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3.1.1 Pwiumieinsueasanangas  Lidesndn 130 ATREGL
3.1.2 lassairaumdngas
(1) vuandvAnwiialy lLitsendr 30 wagia
- NEuENTEaLANaY litisandn 6 wiein
- nquansvAmaniuiUszneums  Lidesnd 3 wihefia
- nguansEMYIAUMsdeas Lidaend 13 miwin
- navanszwaiiadlvnewazwaiiiodlan  liteand 5 wihgia
- ndunsvauvEoran s lidvdeandn 3 wiein
(2) nu29 AV NANE Lidasndt 94 wiawiia
- Ay 26 A
- JynawisliAy ' 56 vu2gin
- Jrnaniziden laiendn 12 miein
(3) wu eI vnaends Lidasndn 6 wiwia

3.1.3 5w

(1) nuanduAnenall Litiasndn 30 widaedn
1.1 nguanszagiiqy lLitiaandn 6 wienn
0117500 NANTIHUWAANW 1(0-2-1)

1.2

1.3

1.4

1.5

(Physical Education Activities)
wasliiandendeulivosndt 5 mihoda ansedvilumasindnwialy
nauaIzegailay

nguanTEAER TUViEUsYNBUNTS Litfaendr 3 wieia
Tisadendeulitosndn 3 misdn mnsednlumnainineial
nauaTzmaniueguszneuns

nfuasEnwIAUANSERan litlesndn 13 wiaeiia
01999021  mwilveifienisdeans 3(3-0-6)
(Thai Language for Communication)
A waalssing 1 A 9(- -)
Fansaumea/aauianes Liideanm (- -)

nguansvwadlatineuazwaiiodlan  litesndn 5 wiaefia

01999111  FaRsUUILEUAUY ’ , 2(2-0-4)
{Knowledge of the Land)
warliiaadendeulivesnit 3 wiedn anseivtumneindnwialy

nauansznadiadnowaznaiiiadan

nNANAILUNSEAAAT Liffesndn 3 wiagiin
Wiandendaulitosndt 3 whefa snmedvlumnednineily
nauasvaUvIEAand
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01403113

01403115
01403118
01417111
01417112
01420117
01420118
01420113
01420114
01422111
01424111
91424112

2.2 Fynawizieay
01402301

01402312

01403181

01403211**
01403221%*
01403224*
01403225

01403226

* sneagniUalul
= pedrnliulg

Lafosndn 94
26

wifitug |
(Basic Chemistry [)
g I
(Basic Chemistry 1I)
UfitRmsiaiiugiu
(Basic Chemistry Laboratory)
wAARAE |
(Calculus 1)
upanda I
(Caleulus 1)
Wﬁnﬁﬁugm I
(Basic Physics 1)
andiugnu I
(Baisc Physics 1)
UjuRnsWa@nd |
(Laboratary in Physics 1)
UfjuRnsiHand I
(Laboratory in Physics Il)
uanana
(Principles of Statistics)
wantiavien
(Principles of Biology)
Fmgmaluianis
(Laboratory in Biology)

56

Fuating g

{Abridged Biochemistry)

UM sAuail |

{Laboratory in Biochemistry )
Anlasafsuaznisinnindaad
(Chemical Safety and Management)

\nflafunid |

(Inorganic Chemistry 1)

\nildunid

{Oreanic Chemistry)
wilBuvisdunans

(Intermediate Organic Chemistry)
UfjiRnsiafidunid |

(Organic Chemistry Laboratory 1)
UfjuRnisialidunid I

(Organic Chemistry Laboratory I1)

14

wienn

wiein

wiaeAn
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3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

1(0-3-2)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-0-2)

1(1-0-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

1(0-3-2)



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

01403333
01403342
01403343
01403381
01403481*
01403497

01403499

2.3 FGynaniziaan

UTuadassiniaad

(Chemical Quantitative Analysis)
Ujidmsusinaimaeimaail
(Laboratory in Chemical Quantitative Analysis)
adiaAansamIuLALl

(Mathematics for Chemistry)

wiiEaand |

(Physical Chemistry 1)

wiiBaHand I

{Physical Chemistry II)
1ITUNTTURATENTAUNANIILAT]

(Chemical Literature and Information)
wailatiuvid Il

(Inorganic Chemistry II)
UftRmaiadetunie

(Inorganic Chemistry Laboratory)
mylATeilaoaiosie |

(Instrumental Analysis 1)
mslnseilaaaiadie I

(Instrumental Analysis II)
UftRnsiinssilaeieaiesle
(Laboratory in Instrumental Analysis)
ChEPLITY

(Quantum Chemistry)

R GERREHERGR

(Statistical Thermodynamics)
awnlvsalnlvasansusenaudumid
(Spectroscopy of Organic Compounds)
wuaAalumaluduszneunsdmivdinedl
(Concepts in Entrepreneurship for Chemists)
dunun

(Seminar)

TassmAdemaadl

(Research Praject in Chemistry)

lLidasndn 12 wuqsia

TrdanSeuansedvaelui

01403321
01403322
0_1403323

01403325

* geirudalva
** 51e3yUTulg

nalnnsiiaufidenaiidunid

(Organic Reaction Mechanisms)
Ujfseuasnsdaasiziansuaznaudunid
(Reactions and Synthesisof Organic Compounds)
UfvRnaiaiidunid i

(Organic Chemistry Laboratory )
nANYava AN UNFTINIR

(Fundamentals of Natural Products)
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1(1-0-2)
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3(3-0-6)

2(2-0-4)

2(0-6-3)

2(2-0-4)

2(2-0-4)

3(3-0-6)

2(2-0-4)

2(0-6-3)

3(3-0-6)

3(3-0-6)

2(0-6-3)

3(3-0-6)
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01403345  n3dnasswuumeAoNRIAasludy Al 3(2-3-6)
wazdnssaal
(Computer Simulation in Chemistry and
Chemical Engineering)

01403399* 3N 1
(Practicum)
01403413  msuszgndawninsalnliulaneiunid 3(3-0-6)
(Spectroscopic Applicationsto Inorganic Materials)
01403414  (pflefluvgussynd 3(3-0-6)
(Applied Inorganic Chemistry)
01403415* AU INVAMANITINMTUAZGAAMNTIY 3(3-0-6)
(Main Group Elements Chemistry in Academia and Industry)
01403422 wquijmaaiidunidideadu 3(3-0-6)
“(Introduction to Theoretical Organic Chemistry)
01403424  (ATAAIMEN 3(3-0-6)
(Biological Chemistry)
01403425  iniiBuviddussgnd 3(3-0-6)
(Applied Organic Chemistry)
01403426  asUsznauamelsleadn 3(3-0-6)
(Heterocyclic Compounds)
01403431  mMsIATRARAuITwIe 2(1-3-4)
(Commercial Product Analysis)
01403432 wdnmsUsziuanmluiesufuinslinsis 1(1-0-2)

(Principles of Quality Assurance in
Analytical Laboratory)

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

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

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

01403498  Ugwfiay 1
(Special Problems)

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

01446343  ailwoduiadilasdu 3(3-0-6)

(Introduction to Polymer Chemistry)

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

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

(3) waadvndendd lLiitiasnda 6 wiuAn

* erdat
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Ui 3 mansdnunii 1 Fnumiagin (vuusin-rUjiine-vufnedagauas)
01402301 Funliagraduwy 3(3-0-6)
01402312 UJuRMsAnAL | 1(0-3-2)
01403313 (pdlafiuvad |l 3(3-0-6)
01403314 UfURnsaflathunid 2(0-6-3)
01403331 mslaneilasiaiosdia | 3(3-0-6)
01403342 \pilA29UAN 2(2-0-4)
01403381 awninsalnlvesasusznaudunid 3(3-0-6)
59 17(14-9-33)
U@ 3 aamsAnud 2 Fwaumbigin (wLusiss-aJjiinraningidisauas)
01403332 msanelauiaiosiie I 2(2-0-8)
01403333 UftRMAnszilaainiasiio 2(0-6-3)
01403343  auvwamanidewada 2(2-0-4)
Andnwialy nquansvguvismans 3(--)
JprAnuily nquanszagfiiau 5- -)
AMwE1alsEvA 1 AT a--)
594 17C -)
Ui 4 aransAnudl 1 Furumiaeia (wuusise-ndiianis-vednsdoaue)
01403481  wwiRalumadudusznaunsdmiuiniail 2(2-0-4)
] AprAnwialy nquanszmaniuiedusznaunis 3(--)
Fynanizidan 9(- -)
Fyndaniad Mz =]
‘ 57 17(--)
ﬂﬁ q mﬁm‘iﬁnmﬁ' 2 Fwrumdasiia (wuusve-vnujiine-usdnvidoeue)
01403497 duuun 1
01403499 TAsanuideviaail 2(0-6-3)
Frnawizden 3(--)
Fuwdanas 3 -)
394 - -)
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3.1.5 Aedsuneseln
3.1.5.1 dedurgnreinlundngns

01403113 ipdlugu | 3(30-6)
(Basic Chemistry I)
asmBuUALlATATI TUURSToRANS I NI Wusziadl USinuduius
uha gpaval veudsansasasuazneaassd
Atoms and their structures, periodic system, representative elements,
chemical bonds, stoichiometry, gases, liquids, solids, solutions and colloids.

01403115 iafiugu I 3(3.0-6)
(Basic Chemistry II)
Jriidauiutanteu : 01403113
guUUWAMANT Iaunamaniiad aunawnd nauaziua auqaveslosau
Wil s1nuvsuddu willaoadRudueiiinedes niunidaugu
Thermodynamics, chemical kinetics, chemical equilibria, acids and bases,
ionic equilibria, electrochemistry, transition elements, coordination chemistry,
nuclear chemistry, basic organic chemistry.

01403118 UfTAnaiiugy 1(0-3-2)
(Basic Chemistry Laboratory)
Fuiigaudeusnteu : 01403113 wiawnfoufy
Uﬁﬁﬁmﬁwﬂaaaéw%’umﬁﬁugm
Experimental laboratory for basic chemistry.

01403181  anudasadsuarnisdamagaail 1(1-0-2)

(Chemical Safety and Management)

fausssuamaaafelufosufifing nsssiudusmanazanudss
wnasdeyannulasads MmidwunUssiavansialidunme msdansansiail wid
der msdaivansaiivaznisidnvesdemaall gunsaitesiudbuaziTuiilu
nstignidu nadiaufiRdmiunsidnuanaiidunmeuasnisidgunsallu
viaUiimsnguineuazdedidumuariaeademaadl

Culture of laboratory séfety, 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**  (pileflunid | 3(3-0-6)
(Inoreanic Chemistry 1)
JniifeuFeunney : 01403115 u3e 01403155 .
lassaiazney anuzovaauLasdydnuainal ausnandulaLazns
Uszgnalivquijeeiiadduana mafinfuszvansgudnan vesudsetuvidusail
wilveansa-ua ununwusaadouluihuazasléusslon

** gregUulge
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01403221*

01403224*

01403225*

UAa. 2

Atomic structures. Atomic states and term symbols. Symmetry. Point
group and applications. Molecular orbital theory. Multicenter bonding. Inorganic
solids. Chemical forces. Acid-base chemistry. Electromotive force diagrams and

their uses.

wAiiBunse 3(3-0-6)
(Organic Chemistry)
JiidauSownneu : 01403111 wis 01403115 wia 01403117 wia 01403155
vefnaadidunid msduundsznaveesanssenoudunid Ujiseuailuas
nalnvasljaien aweslawil audRuasujiservasasuedurinlalasaiveu uoada
w8lad walsuudnlalasaifusu weanesed Sinas arsusznauiluea weadlad Alau
nINBUN3E suRuSnIdunid waviaiiu audRvediia mslulawn ninoxilu Tusiu
uaznInilmdan nmamilanainvesErsussnavdunidlagisnisanlvsalnd
Theories in organic chemistry. Classification of organic compounds.
Chemical reactions and mechanisms. Stereochemistry. Properties and reactions
of aliphatic hydrocarbons. Alkyl halides. Aromatic hydrocarbons alcohols. Ethers.
Phenolic compounds. Aldehydes. Ketones. carboxylic acids. derivatives of
carboxylic acids and amines. Properties of lipids. Carbohydrates. Amino acids.
Proteins and nucleic acids. Structural determination of organic compounds by

spectroscopic methods.

wilBunistunans 3(3-0-6)
(Intermediate Organic Chemistry)
Jiidououniou : 01403221

mawsudisuaudunsauasuauesasdundd aeuadiund UiATensunuil
Uiitenmsidn Uffsennsdin Uidteteendindunasidndu Uffteanisdaisoei
vl UfASovesansUsenauuslsuuin uoaneged des ueadled Alau nsaA1iuand
Anuazeyius ansuszneulanivedla uas eilu andfuarujiievadlvesauasinle
dwai Ujfsevasanstaliana

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

VR sATiBunId | 1(0-3-2)
(Organic ChemistryLaboratory |)
Jyiigaadousinau : 01403112 wia 01403118 uaswiouiu 01403221

YRR sdmiUin 01403221 iafleliunid dwiutdeawiadl inilgaamnss
wasguail '

Laboratory work for 01403221 Organic Chemistry for chemistry, industrial

chemistry and biochemistry majors.

* sdrutalmd
* gapAmdiunss
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01403226  UfuAnsiiidunid I 1(0-3-2)
(Organic Chemistrylaboratory II)
Juiidaaieusnteu : 01403225 wagweuiu 01403224
UfuRnsdmiuien 01403224 \widunid |
Laboratory work for 01403224Q0rganic Chemistry Il.

01403231  USinaidasizniaiail 2(2-0-4)
{Chemical Quantitative Analysis)
Jefiseaieusnneu : 01403111 wie 01403115 n3a 01403152 Wi 01403155

winmsuaznsruunTunsiensimanil addemanilusadevizdinmei
nquilutGinainssd nsiwssilasimin myleszdlasnsbinia Ml
nse-vd nsmmsalasnisiieazney Mslnwsalasnsiieatsdadau nslinied
aond winnisiuguwasaUnnstilamiwuugandu
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 absarption spectrophotometry.

01403232  UfTAMsUTINadATIsinaAll 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
Fefisieadounnney : 01403112 w3 01403118 Was
01403231 wiawfouiu wia 01403233 wiawiaunu
wadlauazUjuRnmaaasliaTsiuiinamaail
Techniques and experimental work in chemical quantitative analysis.

01403233  wdnmsvauaiiiaTien 3(3-0-6)

(Principles of Analytical Chemistry)
JuiisiesGournnan : 01403115

wAetuglunsiianeimaall nsdanmsfoyaideadd aunaniiluguniw
wasURnademedt maiessilasimin mslimsansa-va anslansalagns
Wasznay nslmmsalasnisitaaisdadeu wilwihuazaislnminiaend winnis
ugnesanIvsTulaumvSuuugandu

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

01403241  adamanidmiuiadl 3(3-0-6)
(Mathematics for Chemistry) '
JyiidesFoumnnou : 01417112
aynsuAdiaAans ﬁaﬁi’uaqﬂimm3m$;ﬂ"a]au31}1]‘%ﬁ‘ué nneasluyind 3 6
aunsiBaayius fasuidunsedamans msu‘izqﬂﬁ?ﬂfﬁmmam%ﬁuﬂmmmamﬁﬁ
eaiugammaransgammamaniileadn saunaranitail wnillviih aiintoudy
nqufingy wazawninsalad | '
Mathematical series, functional series and integral transforms, vectors in
three dimensions, differential equations, mathematical operators,mathematical

applications to chemicalproblemsrelated to thermodynamics, statistical
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thermodynamics, chemical kinetics, electrochemistry, quantum chemistry, eroup
theory and spectroscopy.

01403242 \AlieWENS | 4(3-3-8)
(Physical Chemistry 1)
Jmniideaieunnieu : 01403111 vida 01403115 waz 01417112
niuijiailuianaveada nivurummiwigummanian fuaznsszyndiy
nszUIuMInaiivarnien I wavdjiimmeaes
Kinetic-molecular theory of gases, transport processes, thermodynamics
and their applications to chemical and physical processesand experiments.

01403243 AITaWENS Il 4(3-3-8)
(Physical Chemistry II)
Aniidieadousntey - 01403242
saunamansindl talilwih aliiiRun werufiRntsvnass
Chemical kinetics, electrochemistry, surface chemistry, and experiments.

01403291 57UATTULAZAITAUMANI LA 1(1-0-2)
(Chemical Literature and Information)

Ussanuasvinensienaisail mMsimueaTaumaAiidesms msdenuvas
arsauwmaall msfummsaumaeail gudoyassulad Wswnsufumuwdu ang
Usziiulasnsliassiansauned mMsenduenals n1slousieau 938s35um
gAans

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 adlotuwid I 3(3-0-6)

(Inorganic Chemistry Il)
niidesduundey ; 01403211

arsusznoulaoedivudu lelvwes audfmawivin vqufiferduiuss  UfATe
wazdlanvielinannasivasarsusznaulaeaudy asusznavsesunluwiadn ns
Ussgnaldansusznaulreaifudu

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

compounds, applications of coordination compounds.

01403314  UjUiinawnilediunid 2(0-6-3)
(Inorganic Chemistry Laboratary)
Iyfideaiounieu : 01403313 wiewdauiu
nawsEUAIANwIaNIRMINIEALEaEMILATl waznTAnNYEIawIEYd
asUsznovailunid
Preparation, studies of physical and chemical properties,
andcharacterization of inorganic compounds.

* edyuiulg
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01403321

01403322

01403323

01403325

01403331

uAa. 2

nalnnstinufizeaidunid 3(3-0-6)
(Organic Reaction Mechanisms)
Jniidonioumnniou : 01403221 w3a 01403224

ameslanil MmIlaTsireureiued nsauazva msAnwikazaduisnalnuas
Uffiseuaiidund UiAtemsuuiwuuiaedleian Yiiseinisiidn uiiienms
wiuivwawelsuudn UFASenadudedidnivslid UfAtowesansuszsnauaive
da UARTeunslendn UfRTeneyyadasy Ugiselilawndl

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.

UfAseuaznsdiasisianssenaudunsd 3(3-0-6)
(Reactions and Synthesisof Organic Compounds)
JniideaFeuinnou : 01403221 wia 01403224
nsafrafusysswinmiuauiumsuay madsunyiladdu UiATunisdng
i UjAseoanfieduuasisndu msleneilasahafiensduansiarslsznay
Suvdiilasaairsdudau
Carbon-carbon bond formation, functional group interconversion,
rearrangement reactions, oxidation and reduction reactions, structural analysis

for synthesis of complex organic compounds.

UfUBn RS U Il 2(0-6-3)
(Organic Chemistry Laboratory IIl)
JpiiFaudounniou : 01403224 way 01403226
Ugummﬂuumﬂum‘uuaa m‘z‘l‘ueﬂnsmua“msama'l,umiﬂgumwu QURVIIRER
FEAUIANA ﬂgn‘smmiaamﬁmwmwumau mﬁuuuac‘mmmmauﬂﬁ“ﬂm
Laboratory work emphasizing on advanced techniques, practical
application of apparatus and equipment, microscale experiments, multistap
synthetic reactions, identificaiton of synthetic products.

WiNYAYe ARG TTUNA 3(3-0-6)
(Fundamentals of Natural Products)
Jpiideaiousniou : 01403221 wia 01403224

infiupBnfusioTind nsnsaam msusn msvharsliuigus nseduas
Taseai rduassd autfwaznislivsslominamdniasisssued

Chemistry of natural products, detection, separation, purification, structure
elucidation, biosynthesis, properties and utilization of natural products.

milnelaeieiaie | 3(3-0-6)

(Instrumental Analysis I)

uiideadousnneu : 01403231 w3e 01403233
winnsuazwadiavesisusnasvnaadl Ainmsawninsalnszduluanauay

avman Taneadiend
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Principles and techniques of chemical separation methods, molecular

and atomic spectroscopic methods, x-ray methods.

01403332 nMsiaseilasedasia 2(2-0-4)
(Instrumental Analysis 1)
JyrfidesGeunnnau : 01403331
wanmsuasmatnvedisinssimaaiiivih Bmaeiiid adwnuiou
Principles and techniques of electroanalytical methods, radiochemical

methads, thermal methods.

01403333 ﬂﬁﬁﬁmﬁmiwxu"iﬂﬂm‘%aqﬁa 2(0-6-3)
(Laboratory in Instrumental Analysis)
Jyriidaaiouuinau : 01403232uay 01403332 vewisuiu
UiitRnismaaedinnsilaawissle
Experimental work in instrumental analysis.

01403342 LAlATa AN ) 2(2-0-4)
(Quantum Chemistry)
Jyiideaisusnneu : 01403241 waz 01403243
naeansatousl nquijvasiussedl uasn1sUsTgnAnaeil
Quanturn mechanics, theories of chernical bonding, and chemical

applications.

01403343  guvnamanillaia 2(2-0-49)
(Statistical Thermodynamics)
Juiideaiuuinnau : 01403241uay 01403243
nafmanfdadi Hafdunisudadiuradliana Avudiiudseninailaidunisgu
warmansuarilaitundsduvedliana maUssgndmaaiivasgumnanan it
Statistical mechanics, molecular partition functions, relations between
thermodynamic functions and molecular partition functions, chemical

applications of statistical thermodynamics.

01403345  mssrasswuudensuiumesliriaiiuagimnssadl 3(2-3-6)
(Computer Simulation in Chemistry and Chemical Engineering)
Jufideaiousnneu : 01403343v3a 01403245

nquiiussall sudouifonidda wiouiidawasusuiaaiiana NANNITUAL
nmsUszgndvamquijlasainebianasou wiafiansSasauussaauianeilunis
witgwmaniinagiaanssuail suhlassnuiiimun

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.

25



01403381

01403399

01403413

01403414

01403415*%

1AD. 2

anlnsalnlvasansusznaudunsd 3(3-0-6)
(Spectroscopy of Organic Compounds)
Jiidauiounfiou : 01403224

msudfadusimantih edudavasanniulbiana dansilaladaaininsaln
sursnseaiUnlnsalntd Tuedefwunudnslewuudanninsalnl uwaaunlnsums
nslasan e Piensiasusenouduviddlagseisuisnanalvsalnl
wannsmaninsalnUuasuuaaninaums

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.

n13Enau 1
(Practicum)

NsENUaWIzIALl

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

MsirseidUsEnoumaall Tasiaie wagiuin wagnsmanvaziawize
Tanatiunid Tneweilaawninsalnddumsduaznsganduvasliana duaded
wnanisTeuuud Snaseumauunuinislouuud msdsauuiidiend nusd
wgeaisaisud UsignseliWladidnyiin qavssaumanidlannssunuudeinTauazdes
FU QaNTIAUAIAnTILIRY AN

Analysis of chemical composition, structures and surfaces, and
characterization of inorganic materials by spectroscopic technidues 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.

wilatiunidussgna 3(3-0-6)
(Applied Inorganic Chemistry)
Jeriedounnney : 01403111v30 01403115 7
nsUssgndlifagaiuvidlugrenvnss ws dusiiitor waiin weduied
gpsaslreniaudy Jaquilu guieiluana
Applications of inorganic materials in industry, minerals, catalysts, ceramics,

coordination polymers, nanomaterials, supermolecules.

inilyaesMIvanBNnINLazgAaIun Tl 3(3-0-6)
(Main Group Elements Chemistry in Academia and Industry)
Suriidaaiounndeu : 01403115

Msutiusenm Taseadie waruinseasansusznaurassialealasiau lavele
o5 eanledioaudesiam 1 arsazarsvessamy 1 luwealuflomar ssddou
gaeseamy 1 andedeureaunii@oy uavansivdouressigmy 2 asUsznauuaiiu
uarlalasuaisuduge ansusznaulilasd sonled uasisladuassigm 13 dyguves

* edvidetvg
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msuau arslsznavsanledvanaadunds dun uasesii Jundlasauvassiany 14
wilansazatsvasiany 14 vedlvs woalu arsusznaugladueseanaia sanle
woulapsuvameaneia arsUsznaunoueuavoan Waavdu arsusznaulalasd
Tulasd ganled wanglas vestaas lavedalvs Induanlosaunavinduaulosou
vpsdawmad arsusznaulvdslanuuazdumeianlanu arsusznaveanleavesaila
Y inilvesunalinsna

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

01403422 viquiimunaiibuvididesiu 3(3-0-6)
(Introduction to Theoretical Organic Chemistry)
Jaiidenieusnteu : 01403224
wussaiiwaslansafluanavasesznaudunid nquijesidviadana
vauiussiiaud ssfoviinisvsunumesiiviadiduana saviduridmiunis
Amnamaaiidunis minnanaaisduniitiada mafmuanalnvejiseuadl
Bunid vinauaslelelny m;jtmuﬁ fviazany niawazua Aifidednsiiive
Ujisen
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.

01403424  il@ed7inen 3(3-0-6)

(Biological Chemistry)
Fiideaioundey : 01403224

wnAnvasmsAelsrandviaivasiriver Tassad wihil uasiaiivasdn
Tuwana wulwduasufitenvenaulul wilveneuluiuaslaouled mstfudaoule
wavunuwiluaiivae swddeiireussandniadiuiiinelutiagu

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.
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01403425

01403426

01403431

01403432

01403441

01403443

umo. 2

wnfiBunidussend 3(3-0-6)
(Applied Organic Chemistry)
- = = '
WIVIRBUIBULINDY : 01403224
'3 = aas —la = e a o & aa o a el

asdlsznaumuaiivasUinsonaiidunidvamdaiusiaiidunignusgndlilu
Fiodsziniu

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

asdsznouamalsleadn 3(3-0-6)
(Heterocyclic Compounds)
Fiidendouniniou : 01403224
msduassiuasuisenvasasussnauamalsluainyiaeiiag
Synthesis and reactions of heterocyclic compounds.
MFIATIEMHARAUILT N Alvd 2(1-3-4)
(Commercial Product Analysis)
Iniidesiuunnou : 01403333
AMBjINEYRINTaTeikdadunidanded gnandaius nszuIuns
wiendogns msTanunienweazniaail uazdfiRnsmaaes
Purposes of commercial product analysis, product formulation, sample

treatment, physical and chemical measurements, and experimental work.

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

aumszmiinlugua wallanadd nisduduanulildvaddaya walian
AIUANANATY WAINYTRIENTINATEIUYEIDAnT STV STne

Quality awareness, statistical techniques, data validation, quality control

techniques, standardization guides of international organizations.

Taquilu 3(3-0-6)
(Nanomaterials)
Jeiifeaduuannou : 01403111v38 01403115
wndeiugy autiivienenmuasmaadl waznisdszgnilddanunlu
Basic concepts, physical and chemical properties and applications of

nanomaterials.

Tnssahauazanmlnfisevesdlolad 3(3-0-6)
(Structure and Reactivity of Zeolites)
efideaieuinneu 1 01403242 vl 01403244 win 01403245

Tassaawdn Tasaiidlalad msfnundleladuardlolndlagisidduana
msgaduuudlalas nissewiisemedlelad nsuszgnalilugmansatiue
wanidsulesau nzunsdliana wasiieufizen

Stuctures of crystalline solids, zeolite structures, molecular approaches to
zeolites and zeotypes, adsorption on zeolites, catalysis by zeolites, industrial
applications as ion exchangers, molecular sieves, and catalysts.
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01403481*

01403496

01403497

01403498

01403499

uAe, 2

wwAalunadugusznaunmsdmiuiniei 2(2-0-4)
{Concepts in Entrepreneurship for Chemists)

vinsenisAnedialussuy wazmsdadairassddmiuuianssumaail g
wanmandugusznaums LLu’Jﬁﬂf';’u_quaaLquqiﬁﬂ Asunteymatnaineassa
WesTangUsznaumsngmnaieiuiedl iadodug MAeites

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

Fasamznaail 3(3-0-6)
(Selected Topics in Chemistry)
Fenawsmaaiilusziudigaed WMdedenvdsulflundasniensdnm
Selected topics in chemistry at the bachelor’s degree level. Topics are

subject to change each semester.

dunun 1
(Seminar)

mathiauakazafusemdeihalamaailusssuliygns

Presentation and discussion on current interesting topics in chemistry at the

bachelor’s degree level.

Uy 1
(Special Problems)

msfinmauaTmaaiiluszduliugng wasdouGsadoulunenu

Study and research in chemistry at the bachelor’s degree level and compile into

a written report.

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

lassnuljifnisuarddeluanansigg veunil

Practice and research project in various fields of chemistry.

* ey nlalni
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01402301

01402312

01417111

01417112

01420113

01420114

uao. 2

3.1.52 AsuleTEIvIuaNrangas
Fuaiiagradaal 3(3-0-6)
(Abridged Biochemistry)

JyiidaaFounnau: 01403111 w3 01403115

arufosndanludawsiumumaniuazasasanetiivies lassadhs wihil way
wuvueddurasanilulewmse Wiy nsathnddnuazaiia wules laouled uwastmdny
Tuszuudinaw

Abrideed knowledge in topics: role of water and buffer solution; structure,
function and metabolism of carbohydrates, proteins, nucleic acids and lipids;

enzymes, coenzymes and bioenergetics in biological systems.

Ufjusn1syauail | 1(0-3-2)

(Laboratory in Biochemistry )

JyAdpadeuiniou : 01402301, 01402311 iatFuuwiauiu
UftRnsdeiaviasiivas dawnlnilvlawed mshasslasaiwediluana

auiavenmenmiasall wazmsiaseidaluana Aansaneulsl welialasnlnns i
Laboratory on pH and buffer, spectrophotometry, biomolecular modeling,

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

chromatography techniques.

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

Afiauasanusaiiles ayiusvasileddunaznisuszynd Andaoyiuduaznisuszgnd
Uiniusuavnisussgnd

Limits and continuity, derivatives and applications, differentials and

applications, integration and applications.

uAanda I 3(3-0-6)
(Calculus 1)
Jiidesdounndey : 01417111

snadnamifeyiustos Usviusuanetu aumaiieyiusyagu

Space geometry, partial derivatives, multiple integrals, elementary I

differential equations.

Ufudniswand | 1(0-3-2)
(Laboratory inPhysics 1)
Sufidaaiouindeu : 01420111 viiewioudu wia 01420117 wieowiauiy
UftRnsdmiuin Mandvial 1 vieRandiugiu |
Laboratory for General Physics | or Basic Physics .

UfjuRns#End I 1(0-3-2)
(Laboratory inPhysics Il)

?mﬁéfau‘%aumdau 01420113
way 01420112 wiewdouiu wia 01420118 wianwdauiu

UfTRnsduiUin Wandvialy I vielandiugiu I
Laboratory for General Physics Il or Basic Physics Il.
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01420117  Wand#ugou | 2(2-0-4)
(Basic Physics [)
narani nasmanivadlua gamwarani n1siadeuivuueniuein
Mechanics, fluid mechanics, thermodynamics, harmonic maotion.

01420118 Wandugu | 2(2-0-4)
(Basic Physics II)
Juiifaieusnneu : 01420117
T waimdn Aduwimdninih faumans Wﬁﬂéqa’[mﬂﬁmﬁu
Electricity, magnetism, electromagnetic waves, optics, introduction to

modern physics.

01422111 uanaid 3(3-0-6)

(Principles of Statistics)

WwnmLARRIAINERR fiadumnisd fdadnanediinnsnizane dudsdu
wagmILanuasamhaziiiuraiauysdunskanuamiunm AMsuaNUAItEe NsUaNUal
Uni Mswanuasdietne adi syuudmiudszniidewazaaalsnng myiaszi
fFayannull mydensianususiuuumadios msinisinisaanssdaduunite

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 wandiainen 3(3-0-6)
(Principles of Biology)
Hluanavededidin waduazmunueddu Wugmaniuagddannns A
vanvaevaieddiinlasaiuarmiiivasdaiuazily doaiveuaznginas
' Biomolecules of organisms, cell and metabolism, genetics and evolution,
species diversity, structure and function of animals and plants, ecology and

behavior.

01424112 FAvenmavjianis 1(0-3-2)

(Laboratory in Biology)

Jiidaadetanneou - 01424111 winGeuniauiu
Uitansnstindesansmisaduasdusznevensadifoieaduasms e

\ndauituesans wulwiasmdinuluddidin dadofiwasdniipnsvonvaduaznisu

maémiﬁuﬁuﬁ:u,azm'nﬁzyﬂaaﬁlaﬁ;ﬁmmwwmnwa"lwaq?ieﬁ“&'imuasﬁnﬁ%m
‘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 nszuaumMssAnasUsEnaulalasmivau 3(3-0-6)
(Hydrocarbon Processing)
Jeiidaauuinnau : 01403224
aerUTznaurastinsideunaznisiuunusesinv  ASEUIMTHENLAASTTIHYIR
nszUrumMIndutg nrsuandwazmsUfgusefsUiEen P L RN
Jupssn
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01446343

01446381

01446382

uno. 2

Composition and classification of petroleum, natural gas separation process,

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

witwoduesidesu 3(3-0-6)
(Introduction to Polymer Chemistry)
Auiineduuinneu : 01403221 w3 01403224 uav 01403243 wie 01403244
wAatug I IEmanedwes UiAtemaianeduaiuasnaln n1aiia
wodwain saunaman anzdmiumsAnredueinismuauiminluanaves
mMsmaiawedwaiuuutu audRvemadwaiiinals
Basic concepts of polymer science, polymerization reactions and
mechanisms, copolymerizations, kinetics, polymerization conditions, control
molecular weight of step polymerization, properties of interesting polymers.

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

UANNTT WUIAALAZNTEUIUNTTVBINITVINY sufsudafduiiieates aw
asaftuazmsdamaniaail anudiuguuasmaiialumsaiasnuetin A
fuglumsufifan nsdeansuasiyuediniud maRuyAdnam sEUUnTs
vimsannmluaanuuszneunts seuulereale enansiell waianiainaue N3
WUTINUTEE TN IV ANER T

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, IS0, chemical literature, presentation techniques, report writing,

scientific ethics.

\riidanday 3(3-0-6)
(Environmental Chemistry)
Seidaudounndeu : 01403221 u3e 01403224
QmmwmaaﬁunﬂﬁauLLasﬂﬂﬁ'aﬁLﬁmﬁad UANTITNINDINF v uagiu a1
uaﬁwma::n'mﬂﬁEJ‘uLLUaamuﬂﬁ'tima'm.’mﬁauﬁﬁuau’tmﬂﬁi\ﬂﬁumqmwmiﬂ‘ﬁu
RAAIUNTTY Uazdaa
Quility of environment and related factors, air, water and soil pollutiorj,
pollutants and chemical changes in the environments as affected by agricultufal,

industial and social activities.
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3.1.5.3  @1asuiesiedeuinig
01403111 piiviald 3(3-0-6)

(General Chemistry)

svmouuarlaainosnan svuuiiiesin Wusuall URAZowail ufia
g9ama el asazats auvwarndans saunamaniiadl augawell Bidning
lasuazmauwandaululasay nsauaza aunavetlessy

Atoms and atomic structures, periodic system, chemical bonds, chemical
reactions, gases, liquids, solids, solutions, thermodynamics, chemical kinetics,
chemical equilibria, electrolytes and their ionization, acids and bases, ionic

equilibria.

01403112*  UftAnsafivialy 1(0-3-2)
(Laboratory in General Chemistry)
Jyriinasdouninou : 01403111 wianieuiu wie 01403119 wiawSeuiu
%39 01403155 w3awiauiu

Ufjin1sdmiuien 01403111 1ailvialu vide 01403119 afivialudmsu
nerenansnisuwnd vide 01403155 wililudwiuaiigaaimn s

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

01403114  URTANswdnyataiily 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry)
Ferfidaaieunnnou : 01403117 wiewiaudiu
UfURmsdmiuin 01403117 winyauaiivaly
Laboratory work for 01403117 Fundamentals of General Chemistry.

01403116  Uijtansalidmivivermanidaniw 1(0-3-2)
(Chemical Laboratory for Biological Sciences)
Seniideadsumndou : 01403119 viewiauiu wia
01403111 visen3auiu wis 01403152 viawiauiu
UjtRnsvaasuaiidmivinenmanidinm
Chemical Laboratory for biological sciences.

01403117  udnyataiiiily _ 3(30-6)

(Fundamentalsof General Chemistry) )
Tassadazme msnisesfnuazauifnumsefizoadin Wusuall Ui
Giius uwia veuvan vewde asavany Sauwarnandiail augawell nsAuavLud
aunavetlossy siawswumiinlavs: olavs wazhslavy Tansunsuddu
Atomic structure, periodic table and periodic properties, chemical bonds,

stoichiometry, gases, liquids, solids, solutions, chemical kinetics, chemical
equilibria, acids and bases, ionic equilibria, representative elements, metals,

nonmetals, and metalloids, transition metals.

= mefemliuly
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© 01403119

01403121

01403122

01403123

upd. 2

witiludvsuinermaninisunnd 3(3-0-6)
(General Chemistry for Medical Sciences)
Tastatreoznoy Wuswedl Uhnuasdius i yadsansavaty guuwa
dans aunamansiailaunainil durunsanasiud aunavadlaaauuasiaiiliih
Atomic structure, chemical bonding, stoichiometry, gases, solids, solutions,
thermodynamics, chernical kinetics, chemical equilibrium, definition of acids and
bases, ion equilibrium and electrochemistry.

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

Taseateazasy Wussail UTinoudinius uiia ansazany gaUMHARAnS
sauwarmaninil augawll aupavedlaseu nuivuailaunid inilupsanswedunan
1glasaniuou woarawlad walsw@nlalasaniueu weanaged 3was ananlyd n
osa Ivlofes ueadled Alau ninduvid ayusnIaduviid il ame3lawnil NI
Tnsaatmasansuszneuduvidlagisnannivsalnd Uisonailuaznalnves
Uinsen

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.

Ug‘jﬁ‘ﬁmmﬂﬁ’m%’uﬁ’mLwaumam'i 1(0-3-2)
(Laboratory in Chemistry for Veterinary Medicine)
Aqfidaadoumnneu : 01403121 viawiaufiu

UijiRnnsdmivin 01403121 wildmiudmummenans

Laboratory work for 01403121 Chemistry for Veterinary Medicine.

\iiBunESdmIUIMEmaninTwwnd 3(3-0-6)
(Organic Chemistry for Medical Sciences)
Juriideaieumneu : 01403119

vuimaaiidunid A3 LUNUTAVYB e TBUVSE UfAzeailuaznalnues

aaa

Usen awoslaindl \nivetansuaiuriAnialasmiveu uandaiglad wolgmufn
lelasaiveu m'i'wﬂﬂ'na%’wuaam‘sﬁw‘%‘tﬁﬂﬁ%‘maamnT.wsaT.n?J auUAnazUfnise
qaswpanaged Bives asusznauiuea weadled Alau ninduviad puRusnInduvEd
wazLelu

Theories in organic chemistry, classification of organic compounds, chemical
reactions and mechanisms, stereochemistry, chemistry of aliphatic hydrocarbons,
alkyl halides, aromatic hydrocarbons, structural determination of organic
compounds by spectroscopic methods, properties and reactions of alcohols,
ethers, phenolic compounds, aldehydes, ketones, carboxylic acids, derivatives of

carboxylic acidsand amines.
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01403124

01403151

01403152

01403155%

HAD. 2

wilBunididasdu 2(2-0-8)
(Elementary Organic Chemistry)
JniideaFeuinneu : 01403152

nsgude autEnimeuadiasaanaaiivesansauniddmiuems uaz
msinuns amaslewnil Uiisenaiivesansdunid uarmaiiameaalnsalnilim
laseainansdunid

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

technic.

e | 2(2-0-4)
(Elementary Chemistry 1)

LLmﬁmﬁvujﬂwuaqm'ii‘fmﬁLﬁﬂﬂiauiua::mauLLa:Eiuﬁﬁ‘uadﬁmm'lmﬁ'Nﬁﬂﬁ} Wusy
Tubnana wieszwinluana dnusIeNEATuaTHANSEIUYE I UsEIailiTineauTRves
Tuiana Ufdmusseninduana yalionuds gaidien msnaedhila aAnwansaves
aslumsazaneni anuduiusifiin

Basic concepts of electron configuration and periodic properties, bonding
in motecules, intermolecular force, states of matter and the effects of their
bonding on the properties of molecules, intermolecular interactions, freezing

points, boiling points, evaporation. Water solubility, stoichiometric relationship.

wilidaedu I 2(2-0-4)
{(Elementary Chemistry II)
Fyiideaduuinney : 01403151

audfvesansavate anwiail Sansnauiiseneiuastiadeiifinanssny
augawaiiluszuudanm wodnssuvesnsn-wa il nisUssgndmaaiily
ROAMNTTUN YA

Properties of solution, thermochemistry, chemical reaction rates and
affected factors, chemical equilibrium in biological systems, acid-based behavior,

electrochemistry, application of chemistry in agro-industry.

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

wReuguemnuiesaey  MsdaGedidnnseulusznen gesinuay
auliivossalumsnestn Wusziall wsssgwinaluana Uit waiiuasuSinmans
Huiug anuvesdans Wia veavan ved aulRvesansazaty guvnarmansiail
saunamansiadl aunaiadl uazauqalosou waRnTINTaINTA-UE ATV

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

equilibria. Acid-based behavior. Electrochemistry.

*s1e i nla vl
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01403222  UjuRnsaiidunid 1(0-3-2)
(Laboratory in Organic Chemistry)
Jyiideaduusndau : 01403221uTawianiu u3a 01403123u3aniaun
UfjiAn1sdmivin 01403221 waildunid wis 01403123 wailduniddivs
nenemaninisunne
Laboratory work for 01403221 Organic Chemistry or 01403123 Organic
Chemistry for Medical Sciences.

Ly
()

01403234  ipifiAsiviiugIu

(Basic Analytical Chemistry)
FineaSeuinneu : 01403111

UnUIMTBIAiiATIe asasarsuasmbeaududu wwiAnuasaigataiily
sruUdesed sEdutunsuandavesdidningladsau mamaasanmawandaii
988U LUULHUTBINTREALAE NS TYYTTintaanloppuwazuaulesauatiunid ms
Sinseilagtmedn msimseilasnslminge mslumsanse-wwa nslwimsalasnis
Vianzneau nisinwmselpenisiieanadsdeu mslnmsaiaand anlnsalntuuy
aanduidasdu

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  UjtRmmaiifinsisiug 2(0-6-3)
(Laboratory in Basic Analytical Chemistry)
Jyfideaieunnou : 01403112 waz  01403234w3eniauiu
UjiRnsmanasgunwitesizingamatazUinaidesiziniuel
Experimental work in semi-micro qualitative analysis and chemical

quantitative analysis.

01403244%  \aflAsWAndvAnya 4(3-3-8)
(Fundamental Physical Chemistry)
FyriideaSoumnnau : 01403111 wis 01403115 wip 01403155 uag 0141711
01417267 P
wingamwamanimaail sauwarnaniaznalnyanjizeail il

3]

asa

UjuRnmIvnaas
Principles of chemical thermodynamics. Kinetics and mechanisms of

chemical reactions. Electrachemistry and experiments.

01403245  aillaldnddmivianaail 2(2-0-4)
(Physical Chemistry for Chemical Engineers)
Jiidpadeusnnieu : 01403117 uay 01417168
vguivedlasafididnmseinduaziusyiall m3Uszgnaldmngsiadl
Thearies of electronic structureand chemical bonding, applications to

chemical engineering.

** sl ivlg
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