ma1%11.....3..’...".7?.”;]?_@9?’....9?2 ........................
- ,, aﬁmm‘éﬂwmmmuﬁamasa"fun.’.g..ﬁ?.‘f’ﬁt ........ 2?
3.1.5 AN5U18II8IY1
TIHIYVBIAANGAT
04201111** 1Al | 3(3-0-6)
(Chemistry 1)

wdniugiumaall Usinuansduius Taswadeezneu aulfizesdn Wussiall uia
ya3uds voavan vemdedugiulasaoasssn guVNamAnIYAg L d1sazaBLAY
aulfvesdsazany

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.

04201112**  UjUAnIsiAdl | 1(0-3-2)
(Laboratory in Chemistry )
FyiidesFuuninow: 04201111 wiaSeuniauiu
UfURnnsdmiuann 04201111 iadl |
Laboratory work for 04201111 Chemistry |.

04201113** afli Il 3(3-0-6)
(Chemistry 1I)
JyiidesiFyunnnou: 04201111
JauNaAEnNIAL auaalall nIALaTLUE aupansauazialun aunavendod
avaeldosuazlonsuBdou tatilii audfvessiasniwumninuazs s
fu wildun3d wiituedes
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.

04201114** Y{uAnsiadl Il 1(0-3-2)
(Laboratory in Chemistry II)
Jyfidesisuannou: 04201113 vsaspuniouiu
U{URNsdm5UITY 04201113 @il I
Laboratory work for 04201113 Chemistry Il

= 5183 TUUT
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04201115*

04201221**

04201222**

04201223**

szileudTmeinenaans 1(1-0-2)
(Scientific Methodology)

fupseananseiivasnstieai  Ussiavansielidunse  dydnwaluazsianand
Sunsie msdafiuansiadietnsvasade nsdaivarsediilduds wdnansdnda
ey Arsevidayauitigmmainemansuasnsdudy

Hazard of chemicals and prevention, classification of hazardous materials,
symbol and identification system, safety storage of chemicals, chemical waste
storage, concept in treatment principle, scientific data analysis; solving and

searching.

B UNTd | 3(3-0-6)
(Organic Chemistry 1)

FuiideuFeunnnou: 04201113

nuuaiidunid mdwunUssinnvesasdunid Ufiseuaiiuaznaln iniives
asuedundnlalasaisusunazaisusznovuelsuudn ueadaiglasn ueansged
Be3 aweslawall

Theories in organic chemistry, classification of organic compounds, chemical
reaction and mechanism, chemistry of aliphatic hydrocarbon and aromatic
compound, alkyl halide, alcohol, ether, stereochemistry.

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

JurdieeSeusniou: 04201221 wialGuuniaudiu

UfuRmsdmsusedn 04201221 1piigunie |

Laboratory work for 04201221 Organic Chemistry |.

LATIBUNTE || 3(3-0-6)
(Organic Chemistry )

Fynfidaaseunnnau: 04201221

auUd Ufiseneiiuanalnuesansdunsed ueadlen Alau nsnduvsd sunusveInse
dun3d ansusznevlulnsiau mMmIesenuULLAzNSEUATIEIANTDUNIERE19E N3
fignliendnualvesenidunidmemaiianivsdlnd

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.

* e nUnlng
= 51e791UTUUT
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04201224**

04201231**

04201232**

04201233**

Ujuinisiadidunid Il 1(0-3-2)
(Laboratory in Organic Chemistry II)

JwiideFeuNIna: 04201223 videlSuunTauiy

U UANsdmsueinn 04201223 weddunid I

Laboratory work for 04201223 Organic Chemistry l.

CHpICEREAT] 3(3-0-6)
(Analytical Chemistry)

JunfidasFeunnnow: 04201113

vankaznsEuIunsiunsiessinuell addmanslussdovisimeey ngui
luSinadasigd mstiseilastmiin mslieszilasnisinmsa wAnTUgILTa
annlvslvlaamSwuuganiiu

Principles and processes in chemical analysis, statistics in analytical methods,
theories in quantitative analysis, gravimetric analysis, titrimetric analysis, basic

principles of absorption spectrophotometry.

U UANSLANAIIZY 1(0-3-2)
(Laboratory in Analytical Chemistry)

Furiifeedsuninow: 04201231 wiaiSauniauiy

UURn1sdmivin 04201231 wifdiasizv

Laboratory work for 04201231 Analytical Chemistry.

mMyleszilaseiasde | 3(3-0-6)
(Instrumental Analysis 1)

JuideuSuannow: 04201231

BmsawnlnsalnUszdvezneuuazliana wdnnsuazmalavoinsuenasnig
wil BneTedidnd

Atomic and molecular spectroscopic methods, principles and techniques of

chemical separation methods, X-ray methods.

= 5939UTUUR
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04201234* Ugjﬁ'ﬁmsmﬁLﬂsﬂzﬂﬂmﬂ%aqﬁa| 1(0-3-2)
(Laboratory in Instrumental Analysis 1)
SeniidesSeunnfow: 04201233 wsoiEUNTauAY
UfjuRnsdmiuaeinn 04201233 Mnevlaezosile |
Laboratory work for 04201233 Instrumental Analysis |.

04201241** \ATESHENE | 3(3-0-6)
(Physical Chemistry 1)
Senideedsuanneu: 04201113
nuiaarveufia guuwarani a1sasate augalnil aunaif)nin
Kinetic theory of gas, thermodynamics, solutions, chemical equilibrium, phase

equilibrium.

04201242%*  J{URNsIATBNANE | 1(0-3-2)
(Laboratory in Physical Chemistry 1)
Jyfifospunnnou: 04201241 WBIsEUNTOUNY
UftRnsdmiuin 04201241 (IlGaREANG |
Laboratory work for 04201241 Physical Chemistry .

04201243** afiBeWENd Il 3(3-0-6)
(Physical Chemistry II)
JenfidoaSuusnnou: 04201241
saunarandiadl saunamanivesiitedudeu wilnitusauga laei
Chemical kinetics, kinetics of complex reactions, equilibrium electrochemistry,

photochemistry.

04201244**  UfURnseTiEsHEnd I 1(0-3-2)
(Laboratory in Physical Chemistry I1)
JenfigesSaunnnau: 04201243 WsaLsEUNTaUAY
UTEnsd w3 04201243 LaSiBeREnd I
Laboratory work for 04201243 Physical Chemistry II.

* e ntalnd
** 593 UTUUS
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04201261*  wafiafiunid | 3(3-0-6)
(Inorganic Chemistry 1)
Sunfideesouninou: 04201113
nguilassaioraey Wuoslanaun vewdilessin Yydnwalves auuniuaz
wovingU \aflefiuviiduassiamnan ninLAvLUE
Theory of atomic structure, covalent bond, ionic solid, term symbols,
symmetry and point group, inorganic chemistry of main group elements, acid
and base.

04201321**  awnlnsalnUvasaisusznaudunis 2(2-0-4)
(Spectroscopy of Organic Compounds)
JeiidaaSuuannou: 04201223
msﬁqﬁ]ﬁmné’nwnﬁmaqmsﬁuw‘%éﬁwmﬂﬁﬂamﬂimainﬁ Faldud 9338
Taauninsalad sunsaawnlnsalnd daedoiuunufnislawuud
wazwnaanInsvs
Characterization of organic compounds using spectroscopic method; UV-vis
spectroscopy, infrared  spectroscopy, nuclear magnetic  resonance
spectroscopy, mass spectrometry.

04201322** Ufsenadiduviduaznaln 2(2-0-4)
(Organic Reactions and Mechanisms)
Jyrfideaiuuunnou: 04201223
nspenwuULardaAsERansdunid nalnuazujisurvensa-ud eandindy
2¥niy MIde Msunud Waseda n1sdadesilul wesleadn wadlnlawadl
Design and synthesis of organic compound, organic reaction and mechanism;
acid-base, oxidation, reduction, elimination, substitution, free radical,
rearrangement, pericyclic reaction and photochemistry.

04201331** msAeTilasaiesie Ii 3(3-0-6)
(Instrumental Analysis 1)
SunfidasSuunnniou: 04201233
wdnuazinadnreislaseimaeiiinih FSmasiised FBdwmnuieu
Principles and technigues of electroanalytical methods, radiochemical
methods, thermal methods.

* 511 Ua v
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04201332% ﬂﬁiﬁn’l’iﬂ"l'ﬁ%Lﬂ‘a’ﬂz‘ﬁﬂmﬂ%aﬂﬁﬂ I 1(0-3-2)
(Laboratory in Instrumental Analysis )
JuniidiesiFeunnnau: 04201331 viaisouniouiu
UURNsdwIUIn 04201331 msiaseilagiaiosdle I
Laboratory work for 04201331 Instrumental Analysis II.

04201333*  wwwesnaaluazlulalwuiwad 2(2-0-4)
(Chemical Sensors and Biosensor)
Junfidesiouantou: 04201233
giauazn1suuneuwedniaaiuazlulamuwes Herdunisnssindsmeaila
Augrumaniosdedldluinifiasies nsnsaainansiossudazydansludi
AMNWIATIEVLaSUTNAATIEN
Types and classification of chemical sensors and biosensors based on the
detection by basic instrumentation in analytical chemistry, detection of
analyte in sample both qualitative and quantitative analysis.

04201334**  wmATANTLENNAAL 2(2-0-4)
(Chemical Separation Techniques)
JuriidaaiFoumnnou: 04201233
N uagUssinnnIsuen wiedafiviuaiofionisuenmiaad nsenegnau n1sana
n13nau uialasualnnsil lasunlvnsveumatuszansamgs lasualnns
PDUNANEDIAINGN AFAaIBaNINTINGTa
Theory and classification, modern technique for chemical separation,
precipitation, extraction, distillation, gas chromatography, high-performance
liquid chromatography, supercritical fluid chromatography, capillary
electrophoresis.

04201335*  wmAUANIILAIENAIBE1IN AL 2(2-0-4)
(Sample Preparation Techniques in Chemistry)
JuidasiFeuunnou: 04201233
15979UNY WATlA Tuneu Tanadidmiunisiiuiadis Fansnieuiiegag
dmiunsiasieiniaail n1sane N158eesIuBINITUIEAUANAINYBINANTT
3R89 N1IATITABUAINTDTUTDINTIATIEE nsnadpulsyansanAeile
AN
Planning, techniues, steps and statical for sample handling, sample
preparation for analytical chemistry, extraction, digestion, quality assurance,
instrumental performance.

* a3 Unlu

* 1839UTUUR
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04201336**

04201341%**

04201342**

nsnTzmdaail i 2(2-0-4)
(Electrochemical Analysis)

FyrndeaSeuanfiou: 04201331

dndluiiedl dndliiiudosiy saunamansvestalniih msldinsesdiouaznis
Jspandisnsinsesidsinined wu mnudlowns Aoudnlaums AABULUNG
SidnlnsnsIum’ Taaunuams waztwailsna

Electrochemical  potential, membrane potential, electrode kinetic,
instrumentation and application of electrochemical techniques such as
potentiometry, conductometry, coulometry, electrogravimetry, voltammetry

and polarography.

aflA2auAy 2(2-0-4)
(Quantum Chemistry)

Fynideadsuninau: 04201243

aunspauvessadates mslimgeimsularuazisnmssumulunaundymaes
szuviidiaududou nquijessiadcluana nquiRussiaaud Usiamis
ndinvesluana 38e75n3-end Tnsueudiitle wagdsnsiediionlnsnadviu
luannavenseraeumguiliGsauasngufieadunui-Ineium

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.

ALATUIN 2(2-0-4)
(Computational Chemistry)

FyrfideaSsuninou: 04201341

namansiseivluana Swdieulnida Bueudidle FBHiduamvuILLL N3
Fenldiwaiiugtu nsadanuudiaes nmswilassaiavnzan mafinanady
Molecular mechanics, semiempirical method, ab initio method, density
functional method, selection of basis set, design of model, structural

optimization, generation of spectra.

* e ety
“ 57839 UTUUT
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04201351**

04201352*

04201353**

04201354**

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

Aniideaseunnnou: 04201223

Auiugudmiviuad Tassadis unum audinaaiiuazniadinmessds
Tuiana Infunasindous vunueddulesiu uasdmduusesusad

Basic knowledge for biochemistry, structure, role, chemical and biological
properties of biomolecule, vitamin and mineral, introduction to metabolism

and cellular bioenergetics.

Ufjuan1sguall | 1(0-3-2)
(Laboratory in Biochemistry 1)

AvriidesSousnnou: 04201351 wiaZoundouiu

UURNsdmIvIen 04201351 Fuad |

Laboratory work for 04201351 Biochemistry |.

Fuadl |l 3(3-0-6)
(Biochemistry 1)

AyiidasiGeunniou: 04201351

wulaluaznsiseiselasoule amvedduuazueutvedduvesnslulanse
dfia Wshu nsaihedsn msduasizinsainddnuarlusiu msmuaunisyieny
V038U MIFuATEiuas Wugimnssu

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.

ATLNEY 2(2-0-4)
(Pharmaceutical Chemistry)

Fufidoudvunnnou: 04201351
yilauavaudinaiivasansusznovduvidnldmandyineg euaznszurunisly
ﬂ’ﬁaaﬂqﬂé

Types and chemical properties of organic compounds in pharmacology. Drug

and process of drug action.

* s nUnlna
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04201355%*  AluladALOWD 2(2-0-4)
(DNA Technology)
FyfifpsEounnfiau: 04201353 va 04201301
UreTanruduan ﬂmauummqmammawmmwmaamaum wANNNIVBIUNALA
MeABwe WuFImnss taauil m-sﬂ-auaﬂvf'ﬂ:nmﬂiuiaamumamaluwmsgmm
inwmsnssy gramngsy dRvenmans wnduenans Tasamadeneaiuiluaves
AaiTinwazmsliusslond
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.

04201361*  adletiunid I 3(3-0-6)
(Inorganic Chemistry II)
Jynfigeadeusnnau: 04201261
iletuyiduadlanenudtu nquiaunsdnvesansifisioulreasfudu audime
LivEnuaseiivasasUssnaulaoesidu Ujiseuaznalnvesansuszneulaoesn
iy wiieesunluuniadn mIvssgnamaeiiotiunad
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.

04201362** UfUAnsiaiiatiunad 1(0-3-2)
(Laboratory in Inorganic Chemistry)
SeideeSauninau: 04201361 Wial3uuniouiu
UFtRnsdmiuinn 04201261 tasletiunid | uazivn 04201361 wwiletiun3d Il
Laboratory work for 04201261 Inorganic Chemistry | and 04201361 Inorganic
Chemistry Il.

* s ndalung
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04201371

04201372

04201373**

04201374**

\nildsuandas 3(3-0-6)
(Environmental Chemistry)

JuaiidiaaSeunnmou: 04201231

aradmaaiiduaeden safiweiiviah e1n1e ety vaRviiAnTngeamnssy
mMITANTsA RS Y

Concepts of environmental chemistry, chemical pollutions of water air and
soil, industrial pollutions, environmental managements.

ﬂf]ﬁﬁmﬁmﬁ'ﬁ.ﬂmﬂﬁan 1(0-3-2)
(Laboratory in Environmental Chemistry)

FuriidesiSuusnnou: 04201371 wiadsundauiy

UfjuRnisdmiu 04201371 wilAswIndan

Laboratory work for 04201371 Environmental Chemistry.

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

JyiidesSouannou: 04201223

wnfamaeaiinediwes lasainuazautivenadiues ﬁﬂwﬁﬂiugaqa Ujjisewed
welsiwduuwaznaln wedwelswtusiu wodwesuseinnnaslunatannuay
waslugnas nssmums%ugﬂwaﬁma%

Concept of polymer chemistry, structures and properties of polymers,
molecular  weights,  polymerization reactions  and mechanisms,
copolymerizations, thermoplastic and thermosetting polymers, polymer
processing.

UgjuRn1siadineaes 1(0-3-2)
(Laboratory in Polymer Chemistry)

FyrfidesFouninou: 04201373 wialFuuniouiu

UURMsdmiu 04201373 indinediues

Laboratory work for 04201373 Polymer Chemistry.

* 99 WTUUR
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04201375**  1AN@AAIMNTIY 3(3-0-6)

04201376*

04201377*

(Industrial Chemistry)

Funiidioadounnniou: 04201113

auUfnasujisemaniignamnisy geamnssuniilutszmalng mulaseds
dvistng msfmnalunssuaunamaaiignamnsa Tan dwazdme wildden ns
Wourulsanugaamnsailulszmelne

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.

nann1sUsziuAmnIN 1(1-0-2)
(Quality Assurance)

vanmsuagIsuftAlunsmuauaunm aszminlunmnn wdeslensquazadng
wrnldlunisarvauaunIn N15USEALANAINAINNIASTIUTDIDIANTIENIN
Uszine

Principle and practice guidance of quality control, quality awareness, quality
control and statistical techniques, international standards of quality

assurance.

IYFTTUNNINGIANEAS 1(1-0-2)
(Scientific Conduct and Ethics)

unumkarntifivesinineimians aud1dyreasesIsunieinendmans
wansalitisrdestuadssssumaduingmansanednisliogiu ngraneuas
Favsdusnsnifeitesiuinermanslulssmalne

Roles and responsibilities of scientist, importance of ethics in science,
scientific ethical issues from the past to the present, scientific policy and law
in Thailand.

* ey ilalug
* ITUUS
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04201378*

04201381*

04201441*

genansuazialulagidule 2(2-0-4)
(Science and Technology of Fiber)

JuiidasSouniniou: 04201223

ulosssurfuandulodunsiedt aruduiudssniadasadte audinenienin
waziadl wavdsgleninisldnu nssudSmsudnduledunset nmswdeudmansy
nIzUIUNIoud

Natural and synthetic fiber, relationship between structure, physical and
chemical properties, and utilization, production of synthetic fibers, textile
pretreatment and dyeing process.

nsuszgndldnaudiamasTumand 2(1-3-6)
(Computer Application in Chemistry)

JufideaFounnnou: 04201223 uas 04201243

A meRe e sdmiuual mndauassuieuiansTdnulusunsy
dndagudmivnumaed

Basic knowledges in computer for chemistry, techniques and methods
through chemistry softwares.

i 2(2-0-4)
(Surface Chemistry)

JvdesSsusnneu: 04201243
ﬁmnuaswqwﬁummwqwﬁnejuﬁuﬁmmswdwﬁa AR ILAZ A INATTE IR
MIgagukaznIsIASewITEning) Avaased luwad Asewiwwesudeufia fia
TEVINYBUT-vRIA? mIgaduiimenmuaznisgaduidanil msiseuase
MethenszuIumaBgeamnssuitenfosisaiise

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.

* e lnln
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04201442*

04201471*

04201472%*

lvaIaNTAzaY 2(2-0-4)
(Solution Chemistry)

AviideaSunneu: 04201243

nawfiseivluianaveweavar Yiisersenineivhasarefusavinazans savia
aranwnuignazaty alneiuvesasasatuinie antilediannsnvesivnazae
nufunnnveslossuuaznguiinuie-dniia

Molecular theory of liquid, solvent-solvent and solvent-solute interactions,
spectra of salt solutions, dielectric properties of solvent, ion activity and
Debye-Huckel theory.

walulagnisens 2(2-0-4)
(Rubber Technology)

Juniidiosdeuaniou: 04201223
sITUTIALArANUFURUSTENIauTRLaslAs 1519909819555 0 R LaL 81
duATed MsnawIasUsENoURINg NHAY aﬁinivmuﬁgﬂ':'mu,avm'mmwgnsm
anstlosfunsiouanin asiiuuss a135telunszuIunsude ﬂ'li‘?m'i‘lJLLawﬂﬁ‘lJ
879 BNALLazmAlLlaENIIHER NSNARULAZNISIYUASAYMZIaNTY

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.

1Adidan 2(2-0-4)
(Material Chemistry)

JundidaaSeusnrou: 04201361

laseainsesnonvesian guvmamansvasian uudeigana AuaNTRITINIEA W
AuanTRdEINg AudulmBinuiou auandidmaid quaut@dednia uay
AALURLFmEn

Atomic structure of materials, thermodynamics in materials science, phase
diagrams, engineering materials, physical property, mechanical property,
thermal property, dynamic property, electrical property and magnetic
property.

* s9g3gnUn vl
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04201473**

04201474**

04201481*

Ulasiadl 2(2-0-4)
(Petrochemistry)

JuriideaSeuandou: 04201223
asaUsznavvesansTlnsiBonuasnissuuntssnn astlnsedl nsvuiunisndy
1hifu mawnnsauaynsinedii NIFUIUNINERUAZ NIV SENALEIuasIafaw Tn
sieu Uaiiau wudu ngdu vy uasdimu

Composition and evaluation of petroleum, gas separation process, refinery
process, catalytic cracking and reforming, production of ethylene, propylene,

butylene, benzene, toluene, xylene and methane.

ulunalulad 2(2-0-4)
(Nanotechnology)

AvnitdeaiSeunnteu: 04201243

autinmenmuazmaaiivesianuilu Bnsadrelassadronlu lnssadas
auvfvesiaglussivunly viemsusuulunazurlunoulngs Tden1sUsTYNA
walulaguily

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.

1iN1sIANTTVBEE 2(2-0-4)
(Chemistry of Waste Management)

JyiideaFousnniou: 04201231

ueis viln uarautPvesweadsduniduazefiunsd mmludunsievosaisias nns
ASIIMNBIAYTENDUYDBUEY Lndluasfinineweadesunsie n1stvondyuily
Ty Fen1smidn anuTunaufiv uaznishaveadeidudunse Wizs1UydAing
FuaTeuasnguinefiiieades

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.

* e ntinlm
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04201482*

04201483*

04201495*

04201496**

nilfuuazle 2(2-0-4)
(Soil Chemistry and Fertilizers)

JyiideSvuninou: 04201231

svpauuazusziniivesiukazs Tassaiaalinazantfvesiuuazde Tngauiiiin
AuLazmMIEAEmITINATIvesiy Bunsyingludu nwsaw%’mmsmmamﬂﬁau
lovauvaseymaiu Anuiluninuasaevesiy mlinTsimaaiivediunasy
Atoms and chemical bonds of soil and fertilizer, chemical structure and
properties of soil and fertilizer, soil substrates and degradation of soil
chemical, soil organic matter, adsorption and ion exchange of soil particles,

acidity and alkalinity of the soil, chemical analysis of soil and fertilizer.

NN NN BATULAZAISHEANANS 2(2-0-4)
(Agricultural Chemistry and Poison Residues)

JyidesFeuanneu: 04201231

a1sAuaunssyAulavesiy tallvasarsindaluisuasdngivg NMsvUSunads
AnMwLazUSINaansiwanAslurandnnInsinens Msmdnasielunaniania
nMsineslagIsmMenwLazAdl

Plant growth regulators, chemistry of herbicides and pesticides, qualitative
and quantitative determination of poison residue in agricultural products by

physical and chemical processes.

MIMIBNNTIATINUATIUIEENA 1(1-0-2)
(Applied Chemistry Project Preparation)

nsduAuenas nMsilsutaziauarlasnuive

Literature reviews, writing and presentation of research project proposal.

Foaawznmaaiiuszand 2(2-0-4)
(Selected Topics in Applied Chemistry)
L‘éaal,awww'mﬂﬁﬁwqﬂﬁ‘lusxﬁuﬂ%zymm% wadedoaldsuutasiuuiaznin
AN

Selected topics in applied chemistry at the bachelor’s degree level. Topics
are subject to change each semester.

* s Ualny
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04201497  dusw 1
(Seminar)
msuiaue uazefivsevideihaulamaaivszendlussiuuiggnd
Presentation and discussion on current interesting topics in applied chemistry
at the bachelor’s degree level.

04201499**  lassnuadivszynd 3(0-9-3)

(Applied Chemistry Project)

FwfideaSuantou: 04201495

Tassonihaulslunvusin vennaiiszgns

Project of practical interest in various fields of applied chemistry.

- ‘4 ¥ ] o ar
Aaulilisiainvamangas

04202101

04202102

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

wragdavileiauys: adn arwdeies naayiusvesilidusulsides ngla
Umna mavssyndeyius Uiuslidrinwnuazuswussidinunvasiladdundssh
wUs UsWushinsauuy msuszgnduinug

Calculus of one variable: limits, continuity, differentiation of a function of one
variable, L'Hopital’s rule. applications of derivatives, definite integrals and
indefinite integrals of a function of one variable, improper integrals.
applications of integrals.

wARARE II 3(3-0-6)
(Calculus I1)

SvridesiFeuntnau: 04202101

upagaavatenuds: feidunareduus nawluigliawids aie Ausiailes
oyusten Uiiusassiu Uiiusauty Uswusluiinideda Rdavsanssuenuas
fifansanas MsUszgniUiRuSaastunayaty aumssayiusiiowy

Calculus of several variable: functions of several variables, graph in three-
dimensional space, limits, continuity, partial derivatives, double integrals,
triple integrals, integrals in polar, cylindrical and spherical coordinates,
applications of double integrals and triple integrals. An introduction to
differential equations.

** 91891UT U
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04203106

04203107

04203108

04204201

Wandyagu | 2(2-0-4)
(Fundamental Physics I)

namans nsdu Adu Ao voslva uargawamans

Mechanics, harmonic  motion, waves, sound, fluid mechanics,

thermodynamics.

Wandyagu 2(2-0-4)
(Fundamental Physics II)

Juvildeassunnnau: 04203106

it auswaivdn Yirueans uwae uasiandyalv

Electromagnetism, electromagnetic waves, optics, introduction to modern

physics.

Wandyagu AAuuans 1(0-3-2)
(Laboratory in Fundamental Physics)

JeiidasFoumntou: 04203107 winFuuniouiu

UfURmMsdmIvIvn 04203106 Wandyag1u | waz 04203107 Wandyag |l
Laboratory work for 04203106 Fundamental Physics | and 04203107

Fundamental Physics II.

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

WIRUAANEITATATA n1siasumsdl nsiadinane nmsianisnssae sauus
du warNIILANULIANLIE Y NISLINLAINIUIY N1SKANLITIY NSUANLRY
UnA N15UINLIIRIBENN affoyuudmiudssensineiuazaelsesIns n1s
AasEndayatiuunyszian NMFIRTIZRANLUSUTIULUUNNEET N53RsIEn
NI0ANBELATANANNUS DL BB AEULUUY

Concepts 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 and

correlation analysis.
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04804123

04850390

04850490

FaAneriugiu 4(3-3-8)
(Fundamental of Biology)

mhefugiuresiiiiin esdusznoumaniivesdiise WANTULALNTEUIUNNT
mm‘uaaau ﬂ’]'iﬂ'U‘W‘Llﬁi.La“ﬂ’]‘iﬂ’]ﬂﬂ@ﬁﬂﬂﬁﬂ‘i‘iu TIAUINSHAEATIUAINNAEUD
Aaiifin Uga:uwuﬁmaaaaummnvaummaau

Unit of life, chemical composition of living thing, energy and metabolism,
reproduction and heredity, genetics, evolution and biodiversity, interaction of

life and environment.

NITAENAMIUNTDUAUATANEN 1(1-0-2)
(Cooperative Education Preparation)

WANNIT  WWIAA  WAZATEUIUNIVOIENAANTN ‘ﬁuLUEfU‘ﬂE)U\‘lﬂUWLﬂEJ’HJEN A3
wumuLLa“mﬂuﬂ’Lumiamsmum«aw mmswumu‘tumsﬂgumm Msdoansuas
uyweduRuS nsuIyAannw IBUUNMUIMsAuamluanuUszneums wede
MSUBAUD MSITEUTIBU

Principles, concepts and processes of cooperative education. Related rules
and regulation. Basic knowledge and techniques in job application. Basic
knowledge and techniques in working. Communication and human relations.
Personality development. Quality management system in workplace.

Presentation technique. Report writing.

annadnen 6
(Cooperative Education)

AwiideaSeuanniou : 04850390

msufiiculudnvusninouiaesn  aulasouildSuseumng  saenuns
ITIBNULazEUe

On the job training as a temporary employee according to the assigned
project including report writing and presentation.
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Frwimsmilusidvamangns

04201101

04201102

04201103

04201104

iniiugnu 3(3-0-6)
(Fundamental of Chemistry)

svmauLazdlnaseulusynau ssuuiizeadn Wussiadl UfNSe Al uiid voumad
uazwauds asavars  guwwamanfideady saunamansiadl augaind
arsavarddninsladuaznisuandalulosey nsauaziua augavaslossy
il

Atoms and electrons in atoms, periodic system, chemical bonds, chemical
reactions, €as, liquid and solid, solution, fundamental thermodynamics,
chemical kinetics, chemical equilibriums, electrolytes and their ionization,

acids and bases, ionic equilibrium and electrochemistry.

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

Senfidesdpunnnou: 04201101 wiaSeunwiouiu

UfuRnisdmsudun 04201101 witiugu

Laboratory work for 04201101 Fundamental of Chemistry.

wadivanya 3(3-0-6)
(Principles of Chemistry)

wqwﬁasmauﬁugw Tnseadredidninsiinvaseznen Nusziadl svuuiiaeain 519
diguniiv, slavzuaslanensuddu USumansduwus audhveuna veuman
yoeudawavansarats augawall aunaloseu saunamansiadl

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, ionic equilibrium, chemical kinetics.

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

Jenfidodseusnnau: 04201103 wsalsBunTaunu

UfURnsdmiuivn 04201103 iniindnya

Laboratory work for 04201103 Principles of Chemistry.

55



04201105

04201106

04201107

04201108

wiiugudmiuastug 3(3-0-6)
(Fundamental of Chemistry for Public Health)

laseasneegnan M1519579 Wuseiadl Usunaansduwus wia vawds vauvaiuay
a1sarany samansiaill auganil nie-wua duedediad ialidunie wilAsuandou
asAiluAInUsEI1Iu

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.

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

DYMBNKAYAIINETIN WusTAll UJATealuas U sduius wia vouvaiuay
asazany augaiadl nan-uauaztrines nfidunid ansilianaidesty

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.

UfUANIsIASidmIUINeImIans TN 1(0-3-2)
(Laboratory in Chemistry for life Science)
Furiidesdeuninou: 04201106 wiaiSeundauiy
UHURNMSd M3 04201106 WeiidmSUInEMmanstinm
Laboratory work for 04201106 Chemistry for life Science.

ANEMIUINE ATV N 3(3-0-6)
(Chemistry for Health Science)

praay sTuuiiseadn Wuswall Uinsewadl uia vaavaiuazansazaty augaind
asavarwBidninglas nanuaziva guinaeddunid inlivesasesdmifnuazue
Tsindnlalasmsuou weanesed arsusznauamsveda uaznsndunsd

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.
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04201109

04201201

04201202

04201203

UfuAmsialidwmiuinermansgunin 1(0-3-2)
(Laboratory in Chemistry for Health Science)

SwiidesSeuinnau: 04201108 wiedsundouiy

Uuimsdmivivn 04201108 indidmivinemansaunm

Laboratory work for 04201108 Chemistry for Health Science.

wiiBunIsNugy 3(3-0-6)
(Fundamental of Organic Chemistry)

AuniidoaFeusnnou: 04201101

nawiMAliBunss MsduunUseinnvesansdunid aweslows audivnsnionw
waziall Uiseuaiiuaznalnuedlalasansusu ueafaielas weaneseduasiiuea
dwes ueadladuazAlau nsnduvsduaveyius asusznevlulasiou wildunie
wazmsuszenaly

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.

Ug‘jﬁ'ﬁmsmﬁﬁuﬁéﬁugw 1(0-3-2)
(Laboratory in Fundamental of Organic Chemistry)

FyiidesiGuusntiou: 04201201 videBsuwdoufu

UftiRnsdmiusiedn 04201201 wniiBunidugu

Laboratory work for 04201201 fundamental of organic chemistry.

waniAlidas1ei@eusunn 3(2-3-6)
(Principles of Chemical Quantitative Analysis)

JuriidesFeuanmiau: 04201101

ﬁﬁﬂﬂ']ifjLﬂﬂgﬁl,‘qﬂﬁﬂn‘ilﬂmﬂ']‘i‘i'lU‘i’Jil‘ijHﬁ MILUINALaZNISITEUTIEUY wanAS
uazFimsldgunsaluaviefesdioiugumaedlumsiieseiBesinm mainseias
Vines @i wilnuavanlestilowed  msndsuasarvanenslusasansazans
UINIFIU miuﬂﬂmﬂﬂﬂmﬁwﬁﬂmsauﬂa

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.
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04201204

04201205

04201206

04201207

uaniadiliaszi 3(3-0-6)
(Principles of Analytical Chemistry)

SuiidesTouanfiou: 04201101

amudidosunefueiinsgd maleseideya gUnsaisazmaiiansldiadosile
ﬁugmiumuﬁmmﬁ%mswzﬁ msirTsidaimvinuasyines msdwaamaail
31A5199 NSIMIANIa-LUa n1slnmsewuuanazney Msmmsawuuiinansidsiou
nslnmsaLuuiAnUiizensnens wdnnstugiuveanaiianisaninsuniuas
WALUANITHEN

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.

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

SuniideaiSeunnnau: 04201204 wiseuniauiu

UftRnsdmduinn 04201204 nanipIAAsIE

Laboratory work for 04201204 principles of analytical chemistry.

I THENEN19T NN 3(3-0-6)
(Biophysical Chemistry)

Syrfigeaseusnnau: 04201101

guVWaRNARs  @savaty  Iananansiladl Nufiwavmssnelou  Aeaasus
youds inliTei@nddmivansiuanalvg)

Thermodynamics, Solutions, Chemical Kinetic, Surface and Transfer, Colloid,
Solid, Physical chemistry of macromolecules.

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

Feiidaasuusnnau: 04201206 WSBLTEUNTOUNUY

UjtRnnsdwiudnn 04201206 willdsid@ndnnadanm

Laboratory work for 04201206 Biophysical Chemistry.
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04201208

04201301

04201302

04201303

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

#Hugnu: 04201101

vidngamwamansyaail saunamaniuasnainvasfitenadl adilviih

Principles of thermodynamic, kinetics, and mechanism of chemical reactions,
electrochemistry.

wandaall 3(3-0-6)
(Principles of Biochemistry)

SyfidasFuunnniou: 04201106 #3a 04201201

Tasaads unuw autinaaiiuasnidanmeesialutana wules Wunueay
Dosuuardmanuuonead wuwnuedduresdiluiana NMIRIUANNTEUIUNIG
WUeATY MsuARIeenLAEMsENeneadoyavNIRugN T

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.

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

Sy1fiigesduunniau: 04201301 wiaiiauniauiu

UfdRn1sdmiuiun 04201301 nanTLadl

Laboratory work for 04201301 Principles of Biochemistry.

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

Jeiideeduuninou: 04201108

Tassatne auds wazniniivesanslulewmse Tushu dfia nsalianasn wulwivasle
eulesl  wunvedTuveslulamsn NsduATIERMBREY WUNUBATUEIERRN
siuvveaTuYeslUsiY Wunueddureinsniianaan WAENITUANIDBNYBITY
Structure, properties and functions of carbohydrates, proteins, lipid, nucleic
acids, enzymes and coenzymes, carbohydrate metabolism, photosynthesis,
lipid metabolism, protein metabolism, nucleic acid metabolism, gene
expression.
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04201304  YjuAnstuaiidmivineremansaunin 1(0-3-2)
(Laboratory in Biochemistry for Health Sciences)
JvidesSuinieu: 04201303 WiaSeundouiu

Ufiansdmiuin 04201303 Faiadidmivinemansavnm /5
Laboratory work for 04201303 Biochemistry for Health Sciences.
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