properties of interesting polymers.

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

waNM"3 uuIARLAYNSTUIUNSYRsMSTha suifsutedaduiiieides mnw
Uasafouaznisdamamand arwdiiugiunasinedielunisadasauendn aug
fugnilunsufofon nsemsuasayweduius MsiaIyadnam szuunis



01446382

UImsAunmluanIulsenaunis sEUUNIATIINEING 1oNaTsadl nallaANg
YUAUD NTLYUTILIUISYTITUNIINGIFNERS

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.

\Afidandon 3(3-0-6)
(Environmental Chemistry)
AiidioaFeumnion : 01403221 w3o 01403224

wAilvasth UssIne uasiu uefivwesiuindey NSAIUANULAZANTIANTS
aiy

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

3. AN95UNYSI8YIUSANS

01403111

01403112*

*

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

pnaulaslAIIaiIteEnol STUUNSeRRAN Wusyall UHASeall wia
Yaumad ednds asavan ’qm‘m‘wamam% Jaunaransiall au@amﬁ Bianlns
laduaznisusndiduloseu nsauaziva aunavedlosau tafilni

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.

UitRnsaiiily 1(0-3-2)
(Laboratory in General Chemistry)
dideaieunnou : 01403111 viendoudu e 01403119 wiendeursy
URTRmsdmiuin 01403111 afivhly  vde 01403119 Lafivhludmsy
WLIPFNINITUNNG
Laboratory work for 01403111 General Chemistry or 01403119 General

Chemistry for Medical Sciences.



01403114

01403116

01403117

01403119

01403121

UFtRnsndnyaiaiinily 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry)
Inidesdeunnen : 01403117 iendeuiu

UFtRnsdmsuIn 01403117 nényaiaiinaly

Laboratory work for 01403117 Fundamentals of General Chemistry.

UfuRnsaddmsuIngmansiinn 1(0-3-2)

(Chemical Laboratory for Biological Sciences)

fidosSeunneu : 01403119 wiendoudu wie 01403111 wiewndouiu
UfuRnmeasalidmsuinermansinin

Chemical Laboratory for biological sciences.

Mé’ﬂ;ﬂamﬁﬁﬂﬂ 3(3-0-6)
(Fundamentals of General Chemistry)

1A595190EmRN MITNNTRORNLaYaLURMUAITIING00RN WusTIATl USine
fuius ufa veuvan veuds @sazay Faunaransiall auﬂamﬁ NTALAY
wa aunavetlossu swediwumniiv lave olany uazfdlans laveunsudsu

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.

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

Ipssassoznen Wussiedl USunaasduius uid vouds arsazaty s
NNAAENS FaUNAAERIIAL auﬂamﬁ deunsalagiua amammlaaau Ay
il

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

definition of acids and bases, ion equilibrium and electrochemistry.

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

lassassevmeu usviall USunauduius uia aisavaty uvinaans
Jaunaransiall aunaell aunavetloosu NQuANILATBUNIE LATVRIAITLE
duidnlalasesveu wearaglas welsuudnlalasansueu woaneged dinas dwan
Lo Inaea nledwnes ueadled Alaw NIABUNTE aunusNINBUNTE Lolly awe3le

=l 14 a =) aa IS aaa IS

il NMImlassasevesansUsenaudunidlagionvalninsalnd Ujfseeiiuay



01403122

01403123

01403221

nalnuesufisen

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.

UfuRnsetidmsudniunmaemans 1(0-3-2)
(Laboratory in Chemistry for Veterinary Medicine)
iideaseuinnew : 01403121 viiendauiiy
UfuRNsdmsUIn 01403121 wnlldmsudaunvemans
Laboratory work for 01403121 Chemistry for Veterinary Medicine.

IR UVS A MSUINEIManINITUINE 3(3-0-6)
(Organic Chemistry for Medical Sciences)
INFRUTHULINDY : 01403119
a aa a 6 [J a a 6 aaa =

NOUAVILANBUNTY  NNTIUUNUTLLANVBIA1TOUNTY Ugﬂimmml,azﬂalﬂ
oeUfAzen awmeilowndl Lallvesaisuedundnlalasasuau uearatalan wals
wdnlalasesuou nMsmlassadinuesansdunidlaedisnsaunlnsalnl aud?

aaa & a 1 al al ¢ a a a 6

wazUnAsuIvesLeanegna oives a1susznaunues woantas AlAU NIABUNTY
AUNUSNINBUNIE uazialiu

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

LALBUYSY 4(4-0-8)

(Organic Chemistry)

JiideaSowndeu : 01403111 w3e 01403115 %30 01403117
NOuMLALBUNSE NsTuunUseavvesasUseneudunsd Uiisenatiuay

nalnueslfiisen aweslewd allvesansuedundnlalasansueu woaraiglan ue

lsuudnlalasansveu MamlassasnswesansusenouduvsdlagisnsaUninsalng

audAuarUiseveueanaged swmes arsusenauiluea weadlan Alau n3n

a

a e Y a a ¢ a = aa I
BUNTY BUNUBTNINBUNTY LalluLLagﬁ"lﬁﬂigﬂaUl‘UImﬁLﬂuaug] ANR ﬂ'ﬁI‘U‘laLﬂifﬂ

3



01403222*

*

01403231

01403234*

*

nnezillu 1UsAY Laznintngsn

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.

UfuRnseRBun3d 1(0-3-2)
(Laboratory in Organic Chemistry)
fidosdeunnnou : 01403221 wiendoudu wie 01403123 nienioudy
UfuRNsdmsUIN 01403221 wwilBuvisg w3e 01403123 WALBUVRIAIMSU
WYIAATAITLNNY
Laboratory work for 01403221 Organic Chemistry or 01403123 Organic
Chemistry for Medical Sciences.

USunaiiaszsiniaadl 2(2-0-4)
(Chemical Quantitative Analysis)
fidosdeunnneu : 01403111 38 01403115
nannIskaznsEUIUNSiuMTIATIEInaeil adfranslusziisuidinei
nguiluUsnadieszy msleszilasimin nmsiesgilasnsinmse ns
lmnsansa-lwa nslmmsalagnisiiangnon nsmsalagnisiinasidedou
nslvsednend ndnnisiuguvesaiunlnsTnlnumiuuuganiu
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.

TAeszviiug 3(3-0-6)
(Basic Analytical Chemistry)
Jviidonioumnneu : 01403111

UNUMYBBANTIATIEY anTavansuasnilisniiudy winfnvasaunawnilly
SYUUIATIEY  sERutunsuandwesdidninsladdeu  nsmAasiansuandy
losau  WUULKUYBINISUENLATNISITYTHnUaIwAn loaauwazkoulaouatUN3E
mewseilastmdn  msleeilaenisinmse mslmsansa-wa nslnmss
TngNsiiAnZNaY NSMWSALAENISIARENSToY Msnmsesaend  anlnsaln
Duvupandudossiu



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*  UftRmsinifiasizviniugu 2(0-6-3)
(Laboratory in Basic Analytical Chemistry)
iideaseuinneu : 01403112 uag 01403234 wiondeuiiu
UftRmsmeassannwiinszinaganiauasUinaiinsgimaad
Experimental work in semi-micro qualitative analysis and chemical

quantitative analysis.

01403244  ANATENAVANYS 4(3-3-8)
(Fundamental Physical Chemistry)
iideuseuinney © 01403111 wie 01403115  way 01417112 wde
01417267
nanguMNamansIILAl daunamansuaznalnvesUfisene il
warUuRN1sNnaes
Principles of chemical thermodynamics, kinetics and mechanisms of

chemical reactions, electrochemistry, and experiments.

01403245  alLTsHANGdMTUIMINILAL 2(2-0-4)
(Physical Chemistry for Chemical Engineers)
fidosSeunnnou : 01403117 uay 01417168
nouivedlasiaddianvsednduazituszall nsUssynAluAmnssuAdl
Theories of electronic structure and chemical bonding, applications to

chemical engineering.
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1.1 1.2 2.1 2.2 3.1 3.2 4.1 4.2 4.3 5.1 5.2
1 01402311 ] ® (@) (@] @]
2 01402312 @) (] (] O (@) @]
3 01402313 ® ® (@) @) @]
4 01403111 ® L] (@) (@) (@) (]
5 01403112 (@) ) ) ) 0 ° @) ° [
6 | 01403113 ® ® (@) (@) (@) [ )
7 | 01403114 (@) ) ) ) o) ° @) ° [
8 | 01403115 ® ® (@) (@) (@) [ )
9 | 01403116 (@) ) o o @) ° @) ° [
10 | 01403117 L ® (@) (@) (@] )
11 | 01403118 o ® ® o O L] (@] ® [ )
12 | 01403119 L ® (@) (@) (@] )
13 | 01403121 L ® (@) (@) (@] )
14 | 01403122 o ® ® ® O L] (@] ® @]
15 | 01403123 L (] (@) (@) (@] @)
16 | 01403181 o) ° ° o) ° o) e} ° Oe o)
17 | 01403211 L (] ® (@) o O [ )
18 | 01403221 L (] ® (@) (@] @)
19 | 01403222 o) ° ° ° ° o) ° e} ° o)
20 | 01403223 L (] ® (@) (0] @)
21 | 01403224 L (] ® (@) (0] @]
22 | 01403225 o) ° ° ° ° o) ° e} ° o)
23 | 01403226 o) ° ° ° ° o) ° e} ° o)
24 |1 01403231 ® (] (@) ® (@) (0] )
25 | 01403232 o) ° ° ° ° o) ° e} ° °
26 | 01403233 (] (] (©) ® (@) (@] )
27 | 01403234 (] (] (©) ® (@) (@] )
28 | 01403235 o) ° ° ° ° o) ° e} ° °
29 | 01403241 ® (] ® (@) (@] )
30 | 01403242 O [ J [ J [ J [ J [ J [ J @] [ J O [
31 | 01403243 O (] ® (] (] [ ) ° (0] (] @] ()
32 | 01403244 @) [ J [ J [ J [ J O [ J (@] [ J O (
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O anuduRnseuses

5.91n9eAg

. 4. 7NWLANUFTUNUS aiﬂﬁgﬁl’%q
SREIYT 1.§mﬁssu 2.amu3 3 e sewinayana uazAL | 4o oo
238595 K Usyeyun %'Ls'imsau #o815 wazns

Tdwmalulad

AN

1.1 1.2 2.1 2.2 3.1 3.2 4.1 4.2 4.3 5.1 5.2

33 | 01403245 L] ® (] (@) (0] ()
34 | 01403291 ©) L] ® (] O O ()

35 | 01403313 L] (] [ ] (@) (@) @] (]
36 | 01403314 @) (] ® ® ® ° ° @) ) o)
37 | 01403321 L] ® (] (@) (@) @)
38 | 01403322 L] ® (] (@) (@) @)
39 | 01403323 o) ° ° ° ° o) ° e} ° o)
40 | 01403325 ® ® (] (@) (@) O

41 01403331 O [ J [ J O [ J O [ J @] ([ [

42 | 01403332 O [ J [ J O [ J O [ J @] [ [

43 | 01403333 O [ J [ J [ J [ J O [ J @] [ J [

44 | 01403342 ° ° ° o o °

45 | 01403343 L ® ® (@) (@] [ )

46 | 01403345 L ® ® O (] O ) [ )
47 |1 01403381 L (] ® (@) (@] @)

48 | 01403413 L (] ® (@) o ) [ )
49 | 01403414 L (] ® (@) (@] [ )

50 | 01403415 L ® ® O O o ®
51 | 01403422 L (] ® (@) (@] @)
52 | 01403424 L (] ® (@) (0] @)
53 | 01403425 L (] ® (@) (0] @]
54 | 01403426 L (] ® (@) (0] @)

55 101403431 O ® (] (@) ® (@) (0] )

56 | 01403432 O ® (] (@) ® (@) (0] )

57 | 01403441 ® (] ® (@) (@) ) [ )

58 | 01403443 ® ® L (@) (@] ) [ )
59 | 01403496 ® (] ® (@) (@] [ )
60 | 01403497 O ® (] (©) [ ) ° (] )
61 | 01403498 ® ® ® ® L L ® ® ® [ )
62 | 01403499 ® ® ® ® L L ® ® [ [ )
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238595 K Usyeyun o A #o815 wazns
FuRiavay Y o
THwalulag
ansaume
1.1 1.2 2.1 2.2 3.1 3.2 4.1 4.2 4.3 5.1 5.2
63 | 01417111 L] ® @) (@] )
64 | 01417112 L] ® @) (@] )
65 | 01420111 L] ® @) (@] [ )
66 | 01420112 L] ® @) (@] [ )
67 | 01420113 O L L] (@) (@] [ )
68 | 01420114 O L] L] (@) (@] [ )
69 | 01422111 ® L @) (@] [ )
70 | 01424111 L ® O O O
71 | 01424112 ©) ® ® (@) (@] o
72 | 01446331 o ® ® O ® O ® o O ®
73 | 01446343 o ° ° o o ° o o) o) o °
74 | 01446381 O [ [ ] O ® ® [ O O [ ] @)
75 | 01446382 O [ [ ] O ® ® [ O O [ ] @)
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