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Usage of Thai Language
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ATIAAINAT 1
Mathematics |
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93 LT

32 LT

3(2-2-5)

3(2-2-5)

4(3-2-7)

15



242104

242105

242251

243101

244103

247221

2.2) NANITANRNIZATM

2.2.1) AP UaNIZATHUIA

242102

242221

242222

242241

242242

242311

242312

242321

242331

\AH 1

Chemistry |
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Seminar
TYULUAZNNTIANITATNINABIUTRNS
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NN9ANENBNTE*

Independent Study

NN

Professional Training

AnfiafnLI*
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Inorganic Analysis
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o/

242432 \ARTaR BN 3(2-2-5)
Inorganic Material Chemistry

242441 wARAUIIEIINTFLAZN1TUTENA 3(2-2-5)
Natural Products and Application

242442  \ARBUVRIAIATIEA 3(2-2-5)

Organic Synthesis

3) NNIATTNRBNLAT  ITUIN 6 Mianfin
fRnannIniaenBansinidasenluumdnendanziemssantugan Anen

ANTNNALNALSUTEY aniuanetnn naadrn AN 1
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nsReas uFIANATRDA
Communication in Digital Society
o/ o =\
FINVITNENNAN
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3.1.5 A1BBUIYSIETE

001101 AstEnTEN Ve 3(2-2-5)

Usage of Thai Language

nsRaansFaesn a8 nsusielsrlaa dauan wazlasluniune nssulananddny
91nN19HeUazN1981W NMs@eudanin n13agUAN LATNISUEANANARKNINTNEZNNT LY
A nefivsnyas

Communicative skill through word, phrase, sentence, idiom, and prose in Thai language
usage, identifying main idea from listening and reading, paragraph writing, brief summarizing

including thinking expression through the use of appropriate Thai

001102 AMEIDINGHELATUNNTDN 3(2-2-5)

Ready English

Andnviuaz lgnsalnunssngy nannistEnendanguaesnisils wa 81w @ew nns
simmnnnstineaangetudimlsrindu ud nausimuesuazyaradn nanausinaznig
UHLIsNITIBYTIU NIT0IHNN NTUANNNUAZNTTITIUNBLANNIY ATEUNHI WEIUD NS N5
FENFoANA Wazn1INaIAN

English vocabulary and grammar, fundamental English usage in listening, speaking, reading
and writing, development of English usage for daily-life including getting acquainted with someone,
accept and decline invitation, direction giving, direction asking and direction planning, conversation

in restaurant, smart shopping and saying goodbye for someone

001103 anm1ssnquglanning 3(2-2-5)
Explorative English
finszaEIdsngudiuniaile wa 81 Ben Adwiuazlignsollunisfoansnin
ann1anlsneg Twudunanna [Hud nM199719urunIsFEumne n13anslssuss Audumesiin
s nadmyilunisfeansssndnstasma nstinnendengulusundn Usznimosauiniy
nnaftoans o dmesasadndes ganing naadininiulaiusn nsesuramgnisollaf

US2RIF AT AHIHN AN LAZ NS5 LU S ENIUENMNIT UL AT UAN
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Skills of English language: listening, speaking, reading, and writing, vocabularies and English
grammar for different situations in communication and effectiveness in international context including
trip planning, flight and accommodation booking using internet, international phone calling,
communication in airport, airport announcement, communication in customs and immigration,

communication in bad situations and party

001204 ATEIBINGEAIINANN 3(2-2-5)
Step UP English
Ardninesanguiitisadesiudnansuazde uginyszandi nannis Enundenegs
1 = 1% ! a a < a y 1 1 1
Tunala WA DI LUEU Tun ns@enduad mimﬁuﬂqﬁmmmﬂﬁﬂ NITEIHLALALNBAYT
1 A o o ~ @ 1 =
NI9BIUNTTINLRZATTY ﬂ’]‘jmﬂfs’mLLﬂzﬂTﬁu’]L’&uﬂﬂﬂH@VILﬂl&ﬂ‘jﬂﬂﬁl&@l@ﬂﬂ‘iﬁﬂﬁmLL@::'EJ’T’E?W
English vocabulary related to news and media in daily life, English usage for listening,
speaking, reading and writing including e-mail, summarizing from media, news reading and sharing,
data interpretation from graphs and tables, interpretation and information presentation for further

study and future careers

002201 waliaslaaa 3(2-2-5)

Citizen Mind by Citizenship

and unumuazniinfirasnaifiasTudonnynaziu dnonan d1ilnasiaoi AN
ndyny waasiulszrdulpg aussaamnsinndn nnsUsudEindunisAeuuamnsdany
LA TUTTTNLAYNTUN MATHIBITMUTTTH AN

Rights, roles and duties of citizens, volunteerism, public consciousness, gratitude,
citizenship and democracy, professional ethics, the changing society, cultural appreciation, adaptation

to social and cultural changing

002202 RIANWNIMNETIH 3(2-2-5)
Multicultural Society
NHEATUAIAN AIANNYIMUETIN N1FTANIIDARLATAITHIUNTI IWRIANNATRNDTTH
nszuanislasnulasludonnuazimussanlan adeu ArunainnatenedIANLas

SMUFTITHVDIVIDITU WY 4 AR TINTANLLTULRZNATANTALIN LI

Man and society, multicultural society, bias and violence management in multicultural society,
social and cultural trends in global, ASEAN, social and cultural diversity of Thailand’s regional, Phayao

and University of Phayao dimensions
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003201 AsRaNIs N IANRAnER 3(2-2-5)

Communication in Digital Society

AaERug A TLlad B1nund sanduad uazasuuAdntny winnssuvasAsEgAa
pavia gansamdlrdAidnnaeing niatiluaunandiinemdnlui® waslusunslszandiie
AanARAaNaN N3RLAL Annses uaniRonassdoyaiierianiilunnsinmuasdinlsen i
msfeashundednednnendlaiadufiadesrasuandullnmungmaneiifoatia

Fundamentals of technology: hardware, software and networking, innovation in digital
economy, electronic commerce transaction, office automation program and software application for
multimedia production, search, screening and selection data for work and daily life, communication

through online social networking in accordance with ethical and related legal regulation

003202 n1sTANTISFANNUATRIUIRFEN 3(2-2-5)

Health and Environmental Management

LUAAAFIGINTNUATRILINADH A1azgEnNNTY A0 anenol Tadeiifinadaganimn
N19ALATIZAUA LI LHNNN TS DU T TN eI Biagan N naRSneTgunInTudAnszandn
AINANANESEMdeensHaliugEnIn Tunisuaznisasninasnig Tsaszun Tsafinsenis
FENTLE giRMAN199197 Nsufiadugifidy fuaTanmnf n1999uIKILATN iR Tu
TApUszandu nsTanisuazulsgUanzuarnisinasupdnalseda

Concept of health and environment, state of health, mental, emotion, health factors,
analysis and planning of healthy consumption, daily- health product, relation between emotion and
health, recreation and exercise, pandemic, Sexual Transmitted Infection, traffic accident, planning
with accident, natural disaster, water management in daily life, waste processing and environmental

saving

004101 Aavztunisaningin 3(2-2-5)

Arts of Living

nn9aE19usITuRnale NTRITIAIELAZNI9LAUNITATINEAR naTie oAl
ppsuaziau ndnAsegRanafies madiuiinfaswnAnassgianeifies nszuauniana
LI ARRLATIZY AREENATIA NITATUANLATNITIANTITBITH

Inspiration making, goal setting and life planning, appreciation in self value and others, goal
setting in life and planning, fundamental of sufficiency economy, lifestyle concept of sufficiency
economy,thinking system, positive thinking, analytical thinking, creative thinking, emotion control and

management
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004201 qﬂﬁﬂﬂﬁwLLazﬂﬁLLam@ﬁﬂTu{ﬁﬂu 3(2-2-5)

Socialized Personality

AMNAIATYIBIYARNAIN AFIFENESNUARNAIN NIFRBUILARNATNNINNIY 2197
Ta un98n Smmssaning vinsznisyalufiguen godnsaisinelssasdmudnansoiang
NAENaEnzie nsagsaniuiudean nsUsudluundsannauardeanlan

Important of personality, personality development, personality development of physical,
verbal, mind, manner, Thai culture, public communication skills, desired traits relating to University

of Phayao's identity, living in a society, self-adaptation in the Thai and global social context

241111 Aamsans 1 3(2-2-5)
Mathematics |

o/ g o/ -4

aReuazANAaLlaIresfendy aiusuasUIius s duRN smclnuazHaddun
BAMY 9L NFAYRIBYRUSUAZUIAUS
Limits and continuity of functions, derivatives and integral of algebraic and transcendental

functions, applications of derivatives and integral

241112 ARAAERS 2 3(2-2-5)
Mathematics |l
WMARANITBUANSR BuAinSalinsuLy szuRiABedn APLLAYERNTNYBITIHINITY
DUNTHAR
Techniques of integration, improper integrals, polar coordinate system, sequences and

series of real numbers, power series

241221 UARARH 4(3-2-7)
Calculus

a A a

UagAyaan n1adeunsmasdia Aauszanudeiiesensiadfumanadauls g
paeieifunatedaulsuazn1susransd auiussyAanig ﬂ%ﬁuﬁmm%’um:mﬁﬂﬁ:ﬂqﬂﬁ
UBugnaneduuRtansenssuenuaznsnas

Euclidean space, sketch graphic surface, limits and continuity of several variable functions,
derivative of several variable function and applications, directional derivative, multiple integrals and

applications, multiple integrals in cylindrical and spherical coordinates
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242101 wAANLAN 4(3-3-8)

Principle of Chemistry

assuaznsin lassadwarsen sruuitessin siuszaiiuazlnseadnslana Usnnm
asdig URAReaf fine ap9uis 1asman a1sazany gommamansidosdi aaunarmans
Al aupaall nan-wa i nffaedes indRuandes

Matter and measurement, atomic structure, periodic system, chemical bonding and
molecular structure, stoichiometry, chemical reactions, gases, solid, liquid, solutions, fundamental
thermodynamics, chemical kinetics, chemical equilibrium, acids and bases, electrochemistry, nuclear

chemistry, environmental chemistry

242102 aaensieludiasfifinsad 2(2-0-4)

Chemical Laboratory Safety

umiEasanUseadanad aaefili asefilsaniafeujisenesl uay
aratfifiufiy nsdafivuarnisiidaansiafindiegniias tanatstiayaniiniasaiaens
araafl wliRnieagiuiienistlesdu gunaoifasiudauyana uazdaot1egiFimg
asannansiadl

Introduction to chemical safety, volatile chemicals, reactive chemicals and toxic chemicals,
chemical storage and disposal, materials safety data sheets, standard guidelines for safety, personal

protective devices, examples of chemical accidents

242103 wafivialUuaziafiauyisd 4(3-3-8)

General and Organic Chemistry

USn1nuasqniug Taseadvarmen wusuiadl wmeslulauifing aaraniiafl nns
Bunda n19edsnuazUfftenresasauniduasiandneg Taud uaaiau uaafiu waalal
anUsznavezlsnndin uearaElad upanaged Auea Bmes uead 6 Alau nsAATsUBNTA
nuaTaYINS lafiu uazanstaluana

Stoichiometry, atomic structure, chemical bonding, thermodynamic, chemical kinetic,
nomenclature, preparation and reaction of organic compounds; alkanes, alkenes, alkynes, aromatic
compounds, alkyl halides, alcohols, phenols, ethers, aldehydes, ketones, carboxylic acids and theirs

derivatives, amines, and biomolecules
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242104 1AY 1 4(3-3-8)
Chemistry |
vy maas! UBanasns@uing lassadeezaen a191951g anifenesng siuszad
wia 209089 289987 ﬂﬂdLL"ﬁ\mﬁmgﬁumeﬂﬂ@ﬂﬂﬁ N9 AeRuU A9 A TNTLAINDS 1N
TrnfAindifasdin asazaisuszauiifvesasarats nquinanus indauwdd fideuanday
Introduction of chemistry, stoichiometry, atomic structure, periodic table, properties of
elements, chemical bonding, gas, solid, liquid, amorphous and colloid, changing of state and
introduction to thermodynamic, solution and solution properties, acid-base theory, organic chemistry,

environmental chemistry

242105 1Af 2 4(3-3-8)

Chemistry Il

s A A ¥ A A o

FAUANNATLAN FHANLAN NITALUN ﬂwqﬂﬂimLUNTuuﬁ ﬂNﬂ@"ﬂﬂx‘iLﬂ@ﬂﬂ@Zﬂ’]ﬁTﬂ
fioy anaaesBasdedan RAR saqandieuadin 51anauddu nilandes a9
Faluana wilgaammngsn

Chemical kinetic, chemical equilibrium, acid-base equilibrium in water, salt equilibrium,
complex equilibrium, electrochemistry, representative element, transition element, nuclear chemistry,

bimolecular substances, industrial chemistry

242111 el 3 sWAnFuaznslszynd 4(3-3-8)

Physical Chemistry and Applications

whauasnguiasdeauia antfnisdiewm Fud n1sunwsnu aundauazniad
AITNIBY LmewﬁmLﬁ'mﬁ’uqamw@mm%mzmiﬁﬂfﬂm:ﬂqﬂﬁ SrUUBIFUTENBUREILAY
vanpaIAlsrnay wndedgnia aunalail ansazaauewdianinsladuazdidninglad noug
nsn-twa e auganisnizimluanaeaueansinduaznislszgnd mm%;Lﬁymﬁu
Aenfuanssmannefiues niifuAaliud wsefeRa szueesneaneys

Gases and kinetic theory of gases, transport phenomena such as diffusion, viscosity and
thermal conductivity, ideas about thermodynamics and its applications, pure substances and
multicomponent systems, phase diagram, chemical equilibrium, solutions of nonelectrolytes and
electrolytes, acid-base theory, electrochemistry, molecular binding equilibrium, chemical kinetics and
its applications, introduction to polymer materials, surface chemistry, including surface tension,

colloidal system
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242120 MSIATIARIUSHID 4(3-3-8)

Quantitative Analysis

nnAmssn laasnmiin n19aiasren lngU3unns AEnnsusnans niaanadaesa
Bnazane 3anslasuinnsan undnfeatuiniesfieniaeitmsny sansnlalaian-
Fadasnlnsinlame’ ezneudnueugeintuauninglowes unalasunlnnsm uas
Tawesnesuusdrinlasuilnngm

Gravimetric analysis, volumetric analysis, separation technique, solvent extraction,
chromatographic method, introduction to instrumentation in analytical chemistry, UV- visible
spectrophotometry, atomic absorption spectrophotometry, gas chromatography and high

performance liquid chromatography

242141 \ad@wiad 4(3-3-8)
Organic Chemistry
uminafauwdd nesuunaalsrneudwiad madunie madeugaelaseedng uas
Talowadneg anh UffseuaznalnuesansUsznavsinueainn waadiu upalnd azlsunfin
wnalslinan uasfadlas upanaged dwes i uead (s Alaw AdusnBanuATaLRLE
Introduction of organic chemistry, classification, nomenclature and isomerism of organic
compounds, properties, reactions and reaction mechanisms of alkane, alkene, alkyne, aromatic,

heterocyclic, alkyl halide, alcohol, ether, amine, aldehyde, ketone, carboxylic acids and their

derivatives

242221 ARTATIZA 1 3(2-3-6)

Analytical Chemistry |

Mzﬁ/ﬂm‘sﬁyuﬁ’mwwmﬁﬁmmzﬁ mﬂﬁﬂm‘jziuﬁfmﬂ’mLL@:M‘JLG}%%Néffmﬁ'mﬁﬂuﬁﬁmi
Ana1ed a0RR AR F3nse e lneiminuaznisanaznes nsimanziing
UBHIRT N1TINSANTA-LUE NS HINTALLLANAZNEYE N5 WnsaLuuina15UseneuBedan
WAL MnIRLULEAeng

Introduction of analytical chemistry, sampling techniques and sample preparation, statistical
concepts for analytical chemistry, gravimetric analysis and precipitation methods, volumetric analysis,

acid-base titration, precipitation titration, complexometric titration and redox titration
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Analytical Chemistry Il

Asuenanslagdsnisadadaadarinaraty wazdslasunlnnsfedredng
Tasulnnsrfuuunszasiazuuuuniug lasuannsrfuuursdniuazlasunlnns ladia
uwanildsulanew wfidinsnsida i Tud A8Twmdlewss Sidnlnansiuns gaouiuss
AEUAN NS wazliaunuiues

Sample separation by solvent extraction and elemental chromatography including paper
chromatography and thin layer chromatography, column chromatography and ion exchange
chromatography, electroanalytical chemistry such as potentiometry, electrogravimetry, coulometry,

conductometry and voltammetry

242241 wANBWYIEY 1 4(3-3-8)

Organic Chemistry |

pEidassuAeadunyiledin Taualardu WuszeiluaisUsznoudundd nnasm
o lolouofuazaineilond aulifinisnieninuardisenresansusznauunainy
weafn woalal azlanfin easnlugnlaen weanaged Auoa Bwesd sausionalnnis
AnUfRzeuaznsdanssiluanaresastsznauduadeding

Fundamental concepts of functional groups, hybridization, chemical bonding of organic
compounds, nomenclature, isomerism and stereochemistry, physical properties and reactions of
alkanes, alkenes, alkynes, aromatic compounds, organohalogens, alcohols, phenols, ethers including

reaction mechanisms and synthesize simple organic molecules

242242 \ANBWYISSY 2 4(3-3-8)

Organic Chemistry Il

[
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UffBenesanstszneuuead (86 Alaw Uffzennsumdifidumbsusaninisuenns
a13dsenauaisueiia U§i%se12e9815U5eneUnIAn1suenBanuazayius Ujiseneas
a19Usznaueiiu welslaadn uarn1sUszyndld

Reactions of aldehydes, ketones, substitution reaction at a.—carbon of carbonyl compounds,
reaction of carboxylic acids and their derivatives, reaction of amines, heterocyclic compounds and

their applications
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242251 FWVIAVIENYINNLAT 3(3-0-6)
Terminology in Chemistry
AnimaRiaTuIE UM IGAR N uunAEAEIEINgEsRAf JULULNTEENe
yAmnslneyiall nsiiasefann1e1aaney
Technical terminology in chemistry, chemistry articles reading in English, general academic

presentation patterns, English presentation

242311 \AFIESNENS 1 4(3-3-8)
Physical Chemistry |
wiauasnquiasunamaniinfzeuia  dangnisainisaediy gamnarmaniiad
aunaTgNIALaTNITI TR aNTRrasansazaty aaunamansiadl i i
Gases and the chemical kinetic theory of gases, transport phenomena, chemical

thermodynamics, phase equilibrium and properties, chemical kinetics, electrochemistry

242312 \ARESARNSN 2 4(3-3-8)
Physical Chemistry Il
wiipaand azaen Tuanauazannaalndazdulana ndinie niagaduni
NEATWUALLAR ﬂﬁi@ﬂ%ﬂTﬂT"ﬁLWﬂN mﬁm@@@ﬂ(ﬁLLmLmﬂTﬂﬁTNL@Q@
Quantum chemistry, atom, molecule and molecular spectroscopy, surface chemistry,

physical and chemical adsorption, adsorption isotherm, colloid chemistry and macromolecules

242321 \Asasiimianisiiasizintaadl 3(2-3-6)

Instrumentation for Chemical Analysis

WANNIT Lﬂ%"ﬂdﬁ@LL@:?ﬂ'ﬁiJi:ﬁ?—_lqﬂﬁ?%ﬂﬂﬂﬁ@ﬁiﬁTQTﬂL@W—ﬁﬁLﬁﬂﬂLﬂﬂTﬂ‘jTWT@]LNm%
Aunsnsaanlnslnlnmed wazezsanfnuaunesndualninsnlnmes uialasunlnna i
LL@:Tﬂ‘jmTWﬂ‘mﬂﬂmmmwmmuzq\‘i

Principles, instrumentation and applications of ultraviolet- visible spectrophotometry,
infrared spectrophotometry, atomic absorption spectrophotometry, gas chromatography and high

performance liquid chromatography
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242331 \aRaiunas 1 3(3-0-6)

Inorganic Chemistry |

Tassasnvasnzaen nquisesiviadeeaonuarliuana Usingnisalinds dyanuos
vaamen Wusziafuasgudfesuieiusaesl Tassassasluanauaznquiieduieglen
vavluiana sovuislany vesuislanafinuazlaseadenan ansusznaulnens -
AduuaransBedion wu nguieiuieiusy andfinieg wdesnin weslulaunfing uay
antTRuNmAnasansUsznaulnaa TRy

Atomic structure, atomic orbital theory and molecular orbital theory, shielding effect, term
symbols, chemical bonding and chemical bonding theories, molecular structures and theories, metallic
solids, ionic solids and crystal structures, coordination compounds and complexes including chemical
bonding theories, properties, stability, thermodynamics and magnetic properties of coordination

compounds

242332 \aaiunas 2 4(3-3-8)
Inorganic Chemistry Il
‘wqisljjﬂqNLL@:NNN’]M"&@@TNL@QN miwﬂmzﬁ’ﬂ‘lﬂmz annsalnyidesnuass

aaa A

agaznausfiunds nalnnisfaUfisennennfietuds U§Asensa-waludaviiazaisi
Wrinuas T Tasin mef;w;ﬁlﬁmmuLﬁﬁf;ﬁ’ﬂﬂ’ﬁﬂ‘j:ﬂﬂﬂ@m@ungﬁ

Group theory and molecular symmetry, character tables, introduction of spectroscopy in
inorganic compounds, inorganic reaction mechanisms, acid- base reactions in agueous and

nonaqueous solvents and introduction of the organometallic compounds

242341 fulnlnsalnil 3(3-0-6)

Spectroscopy

wann1s nged) warnisUszandaninsalndlunisnilassadramianilanls
Fanslaloan-ARdamunInsalnt sunsnsaalnnsalnd Aaadesunniufiniglauund
annsalnd uazunaslnlngiued

The principle, theory and applications of spectroscopy used in chemical structure
determination using ultraviolet- visible spectroscopy, infrared spectroscopy, nuclear magnetic

resonance spectroscopy and mass spectrometry
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242411 M53TuuRaliIRARIBIRRNA 3(2-2-5)

New Frontier of Researches in Physical Chemistry

wannswazn1sefuseadei Fuananlaniueflizefanslwiadeiianaunnsiing
Auluusiaziinisfinun i daqunlu Sandugs wiliBeAnan nseenuuuluiana wiesdeuay
WATATHNNTANAN Y UZIAN L2899 AT aAT BIRANS

Principle and discussions of interesting topics in physical chemistry with different topics each
year such as nanomaterials, advanced materials, computational chemistry, molecular modeling,

instruments and characterization techniques in physical chemistry researches

242412 piwaRnasuaz lunalulaginafiuas 3(2-2-5)

Polymer Chemistry and Polymer Nanotechnology

nannisiugiuainedimed Tasadmiaafuasiussnfizesmefiues dmiin
Tuanarasnadiues UfA5a1N15193 e neANe3 LILANT NTrUINNsFIAsNzineadiues n1g
WASNAD Mz BINe AN aSIiB99 N AN EaN ANTABINAIEINERINES NS RBNINTNUAY
Wwigsnmessnedines reaasud nedwainaaanud wilumalulatnediued ndnnisuaznig
afivsneiadefilasuananlanuainefwmesuazunTumaluladnedmestuindafiana
wansnafu LAz lin1sfnuEn

Introduction of polymer chemistry, chemical structure and chemical bonding of polymers,
molecular weight of polymers preparation methods of polymers, polymerization processes, thermal
transition, mechanical properties of polymers, degradation and stability, colloids, colloidal polymers,
polymer nanotechnology, principle and discussions of interesting topics in polymer chemistry and

polymer nanotechnology with different topics each year

242421 virdiailagiunaaiidiasizi 3(2-2-5)
Current Topics in Analytical Chemistry
n1ussEnsuazafUsefsaduindaiinaulaluiiaqiuniauniitiasf angdnis

aftelnaivionmeud waznsszyndlinnaniitinsnsi
Description and discussion in topic of current interest in analytical chemistry, modern

technology, theories, applications in analytical chemistry
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242422 ARNANIZUIARDH 3(2-2-5)
Environmental Chemistry
FLUVHIA NNITHANY N@ﬂ‘izwmmﬂmmmmﬁﬂwiﬂﬁ/\‘mﬂLL@:ZIN%‘LA AR A1uf 2uaznng
fasmudeaiunafinlifouandon audasadelufiasfifnsuaddmlsrdniu nsaying
Auwandew
Ecosystem, pollution, effect of the environment to society and community, causes, correction
and protection of environmental pollution, safety in the laboratory and everyday life, environmental

conservation

=

242431 MSAATIEHININANDRWNSE 3(2-2-5)

Inorganic Analysis

A15LATIEABILUTHIUUALIBIAMAINYBIRNS aHuN3d n15AisteiAtemailang
TR ERE AT Ttk LWﬂﬁﬂﬂﬁﬂﬂﬁﬂWﬁiﬂﬁ@LﬁﬂmiﬂuLL‘U‘Uﬂ'ﬂGﬂi’m LWWﬁﬂﬂﬁﬂﬂﬁﬂWiiﬂﬁ
BlanpsanuULAaINY mallawasinnsdiwedn wadayEednsmanesudunsseannings
Il uazmeafingd-ARidamnlnsalnd

Quantitative and qualitative analysis of inorganic compounds, X-ray diffraction, scanning
electron microscopy, transmission electron microscopy, thermogravimetric analysis, Fourier transform

infrared spectroscopy and UV-Visible spectroscopy

242432 \aRIRRaRunae 3(2-2-5)
Inorganic Materials Chemistry
TassadanAnuazaniifansanslseneuiafiefliuadd n1sdaasnendaneiiunia nns

Uszendlianndaneiuad uazsAdelagiiiiiuaresduianainmis
Crystal structures and properties of inorganic compounds, synthesis of inorganic materials,

applications of inorganic materials and recent research in inorganic materials

(-4

242441 WRRAMTIsIINTIRULAENITUSE NG 3(2-2-5)
Natural Products and Application
AN5IIURNENTUILNBUIINGITNEIR NARNNITRIAIIZINN9TAT A15UENLAENNS
AnTilaseaselaeAininad n1ainAnToriasanend Wi sl
Classification of compounds from nature, studying of biosynthesis pathways of biomolecules,

isolation and structures determination, natural products utilization
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242442 ANBUNEHNIATIER 3(2-2-5)

Organic Synthesis

N1999NULUY N19ANLATIERR19BUNaE WATANITIAANKEZAITUDN-ATSUEN N9
Fopapiansasnauuuneg nawienansaundd umyilsdiusageg Tneliugasannisuwmi
wunandle Wa nstivglasiubuaiduaddunsned nssenuuudonsgdlaeiddonsisd
fAUNAL

Design, synthesis, methods for carbon- carbon bond formation, synthesis of cyclic

compounds, functional group interconversion by nucleophilic substitution, protecting group in organic

synthesis, Retrosynthesis analysis

242451 HHNWA 1(0-3-2)
Seminar
NNIAUAY ﬂ’]‘j‘jfmifm%'mj@ N193LAT71E N19EERTIE9IH N1THILEHE N19aAL9s
¥ o @ 1% P=
warn1snauiadnainuyUssdunedinuad
Searching, collecting data, analyzing, report writing, presenting, discussing and answering

question in chemistry

242452 SLUUURLAITIANTTAMNINIBIUUTRNTS 2(2-0-4)
Quality System and Management in Laboratory
AsdgIdusTIULaznaT AN TR twasfiRns THud nnmsgiuszuunng

UINITIUADNTIN 9000, 14000, 22000 WA mmﬁfmmﬂﬂ%aLﬂumiﬂﬁuﬁummmm'ﬁﬂmq

AxnsresiesUufnig 17025
Introduction in quality system and management in laboratory standard quality system such

as 1SO 9000 ISO 14000 1SO 22000 and ISO/IEC 17025

242453 Tasssrumnaiadl 2(0-6-3)
Project in Chemistry
Tassambuindefialaniuail maUszgndannudiugiu sudeAinisvinlaseunng
@eawaneemlasees
Project in interested topic of chemistry, apply the basic knowledge, project methodology,

writing a project report
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242454 ANSANYIBNSY 6 LI
Independent Study
AN9ANATY 119990590838 N1TAATIEI N1TIRENITILITU NITHUEUD WATAIT
pfvse Tindianiediued

Studying, collecting data, analyzing, report writing, presenting and discussing in chemistry

242455 1SRN 6 niaafin
Professional Training
nsRnUFER Beud WaynUsraunisaluazinusbuiifadasdunand Tuanm
U5eNaUN1T BNANTANAITNABLENTY
Training, learning, gaining experience, improving working skills in chemistry in private or

government sectors

242456 FNAAFANEI 6 niaafin
Co-operative Education
a va = 4 QI L o/ dl dl v o/ =
NITUHUFIN 138U L‘Wquuﬁ‘.i::ﬂumimumwnEzTumuwLﬂmﬂmﬂmﬂN Tu;gﬁu::
o/ =t o/ -4 o/ =}
WummwmﬂﬂTuNﬂﬂuﬂﬁzﬂ@uﬂfl‘imﬂﬂﬁﬂ’m‘ig‘lﬂ‘ﬁﬂL@ﬂ‘?m
Working, learning, gaining experience, improving working skills in chemistry as an

apprentice in private or government sectors

24310193181 1 4(3-3-8)

Biology |

72188 U3EN19TINgAans AMANTR N159ATTUL UAA15IAN289TAR LBARULAY
WUILBATH lgrans ATmunng Anamainnanseesdeliian lasesdnuasniinivasiruas
q9d AN UATNgANTTH

Scientific methodology, characteristics, organization and chemistry of life, cell and

metabolism, genetics, evolution, biodiversity, structures and functions of plants and animals, ecology

and behavior
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244103 WRnAdaediv 4(3-3-8)

Introductory Physics

a o‘d‘ k2 a A -4 dy )% dl dl v U o/
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wieslulaufAng uslmdnin 2993l Arndaaln

Mathematics for physics, introduction of mechanics, law of motion, gravitational force, work
and energy, momentum and collisions, rotation motion, properties of matter, fluids mechanics, wave

and vibration, thermodynamics, electromagnetics, electric circuits, modern physics

247221 ARFATIER 3(2-2-5)

Statistical Analysis

wuaAe sauauazlsrleninessds nisiadaiEh@EdnUsrandu sudeuainnmne
AR nAnDevinraInfadITeadaeiiasne adfnsTom Avminendu daulsguuazans
Wazineesdul sg N1TUANUANEIFIaliA NN1TUTEHIMATMATNITNARBUANYFRTIN 113
Arssiannudsusandesdiu n199ATzAin190An LA I ANTWEBIEN NanATBURaY
Tanndamaa LLﬂxﬂ’]ﬁT%Tﬂ‘jLLﬂiNﬁ’]L%@;jﬂsfuﬂﬂ‘ﬁLﬂ‘s‘ﬁxﬁLLﬂ:ﬁLLﬁﬂwﬂ

Concept, extent and utility of statistics, the application of statistics in daily life, statistical
methodology, principle of sample survey, descriptive statistics, probability, random variable and
probability distribution, sampling distribution, estimation and hypothesis test, elementary analysis of
variance, linear regression and correlation analysis, chi-square test, the use of statistical package

program to analyze and interpret the data

365215 Fauasivialy 4(3-3-8)

General Biochemistry

fgnnuaznannisresioail auantiniead 1in Taseadne uazimunuedduaes
aslulamse Tsiiu afle wazdondland gaisniifuaznisiteuesseulsd n1sauaNnig
Faafloasgesluu dranendioyanieiugnass N1sAuANNIsLARIDNYasEN ATAIvan
TaAnen Banasumans uaznameaeuRnaNTinITaivasansaluana

Definition and principle of biochemistry, chemical properties, types, structures and
metabolisms of carbohydrates, proteins, lipids and nucleotides, properties and activities of enzyme,
hormonal regulation, central dogma and regulation, techniques of molecular biology, bioenergetics

and biochemical properties testing for biomolecules
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mswm’%ﬂuLﬁﬂUTﬂseﬂ%qaﬂ%“uﬂ§q W.fl. 2555 meﬂa"’ngmﬂ%’uﬂqa W.#l. 2560

_ . nangnsliules | nangasUsules
WHIATU WIMTININSTFIN HAD. 1
NW.A. 2555 N.A. 2560
1. naeATRNEATL Tisiandn 30 nsaefin 30 30
1.1 vinasBgAnEsia ey 21 30
1.2 MnamAgAnysiaden 9 -
2. KHIAIAIRNIE Tiiagndn 84 wiaafia 93 93
2.1 %N 35 32
2.2 T URNIEAY 58 61
3. WNAAIYNADNLAS Tiiaendn 6 wdasfin 6 6

s9u (Muaefin) (didasndn

120 HHaefin

129 wLfin

129 wigfin
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88N msw,ﬂ‘%ﬂmﬁﬂumﬂﬂuﬁﬂwﬁ'ﬂgmﬂ%'uﬂ‘ga . . 2555 Lmzﬂﬁ’ngmﬂ%’uﬂ‘;e W. #. 2560

nangAsUsULge W.A. 2555 nangATLFUL59 W.A. 2560 N:‘szw
Usuilge
FoFnu1ia Ay 21 wisqeifin FoAnuTa AL 30 wiasfn
NFNIAINTWY 9 wsafia NANIZINTET 12_wiasfin
001103 | ¥inwzaunng 3(3-0-6)
Thai Language Skills
001111 mmﬁ”@ﬂqwﬁuﬁm 3(3-0-6) Tng1ed37
Fundamental of English
001112 | NENSINERmUN 3(3-0-6)
Developmental English
001101 | Asldnunlne 3(2-2-5)
Usage of Thai Language a
001102 NMENBINOBIATENNS DN 3(2-2-5) 978391
Ready English sl
001103 | amndengeglanning 3(2-2-5)
Explorative English
001204 | awndangufinmiin 3(2-2-5)
Step UP English
nANIAAIANANYY 3 viuoafin TanguIzsasansnua
003134 miﬁﬁﬁmngﬁﬂmmﬂﬁmﬁu 3(3-0-6) Tmgiedan
Civilization and Indigenous Wisdom
naxdrwaIRale 1 widefia  sduiEen 1 wiqafin Uanaunaiuse
004150 | NBAW 1(0-2-1)
Golf
004151 LN 1(0-2-1)
Game
004152 | UANI9N"8 1(0-2-1)
Body Conditioning
004153 | Aansanidindynag 1(0-2-1)
Rhythmic Activities
004154 | dnewin 10-2-1)
Swimming Dpg1eien
004155 | A;"f 1(0-2-1)
Ballroom Dance
004156 | sznie 1(0-2-1)
Takraw
004157 | WunuINIg 1(0-2-1)
Recreation
004158 | #eWYiUDa 1(0-2-1)
Softball
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004159 wuia 1(0-2-1)
Tennis
004160 | widawmuia 1(0-2-1)
Table Tennis
004161 UINLNAUBR 1(0-2-1)
Basketball
004162 | WuUARWAU 1(0-2-1) SpaneiAnn
Badminton
004163 | Weuaa 1(0-2-1)
Footballl
004164 | aaawaduaa 1(0-2-1)
Volleyball
004165 1(0-2-1)
Aavznafadiaariuga
Art of Self Defense
NFUIAIYTUING 8 nuaafin NANATIYSHINTS 18 wiaafin
005171 | FAAUATFININ 3(3-0-6)
Life and Health
005172 | Anesdan1an1sailingin 3(2-2-5) Tpgnefan
Living Management
005173 | yinuy&in 2(1-2-3)
Life Skills
002201 | wailaslannan 3(3-2-5)
Citizen Mind by Citizenship
002202 | FIANNYINUTTTH 3(3-2-5) il
Multicultural  Society 318371
003102 | nisdeanstudenndaa 3(3-2-5) T
Communication in Digital Society
003201 | AnsdanisguAmUazAIIRdeN  5(3-2-5)
Health and Environment Managem
004101 | Aauzlunisrnilugan 3(3-2-5)
Art of Living
004201 uﬂﬁﬂm‘wLmzm‘nmmﬂ@ﬂsfuﬁeﬂu 3(2-2-5)
Socialized Personality
FAnuwialhien hifiesndn 9 wswfia YasreAmdnuvialiiden
NANATINTET
001113 | AMEIE9NgEITIBINIG 3(3-0-6) dasnefen
English for Academic Purposes
NANIT N B FANT
002121 | AnsEuwFFaRSABN1EANE 3(3-0-6)
Aupin
Information Science for Study and Research
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002122 | USweyuiledan 3(3-0-6)
Philosophy for Life
002123 | AE1 ANANLAZIMUETIN 3(3-0-6) Rt
Language Society and Culture
002124 | UavimiRatznnsuansne 3(3-0-6)
Thai Performing Arts
002125 | AR NATINIDl 3(3-0-6)
Music Appreciation
002126 | AaUzluddnUszandu 3(3-0-6)
Arts in Daily Life
NNIITIANATHRS
003131 ﬂgiﬂmﬂﬁuﬁﬁmﬁ@@mmwgﬁm 3(3-0-6)
Fundamental Laws for Quality of Life
003132 | afudszmeanlan 3(3-0-6)
Thai and the World Community
003133 | Afilne Afivien] 3(3-0-6) nanenn
Thai Way and Vision
003135 | n1aifled iraEgia Lardsny 3(3-0-6)
Politics Economy and Society
NNIIINYIARASURE ATAATHAS
006140 | snudiudsunden 3(3-0-6)
Man and Environment
006141 | AexRapeSAIsRUMATUANgIH  3(2-2-5)
Introduction to Computer Information Science
006142 | AdiaFnansaMSLEIREA 3(3-0-6)
NN
Mathematics for Life in the Information Age
006143 | suazanaaiiudinlszdnin  3(3-0-6) Tnanenn
Drugs and Chemicals in Daily Life
006144 | aTuAzATTIn 3(3-0-6)
Food and Life Style
006145 | wassmuazmnauladindsa 3(3-0-6)
Energy and Technology Around Us
006245 | AngnFansuiAnUszaniu 3(3-0-6)
Science in Daily Life
NANAYIYTHINIS
005170 | weAnssnuyed 3(3-0-6) Uasnednn

Human Behavior
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151nl59 W. A1 2555 angaaLisinlss w. . 2560 a5z
Usulgs
RNIAIYUNBNIZH1H 93 wiaefin | RNIAITNANIZHTN 90 wuanfia
NANIIMNU 26 wdaefin NENITWMNY 32 wdaefin
241111 AMAFIEAS 1 3(2-2-5) | 241111 | adiarans 1 3(2-2-5)
Mathematics | Mathematics |
gUiaBandiarans adauazANsaLiio ApuazAEsBLiesTasHarTil oyiusuas
2a9WIfidu auiusaesfedduuaznis USinsresieiduisntinuasleiduriasde
Uszend USiuseasieidunaznisdszynd n9dsrendirnseiusuavIRuE U5
WHYBNTFURZTTUUENNFBILEN Limits and continuity of functions, derivatives | A1a8uN
Mathematic induction, limits and continuity of and integral of algebraic and transcendental 3187391
functions, derivative of functions and applications, functions, applications of derivatives and
integral and applications, matices and system integral
of linear equations
241112 | mdla@nans 2 3(2-2-5) | 241112 | adarans 2 3(2-2-5)
Mathematics Il Mathematics Il
waflAn1sBuAindaduindalinsouuy &y wATlANNTauAnsa auiindalinssuuy seuu
UATEHNTHIBNTIUINGTI BYNTHANRS Waridu ARAIBIET FIAUUATERNTNIDITININGSY
nagFuLs apiusrasieidunanfiauls BUNTHIAR U
Techniques of integration, improper integrals, Techniques of integration, improper integrals, ABEUS
sequences and series of real numbers, power polar coordinate system, sequences and series of 3189%1
series, functions of several varidbles, limits and real numbers, power series
continuity of several varidble functions, derivative
of several variable functions
241221 | UARARK 43-2-7) | 241221 | uARAAA 4(3-2-7)
Calculus Calculus
srunRfmBein UagAynan ayiudazy U39RyAda n151deunameesiia alauas
irnne aRiuseasisidunanediaulsuas A nsiaifiaseneilafiumanesuls aniug
nnaazgnd Usiusanedn stuufidauay aafaidunangdaulsuaznisuszend
mfimﬂ%ﬁuﬁ?mmwﬁm UFAUE AN LAY RN TEYAANI9 USiunangduuarnig
USUSAINRY noudunUiiug Uszyndl UAinsnaneiuluiiansinszuen U5
Polar coordinate system, Euclidean space, IREVITNNAN ANEBUNe
directional derivative, derivative of multivariate Euclidean space, sketch graphic surface, limits 3183%1
functions and applications, multiple integrals, and continuity of several variable functions,
coordinate system and integration, line integrals, derivative of several variable function and
surface integrals, integral theorem applications, directional derivative, multiple
integrals and applications, multiple integrals in
cylindrical and spherical coordinates
242104 | i1 4(3-3-8) | 242104 | Al 1 4(3-3-8)
Chemistry | Chemistry |

NANA1TANFIUNINAT UTuuaIdniug
Trseasenzmnan A1514519 ANTREB9I579

Wisnaf! ufta 989l 2a9wian 2aude adtgm

UNIAf Usnnosanaduiug laseasne
LADN A1919879 ANTRPD9I519 WuszIAd

wita 289uds 28989 2B9udaduguuas
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'd dl
LATADARDEA N1 AENLU AN LAY
waslinlaufindifiasdiu a1sazaauay

aNTR289619AZAY NOBINTAILE LAK

ADNADYR ﬂ']‘iLﬂﬁﬂuLLﬂﬂdﬂﬂ’]uzLLﬂzLVIﬂ‘ﬂN
a LA tﬂy v =3
Tmmuﬂﬂmmmu NITRERYUREANUFUD

a Aa a o a
FIIRTRY NUINIALUN LAHDUNTE LAH

Burid ndRvwanden Awandon ASLAN
Introduction of chemistry, stoichiometry, atomic Introduction of chemistry, stoichiometry, atomic
structure, periodic table, properties of elements, structure, periodic table, properties of elements,
chemical bonding, gas, solid, liquid, amorphous chemical bonding, gas, solid, liquid, amorphous
and colloid, changing of state and introduction to and colloid, changing of state and introduction to
thermodynamic, solution and solution properties, thermodynamic, solution and solution properties,
acid-base theory, organic chemistry, environmental acid-base theory, organic chemistry, environmental
chemistry chemistry
242105 | 1Afl 2 4(3-3-8) | 242105 | wafl 2 4(3-3-8)
Chemistry I Chemistry Il
FAUFARSIAN ANAAIAT NTALLE ANAANTA FaUFAASIAT ANAALAT NTALLE ANAANTA
wahsh sunaeesndofiazaelition auna wahal aunaeesndofiazaelition auna
1098 aeuBgen WAl s1auEandmusiin vasBaeuBedon e snendimuniin
s BN IaifanALS ansBalianand s1aBEl Wniiiaedes anstaluanaad
AAFINNTTH AAFINNTIN GNEEY
Chemical kinetic, chemical equilibrium, acid- Chemical kinetic, chemical equilibrium, acid-
base equilibrium in water, salt equilibrium, base equilibrium in water, salt equilibrium,
complex equilibrium, electrochemistry, complex equilibrium, electrochemistry,
representative  element,  transition  element, representative element, transition element,
nuclear chemistry, bimolecular substances, nuclear chemistry, bimolecular substances,
industrial chemistry industrial chemistry
242251 | Awvidngmiael 3(3-0-6)
Terminology in Chemistry
mﬁf?il‘@m‘ffuu%uwﬁqu:wwmdmamel
fndpuazdsnifiuddmysingg naaid Adw
Afiansifisadiasniaail nasinausdioya
VaNGEY ]
Specific contexts communication in chemistry, 318391
various topics and highlights in chemistry, sl
vocabulary in chemistry, data presentation in
chemistry
243101 | 393vien 1 4(3-3-8) | 243101 | @Aven 1 4(3-3-8)
Biology 1 Biology 1
seifeudinieingadnand AnantR g seifaudinieingnmiand AnantR 119
FATEUY WATETITIANYBITAN IUAAUALLN ATV UarEI9ANYDsdin waduay L
WNUBRTN AUFATEAS FTWUINIT AN WNUBRZN AUFAIEAS FTMUINIT AN
wannaeresAeiTan Taseadnsuazuiing wannaeresAeiTan Tnseadneuazniing AR

2a9uAzdnd Harneuasngfnssy

Scientific methodology, characteristics,
organization and chemistry of life, cell and

metabolism, genetics, evolution, biodiversity,

2p9UAzdnd Tarineuasngfingas

Scientific methodology, characteristics,
organization and chemistry of life, cell and

metabolism, genetics, evolution, biodiversity,
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structure and functions of plants and animals,

ecology and behavior

structures and functions of plants and animals,

ecology and behavior

244103

fandidaadu 4(3-3-8)
Introductory Physics
newrRBuLULWABus Tl 1 BRnay 2
Ba[g LLiQLLa:ﬂgﬂqﬁLmﬁﬂuﬁ ITUURENAIY
TN uaTN1TYH m‘um‘%@uﬁuuuwgu
aNAABIATAURTANTRYDIAETT NAAIERS
1a9a wedlulaurfing Aduuaznns
Auazifion RBog Wanaansd Miuay
wsiman asaalidassn Aandynln
Transitional motion in 1 and 2 dimension, force
and law of motion, work and energy,
momentum and collision, rotation motion, static
equibrium and properties of matter, fluid
waves and

mechanics,  thermodynamics,

vibrations, sound, optics, electricity and

magnetism, basic electric circuits, modern

physics

244103

Aandidnadn 4(3-3-8)
Introductory Physics
AdnAERsTETWARNS namansidofiu
agnnaAdDud wasTingas s uuazndssu
TNLN‘NGTNLLNZﬂ’Ti“D’uﬂ’]‘ELﬂﬁiﬂuﬁLL‘LJLI“ME;J‘H
ATRTDIETIT NAAIASIBIMNA AAKLAY
A58 weaslulaurdnd wduasn (Wiin
2993t Aandealns

Mathematics  for physics, introduction  of
mechanics, law of motion, gravitational force,
work and energy, momentum and collisions,
rotation motion, properties of matter, fluids
mechanics, wave and vibration, thermodynamics,
modern

electromagnetics, electric  circuits,

physics

J5u
AeTunY

789%7

146111

Mg TREMIE e INauB U IR 3(3-0-6)
Practical Reading and Writing

Anwnannisidesdiueein1ssin wazns
Bew sanneinguuandoulagEnAnun
wannnsuasdoynitunisgiuuaziden g
52U A1 28 eydszlen eutlszlaausunn
fine sansisRngnuiiefiaanilas Tunfili
anyaol waznaTHARDINIETIAREN LAY
msutelszlon eufTatlgmidanananam
nademmnananniafeatuniademdassi
Study basic principles of reading and writing as
well as practice reading and writing focusing on
principles and problems in reading at lexical
level, types of phrases, clauses and sentences.
Practice reading focusing on problems on
incomplete  sentences and the use of

punctuation marks then use the knowledge in

practicing writing to correct the mistakes found

TUpg18A%7

146200

nMEssnguiiedngUssasAanie 3(3-0-6)
English for Specific Purposes

ﬁﬂmmmﬁ\mqﬂuu’%wﬁLQWﬁsz:me
Wrinwznnaile wa 81w wazidawn Tngidis
o v & a aa
Wndauazdszidunianauaznisiliauis

ANLAgIT IR UAIERSNIRRANIRIANEA

TU@g183%7
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ag i AonsanadasiuAditaniznig
HANAY

Studying English in more specific contexts
through listening, speaking, reading, and
writing skills with additions of various speaking
and writing topics related to students’ study

areas with more technical term

247221 | ®ERAATIEA 3(2-2-5) | 247221 | @fiddmanzd 3(2-2-5)
Statistical Analysis Statistical Analysis
unaAn 2auawazdstlonivesadid nagi waAn 2euaLazUalorizesadf n1ein
w85 U AnUsza1Tu sudeuisniamng w87 U A nU 29130 sudeuisnisnne
&85 wandesdnraenisansnefafiangng &85 wandesduraenisansaafiaedansng
afifnssnmn Avnandu daudsguuay afifnssiu aarEinaniin daudsguuas
AnEdnaniivzssdaulagu n1suanuasees AnEdnaivessdaulegu nsuanuasees
Aoaafif N19UTzNIMATLALNITIANAL Foaflif N19UTeNIMATLAYNITNANAL
aNyNFFIN N15AATzA NuYTUIIN aNNFgIN A15AATTiAN I Nul T IIU U5y
Weadiu n1sdmsnsdnisonnasuas Woedu nisdiasnsdnisannssuay | Aiesung
ANANAUS AN NasaufaslAfnasand ANANAUB BN NIaseufaslAfNasaD 7877
adAHBan19Rmes warni19lElusuny LLmﬂﬁiT%Tﬂime@?%%@gﬁfumiﬁl,mq:ﬁ
(i\%’ll,%@jﬂsfuﬂ’ﬁﬁmﬁ”lzﬁ havulans warulans
Concept, extent and utility of statistics, the Concept, extent and utility of statistics, the
application of statistics in daily life, statistical application of statistics in daily life, statistical
methodology, principle of sample survey, methodology, principle of sample survey,
descriptive  statistics,  probability,  random descriptive  statistics, probability,  random
variable and probability distribution, sampling variable and probability distribution, sampling
distribution, estimation and hypothesis test, distribution, estimation and hypothesis test,
elementary  analysis of variance, linear elementary  analysis of variance, linear
regression and correlation analysis, chi-square regression and correlation analysis, chi-square
test, nonparametric statistics, the use of test, the use of statistical package program to
statistical package program to analyze and analyze and interpret the data
interpret the data
NFNATNANIZFU 58 wiqafin NFNATNANIZHIY 61 Wiaafin
242102 | awiaenasielwissUfifnisei 22-0-4)
Chemical Laboratory Safety
wuzindesaanUasaianioad a19iad
TalW answafilasioniafinuffisennd uas
arsaiiduiy n1sdmfiuuaznisnidn
asiafiadiagndias tanasdayaniy ta
Uneaduaasaainil ulfifanssgaie | s1e9m
n13e9fi gunsoldfaiudiuyAna uay o

FadgiRweilasanansial

Introduction to  chemical safety, volatile

chemicals, reactive chemicals and toxic

chemicals, chemical storage and disposal,
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materials  safety data  sheets, standard

guidelines for safety, personal protective

devices, examples of chemical accidents

242221 | wfAATIEA 43-3-8) | 242221 | ARAATIEA 1 3(2-3-6)
Analytical Chemistry Analytical Chemistry |
ndnMagIINLARTATIE AfiAna nenMaLgINLAIAATIE nAfianns
FUAIDENIUATNTIATYNAIDENIABUYINNTS FUAIDENIUATANTIRTENAIBENIABNTININTG
Ananzd adanlEluaddiansd 38013 Ananzd adanlEluaddinansd 38nns
AiasnzilaernminuaznnsanAznew N1 Apsnzilaesiminuaznisanaznan N1
Apeilngliuins n1smmsnnsads g Aneilaginins n1smmsnnsndne ns
MnsauuuanAznau N3 MnsaLuuLAa msauuuanazned N5 Mnsauuufa
#19U5enauIBeEen warn1s MnsauLL3 #19UsenauBedan uaznisMnsauuus
AaNg N1IANAAEAINATANE NaEHuAY mand
ﬂ’ﬁﬂﬁ:gﬂﬁﬂﬂdﬁ%mﬂdiﬂiNﬁTWﬂiﬂﬂ Tas Introduction of analytical chemistry, sampling
N nnainszan Tmmivm‘mﬂ@lﬂuw Trs techniques and sample preparation, statistical
NﬁTViﬂ‘mﬂ‘ﬁﬁmLL@ﬂLﬂﬁlﬂuTﬂﬂﬂu ABaNIlAS concepts for analytical chemistry, gravimetric
N nnail analysis and precipitation methods, volumetric | USL9RN
Introduction of analytical chemistry, sampling analysis, acid- base titration, precipitation | 4IHINANEIE
techniques and sample preparation, statistical titration, complexometric titration and redox | fim ’%’a LAY
concepts for analytical chemistry, gravimetric titration ANEBUNe
nalysis and precipitation methods, volumetric | 242222 | afAAT1EA 2 3(2-3-6) 1839
analysis, acid-base titration, precipitation Analytical Chemistry |l
titration, complexometric titration and redox A1TuENaI9lngABnIsadAdaiainazais
titration, solvent extraction, theory and wardslasunlnnafegrsinggu Tasunlnn
applications of chromatography methods, paper FINULUNTEATHUATUULWARLN Tagulnn
chromatography, thin-layer chromatography, ion— sfuvuaedusiuazlasualnnsfsia
exchange chromatography, column wanwassileany aiiAsziide i THun
chromatography Alwmdlowes Bidnlasns e gass
o3 peudn g3 uazliaunaned
Sample separation by solvent extraction and
elemental chromatography including paper
chromatography and thin layer chromatography,
column chromatography and ion exchange
chromatography  electroanalytical - chemistry
such as potentiometry, electrogravimetry,
coulometry, conductometry and voltametry
242241 | \ARBWYAS 1 4(3-3-8) | 242241 | \@iBwuyad 1 4(3-3-8)

Organic Chemistry |

Aawsidasdudsaduniiauad Touala
#u Wuszuazlaseade luansussnaudunad
A1F9uHngHaidu nnsgudauaz AN
28981909 aUBUNSd N19IATENULAY
Ui3e1289619U9ENBLUBAIAYN UBRAN UBA

Trsl azlsundnlalasansuan aasnaluaila

Organic Chemistry |

Ansidasdaieatiumilertin TauaTaisdu
WuszaiTuansUszneuduwiad nnssnde Ta
Touasuaranasiownsl antfnisnignin
warUi3e1289619UTENAUUDALAY WD AN
woalny azlanqfin aesnalugnlaiau

LWBRNDHDR AUDA DNBS T98MINAa (NS
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\a%4 uaanoEed Auoa Bwes sanviodnunle finUfA3euazn1sdaasziluianazes Usu
Towasuazamadloinflonsasusenay aglsznauduviadesiiedng ALY
Buviad Fundamental concepts of functional groups, 7839
Fundamental of organic chemistry, hybridization, hybridization, chemical bonding of organic
bonding and structure of organic compounds, compounds, nomenclature, isomerism and
classification, nomenclature and properties of stereochemistry,  physical  properties and
organic compounds, preparations and reaction reactions of alkanes, alkenes, alkynes, aromatic
of alkanes, alkenes, alkynes, aromatic compounds, organohalogens, dlcohols, phenols,
hydrocarbons,  organohalogens,  alcohols, ethers including reaction mechanisms — and
phenols, ethers including study of isomerism synthesize simple organic molecules
and stereochemistry of organic compounds

242242 | \ARBUNaS 2 4(3-3-8) | 242242 | \AfBuVEE 2 4(3-3-8)
Organic Chemistry |l Organic Chemistry |l
UfAsenvevasUsznavuaan (g6 Alaw UfAsereansUsznavuaan (g6 Alaw
UFABn1suniifidwmsueaiiaSuan UfABEn1sunniifidwmisuaaniafuns
7a9a17U9zneuAdueila Ujisunues 2a9a17UsrnauAdueila Ujisunves
asUsyneulefin immalsloadn naanns 819U3ENBUNIAANTUBNTAN WATEUANTS LB
Uandan uavaning aslulanse nanes fin iwelslonan uaznisuszandld U5y
Tu Tisfiu waznisdviAsnsiansaunad Reactions of aldehydes, ketones, substitution | AYEFUNE
e reaction at o- carbon of carbonyl compounds, 3189%1
Reactions of aldehydes, ketones, substitution reaction of carboxylic acids and their
reaction at a- carbon of carbonyl compounds, derivatives, amines, heterocyclic compounds
reaction of amines, heterocyclic compounds, and their applications
carboxylic acids and their derivatives,
carbohydrates, amino acids, proteins and basic
synthesis of organic compounds

242311 | RIBIRRNS 1 43-3-8) | 242311 | ATIBIRRNS 1 4(3-3-8)
Physical Chemistry | Physical Chemistry |
ufauaznquiaaunamaniiafizasufia wiauasnquaaunamaniiafaasuia
UINGN1TINITEIEWN NITUNTHIY AN UsINgN1TinITaiIN. goamnamansiasl
nila n19diAINSeENLATN)N1INTEANL VDY ANAATNNIA LAYNITYITUIE AN RED
unndiasuazlusguan goumnaransiad F9AZANY ARUWARNERSIAT LAfWin
NNRA LL@:ﬂ’]iLﬁJfﬁlﬂuLLﬂ [AIVIWNIYNTNY DY Gases and chemical kinetic theory of gases,
mﬁu%qw%ummiwﬂuﬂﬂ'wdw ﬂu@ﬂ’?g] transport phenomena, chemical thermodynamics, 15U
1A FRUNAAIEASIAT N19IseUATeN phase equilibrium and properties, chemical | AN@EUNe
nalnniafindjisen nannisuaznis kinetics, electrochemistry Ekiek

Uszgndlfinfluesansazaredifninslad
v (Wi

Gases and the chemical kinetic theory of gases,

transfer  phenomenon, diffusion, viscosity,
thermal conductivity and the Maxwell-
Boltzmann distribution, chemical
thermodynamics, properties and  physical

transformation of pure substances and simple
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mixtures, phase equilibrium, chemical kinetics,
catalysis, reaction mechanisms, principle and
applications  of

chemistry of electrolytic

solutions, electrochemistry

242312 | \ARIBIRANS 2 43-3-8) | 242312 | WwATAANK 2 4(3-3-8)
Physical Chemistry I Physical Chemistry |
wflAnaudi AL IAfiBauss nagn iilmaensn axmen Tuanauazawning
Funnnanmuanedl nsgedulalamen alntiszuluiana ifinae n1sgadumng
sruupaaaed (Maad andAinieniann nmannuaziad n1sgadulelamen ad
rpauna-lashuana Taseadng, wasam, AoanaEALazLNAlATIHIANA 1041
URSNRAUBINITATANE Quantum  chemistry, atom, molecule and ALY
Quantum  chemistry,  surface  chemistry, molecular  spectroscopy, surface chemistry, 31873%7
photochemistry,  physical and  chemical physical and chemical adsorption, adsorption
adsorption,  adsorption isotherm,  colloids isotherm, colloid chemistry and macromolecules
system, micelles, physical properties of
macromolecules,  structure, energy  and
solvation effect

242321 | wAneflafienishinriziniandl 43-3-8) | 242321 | wdssfladflenmsiiasisinanil 3(2-3-5)
Instrumentation for Chemical Analysis Instrumentation for Chemical Analysis
ninns indesile uaznielstyndvesdan ndnns indesdanaznisuszyndidves
$qlalaan-dddamualasnlniund fdanslalaian-ddamninsnlaned
Aunsnsnmlalasinlamed wazezsaniin Aunsusaalnlngnlnund wareznoud Usuan
waurasniuailalnsinlonend Waduian auaunasniumUnInsnlomed uwialas | Smaumiag
Funzurdde uialasunlnns i uazlag nlnnad wazlasunnnafaaainan fAinuas
wmnafesamananssanzgs umitguas ANTIONUTGY ANaBUNY
AnsehBe i aedin Principles, instrumentation and applications of 3187397
Principles, instrumentation and applications of ultraviolet-visible spectrophotometry, infrared
ultraviolet- visible spectrophotometry, infrared spectrophotometry, atomic absorption spectro—
spectrophotometry, atomic absorption spectro- photometry, gas chromatography and high
photometry, flow injection analysis, gas performance liquid chromatography
chromatography and high performance liquid
chromatography, introduction to electroanalytical
chemistry

242331 | iafiafiunad 1 3(3-0-6) | 242331 | iaflafluyiasd 1 3(3-0-6)
Inorganic Chemistry | Inorganic Chemistry |
Tassmsnravarnen nqufjees ivaide TAsea3192898200 8 nufass diaide
praan nquinisiidelszqinaraen praanuarliana Usingnisoiinde
Fydnvaresnen usziafiuasnguii Fydnuaresnen Musziafiuaznguii
afureiusziadl Tassaseresluanauas afureiusziadl Tassaseresluanauas U5
wqmﬁﬁﬂ%mﬁgmqwmfﬂ \ana 209uduay wqwﬁﬁ'ﬂ%mﬁgﬁiﬁwﬂﬁwmq@ ppoudelany | FArefune
Wuselurasuds UFAZensa-walugaria zesudvlasafinuarlaseadiondn uay | s1eAm

azangiiwiuasluleir uasngufeiune

wuseluansusznaulreasindi

a9Usrneulanasfuiuiara19deten

nguaduieriuse audfnieg  @fesnin
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Atomic  structure, atomic orbital theory,
shielding theory of charges in atom, term
symbols, chemical bonding and chemical
bonding theories, molecular structures and
theories that describe the molecular shape,
solid and its bonding, acid-base reactions in
aqueous and nonagueous solvents and chemical

bonding theory in coordination compounds

weslulanifing warandfuninanaes
angUsznaulnnasfii

Atomic structure, atomic orbital theory and
molecular orbital theory, shielding effect, term
symbols, chemical bonding and chemical
bonding theories, molecular structures and theories,
solids, ionic solids and

metallic crystal

structures,  coordination  compounds and

complexes including chemical bonding theories,
properties,

stability,  thermodynamics  and

magnetic properties of coordination compounds

242332 | iafiafiunad 2 4(3-3-8) | 242332 | pfafiuviad 2 4(3-3-8)
Inorganic Chemistry |l Inorganic Chemistry |l
NOENANUATANNIATYBIHIANA A9 NOENANUATANNIATYBIHIANA #1979
aodnuoir aulalasala idaseunng aosdnuoir aidalasalad dosn e
a1Usznavueiluniy audfn 19 299 ansUsznauefunie nalnniaifiaUfisen
ansUsznaulaens A iediusnin waesly raunfefiundy UfAsenan-tualusinia
Taunfing andfunndn nalnnis axaefiiuaslilod wazanugdesdiu U5u
WadfAsenreaniedunis uazaang iHentusssznauTansdundd AnaBune
asmuAeniumsdszneulansuniad Group theory and molecular symmetry, 1839
Group theory and molecular symmetry, table character tables, introduction of spectroscopy in
characteristic,  introduction  of  inorganic inorganic  compounds,  inorganic  reaction
compounds spectroscopy, reaction mechanism mechanisms, acid-base reactions in aqueous
of inorganic chemistry and the basic knowledge and nonaqueous solvents and introduction of
of the organometallic compounds the organometallic compounds

242341 | awnlnsalniinianfiduad 4(4-0-8) | 242341 | awnlnsalnd 3(3-0-6)
Spectroscopy in Organic Chemistry Spectroscopy
nannisevalninsalnd noufjuaznis wannns el waznsUsrandawnnaalnd
Uszgndmamlasesnessansusznaudum’d Tuntavilassasreniainiilanalé
Toelt damanlalane-Adda awnlnaalnd Fansnlalowan Adda-aiuninsalnd
Aunsan munlnsalnd Amdesunn Aunsnan sunlnsalnd Aaefeduan | UsLde an
wAnislounuud aunlnsalnd wazuna wiinislawmd awnlnaalnd wazuas aln U9
awnnaalnd Tnawned ndefia
The principle of spectroscopy, theory and The principle, theory and applications of WAy
application in determination for structures of spectroscopy used in  chemical structure AnaBune
organic compounds using ultraviolet- visible determination  using  ultraviolet-  visible 3183%7
spectroscopy, infrared spectroscopy, nuclear spectroscopy, infrared spectroscopy, nuclear
magnetic resonance spectroscopy, and mass magnetic resonance spectroscopy and mass
spectroscopy spectrometry

242454 | fNNWN 1(0-3-2) | 242451 | duxWn 1(0-3-2)
Seminar Seminar
ANTRNLAUBNAIULATIINTDI189IUNN99 n19RUAN N3susndeya n1sliAsn | USuwia
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A9 38UIILITH N1THIEUD N158AUIY
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Practice in scientific presentation and discussion Searching, collecting data, analyzing, report LAY
on chemistry research writing, presenting, discussing and answering AaBUNe
question in chemistry 318397
242452 izumm:mﬁmmi@mmw 1(1-0-2)
LN EhEE
Quality System and Management in
Laboratory
AANE AN IUAIUsTUILAEN19T AN S
Ao iuiasUfifinns szuuamnInang ta
TAud HIATFIUIZUUNITUTAINIUA LA TN 318371
9000, 14000, 22000 W&z mmﬂﬁuﬂ’m@%\i sl
dinnisUsuifinanna it san1eisin1saed
AiasUf)iRnng 17025
Introduction in quality system and management
in laboratory standard quality system such as
ISO 9000 ISO 14000 ISO 22000 and ISO/IEC
17025
242453 | Tasesunnaiait 2(0-6-3)
Project in Chemistry
Trsssmtwindeiaulantond n1sUszend
ArwERugIn sudeuagnisinlasssmnng da
Beusneaulngenu 318371
Project in interested topic of chemistry, apply sl
the basic knowledge, project methodology,
writing a project report
242452 | nafnuNBETy 6 winufim | 242454 | mafinenda 6 niasfin
Independent Study Independent Study
¥nrsmaassluiadaniauafiidasuaule N19A1ATT N1T9uTINdaya n19aATIE
A e inyuaans i andlne A9 88us1897% N1THNLENe LaLniT | USueiE
ABnnsIvianeans pfAds1e Twiadentsdianiad way
Performance in the lab focusing in the special Studying, collecting data, analyzing, report | AaBLNY
topic in chemistry fields in order to improve the writing, presenting and discussing in 318391
knowledge in the field by using the scientific chemistry
method
242451 | n19RNITM 6 vinefin | 242455 | n1afnenu 6 vnfin
Professional Training Professional Training
nsfinsmeinuaiiusasaaesignie ASANUGITR Ben iisyniszaunisoiuay
LBNTU NNTLAFLNATT N19ALATIEA N5 TE inzlusuiifgadastuntanit Tuaniw
wdnsfle MadenaNBINn NM9aNeII 119 U52NBUNT BIANINIASTVEBIBNYY Usuavia
V‘hmui’mﬁu%ﬁlu Training,  learning,  gaining  experience, way
Professional training in chemistry of students in improving working skills in chemistry in private | AMa%Ue
the governmental or private organization, or government sectors 318371

chemical preparation, analysis, instrumental
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operation,  writing  report,  presentation,
collaboration with co-worker

242453 | svfiafnen 6 winwfin | 242456 | avfiafnun 6 widasfin
Co-operative Education Co-operative Education
193 8UR 99N UFURIMULLLIRNLAT msUGTRIm Fend Ramuiszaunisolias
aeluniigeiuainsgniastensunie vinueluemiifeadesduing Tugmuewinem | Ususiauas
AnslszmnalagriuaufinsausInesding AnaluanulsznaunisesAnsniadgnds | Arefung
NAAFANEN LVONH 31873%7
Work- based learning, full time work in the Working, learning, gaining experience,
governmental or private organization or the improving working skills in chemistry as an
foreign country under the permission from co- apprentice in private or government sectors
operative education organization

365215 | @il 43-3-8) | 365215 | Bawafivialyl 4(3-3-8)
General Biochemistry General Biochemistry
Hernuaznanniseesiiaail AoantRngg Hgnuaznannisrestiaadl Aouantfnig
i il TA996319 WAzINANUDATHYBIANS il oflm Tas9a3ne uazAUeATNIDIANT
Faluanaduliun aslulanen s Tt Faluanaduliun aslulanen s Tt
LaznNIAlNAREA IaNAIERS2DILE W (T8 WATNIAIAREA 9aNAIERS2DILE W [T
785101 81981119 N1TUAPNBENIBITULAL 785l 81981115 N1TWARNBENYIBITUUAY
N19ATUAN NANNITUASINARANIIB Y A13ATLANNITUAANEBNYBITY NANNITURY AILAN
Badven FINAWUAIEAT NANNTTUARE waAn19andadingn andeaurand
Ufiifn1sresniaeseninines nn1sdnnie nann1suarlfifinisresniasdeniinings
AANAULEY MavnaaUasEaluanauaynis N137ANTIAANANLEY N1TNAFNBUR1ITEA
Taaauanansooaian sl Tuanauaznsinaaurmaniunaien el
Definition and  principle of biochemistry, Definition and principle of biochemistry,
chemical properties, types, structures and chemical properties, types, structures and
metabolism  of  biomolecules  including metabolism  of  biomolecules  including
carbohydrate, protein, lipid and nucleic acid, carbohydrate, protein, lipid and nucleic acid,
enzyme kinetic, hormone, nutrition, gene enzyme kinetic, hormone, nutrition, gene
expression and regulation, principle and expression and regulation, principle and
techniques of molecular biology, bioenergetics, techniques of molecular biology, bioenergetics,
principle and laboratory of buffer preparation, principle and laboratory of buffer preparation,
optical density determination, biomolecules optical density determination, biomolecules
characterization and determination of enzyme characterization and determination of enzyme
kinetics kinetics

Faawizdituiaan 12 widaafin | Aruanizfinuiian 9 wiagfia

242411 | msAdpuuaminaafiBeRand 3(3-0-6) | 242411 | n19RdeunvaimundBeland  3(2-2-5)
New Frontier of Researches in Physical New Frontier of Researches in Physical
Chemistry Chemistry
wannsuaznisefUsneiade 7HsuAIx wann1TuarnIsaAUseiaded [F5uaany T
aulannaafiBaRand iy uilunalulad anlananfliBafandluiadefionaunnsng | Aiedune
Fagunlu wlufing wnludn daseUfasen Auluusiaziiniafinun i dagunlu Sandu | seinuss
289 (naan19zdngs gliesnaudnines g9 1afiBeAuans n1ssenuuuluiana 14U
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AEURNAINDAINES NANWIAD AMBRASHFA
vdanlanedines waluladanin a5
AanfamesnnUszyndld n1saenuuLdan
fiise warenrfinind lneenfunanianes
nannsRugIuemaiiasiieg iltEluns
AdannandiBeRand 1w exnendnnesaly
Tnsalnd aunuitoiunascbilasalat aunu
feBinnsenlilasalat uuadsdiinnson
Tulasalall n1ansuideressofifndisduas
fangen nsavieneessamdndiad uay 1o
Anasniaadesunnmuinilouud

Principle and discussions of interesting topics in
physical chemistry such as nanotechnology,
nanomaterials, nanotubes, nanosheets, catalysts,
supercritical fluids, superconductors, conducting
polymers, liquid crystals, quasicrystal, block
copolymers, biotechnology, material design,
catalysts and novel medication, various basic
techniques in physical chemistry researches
such as atomic force microscopy ( AFM) ,
scanning tunneling microscopy (STM), scanning
electron microscopy (SEM), tunneling electron
microscopy ( TEM) , X- ray and neutron
scattering, x-ray diffraction (XRD) and solid-

state nuclear magnetic resonance (NMR)

AR e9T B uazNATA THNNTNAN B BN
2BUATENILATIBIARN A

Principle and discussions of interesting topics in
physical chemistry with different topics each
year such as nanomaterials, advanced
materials, computational chemistry, molecular
modeling, instruments and characterization

techniques in physical chemistry researches

Flng
U55818
UiRuas
NSANEI

PRGN

242412

wilAatunefwes 3(3-0-6)
Polymer Chemistry
nannafiugaaiinedimes Taseasng
nafiuasiussiafluasnefines wain
Tuanazemedmed Ujisennswsauned
WBTLULANN] NTTUINNITRILATIZiNGR
WBd NITIUAIUADNINZTBINDRINDS
idpsananaden anRiBanazenedines
nadeNgnNLAzIaTIIN NI BIND RINE S
Introduction of polymer chemistry, chemical
structure and chemical bonding of polymers,
molecular weight of polymers preparation
methods  of

polymers,  polymerization

processes, thermal transition, mechanical

properties of polymers, degradation and

stability

242412

wineAmes e nburbladvedmes 302-2-5)
Polymer Chemistry and Polymer Nanotechnology
nénnafiugnaainedwed Tassang
MaARuaziussATisasnadinas Wamin
Tuanavemedmes Ujisennisndeuned
WBSWUUANNT NTLUIUNITFILATILYINDR
W8S NaAEuAD T IaINeAINeS Hiesenn
arngan aNURIBINRIBINDALNDS N1g
AN ANINUAT LT EININTBINDALNDS
ADAADES WEALNDSADAADES HUILU
walulainedines nannisuaznisefivae
FatieRlFsumuanlantuainedussuas
wnlumaluladnedinesluiadesiana
waneeiuluusiazdnisfnen

Introduction of polymer chemistry, chemical
structure and chemical bonding of polymers,
molecular weight of polymers preparation
methods  of

polymers,  polymerization

processes, thermal transition, mechanical

U5ude
ANEBUNe
FEAUNRE
199U
g
U99818
UiRuay
ANSANEI

eRIGaN
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properties of polymers, degradation and
stability, colloids, colloidal polymers, polymer
nanotechnology, principle and discussions of
interesting topics in polymer chemistry and
polymer nanotechnology with different topics

each year

242413

iAo dBed 3(2-2-5)
Introductory Computational Chemistry
ARnsAmunasinll savoueudiala wl-
BubBS narmanseeesin narass Bvbuana
ABNTHNFTUNAFNFASAIDUFNLAZNAATNAS
L%GT&ILZ\IQZ\I uagngueiduaunuILLL
General  computational methods  including
abinitio, semiempirical, quantum mechanics

(QM), molecular mechanics (MM), QM/ MM,
density functional theory (DFT)

fIERtIpki

242414

FadaRimensatiBsARng 3(2-2-5)
Selected Topic in Physical Chemistry
wanNNsLaEIMIBAUTfieafuAafinawin
waznguiisniand Baiandhuiniaiions
usnsiuluusiazdnisfinea

Principles and discussions about recent advances

and new theories in physical chemistry with

different topic in each year

@g183%1

242415

OMNAFNERSLAN 3(3-0-6)
Chemical Thermodynamics

W AEEen Wit eulngd wasem-
el Wi ngine 1eegomWarNanS
nnsdszgndlégunnadianiiafily
ATzUaUA1TIATiLaTnIEaIn sty
TnunAndads

Work, heat, enthalpy, entropy, internal energy,
free energy, laws of thermodynamics,
applications of chemical thermodynamics in

chemical and physical processes, statistical

thermodynamics

U@g183%7

242427

ndafimenigiaiidinged 3(2-2-5)
Special Topics in Analytical Chemistry
nsuTstasEeRUTER T U deTiinaule
Tuilaqin Anennisatetmintonifnsned
Mamangud uaznistszendtd Tneidiunns
Tomuiegam

Description and discussion in topic of current

interest, modern technology in analytical

@187z
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chemistry including theories and applications

especially for community applications

242426 | wwRANITUIAADN 3(3-0-6) | 242422 | wafan1zuIndeN 3(2-2-5)
Environmental Chemistry Environmental Chemistry
FLUURIA ANIENANY WANTENUIDIFNIIY FLUURIA A1ENANY NANTENUVDIFNE Udu9ia
WINRBNADRIANUAZLHNTW FUNE N9 (2 WIARBNFBRIANUATYHTW ANe NMaufily | Aefune
wazn1stesmuieatunaisTuieuanden waznstasmudgatunaieiuduanden | s1edruas
Andasndeludecdfdanisuasin Aanlasndeludecdfianisuazlu 14U
FAnU3r919U 938 FITHUATITIIUTTNGD FAniszd191 n1gaRindAsunandon Falug
A LL’mﬁ'ﬂNTu"ﬁqN“ﬁu Ecosystem, pollution, effect of the environment to U388
Ecosystem, pollution, effect of the environment to society and community, causes, correction and Ug‘jﬁ’mm
society and community, causes, correction and protection of environmental pollution, safety in N1FNE
protection of environmental pollution, safety in the the  ldboratory  and  everyday life, finadaiey
laboratory and everyday life, ethics and code environmental conservation
of conduct for community environment
242421 | videflagiumauniifiessd 3(2-2-5)
Current Topics in Analytical Chemistry
n1sussEELazaAlItaIfaafuiadad e
vinaulaTutlaqiiu Anannsatalviniaadt | 97ehmn
Ansnedl viamangui uaznisUazynd i Tyl
Description and discussion in topic of current
interest, modern technology in analytical
chemistry, theories, applications
242423 | naUsrandluBaniiingsnsd  3(3-0-6)
Applications of Analytical Chemistry
nsUsrgndlimaiinuazisnissaiadl
AR TUNAIN N R8I RIuIndDn
NITNEAT BINITHASYN @qmmwmwﬁluj Tps1edyn
miﬁixﬁqﬂﬁﬁugﬁﬂmfynﬁmﬁu
Application of analytical techniques and methods
in several works, environment, agricultural,
food and drugs and other industries, local
wisdom applications
240424 | nrasRemsptaiemTnTimaad 32-2-5)
Sample Preparation for Chemical Analysis
ATTHANATYVBINITHFUNAIDHWNFINTUNS
Ams1zdinnaail nnsifiudaadne nsmdas
ﬁq@ﬁﬂﬁugﬁwm wiag gaeuds Avzasuda
fin miﬂﬁxgﬂﬁ%lﬁﬂmim‘%mGTQ@%JNTu
AWINADN BMTURLFIBEWNTINN hlEEeHplil

Significance of sample preparation for chemical
analysis, sampling, sample preparation in liquid,

solid, semi- solid and air samples, applications
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of sample preparation for environmental, food

and biological samples

242425 | piAAszABelwin 3(2-2-5)
Electroanalytical chemistry
nqui ndssdauaznisiszendliensnd Tasnednn
Az liud 38 Twomdlawed g-
aenweE AeuFnInTmed uazlmunamed
Theory, instrument and application of electroanalytical
chemistry such as potentiometry, coulometry,
conductometry and voltammetry
242431 | Ansdmaeiangaiunad 3(3-0-6) | 242431 | AnsdAaeivNiadatiuvag 3(2-2-5)
Inorganic Analysis Inorganic Analysis
N159LAT1EABIUTNI LA ZIBIA N TN DY N153ATLATIUT NI UULALIBIAUN TN B
BIAVAN BIAUNIUBEU uarsIRUTBIMINGNS 819 afunid n1sdassidtamafianig Usuda
F9INYIRURLANTNUATIEN LATIBITIAUAN BeaunasXsdiing madandasqanssmi | Aiedune
muauazLani e e slsznaunn fLANAIBULLUEDINIIA (NATANADY | TeAmuas
BUNTHETINT 2 uaail 3 aNIIIBANATERULLABINI ATAmes U
Quantitative and qualitative analysis of main Tun3andiuman wmalAYEesnIuanedy Falaa
elements, transition elements and rare earth fursnananinsalnd uazmeflagd-38 | ussene
elements in natural products and synthetic Daanlnsalnd Ufjifuay
compounds, chemistry of lanthanide and Quantitative and qualitative analysis of inorganic N1FNE
actinide elements, chemistry of second and compounds, X- ray diffraction, scanning Aaadaiey
third row chemistry transition complexes electron microscopy, transmission electron
microscopy,  thermogravimetric ~ analysis,
Fourier transform infrared spectroscopy and
UV-Visible spectroscopy
242432 | \afBaafunEe 3(3-0-6)
Bioinorganic Chemistry
a9Usznauaiunis tuszuudanan andna
1898150 fun3s Aededdin nafinuay
unumaeslaaauaslans lussuuanan Tps1edyn
Inorganic  compounds in  biological system,
effect of inorganic compounds to the living,
incident and role of the metal ions in biological
system
242434 | WreAnaTINNLIARalunae 3(2-2-5)
Selected Topics in Inorganic Chemistry
nsuTsteuare AU A s Uz eTiuala
Baaqiiu Anennisssie i maaieflurde Tagnednn

anmned waznsdszgnaly
Description and discussion in topic of current
interest, modern

technology in inorganic

chemistry including theories and applications
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242433

o

wnddanafiuniy 3(3-0-6)
Inorganic Material Chemistry
msdATEnTanaiuEs ANgRUg YD
WAn antiRresnanlonuaslansnaiuddu
ANTANNBANNIDANE UNINANLAZLEIID
Fanofunds saUaznaufidgesuuly
muHanaaaNNE Blalan smiddulaqii
\Aennesduianeiuis

Synthesis  of inorganic materials,  basic
knowledge of crystal, properties of oxide
compounds of transition metals, electronic
properties, magnetic and light properties of
inorganic  materials,  non-  stoichiometry
compounds, zeolite, recent researches that

relate to inorganic materials

242432

Wdaneiuniy 3(2-2-5)
Inorganic Material Chemistry
TrseadnnAnuazantifraessUsznauiaiie
Hunid nnsdaasnendaneiuniy nne
Uszgndiemdanaiduwidd uazaiqe ag
thiliAenresiuianaiuris

Crystal structures and properties of inorganic
compounds, synthesis of inorganic materials,

applications of inorganic materials and recent

research in inorganic materials

Ususna
ANas LY
TN INDE
149U
T
U55818
UiRuas
NSANEI

Aediaieg

242435

wilifgniugsfin 3(2-2-5)
Chemistry for Ceramic

Tnse mNﬁyugmﬂmmmizﬂ@u@gﬁTu%ﬁ
LN ANTRANINIAR M19NTENTN WA
AMANHUELANILYDITAALTIINN
NFTUINNNINAALEINANNNYAFIMNTTH
Basic structure of aluminosilicate compounds,
chemical and  physical  properties and
characteristics of ceramic materials, production

of ceramic materials in the industry

@g183%1

242441

WndBunadUarend 3(2-2-5)

Applied Organic Chemistry

Asludenlaan Asuunleasn ayyadass

=) o = o/

LRSATTUN ﬂqi@ﬂLiﬂ\?@Qﬂﬂ\iTNL@QﬂﬂﬂTﬂ
ad 2

uarAtn1amsnasaulaneu nsUszynd v
o o Aa =1 o/

mm@ﬂmdmm@umiﬂuﬂwuu

Carbonium ions, carbanions, free radicals and

carbenes, molecular rearrangements, mechanisms

and methods of ion detection, application in

current research of organic chemistry

U@g183%1

242442
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Organic Synthesis
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Organic Synthesis
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Analyses, design and syntheses, reverse
analyses, reaction and syntheses by oxidation—
reduction, synthesis of cyclic compounds,
synthesis of olefins, reaction of enolate, organic
synthesis using metal and synthesis of natural

products
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Design, synthesis, methods for carbon- carbon
bond formation, synthesis of cyclic compounds,
functional group interconversion by nucleophilic
substitution,

protecting group in organic

synthesis, Retrosynthesis analysis
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Natural Product
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Classification of compounds from nature,

studying of biosynthesis pathways of

biomolecules, structures determination by

chemical, physical methods and natural

products utilization for the community
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Natural Products and Application
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Classification of compounds from nature,
pathways  of

studying of biosynthesis

biomolecules,  isolation  and  structures
determination by chemical, physical methods

and natural products utilization
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Organic Stereochemistry
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Stereoisomer, symmetry and configuration,
stereoisomer discrimination and  separation,
stereochemistry of acyclic and cyclic molecules,
stereoselective synthesis, chiroptical properties,

chirality in achiral molecules
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Heterocyclic Chemistry
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Classification and  nomenclature,  chemical
properties and synthetic methods of three,
four, five and six membered heterocyclic
compounds  containing one  heteroatom,
including  heterocyclic ~ possessing  two
heteroatom of the same kind and mixed type,
heterocyclic compounds in everyday life and
their applications for the community to inherit

the culture, tradition and local wisdom
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T 1 I 1
ATANTSANEIAYN AMANTISANEIAY
001103 | yinuznEnng 3(3-0-6) | - - -
Thai language Skills
001111 | nedsngEiitgn 3(3-0-6) | 001102 | AMmIE9NgEIAIENNTEN 3(2-2-5)
Fundamental English Ready English
003134 miﬂﬁﬁmm:gﬁﬂmmﬁﬁmﬁu* 3(3-0-6) | - - -
Civilization and Indigenous
003136 | welgnfinyY* 3(2-2-5) | - - -
Phayao Studies
005172 | n199ANIaNITaiugaa 3(2-2-5) | 004101 Aavzlun1Taningan 3(2-2-5)
Living Management Arts of Living
241111 | AdiaFnans 1 3(2-2-5) | 241111 ATAAERNS 1 3(2-2-5)
Mathematics | Mathematics |
- - 242102 | auasasalufiesfianis 2(2-0-4)
GH
244101 | AR 1 4(3-3-8) | 242104 | AR 1 4(3-3-8)
Chemistry | Chemistry |
243101 | B9 1 4(3-3-8)
Biology |
59N 19 wiuanfin 59 19 Hdanfin
* WiRAndenBeudes 1 578310
Man1sAnuilany aMAn1sAnETlany
001101 | A5t wnng 3(2-2-5)
Usage of Thai Language
001112 | AMEIEINGERAUI 3(3-0-6) | 001103 | awndsnguglanning 3(2-2-5)
Developmental English Explorative English
005173 | inuydin 2(1-2-3) - - -
Life and Health
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Personal Hygiene Course Health and Environment
241112 | adiaFnans 2 3(2-2-5) 241112 | Addarans 2 3(2-2-5)
Mathematics |l Mathematics |l
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Introductory Physics Introductory Physics
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Chemistry 1l Chemistry I
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Statistical Analysis
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Statistical Analysis
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Management in Laboratory
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isoliquiritigenin as a cystic fibrosis transmembrane conductance regulator ( CFTR)
inhibitor:  potential therapy for cholera and polycystic kidney disease. Journal of

Pharmacological Sciences, Volume 118, 82-91.
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