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3.1.5 AN95UIYS189%1

04201111

04201112

04201113

04201114

3.1.5.1 Mednidusiaivvemangas

- g3 lundngns
Al | 3(3-0-6)
(Chemistry 1)
éniugrumanil Usinaasduius Tnssadiseznon aulfifisesdn Wusindl uia
SUE]QLL%Q VBILYAN mauvﬁwé’mgmuamaaaaaﬁ Qmﬁwamamﬁgag’m d13asanyllay
auURvesasarany
Basic principles of chemistry. Stoichiometry. Atomic structure. Periodic
properties. Chemical bonding. Gases. Solids. Liquids. Amorphous and colloids.

Fundamental of thermodynamics. Solutions and properties of solution.

UiannsLadl | 1(0-3-2)
(Laboratory in Chemistry 1)

FwrdideaSeunnfow: 04201111 wWialFeundouiu

UuRnsdmsuIYT 04201111 1Al |

Laboratory work for 04201111 Chemistry |.

\dl I 3(3-0-6)
(Chemistry 1)

JufideeSousniow: 04201111

Jaunaransindl aunanil nsaLazLUA amaﬂimmzwahﬁ’l auﬂa%ﬂmﬁaﬁ
azanelavasuazlonowdadou il audfvessngsnwuninwass NI
Fu LALBUNIY aldndes

Chemical kinetic. Chemical equilibrium. Acid-base. Acid-base equilibrium in
water. Equilibrium with slightly soluble salt. Electrochemistry. Properties of

representative and transition elements. Organic chemistry. Nuclear chemistry.

Uguanisiadl i 1(0-3-2)
(Laboratory in Chemistry )

JudidesFounndow: 04201113 WiaSeundouiu

U uRn1sdmIuivn 04201113 wadl |l

Laboratory work for 04201113 Chemistry II.



04201115**

04201221

04201222

04201223

uA.2

aa o v o =

szilgudsmeImenAansuazatagmIunAdl 2(2-0-4)
(Scientific Methodology and Statistic for Chemist)
sEgUITNIINY1ANENS WNUHINITNARDY NITAUAULAENUNIUITIUNTTY

(Y L3

fydnuallazsiananiduns1evesasiall nmsiaiuansiaiiedeslaonsy 23u555)
MEMEIans nneuaztetidy adadmsutnall malaneiiaviiauedeya
N15REUTEUUL RN

Scientific methodology. Experiment flow chart. Searching and literature
review. Symbol and identification chemical hazard. Chemical safety storage.
Scientific ethic. Scientific policy and law. Statistic for chemist. Data analysis

and presentation. Scientific report.

LAdidunN3d | 3(3-0-6)
(Organic Chemistry 1)

1
a o]

I NADIFIUNINDU: 04201113

NUANINANBUNIY N15IHUNUTZANUBIEN DUV UfATeAluaznaln tadiveg
arsuedundnlalasansvounazansusynoulelsuufn weafaglan woansged
o3 awmeslowndl

Theories in organic chemistry. Classification of organic compounds. Chemical

reaction and mechanism. Chemistry of aliphatic hydrocarbon and aromatic

compound. Alkyl halide. Alcohol. Ether. Stereochemistry.

UuRNIsLABUNTE | 1(0-3-2)
(Laboratory in Organic Chemistry I)

AwdideaSeunnnow: 04201221 WiaFeundouiu

UfuRn1sdmsuseivn 04201221 wpTiBuwSY |

Laboratory work for 04201221 Organic Chemistry I.

WARDUNSE I 3(3-0-6)

(Organic Chemistry )

l
a L]

AvNfaaseuNInay: 04201221

wa

aaa =) a a 6 al & a a6 U s
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uA.2

Properties, chemical reactions and mechanism of organic compounds.
Aldehydes. Ketones. Organic acids. Derivative of organic acids. Nitrogen
compounds. Design and synthesis of simple organic molecules.

Characterization of organic compounds by spectroscopic methods.

04201224  U{uRNISALIBUNTE Il 1(0-3-2)
(Laboratory in Organic Chemistry II)
JurdideaSeunnfow: 04201223 WialFeuniouiu
UURNSEmMSUTI8IY 04201223 WadiBumn3e i

Laboratory work for 04201223 Organic Chemistry II.

04201231  ANATIZH 3(3-0-6)
(Analytical Chemistry)
JwriideaFeuninow: 04201113
nankaNIzUIUNISIUNITIATIsinIaall adaranslusedeuitingmeit ngud
TutBaidiesed msinmeilasimdn maliesgilasnislninn udnitugiuves
awninsllawminuuganau
Principles and processes in chemical analysis. Statistics in analytical methods.
Theories in quantitative analysis. Gravimetric analysis. Titrimetric analysis.

Basic principles of absorption spectrophotometry.

04201232  Ufun1swadidAsIEn 1(0-3-2)
(Laboratory in Analytical Chemistry)
AwdideaSunnfow: 04201231 WiaFeundouiu
UfURn1sdmsuIvT 04201231 wwinATIEA

Laboratory work for 04201231 Analytical Chemistry.

04201233  nshneilaeiaiacio | 3(3-0-6)
(Instrumental Analysis I)
AwdideaSeunnfow: 04201231
WneanlasalnUserussnaunazliiana nannskazmallarelsnIswenansni
il Anasedidnd
Atomic and molecular spectroscopic methods. Principles and techniques of

chemical separation methods. X-ray methods.



04201241

04201242

04201243

04201244

04201261

uA.2

wdigsWand | 3(3-0-6)
(Physical Chemistry 1)

FurdideaSeunnfiow: 04201113

N uaatvaia gurwarans asaraty aunainil aunainnin

Kinetic theory of gas. Thermodynamics. Solutions. Chemical equilibrium.

Phase equilibrium.

UfuRANIsLARIgENd | 1(0-3-2)
(Laboratory in Physical Chemistry 1)

Jwriideaeuninow: 04201241 wiaiFeundouiu

URURNSE S UV 04201241 LATIRENS |

Laboratory work for 04201241 Physical Chemistry |.

CHEATERGE] 3(3-0-6)
(Physical Chemistry II)

%?i’lﬁﬁ'é]\‘iL%EJU3J04201244’]ﬂ'E]1J: 04201241

saunarmansiall saunamansvosufzoniidudou wailiiindeauna Ilawed
Chemical kinetics. Kinetics of complex reactions. Equilibrium electrochemistry.

Photochemistry.

UfuANIsLadigeNEnd I 1(0-3-2)
(Laboratory in Physical Chemistry II)
SefigaeFeunniou: 04201243 vseissundouiu

UfuRn1sdmIuIvT 04201243 wadieHENS Il
Laboratory work for 04201243 Physical Chemistry II.

wAdiadunsg | 3(3-0-6)
(Inorganic Chemistry 1)

JuniideaFunnnou: 04201113

nouilassaiiseznon uszlanaud vewdslossiin dydnvaimen auuinsuay
wogyingU iadlellunIdvessinmyvian nsnauaviua

Theory of atomic structure. Covalent bond. lonic solid. Term symbols.

Symmetry and point group. Inorganic chemistry of main group elements. Acid

and base.



04201321**

04201331

04201332**

04201333**

uA.2

=

awnlnsalnUvasansusenaudunsd 3(3-0-6)
(Spectroscopy of Organic Compounds)

SuniidaiFeuanniou: 04201223
nsfigadiendnualvesarsdunidaremataaiuninsalnd g3 -3 daaninsalnd
dunseaninsalnt duedusuuniudnslowuud waanlnswumni n1sussend
awnnsalnUlunismanslaseainvesanssunsd

Characterization of organic compounds using spectroscopic method. UV-vis
spectroscopy.  Infrared  spectroscopy.  Nuclear magnetic  resonance

spectroscopy. Mass spectrometry. Application of spectroscopy in structural

elucidation of organic compounds.

Msieseilaeaiasile |l 3(3-0-6)
(Instrumental Analysis Il)
SynfigaeFounniou: 04201233

a o a

NANLALIMATAYDITATIZINILAT LN FFnaeiised 5 Tarusou
Principles and techniques of electroanalytical methods. Radiochemical

methods. Thermal methods.

Ujtiansnsinneilneiadasile 2(0-6-3)
(Laboratory in Instrumental Analysis)

AwdideaSunnnow: 04201331 WialFeundouiu

UfUAn1sdmTuIvun 04201233 nsiesigsilasiaiesile | Lag 04201331 19
Ainszilasiaiesdle I

Laboratory work for 04201233 Instrumental Analysis and 04201331

Instrumental Analysis II.

wugasnuadivaziulawuwas 3(3-0-6)
(Chemical Sensors and Biosensor)

SefigeSunniou: 04201233

[
% [

PANNT 99AUTENBU WaLNISILUNTLAVBNYULLINIATkazlulawuas §dn
UsgdvEnmveawuiges wuwesidauas wuwwesluiuall lulewuged n1sussand

LWULYDS MNNSHTIVTRANSLIATILAZ AN STLAL]
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04201334**

04201335**

04201336**

uA.2

Principles, composition and classification of chemical sensors and biosensors.
Performance indicator of sensors. Optical sensors. Chemical sensors.

Biosensors. Application of sensors for chemical and biochemical detection.

WATANISHENNILAL 3(3-0-6)
(Chemical Separation Techniques)

JufidesSousnniou: 04201233

nguuarUssinnnisuen nadafiviuadeiiienisuonnianil nMsanagneu n1sarn
nsndu wialasunlnnsiil lasualnnsflveanardszansnimgs lasunlnnsil
vounawnile Iingn Afiaa3Bidninsliiaa wadansuenduiiviuarie

Theory and classification. Modern technique for chemical separation.
Precipitation. Extraction. Distillation. Gas chromatography. High-performance

liquid chromatography. Supercritical  fluid chromatography. Capillary

electrophoresis. Modern methods for separation.

WATANTSLASYNADYNIN9LAY] 3(3-0-6)
(Sample Preparation Techniques in Chemistry)

JyfigeaSeunntou: 04201233

AM529UAY WAdA Tuneu wayisnERRdmsuMsIAUT et Fansiseudiegis
dusunsiesginiaadl nmsada nsdivanududulunseSoudiegie nswieuy
fpg1dmnsunITilasigilany nsatimasn lulasalnluazadninsalnl waznis
MTYUAIBEIILUUAATUIA

Planning, techniques, steps and statistical for sample handling. Sample
preparation for analytical chemistry. Extraction. Enrichment in sample
preparation. Samples preparation for metals analysis, nucleic acid analysis,

microscopy and spectroscopy and miniaturization.

N153AT1ZAT AT IWAN 3(3-0-6)
(Electrochemical Analysis)

Jundideadounnnou: 04201331

dndlafinadl dndluilndery saunamansvesdalill nisldiniesdiouaznis

Uszgnddsnsiasesiilslniiad wu nudlowns reudnlawms aaeuums

** 58391UTUUS



04201341**

04201342**

04201351

uA.2

sianingnsiams aunuams wazlwalsns il

Electrochemical potential.  Membrane potential.  Electrode  kinetic.
Instrumentation and application of electrochemical techniques such as
potentiometry, conductometry, coulometry, electrogravimetry, voltammetry

and polarography.

LALADUAY 3(3-0-6)
(Quantum Chemistry)

JviideeSousnrou: 04201243

aunsrduvesisefused n1slinguinisudaduagBnissumulumsuitigmues
sruufidaududou ngufeesdvadluana nouifussianaud sUsims
IAdavesluana 35813593-Wend 38n15ueuditle warisnmswiieulniiadmsu
lannanangazmou Nauflissawasngueadunul-netiuu

Schrodinger wave equation. Application of variation method and perturbation
method to complex systems. Molecular orbital theory. Valence bond theory.
Molecular geometry. Hartee-Fock method. Ab-initio  method and
semiempirical method for polyatomicmolecules. Virial theorem and the

Hellmann-Feynman theorem.

LANATUIN 3(3-0-6)
(Computational Chemistry)

JurfifeaSunnfaw: 04201341

naranssyauluana swilieulnida Fwoudiale FaNanTuAMUnILIY NS
Fonldlemitugiu msaseuuuiaes mamlasedamngan madnadnas
Molecular mechanics. Semiempirical method. Ab initio method. Density
functional method. Selection of basis set. Design of model. Structural

optimization. Generation of spectra.

Faadl | 3(3-0-6)
(Biochemistry 1)

JefigedSeuNniay: 04201223

AUINUFIUEMTUTIAL 1ATIaTIe Unu1y audAnIuAlnasn19g3nInYes

Y

Flyana InTuLasNFoNs LWUoaTUloy wasTINGNUYBILad
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Basic knowledge for biochemistry. Structure, role, chemical and biological
properties of biomolecule. Vitamin and mineral. Introduction to metabolism

and cellular bioenergetics.

04201352  Uf{uANsTLA | 1(0-3-2)
(Laboratory in Biochemistry I)
JufidesSousnnow: 04201351 daBeuniouiu
UHURNIsd MUY 04201351 Tadl |
Laboratory work for 04201351 Biochemistry |.

04201353 Fadl Il 3(3-0-6)
(Biochemistry II)
JuriidaaFeunniow: 04201351
ulgiluaznisissufisenlaeouleyl aniueddunaziauiusdduvesaisiulewmse
afia TUsAu n9atianasn n1sduaseinsntiindsnwaylusiuy n1sAruANNIYIneI
YDITU NMIFUATIZAAS WUTIAINTTY
Enzymes and catalyzed by enzymes. Catabolisms and anabolisms of
carbohydrates, lipids, proteins, nucleic acids. Nucleic acid and protein
synthesis. Regulation of gene expression. Photosynthesis. Genetic engineering.

04201354**  ALNEY 3(3-0-6)
(Pharmaceutical Chemistry)
JwrfideaFeuninow: 04201351
yilauaraudininaivesarsusznovdundsildmaunduinet nseenwuuwaznis
FUATILNLT N1TAIVANANNINYDIE ‘éﬂLLazﬂizmumﬂumiaaﬂqwé
Types and chemical properties of organic compounds in pharmacology.
Design and synthesis of drug. Quality control of drug production. Drug and
process of drug action.

04201355**  nAlulagndue 3(3-0-6)
(DNA Technology)

JeTigaeSunniou: 04201353 v3e 04201301

** $1e3UTuUTe



04201361

04201362

04201371

uA.2

Usginnudun Aauandinisnenmuasiinmuesiiowe nannisveunaianig
Awe  Wuglmnssy  leauile  nsUszndwalulagiuiduelunisnisunme
NYAINTIN geAMNTTL DAmMemani ndvmand Tasinsiduiieaiuiluuves
daiTinuaznslivsslond Besdnassmeiuduaiiuszegnd

History, physical and biological properties of DNA. Principle of DNA
techniques. Genetic engineering. Cloning. Application of DNA technology in
medicine, agriculture, industrial, forensic science, pharmaceutical science.
Genome project and their applications. Selected topics in applied

biochemistry.

wdiadunid || 3(3-0-6)
(Inorganic Chemistry II)

JvidesSusnnou: 04201261

wilatun3dvslansnIudtu nqudauunanvesaslatoulnesaudy audinig
wiianuaziaivesansuszneulaeesiiudy UfAseuaznalnvesasusznoulaeash
Wiy pllsasunluwviadn nsUssgndniuaiieliunid

Inorganic chemistry of transition elements. Crystal field theory of coordination
complexes. Magnetic and chemical properties of coordination compound.
Reaction and mechanism of coordination compounds. Organometallic

chemistry. Application of inorganic chemistry.

UuAnIsialietiun3d 1(0-3-2)
(Laboratory in Inorganic Chemistry)

JuriideaFeuninou: 04201361 wiaiFeundouiu

UfuRn1sdmsuIvT 04201261 wileliuvsd | wazdyn 04201361 wndlatumse I
Laboratory work for 04201261 Inorganic Chemistry | and 04201361 Inorganic
Chemistry II.

indidawandoy 3(3-0-6)
(Environmental Chemistry)

Auiideadsunnney: 04201231

Arumaeiiianndey safwaivnait 01na uasiu vafiuiifnangaamnssy

NIIANITEILINR O



04201372

04201373

04201374

04201375

uA.2

Concepts of environmental chemistry. Chemical pollutions of water air and

soil. Industrial pollutions. Environmental managements.

UjtRnsiasideuwnday 1(0-3-2)
(Laboratory in Environmental Chemistry)

JurfideaSeunnfow: 04201371 wWialFeundouiu

UFtRnsdmiu 04201371 indiAaundey

Laboratory work for 04201371 Environmental Chemistry.

inaAuas 3(3-0-6)
(Polymer Chemistry)

JwriideaFeunnnow: 04201223

uAanmaaiineduwes Inwaduarantivemedwes twidnluana UjATemed
wolsiwdunaznaln wedwelsiwdusiu wedwesuszinnmeslunatafinuasy
wiosluanRs nazuaumstusUnedies

Concept of polymer chemistry. Structures and properties of polymers.
Molecular weights. Polymerization reactions and mechanisms. Co-

polymerizations. Thermoplastic and thermosetting polymers. Polymer

processing.

UfuAnIsinlinediues 1(0-3-2)
(Laboratory in Polymer Chemistry)

FwdideaSunnnow: 04201373 WiaFeundouiu

Ufumn1sdmsu 04201373 alinediues

Laboratory work for 04201373 Polymer Chemistry.

CHRI LRV PR 3(3-0-6)
(Industrial Chemistry)

SuniidaiFeuaniou: 04201113

audAnasufizemaniignaimnssy anamnssuaiilulsemalng anulaonde
avdng maduinlunszuiumamaaiigraimnssy Yan duazdme wildder ns

Weualssnugnamnssdlulssmelne



04201376

04201378**

04201379*

uA.2

Properties and reactions in industrial chemistry. Chemical industries in
Thailand. Safety patent. Calculation in chemical process. Materials. Dyeing

and textile. Green chemistry and visit chemical operating plants in Thailand.

nann1susEiuANIN 1(1-0-2)
(Quality Assurance)

yannsuazIsUftRlunseuauannm nszviinluaninmeIesilennan wazadadn
WnlglunisauanANIn N15UTEIUAMAINAINNINTFIUY DIDIANTTENTIN
Useine

Principle and practice guidance of quality control. Quality awareness. Quality
control and statistical techniques. International standards of quality

assurance.

Ineraaasuazmalulagidule 3(3-0-6)
(Science and Technology of Fiber)

FvrideeSousnnou: 04201223

wulesssumvaviduleyseivg anuduiusseninalaseaing aud@iniinisninuas
il Uselewinnslda nsndSmsndnduloussivg nswioudmenounssuiunms
doud

Natural and man-made fibers. Relationship between structure, physical and
chemical properties. Utilization, production of man-made fibers. Textile pre-
treatment before dying process.

UfuAnsiadiuszand 2(0-6-3)
(Laboratory in Applied Chemistry)

MRS UIALATUTUINTINTU N13A18NTNINNABIaNTIAUBLENATO
WUUARINIY NM3dou TRANNIINITUNNE nsadnayulng \A3DedRN UUsnIsLAll
Usggnaluidediinaula

Surface area, pore size and pore volume analysis. Scanning electron
microscope. Dying. Medicinal biochemistry. Herbal extraction. Cosmetic.

Interesting topic in applied chemistry laboratory.

* g3yl
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uA.2

04201381**  m1sussgndldmauianasiuniaad 3(1-4-4)

04201382*

04201431*

04201441**

(Computer Application in Chemistry)

JuniidieaSouniniou: 04201223 wag 04201243
nsthanuiilugiunsneuiiomes msvszgndldlulasyondeeniivdniumunis
wil nsUszendldlusunsudnsagudmsuaunauad

Basic knowledges in computer for chemistry, applications of Microsoft Office

for chemistry, techniques and methods through chemistry software.

NNELIVITINAMTULNLAL 2(1-3-6)
(Professional Skill for Chemist)

lonansteyannuasndy Msfusesanuiindn nsfusestandus msdnnis
Jesku Fugdndndmsuineiflumderiiauly wasdfiidiAstes

Safety data sheet. Certification of manufacturer. Certification of free scale.
Elementary management. Interesting topic in professional skill of chemist and

related workshops.

wmadiansiessimaaiifiviuade 3(3-0-6)
(Modern Analytical Techniques in Chemistry)

JviidesSousnou: 04201331

wadamaaninsalnUiviuate madanslasnlanififamiuagnissyygnd
wadamauvaannsalnd9fmiuagnsuszendld madaaiua n1s3asgs
519 wadansiasginaeaiiliii mawioudegamaeiiiviualiy n1snsavaoy
3513 FulIneada

Modern spectroscopic techniques. Advanced chromatographic techniques and
its applications. Advanced techniques of mass spectroscopy and its
applications. Labelling techniques. Elemental analysis. Electrochemical
analysis techniques. Modern chemical sample preparation. Method validation.

Statistical parameters.

SN LA7 3(3-0-6)
(Surface Chemistry)

FyNfaasauNInay: 04201243

TUUUAEN YN UNVBIN B NHUNUHILAL TENINHT AIUAIRILALAINAITENINGE

* g3yl
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04201442**

04201451*

uA.2

N13AFURAZN1SINTEEITININRL Aoaaes luwad A13enIaveud-uia A
FEUINVBIMDI-VBUNAT N1IRATULTINIEAIMUAZNIIAATUTLAT N1515IUHATEN
FeganszUIuNTBgnamns o Aof Uit

Definitions and theorems of group theory surface and interfaces. Surfaces and
interfacial tensions. Adsorption and orientation at interfaces. Colloids.
Micelles. Solid-gaseous interface. Solid-liquid interface. Physical adsorption
and chemisorption. Catalysis. Examples of industrial processes based on

catalysts.

LAgluaganTazany 3(3-0-6)
(Solution Chemistry)

JwriideFeunnnow: 04201243

e sraululanavedveural UAsenseninediinagangiuiainagany 6avin
azaneiudignazane awnaiuvesansazateinde autRlndidnasnvesivhazaiy
fusiunnmaeslossurazgufnuie-gniia

Molecular theory of liquid. Solvent-solvent and solvent-solute interactions.
Spectra of salt solutions. Dielectric properties of solvent. lon activity and

Debye-Huckel theory.

LAANI9NTISUNNEY 3(3-0-6)
(Medical Chemistry)

JwiidaaFeuuniow: 04201353
yilauarandiniauaiivesasuszneudunioildnandinel n1seonuuukazns
5\%@573‘1;]8’] mimmm@mmwmawﬁmﬁmeﬁm EJ’]LLagﬂiﬁ‘U’J‘uﬂ’]ﬂUﬂ’ﬁﬁJaﬂQW‘é%Eﬂﬂ
g1 N3Uszandiugimnssuuazivaluladfiidue

Types and chemical properties of organic compounds in pharmacology.
Design and synthesis of drug. Quality control of drug production. Drug and
process of drug action. Application of genetic engineering and DNA

technology.

* g3yl

** $1e3UTuUTe



04201471**

04201472**

04201473**

uA.2

wialulagniseng 3(3-0-6)
(Rubber Technology)

JviideeSousnrou: 04201223
595UIFURALANAUNUTIZUI19aUTALALTATIAT 19009871955 TUYIARAZ S
duasied N1siawIasUsENoUIINg AN a1InseAuURsetazansniauazen
anstostunisidonanin ansiuuss arstislunszuIunsuan miﬁugﬂuazmgﬂ
979 YHNENLALINALUIATNITHER NINAABULALAITARUABNBULLANE

Nature and relationship between property and structure of natural rubber
and synthetic rubber. Rubber compound development. Activator and
retarders. Antidegradants. Additives. Processing aids. Rubber forming and
vulcanization. Rubber compounds and rubber processing technology. Testing

and defining characteristics.

GHELT 3(3-0-6)
(Material Chemistry)

AuniidasiFeuanniou: 04201361

Wusznliuazlassadandnvesianveuds audivisneninvesian audfuaznisly
Nuveaesfind a1sfsini Sud ufa Yanuan Saasy Yannianisunmg Jagd
thanla mslinsesimaeiesiiovasian

Chemical bonding and crystal structure of solid material. Physical property of
material. Property and usability of ceramics, semiconductor, jem, glass,

composite, alloy, medical material, interested material. Instrumental analysis

of materials.

Ulnsiad 3(3-0-6)
(Petrochemistry)

JurfigeaSeunnnou: 04201223

Ulnsideu p9AUSENBULAENITIILUNUSELANTRIESULASIAEY WAASTTUYR
NSEUIMSUINLAE nsEUIUNINAutinsiy a1sTlnsiall msuanfiuaznnssnedis
NTgUIUNSHAARLAENITUTEENA YA TeTIaY Insiaw Ui7AY wudu Ingdu

lodu wazdunu
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04201474**

04201475*

04201476*

uA.2

Petroleum. Composition and evaluation of petroleum. Natural gas. Gas
separation process. Refinery process. Petrochemistry compound. Cracking and
reforming. Production and application of ethylene, propylene, butylene,

benzene, toluene, xylene and methane.

wlumalulad 3(3-0-6)
(Nanotechnology)

JviideeSousnrou: 04201243

auUAnianienimkazniaaivesiaguily 3an1sasiadasaiiaunlu lassaiiauay
audfvesianluseavuily viearsuauulunazuluneulngn siufsnisuszend
wialulaguly

Physical and chemical properties of nanomaterials. Methods of making
nanostructures. Structure and properties of materials at the nanoscale level.
Carbon  nanotubes and nanocomposites including nanotechnology

applications.

pwazaIsNeluTINYszI1IU 3(3-0-6)
(Drugs and Toxic Substance in Daily Life)

g1asTnyUsEantu 0vsiasy a1sfiwnddildludinusesi iy undsfiiuarennis
denauduiv mﬁ@LLamuLaﬂLﬁu@ﬂﬁu

Common household medicine. Supplements. Toxic substance in daily life.

Source and symptom. Elementary self-first aid.

A TuTInU Tz 3(3-0-6)
(Chemistry in Daily Life)

amudidosiuintuaaailuiavsgsriu madenld nafuinm anuvasede
nM3idn Usslevinarsunmeienfuansad

Basic of chemical substances on daily life. Chemical selection. Chemical

storage. Safety. Disposal. Usefulness and dangers of the chemical substance.

* g3yl

** $1e3UTuUTe



04201481**

04201482**

04201483**

uA.2

LANNITINNTITVBILEY 3(3-0-6)
(Chemistry of Waste Management)

JundidesFousnnou: 04201371

wias ¥in uazauUivesweadsdunsduazefunse audusunsievesasiall Ans

=

M5791193AUIENOUIDIVOUEAY Ladiasiivine1veudedunsiy n1suveduunly
Tyl 380131140 anUsunafie uaznshwendefiusunse nsevUyaiAing
Sunmeuazngneiieade

Sources, types, and properties of organic and inorganic wastes. Hazard of
chemical. Determination of the composition of wastes. Chemistry and
toxicology of hazardous substances. Recycling of wastes. Procedures for

elimination. Detoxifying and disposing of hazardous wastes. Hazardous

substance act and related law.

WAALNEAT 3(3-0-6)

(Agriculture Chemistry)

o v/ [J a

lassaiaailnazanvivesiunardy dngruiiiasuuaznisaaefiniananiives

q

[

Au Buvsdingluiu n1sgadunaznisuanidsulessuvesenniafu Audunse

q

| a

LAZANNYRIAU N1TIATIZINIAAvadRuwarly N1SUTUUTIAMAINAY NTSUIFNTT

a

nandasnonszuIumMIMaeiiuaznszuIunsMinanssINYIA Msldansiailiieria
NanAnauNIsINERsIiUaensy

Chemical structure and properties of soil and fertilizer. Soil substrates and
degradation of soil. Soil organic matter. Adsorption and ion exchange capacity
of the soil particles. Acidity and alkalinity of the soil. Chemical analysis of soil
and fertilizer. Soil quality improvement. Chemical fertilizer production process

and natural fermentation process. Chemical use to increase agricultural

productivity to be safe.

LARAUTINYATUAZHITNEANANS 3(3-0-6)
(Agricultural Chemistry and Poison Residues)

JuniidiosFsunnnau: 04201231

aeRUsznauLazaudainIualvesiuwaly @a13AUANNISASLAULAYRINY Wnilves

U = =

a1smaniyilardnginy wiliaznalnniseangnsvesasmIndngivy NsmuTunm

** $1e3UTuUTe



04201484*

04201485*

uA.2

WenanInkazUTINMa sivanAluNaninn1an1sinens n1sidaan sivlunands
NINTNYATIAEISNIBNNLAZLAL]

Chemical composition and properties of soil and fertilizer. Plant growth
regulators. Chemistry of herbicides and pesticides. Chemical and mechanism
of activity pesticides compounds. Qualitative and quantitative determination
of poison residue in agricultural products. Elimination of poison in agricultural

products by physical and chemical processes.

ilatiunidvashuuasie 3(3-0-6)

(Inorganic Fertilizers and Soil Chemistry)

1
a Lo

Av1NHos8UNINY: 04201361

N3Inseivetesnoukaiussiniivaiukarde lassaiauniuazantfiveniuiay

o

g Tngauidafuuaznisaagdinianiuniivesiu n1sgadunaznisuaniudey

Pt

losauvesaynaiuy audunsawazaavesiu Jeaduvsduasgnamnssunisuan
Arrangement of atoms and chemical bonds of soil and fertilizer. Chemical
structure and properties of soil and fertilizer. Soil substrates and degradation
of soil chemical. Adsorption and ion exchange capacity of the soil particles.

Acidity and alkalinity of the soil. Inorganic fertilizers and industrial production.

wilayulwsuaznisuszand 3(3-0-6)
(Herbal Chemistry and Applications)

AudnyMrwazAUnINIngAvayulng n1sadnatsdrdguazarsngnuailuiy
ayulng nMsuUsgUnanfusionayulng nsvenInsgIunansasiuaznguuned
Rertestuayulwsuaznisussend

Characteristics and quality of herbal raw materials. Extraction of important
substances and phytochemicals in herbal plants. Processing of herbal
products. Request for product standards and laws related to herbs and

applications.

* g3yl

** $1e3UTuUTe



04201486*

04201490*

04201495

04201496**

04201497

uA.2

iA3asd1ans 3(3-0-6)
(Cosmetic Chemistry)

Avils 1duny lBunazeSesdens nandaaiuszesin nantasivzaste nandaian

&1 ndnAuginseansld nandueivasiuuaian

Skin, hair, nail and cosmetic. Moisturizing Product. Anti-aging product. Anti-

acne product. Skin brightening product. Sunscreen product.

aunafnen 6
(Cooperative Education)

msUfTRmuludnwagninnuiinm sulassnuilduueuning naeaauns
RYINIIBNURAENITULEUD

On the job training as a temporary employee according to the assigned
project including report writing and presentation.
NSMsENNISLATIUATIUSEENG 1(1-0-2)
(Applied Chemistry Project Preparation)

N3AUAULENATS N1TTBULAZUILEUDLAATIWITY

Literature reviews. Writing and presentation of research project proposal.
L%@QLQW’]ZVI’NLﬂﬁﬂ’iZQﬂﬁ 3(3-0-6)
(Selected Topics in Applied Chemistry)
Fosawgmanivssyndluszfuuiyyind shdedeuddsuuvasluudiazaa
N3ANY)

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

are subject to change each semester.

Fuuun 1
(Seminar)

nsLEue LLazaﬁﬂswﬁﬁaﬁmau%mqmﬁﬂszqnm‘iuazﬁuﬂ%mmm?
Presentation and discussion on current interesting topics in applied chemistry

at the bachelor’s degree level.

* sy Un vl

** $1e39UTuUTS



04201499

04201101

04201102

04201103**

uA.2

Tassnualivszand 3(0-9-5)
(Applied Chemistry Project)

SuniidasiFeuanniou: 04201495

Tassnuiiiaulaluvusing veanivszand

Project of practical interest in various fields of applied chemistry.

- AUy aeiniunnaindneiialy

\niiugu 3(3-0-6)
(Fundamental of Chemistry)

szpouLazddnasoulussnon syuuiiseain Wusyiall UfAsenadl uia veaumas
wazveds a1savany Qmwwamamiﬁmﬁu JauNaransiall aunalAll a13azany
dianivslasuaznisuanduduleseu nsauaziva aunavedlossu il

Atoms and electrons in atoms. Periodic system. Chemical bonds. Chemical
reactions. Gas. Liquid and solid. Solution. Fundamental thermodynamics.
Chemical kinetics. Chemical equilibriums. Electrolytes and their ionization.

Acids and bases. lonic equilibrium. Electrochemistry.

[
S A

UUAn1siAlinugIu 1(0-3-2)
(Laboratory in Fundamental of Chemistry)

AwdideaSunnnow: 04201101 WiaFeundouiu

UUANsdmIuivT 04201101 Lﬂﬁﬁugm

Laboratory work for 04201101 Fundamental of Chemistry.

winanya 3(2-3-6)
(Principles of Chemistry)

mqwﬁazmam‘ﬁugm lassad1adianinsiinvesezneu Wusziall szuuiisodin 519
sy elavzuazlangnituddu JTunuasduius authvewwia Yo
Yaaudeuazansazany GRGGIGH am@aiaaau JauNarEnLALl

Basis of the atomic theory. Electronic structures of atoms. Chemical bonds.
Periodic properties. Representative elements. Nonmetal and transition metals.
Stoichiometry. Properties of gas, liquid, solid and solution. Chemical

equilibrium. lonic equilibrium. Chemical kinetics.

** $1e3UTuUTe



04201104

04201105

04201106

04201107

uA.2

Uuansimsivanya 1(0-3-2)
(Laboratory in Principles of Chemistry)

JuiideeSousnneu: 04201103 vaSsuniouiu

U uRn1sdmIuivn 04201103 wnilvidnya

Laboratory work for 04201103 Principle of Chemistry.
infiiugudmiussisugy 3(3-0-6)
(Fundamental of Chemistry for Public Health)

lA39a3190naN 11919579 Wusziadl USunaasduius uia vouls seumnaiuas
a1sazany samaniiedl augaindl nea-lua duedediadl 1TBunid nddwnden
anseilludinuszdniu

Atomic structure. Periodic table. Chemical bonds. Stoichiometry. Gas. Solid.
Liquid and solution. Chemical kinetics. Chemical equilibrium. Acid-base.
Nuclear chemistry. Organic chemistry. Environmental chemistry. Chemicals in

everyday life.

AFMIUINGIAEAITINN 3(3-0-6)
(Chemistry for life Science)

2¥ADULALANT19579) WusAll YRS aluasUSuuansduius uia vaanaiuas
ansazane aunauall nan-uauaztilives afidun3d astluanadedu

Atoms and periodic table. Chemical bonds. Chemical reaction and
stoichiometry. Gas. Liquid and solution. Chemical equilibriums. Acids-bases

and buffer. Organic chemistry. Introduction to biomolecules.

UuAnIsialidmIuIneAansdanw 1(0-3-2)
(Laboratory in Chemistry for life Science)

JwriideaFeuninou: 04201106 wiaiFeundouiu

UURNSE MUY 04201106 edldmsuinemansdiniw

Laboratory work for 04201106 Chemistry for life Science.



04201108

04201109

04201201

04201202

uA.2

wnildmiuamenaansguan 3(3-0-6)
(Chemistry for Health Science)

PEMBY JYUUNTROAN NuswAll UJATe ATl uid vaumaiuavaisazany aunaiail
asazanedianlvslad nsnuaziva nguinauaiidun3d nilvesasozdnifnuazue
Tsudnlalasasvou uoaneged asusznaumsusiia Laznindunse

Atoms. Periodic system. Chemical bonds. Chemical reactions. Gas. Liquid and
solution. Chemical equilibriums. Electrolyte solutions. Acids and bases.
Theoretical organic chemistry. Chemistry of aliphatic and aromatic
hydrocarbons. Alcohols. Carbonyl compound and carboxylic acid.
UuAnsialidmsuinerAansgunm 1(0-3-2)
(Laboratory in Chemistry for Health Science)

JuriideaFeuninou: 04201108 wiaiFeundouiu

UURNsdmIUIN 04201108 wwldmsuInenmansaunn

Laboratory work for 04201108 Chemistry for Health Science.

Y
a ¢

\ANBUNIINUFIY 3(3-0-6)

(Fundamental of Organic Chemistry)

JuiideeSousnou: 04201101

VU NIAATBUVSE N33 MUNUTLNNVRIENSBUNSY anaslowndl autfnianienin
waziall Uiz aiinaznalnuaslalasaisuau wearaglas woeanesedlasiiuasa
Awmas waadlanuasAlay NInduniduazayius arsusenaululasiau widunid
wagmsUssenaly

Theories in organic chemistry. Classification of organic compounds.
Stereochemistry. Physical and chemical properties, chemical reaction and
mechanism of hydrocarbons. Alkyl halides. Alcohols and phenols. Ethers.
Aldehydes and ketones. Carboxylic acids and derivatives. Nitrogen
compounds. Organic chemistry and its applications.

k74
aa |

UfuRnsiARiBuNIINugIY 1(0-3-2)

&9

(Laboratory in Fundamental of Organic Chemistry)
JuriidaaFeuuinou: 04201201 wialFeundouiu

U AN sdmsuTeivn 04201201 wpdiBuUNIENUgIU

Laboratory work for 04201201 Fundamental of Organic Chemistry.



04201203

04201204

04201205

uA.2

nantAtiIATIZRT U U 3(2-3-6)
(Principles of Chemical Quantitative Analysis)

JefigeeFounnou: 04201101

VANNNTATIBMTIUTUI MITIVTINTRYE NITHUTNARALNITREUTIBU NANNTT
wazismsldgunsniuanedosfofugrumerlumslinneiidaUnnm maliemeids
U3ms Badmdnuaranlasinlowed niswievansazareialuuagansazas
WINTFIU MIuEnaslagadenannsauna

Fundamentals of  quantitative  analysis.  Acquisition,  manipulation,

interpretation and representation of experiment data. Principles and usages of
equipments used in quantitative analysis. Volumetric, gravimetric and
spectrophotometric methods analysis. Preparation and standardization of

solutions. Equilibrium-based separation methods.

wanadidas1zi 3(3-0-6)
(Principles of Analytical Chemistry)
Jyrfideadouninou: 04201101

v X v 4 9 aNa ¢ a ¢ v ¢ A Y A oA
ﬂquELU@QWULﬂHQﬂULﬂ@JFJLﬂﬁqgﬂ A13IAINSHUBDURA aUﬂimLLa3LWQUﬂﬂq{L%Lﬂ§aQNa

Y 9
14

fugrulunuiueiieszt menzidahninwezines msdmamani
?JLﬂi’]gﬁ mﬂmmammm-wa ﬂ’ﬁlVIL‘VﬁmLLUUWﬂMSﬂB‘u ﬂ’1§1‘1/lLVIiG\LLUULﬁﬂﬁ’]iL%Q%@u
nslnmsauuuiinufAzeninend ndnnisiiugiureunaianisan nswniuay
WATANITWEN

Introduction to analytical chemistry, treatment of analytical data, equipment
and techniques for basic instrument in analytical chemistry, gravimetric and
volumetric analysis, analytical calculation, acid-base titration, precipitation

titration, complexation titration, redox titration, basic principles of

spectroscopic techniques and separation techniques.

UfuRAnIsuanaiiingzi 1(0-3-2)
(Laboratory in Principles of Analytical Chemistry)

JudidesFeunndow: 04201204 wiaSeunSouiu

U URANsdmsuInn 04201204 nanNLATIATIEI

Laboratory work for 04201204 principles of analytical chemistry.



04201206

04201207

04201208

04201301

uA.2

Tl sAEndN19TIn N 3(3-0-6)
(Biophysical Chemistry)

JwrdideaSeunnniow: 04201101

puvwamans  ansazans  eawarnansied  fufuazmstelou  eoaaess
Y0999 nIlTaEnddwsuansluanalve

Thermodynamics, Solutions, Chemical Kinetic, Surface and Transfer, Colloid,

Solid, Physical chemistry of macromolecules.

UfuAnsdienandniedanin 1(0-3-2)
(Laboratory in Biophysical Chemistry)

FwfideaSunnfow: 04201206 WiaiFeundoufiu

UHURNSE MUY 04201206 LATLBIHANEV9TINMN

Laboratory work for 04201206 Biophysical Chemistry.

wanaigaNand 3(2-3-6)
(Principles of Physical Chemistry)

Nugnu: 04201101

VaNgUNAAIaAsNILAL Faunamansuaznalnrasfizeadl il

Principles of thermodynamic. Kinetics and mechanism of chemical reactions.

Electrochemistry.

nanY LAl 3(3-0-6)
(Principles of Biochemistry)

FuniidesiFeunnnou: 04201106 wie 04201201

1A59a519 UNUIM audanIaalnasn1adinmesdiluiana eulesl wWunueddy
osfuuarmdsnuvonvad WU UBATUYBIWILULANEG NITATUANNTEUIUNIS
SUATRRE mﬁLLamaaﬂLLazmadwwaw%uﬂam&ﬁuqmm

Structure, role, chemical and biological properties of biomolecule. Enzyme
activity. Introduction of metabolism and cellular bioenergetics. Metabolism of

biomolecule. Metabolic regulation. Expression and flow of genetics.



04201302

04201303

04201304

04101112

uA.2

UuAn1vanaall 1(0-3-2)
(Laboratory in Principles of Biochemistry)

JurfideaSeunnfow: 04201301 WialFeundouiu

UURNsd MU 04201301 nanFaLedl

Laboratory work for 04201301 Principles of Biochemistry.

FaaddmsuIngransgunw 3(3-0-6)
(Biochemistry for Health Sciences)

JundidesFeusnnou: 04201108

Trseads audd waznthiivesnslulawse Wshiu afin nsadaaddn oulwivasla
il Wwunuedduvesmsiulawsn NSELATIETAELEY LUILNUDATUVDIANA
WNUATUYRIUSAN LULNUBATUURINTATIAGDN LaTNISLENIDDNYDIBU
Structure, properties and functions of carbohydrates, proteins, lipid, nucleic
acids, enzymes and coenzymes. Carbohydrate metabolism. Photosynthesis.
Lipid metabolism. Protein metabolism. Nucleic acid metabolism and gene

expression.

UfuRNsTuAlduSUIMeAEnSUNIN 1(0-3-2)
(Laboratory in Biochemistry for Health Sciences)

JuniideaFouniniau: 04201303 viaiFeuniouiy

UfURAnsdmsuInn 04201303 Fuatldmsuinermansaunin

Laboratory work for 04201303 Biochemistry for Health Sciences.

3.1.5.2 Mednidusiaivuenvangas

FrAngialy 3(3-0-6)
(General Biology)

fugumaeivesded@in mhedosvesdaliTin nduuuagnszuiunsaunueddu
NTnuarasEeventugnIy Iauinsuazanamannnangvesdsiidin lassain
LAZEsTIVENveIiY tassainiava3sine1vesdnd duneine)

Chemical basis of life. Unit of life. Energy and metabolism. Life cycle and

heredity. Evolution and biodiversity. Plant structure and physiology. Animal

structure and physiology. Ecology.



04202105

04203102

uA.2

AnlnAansUTEENA 3(3-0-6)
(Applied Mathematics)

fvuansidadu uragdavesilsitudaiwomilsiuds afn avwsioidles s
auusuaznIsUsEEnd MaUsnusuaznisuszynd

Linear programing. Calculus of real-value function of one variable. Limit.

Continuity. Differentiation and applications. Integration and applications.

nanwang 3(2-3-6)
(Principle of Physics)

s A s & aa ¢ - Y a wa a
naf1ans AU aauvnarans wilmanlilin uas WandealvdiUsiu wasdjoRniei
RERNLN
Mechanics. Wave. Thermodynamics. Electromagnetics. Optics. Introduction

to modern physics and laboratory.
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