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Calculus |
Foulusiedan ; ldfl
Course Condition : None
flafidu afn AnudeLiles eyus msmeyiudvesiladduiivade
HerFuaniigs deduaani3iiu deidunslnadii Heiturslnadanndy ua
andulawmesluan nguiunadudin n1sUssyndveseyius Usiusvaailaidu
o UNMENLATaARATE mAlANTMUTIUS USiusdniawe wagn1suseynd
YOIUIHUS LN
Functions, limits, continuity, derivative, differentiation of algebraic
functions, exponential functions, logarithmic functions, trigonometric
functions, inverse trigonometric functions and hyperbolic functions, mean
value theorem, applications of differentiation, integrations of functions,
fundamental theorem of calculus, techniques of integration, definite

integral and applications of definite integral

mekookol LLﬂaﬂﬁﬁ 5] an(en-o0-o)
Calculus I
Foulvwesnedn - ednSeuiifesdinunnnou mebookos (AaRH )
Course Condition : Prerequisites (Calculus 1)
USituglaimsauuu mswlasanvany Usiudideinien stuuiidniden
nywfluszuufitinidetn fuiiwasauendilddussuuitaded svnda
AATINAUTF NYATALINHDT SRULAZIUNTY DUNTUNELADT UaTNINAFDY
N5gLineI0UNTY
Improper integral, Laplace transform, numerical integration, polar
coordinates, graph in polar coordinates, area and arc length in polar
coordinates, analytic geometry in e-space, algebra of vectors, sequences

and series, Taylor series, convergence and divergence testing
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Chemistry |
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Course Condition : None
laseaseeney wussall Usinaduius mseisuazaudivessig
Wid vadvan @13araty Yokde QUUNARERS wazvaunamansLal
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Atomic structures, chemical bonding, stoichiometry, periodic table
and element property, gas, liquid, solution, solid, thermodynamics and

chemical kinetics

Uiansiedl o o(o-m-0)
Chemistry Laboratory |
Feulvsedn : TedrSeumuiy aeboockon (1Al )
Course Condition : Concurrent (Chemistry 1)
UfRnsiiedestudomluneioned o wu msds s Tans
Inerans USunauduius uid vsavanlazansavaly 10wl qmwwamam%
uarauNaAIanIIAL
Laboratory dealing with the topics of Chemistry | such as the
scientific measurements, stoichiometry, gases, liquids and solutions, solids,

thermodynamics and chemical kinetics

=
LAY o a(o-0-am)
Chemistry Il
4‘ a a a Qll ¥ = ! IS
Roulvresneden : 9183 seuNfesfineInew mewoobom (1ALl ©)
Course Condition : Prerequisites (Chemistry 1)
augalall aunansa-ua willnih a1susznauleeashudu asuseney
duvsd anstiluana wedlwes willuafes wavaideunaey
Chemical equilibrium, acid-base equilibrim, electrochemistry,
coordination compounds, organic compounds, biomolecules, polymers,

nuclear chemistry and environmental chemistry
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Chemistry Laboratory Il
Feulvedn : MednSeumuiy aeboockod (1Al b)
Course Condition : Concurrent (Chemistry 1)
UfRmsfiRedostuidomluneivied © wu augaied il
NTIATIEITIUTUIULAZ AN
Laboratory dealing with the topics of Chemistry Il such as
chemical equilibrium, electrochemistry, quantitative and qualitative

analysis

FIngnaly on(>-0-en)
General Biology
Woulusieden - 1ad

Course Condition : None



fuguredelidin iwad eadUszneutensad nsutawad nalnues
a2editAn ool masaiviawadlassadiiy Wedednd mawsaudulnuas
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Basic principles of organisms, cells, composition of cells, cell
division, mechanism of organisms, plant tissues, growth and structure of
plants, animal tissues, srowth and structure of animals, evolution and
biodiversity of organisms, behavior, fundamental of ecology and

fundamental of genetic

melookor  UfUAN15TIANeMalY o(o-a-0)
General Biology Laboratory
Feulvsedn : TeiiSeuniuiy mewoobos (FINeily)
Course Condition : Concurrent (General Biology)
UfTRnsTiRetestuidomlumein@inewhly Wy nisldndes
aN5IAY WadYwaEanRanT NMTLUAYAE NMITEMFEIETHIULEE NTEUIUNS
wunueady Weodeily uarlaswadeity Wededniuarlaswadednd msdn
Fuundeditin dnainendowiu wasiusmandidosdu
Experiments dealing with the topics of General Biology such as
using the microscope, plant and animal cells, cell division, cell
transportation, process of metabolism, plant tissues and plant structures,
animal tissues and animal structures, identification of organisms,

fundamental of ecology, and fundamental of genetic

melboobox Waﬂﬁﬁlﬂﬂ an(en-0-o)

General Physics
Feulvsedv : il
Course Condition : None

whenin Anuwiuguazafiswsdunsin Uunaenansuas
nAmed Muiiaynsiadeuiiuesing Nuuaznds ngn1seyintves
wuwazlmuiy AduLarMsAdouiivuundy Adudes AUNTUMINTTYY
nosnuavluudiugay audfivesdans nuiguvnarans Auaudan
nmennvesvediva nsinanudulasdnsinsiva Ysealnin aunuliin
Al pauqlaidn nszualvin aunauimén wasuazanmiuvosndu
wilwdnlni nguiduiusnmiay Auiunnndsd wazdoedes

Unit, accuracy measurement and accuracy of physics quantities,
scalar and vector, position, motions, work and energy, conservative force
and momentum, wave and wave motion, sound wave, equation of

rotational, torque and angular momentum, properties of matter,
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mekboobee

melbooblmo

thermodynamics laws, fluid dynamics, pressure and flow rate, charge,
electric field, electric potential, capacitance, electric current, magnetic
field, light and spectrum of wave, electromagnetic field, special theory of

relativity, radioactivity and nucleus

UjtRnsandnaly o(o-a-0)
General Physics Laboratory
Seulesedn : MedviFeuniuiy meboobos (MANITI)
Course Condition : Concurrent (General Physics)
UfTRnmsiiitestuiomluneinil@ndily wu msin mamen
AuAAIALAAEULIRIR1NTR UﬁﬁamimmaamﬁmﬁuLLNLLazmim?ﬂlauﬁ A5LAA
nsduriesvesnaudes aulAnisaveuvesing msmAinnugeafousme
wagmsvenefuilasainanuieuvesing ifhadng 2saslwil wimdn nmsin
el wazasivi
Experiments dealing with the topics of General Physics such as the
unit and accuracy measurement of physics quantities, force and motions,
waves, elastic of matters, specific heat capacity and heat expanded,
electrostatics, electric current, magnetism, electrical measurements and

reactive circuits

aaaﬁugﬂu an(a-0-b)
Basic Statistics
Goulvsedwn : 1afl
Course Condition : None
ANUVINELAZYDUIVRIANR ToyauarsEAUNTIn NUMWITNINS
adm MNURzL Y N1SLANLAITEIRIERR N1sUTELMAT MINAdUALLRAZIY
NMTIATILRANULUTUTIU NMTUATILNNITOND DL LA ANFUNUSITUEY
Meaning of statistics, data and measurement, metod of statistics,
probability, random variable and probability distribution, sampling
distribution, estimation, testing hypothesis, analysis of variance, linear

regression and correlation

a ¢ & v

ABNINLADILUDIAY a(o-o-¢)

Introduction to Computer

- a =

Reoulvsiedvy « il

Course Condition : None
AUSTURUEReIAUTTUUABNI AR TIENSALITLALONALIT

MaiuTIvTImdeayadmiunmstssinanateyanireuiinmes lasainevesssuy

Usznanadayanisdnsuilounily wndaigiiuinIevigteya 1onsileu

TUsunsulaely winfnn1sweurany ssuvdfuaniswasnisldau
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Introduction to computer, hardware and software concepts,
oragnizing data for computer data processing, data processing structure, file
organization, concepts of computer network, overview of computer

programming, flowcharting concept, operating systems and usage

wilatiunid o en(o-0-6n)
Inorganic Chemistry |
Heulwwesmedn | nednideuiidesdinuindeu meboobod (AT )
Course Condition : Prerequisites (Chemistry 1)
anuENAINUernaNLavdydnvalneu nqueeiladuanatay
WHLANKARITEAUNANU SUSIlIaNa Nauinduauinnsuasnasyingy
lassasmanuazvesudsaiunse
Energy state of atom and term symbol, molecular orbital (MO)
theory and molecular orbital diagram, molecular sharp, molecular

symmetry and point groups, crystal structure and inorganic solid

wialiunsd o an(o-0-a)
Inorganic Chemistry I
Feulwwasmedn | edniFeuidesfinviiney mebobbos (Aflodun3s )
Course Condition : Prerequisites (Inorganic Chemistry 1)
a1suszneulaeeshiudu nquiussluaisusznaulneasaiudy
Bianusedin allnasivesasusznoulAeesiuty autiniaimvanyes
a1sUsznoulroesiudy snsusueznalnvesUfisenvesarsuszney
lARasAlutU N1TmssuLazinATiaNTANYIANTRN 19NN INUBIENTORUNSE
Coordination compounds, bond theories for coordination
compounds, electronic spectra and magnetic properties of coordination
compounds, kinetic and mechanism of coordination compounds,

preparation and analytical techniques for inorganic compounds

UfjuRnsiasiatiunid o(o-a-o0)
Inorganic Chemistry Laboratory
Feulvedn : 9eiSeunuiy aeboblbck (ATefunid )
Course Condition : Concurrent (Inorganic Chemistry 1)
UfTRnsiAstestuidomluseivieilefiunie o uas b ldun
N13dLATIEY NMIANWIaNTRNIINIENIMYBIaToHENIY agn1sAnwUfnzen
Yo3a5UsZNOURTIUNIE
Laboratory dealing with the topics of Inorganic Chemistry | and II
such as chemistry in solid and solution, properties of elements and
compounds in main group, transition metals, magnetism of elements,

properties of coordination compounds
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wilgsNand o n(o-0-)

Physical Chemistry |

Feulwvesedv | MedviSeuiidosnuinieu aeboobod (AT )

Course Condition : Prerequisites (Chemistry 1)
guvmamManiTUsznousengnsguvnamans wesluiadl

N UBaTEreIRUARaTNITUILNSUAB UL UAINA 9L augaLAil N15vunY

aultifvesansnung naa uwunminaiauaznisasuidasipnia
Thermodynamics including laws of thermodynamics,

thermochemistry, Gibbs free energy and energy change process, chemical

equilibrium, phase rule, phase equilibria and diagram

g sAEnd o an(en-0-o)
Physical Chemistry Il
Feulvresnedv : MedvSeuiifosinuinieu aebobbos (ATTTHANG o)
Course Condition : Prerequisites (Physical Chemistry 1)
Jarmansiafideusznoudedninainufizen Jedeiifinadedn
NsAnUAsen naufaamansiall ngans1 sudulfizen nalnnisiinufisen
il uarlassadanedidnnsedindvatozmouuazluiana
Kinetics including rate of reaction, factors of reaction rate, theory
of kinetics, rate law, order of reaction, reaction mechanism and electronic

structure of atom and molecule

UfuAnsiadigenand o(o-m-0)

Physical Chemistry Laboratory

Feulusedn : MedrSeunIuiu mebobbod (ATTHANS b)

Course Condition : Concurrent (Physical Chemistry 1)
UftRnsiaenadosiuiomluneiviafiBeiland o uay o iy

mMameadeureIUfiien SuduUfiten mamansisn uavaunaail
Laboratory dealing with the topics of Physical Chemistry | and |I

such as determinations of heat, order and rate constant of reaction and

chemical equilibrium

LANIATIEH o an(o-0-en)
Analytical Chemistry |
Goulvwessedn : MeivSeuiidesdnuunnoy mebookod (AT )
Course Condition : Prerequisites (Chemistry II)
anufiiugruvennifiinsies adfludoyaniaaifesied nislesei
Taeimiin mmﬁﬁaﬁmﬁmﬁumﬂwmam NSNTALUUNTA-LUE N5LINTA
WUUSANG Nsinmsauuuiinlessudedou n1snsALUULARALNDUY La¥NS
IAszilngmalinfalaassiuns
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Fundamental of analytical chemistry, statistics in analytical data,
gravimetric analysis, introduction to titration, acid-base titration, redox
titration, complexation titration, precipitation titration and colorimetric

analysis

UuRnIsialidATIEn o(e-m-0)
Analytical Chemistry Laboratory
Feoulasiedn : MedSeunuii aebobbon (ATHATIZ ©)
Course Condition : Concurrent (Analytical Chemistry 1)
UfTRnmsiAstestuidomluseiviaiBinned o wWu vinms
Doswumaaifinsgd minsgidanmnin nisiasgilagiintn ms
Inmsauuunsa-lwa nMsumsauuuinend nsinmsauuuiialessudsdou n1s
INmsaLuUARENBU LaTNTIATITALALATIARALABSSLUAS
Laboratory dealing with the topics of Analytical Chemistry | such
as elementary skills in analytical chemistry, quanlitative analysis,
gravimetric analysis, acid-base titration, redox titration, complexation

titration, precipitation titration and colorimetric analysis

1ATAATIZN 1o an(en-0-o)
Analytical Chemistry I
Feulvvesnedv | MedviSeuiifosinuinieu mebobbod (ATMATIZN o)
Course Condition : Prerequisites (Analytical Chemistry 1)
WAANISLENES “ann13Te9IslaTulanT i Tasunlansiiuuy
nszae lasunlansilLuuiiusuazuuunaut wialasuilansii
amialasuilansii wannsieszisalnlnsalnd walladansililoasuas
WEdaanlasalny wedavigeasawuduazeanaisawudanlnsalng
awnlnsalnUiBeornou Wndisdaunlasalnd
Separation techniques, principles of chromatography, paper
chromatography, thin-layer and column chromatography,
gas chromatography, liquid chromatography, principles of spectroscopy,
ultraviolet and visible spectroscopy, fluorescence and phosphorescence

spectroscopy, atomic spectroscopy and X-ray spectroscopy

Ujtianmsinmeilagldindasile o(o-a-0)

Instrumental Analysis Laboratory

Foulasedn : MeduSeunuiu mebobbox (AIHATIZI )

Course Condition : Concurrent (Analytical Chemistry II)
UftRnsiinertunislfiaesiiolunsiinseimaaiiifendestu

watiansaninsalnt wazimatinnialasulnngil
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Experiments dealing with using analytical instruments including

techniques of spectroscopy and chromatography

WPRBUNTY @ en(o-0-en)
Organic Chemistry |
Feulvressedv : MedniSsuiifesfinuniou meboobod (AT b)
Course Condition : Prerequisites (Chemistry II)
arugdosmuiniuaidunis levslawdurasnnsueu mivouaddd
aweSlawndl sfiauaznalnvesufizenalidunid maFunde autivnanisam
nsw3en wazufnsenvesasusznaulalasmisusu arsusznaveslsungn
lelnsasuou damatglan ueanaged waviluea
Introduction to organic chemistry, hybridizations of carbon, carbon
species, type and mechanism of organic reactions, nomenclature, physical
properties, preparation and reaction of hydrocarbons, aromatic

hydrocarbons, alkyl halides, alcohols and phenol

UfuRn1saidunid o o(o-m-0)
Organic Chemistry Laboratory |
Feulusedn : MedrSouniuiu aebobbes (ATEUNTE )
Course Condition : Concurrent (Organic Chemistry 1)
UfTRnstiRtestuidomluseivieaddunid o Wy nsueniazns
yilvansudand myliessisiauazansUsznouiBsnan I uagmaviadeuansR
nIMeAUsaIsUsznaulslasasuoulazieansed
Laboratory dealing with the topics of Organic Chemistry | such as
separation and purification of organic compounds, qualitative elemental

analysis and physical property testing of hydrocarbon and alcohol

aa a ¢
LANBUNIY o a(o-0-m)
Organic Chemistry I
A a a = Ay ' Aa N ¢
RoulwreIT183% : TP UIHUNADIANYININDU mebobbee (ANBUNTE @)
Course Condition : Prerequisites (Organic Chemistry 1)
N1338n%0 auuAn1an1enIn N1swsey kasufisenvesaisuseney
dwas dwanled waarlan Alnu nInATUBNTANWATEUNULS Lol a15¥aluana
waznaLues
Nomenclature, physical properties, preparation and reaction of
ether, epoxide, aldehyde, ketone, carboxylic acid and derivatives, amine,

biomolecule and polymer
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UUANTSLANBUNTE © o(e-m-0)
Inorganic Chemistry Laboratory I
Feulvnedn : 9eiEeunuiy aeboblben (1ATBUYEE )
Course Condition : Concurrent (Organic Chemistry II)
UiRnsiiedestudomluneivieddunse o wy nmaeieuuas
Uffsenvesansusznavasusznaumsuetia nsduasisiaisusznaulaiely
wazUfAzenNsialnGiues
Laboratory dealing with the topics of Organic Chemistry Il such as
preparations and chemical reactions of carbonyl compounds, diazotization

and polymer formations

Fal o an(o-0-en)
Biochemistry |
Goulvwessedn : MeimSeuiidesdnuuney mebobben (ATIBUNSE )
Course Condition : Prerequisites (Organic Chemistry II)
e Tassaauagnihiivesanstaluana Téun arfluleinsn Tusiu
a0 nsafinnddn euley gosluu Inndiu Indeus Wunuedduvesnisiulawmsn
nsnavily AUn WunUedBuwazniniianddn vewnadluinanis uagn1snIuay
N1IAAIDBNIINUGNTTY
Buffer, structure and function of biomolecules such as
carbohydrates, proteins, lipids, nucleic acids, enzymes, hormones, vitamins,
minerals, metabolism of carbohydrates, amino acids, lipids and nucleic

acids, body fluids and regulation of gene expression

UURAN138 1Al o o(e-m-0)
Biochemistry Laboratory |
Feulvedn : MediSeunuiy aebcblbed (Fuasl )
Course Condition : Concurrent (Biochemistry 1)
UtRmsfifdostudomluneiniued o wu Srlles audhma
MEN audAnIwedl Lagn1TIATIEITUTINMYBENTTIUANG JauNarEns
voaeulyll warn1svaaenieIfuLNUeaTy
Laboratory dealing with the topics of Biochemistry | such as buffer,
physical chemical properties and quantity analysis of biomolecules,

enzyme kinetics and metabolic experiments

Il o an)l-le-&(

Biochemistry I

Feulwvesedv | MedvSeuiifeosinuinnou aebobbed @1AT o)

Course Condition : Prerequisites (Biochemistry 1)
wadiansiansdiluanalviuians 1éun nisnses nsanagzney
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Tasinlnna @l naindoudhegialaii nmavausies ssuunfduriu
Tawdsnuenand nsuanseanuesdu siusimnssy uasUftRnsiAgtestu
Al o

Biomolecules purification techniques such as filtration,
precipitation, chromatography, electrophoresis, centrifugation, immune
system, bioenergetics, gene expression, genetic engineering and

experiments dealing with the topics of Biochemistry |I

IuunasUszNaUdUNIIBsaUNINsalny an(o-0-m)
Spectrometric Identification of Organic Compounds
Goulvvessedn : MeimSeuiidesdnuuneoy mebobben (AIBUNSE )
Course Condition : Prerequisites (Organic Chemistry 1)
nguiugumedansililean dunlsiise Tandesuunuinislouuns
dnaseuatu slowuuduaziuaauninsalnd msiesivsalnnsy wagns
Uszgnaldlunisseyanssunsd
Theory of ultraviolet, infrared, nuclear magnetic resonance,
electron spin resonance and mass spectroscopy, spectra analysis and

applications in spectroscopic to identification of organic compounds

AUNTIBINEITLAALAZNITIANTITAMUUADANY o (lo-o-a)
Chemical Hazard and Safety Management
Foulusedn : lfl
Course Condition : None
dupsenasiell anuasasisluriesujifinig nslestugUamg
duyena Junsuufofidedammaniau madanmsasaiuezvesdudune
MU IiinisuRateusuansAd ﬂgmmaﬁlﬁ'wﬁaqﬁ’umimﬁ
Chemical hazards, laboratory safety, personal accident prevention,
emergency response, chemical and waste management, government

services responsible for chemical control, laws related to chemicals

Adldzan o (e-o-)

Green Chemistry

Foulusiedan : ldfl

Course Condition : None
unumkazaNddrenaiilidufinsfuimindon ndnnsveunii

Juinsfudanndon ssivuazvendeiiinanuiisemuadl induvudsdu

wdnnsesmaudlalull nsldfvnazansuwazansduildfifiuiuaandon

msynendunldlvil msesnuuy nsvaaeLaznsduas e lldamadeiu

danndon uashioduiitaulalutagtuinfuediiduissiuaaunndon
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Role of green chemistry, principles of green chemistry, waste,
toxicity, sustainability, atom economy, green solvents and auxiliariers,
renewable feedstock, design for safer and greener synthesis and

degradation and recent topics on green chemisry

o =
AUNUINUAY o(o-an-0)
Seminar in Chemistry
- a |
Reulysedvn - Lidl
Course Condition : None
1Y v Aaa ¢ A P o Ay A a v !

NFAUATINANUNATUANT D T8 UNREIAUNAAT NI IAUN UM
el waztdnauslasusesiinzdunuilunwdinguieaanansdisuiinveu
51873

Search for international research publications or articles involved
in topics and/or innovation in chemistry and oral presentation in English by

proposing research outline for the seminar to the mentors

= ada o a <
IZLUYUITIYNININYIAENT a(o-m-a)
Research Methodology in Science
= a '
Reulysiedw : il
Course Condition : None
nsAnwdeyatiieAmueiiten1sidy NMITEUAILATINGIAY 13
TNUNUNITITY NMTTUTNHANTITY N15aTULaginTalnanisITe N1591989
LONET WALANIREUTIBUNITINE BaZNITUBUUNAILITULNOARUN
Literature review and problem identification for specification of
research projects, proposal preparation, research planning, data collection
and evaluation, conclusion, literature citation, techniques for preparation

of scientific reports and articles

1AS99UI8NAT ©(o-o-0)

Research Project in Chemistry
Feulwwasedn | edniSeuiidesfinvnnou
meboobbe (5xLU8UTTITYNIINYIAENT)
Course Condition : Prerequisites (Research Methodology in Science)
vilassmAdemaaiififeadesiuniameaaes naul vieuinnssu
?ﬂﬂizﬁﬂg msﬂmmi@LLmJaﬂmmiaﬁﬁﬂwﬂmmm wseuadouT s
wedalazidusnauIuuunilaisenaznITuNTaa Ul
Directed research in chemistry which related to experimental or
theoretical or innovation under the supervision of mentors, completely
project consists of techical report and oral presentation to instructors in
the field
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nsmsuaIsUsEnaulAa SALLTY n(o-0-)

Coordination Compound Preparation

Feulwvesedv | MedvSeuiidesfinuinnou aebobbos (Aflodunid )

Course Condition : Prerequisites (Inorganic Chemistry II)
Uffsenvesansusznaulavesfiudy nswsuuasusznaulnasfiuty

wazmalasing o lunsinszRaudinisnienmuslsensvesalsetiunse
Reaction of coordination compound, preparation of coordination

compounds, techniques for physical property analysis of inorganic

compounds

ndiatiun3dlaseasng an(o-0-6n)

Inorganic Structure

Feuluvessedv | MedvSeuiidesinuunieu aebobbos (ATiodund b)

Course Condition : Prerequisites (Inorganic Chemistry II)
Tnssadrendndosdu Tnswaswesansussneudedon n1s3nse

Tassassvasansussnaudedou audivarnisuszandldvavesudsedunsd
Introduction to crystal structure, complex structure,

characterization of complex structure, property and application of inorganic

solids

Fussufisemiduansetiunsd a(o-0-en)
Inorganic Catalyst
Feulwvesedv | MedvSeuiidesdnuunieu aebobbos (Aflodunid )
Course Condition : Prerequisites (Inorganic Chemistry II)
UMNUAZANNMINETINITIIUAATET NaisaUisewuuienitug
N13LSeURATEMUUTIENUG NMFAATIwRNwELTeURTe nsidoLanINYes
ALseUfnsen
Introduction and terms of catalysis, homogeneous catalysis,
heterogeneous catalysis, characterization of catalysts, degeneration of

catalysts

\nllvaedsn a(o-0-an)
Materials Chemistry
Feulvvesnedv | MedvSeuiidosinuinieu aebobbos (Afodunid o)
Course Condition : Prerequisites (Inorganic Chemistry 1)
amudifosuieniueiivan tassadsvessdnueuds Taveuas
lavienay Janwsind Tanlndwes wayianmeulngn
Introduction to material chemistry, crystal structures of solids,

metals and alloys, ceramics, polymer and composite materials
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wdaldendssnuaiiodunsd n(o-0-a)
Selected Topics in Inorganic Chemistry

Goulvvesssde : TeinSeuiidosdnuuneuy mebobeol (1ATaIun3s )
Course Condition : Prerequisites (Inorganic Chemistry II)

Sosdenasinuaiietiunidnidsduiiaulaluiagiu

Selected topics in inorganic chemistry of current interest

iU a(o-o-o)

Surface Chemistry

Goulvvesssd : MeinBeuiifesdnuunoy mebobbod (WILTHENE )

Course Condition : Prerequisites (Physical Chemistry II)
lelgmeasuveamsnadu sumvmamansuaznamansaiifvonisgadu

Imaa%ﬁaﬁuﬁwawﬁqLLaz%y’umi@m%’U waznITUILNISURTI UL
Isotherms of adsorption, thermodynamics and statistical

mechanics of adsorption, the structures of surface and the layers of

adsorption, properties of catalysts and catalytic processes on surfaces

awnlnsalnUidsluiana an(en-o-b)
Molecular Spectroscopy
Feulwvesedv | edvSeuiidesdnuinieu aebobbod (ATIHANE ©)
Course Condition : Prerequisites (Physical Chemistry 1)
anuffiugruieiuadninsalndveduana ddnnsednawninsalnd
yasavpaukazliana lasnadninsalnd dunsuseauningalnd
suuannsalnd alwslouuudauningalnd uasnaneansssdidnd
Introduction to molecular spectroscopy, electronic spectroscopy
of atom and molecule, microwave spectroscopy, infrared spectroscopy,
Raman spectroscopy, spin-resonance spectroscopy and X-ray

crystallography

LANATDUAL a(o-o-o)
Quantum Chemistry
Goulvvesssd : TeinSeuiidesdnuuneoy mebobbod (WILTHENE )
Course Condition : Prerequisites (Physical Chemistry II)
indanquimeusdu aunsvseRaees fleidunduvessuui
wanediannseu ngul n1suszendlivguiameududmniussuvegising
lAssaEs ez aUnasuvetasnon pasUTallwLnoN Nuselall lAssEsuarees
Uriaidluiana
Origin of quantum mechanics, Schrédinger equation, many

electrons wave functions, applications of quantum theory for simple
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systems, atomic structure and spectra, atomic orbital, chemical bond,

molecular structure and orbital

QUUNAANEASITIADTA an(en-0-b)
Statistical Thermodynamics
Feulvvesnedn | ednBeudidesdinuinien mebobbod (AMIHAN ©)
Course Condition : Prerequisites (Physical Chemistry 1)
NsnNsEevasanBddiana wasunmglukaeulnst ualulineu
ynsfiTu nsUszgndliareuduiusuesiinlsmsenmwamansafafufuys
FTAUNNNIANINALIANG
Distribution of molecular states, internal energy and entropy,
canonical partition, fundamental relations and applications of statistical

thermodynamics

AgiAUIN an(en-0-5)
Computational Chemistry
Feulwwasmedn : nedniFeuiidesdinviniey mebobbod (ATTMANG ©)
Course Condition : Prerequisites (Physical Chemistry II)
ynquifugtumaaimeusufefunsdasdinana madiuam
wuudnaesluana NMsUssgndldismamiimuindmussuunaniiogneiiy
wazdmsuszuulianavuinivg 1w luanaveseniuiiduen
Basic theory in quantum chemistry for molecular modeling,
molecular modeling calculations, applications for simple chemical systems

and macromolecular modeling system such as drug molecule and receptor

widaidenassmaaigsiand an(o-0-6n)

Selected Topics in Physical Chemistry

Foulvvesnein : MeiviSeufidesfineuineu aeboblbod (AITHANE )

Course Condition : Prerequisites (Physical Chemistry )
Fesidonassmaeiideidndnidudunalalutlagiu

Selected topics in physical chemistry of current interest

N159LATIZANIAT LT an(o-0-a)

Electrochemical Analysis

Roulweese3a : T8I UIVUNADIARNYIUINDU meboobod (1Al b)

Course Condition : Prerequisites (Chemistry II)
aNNITUaEN13UsEYNAveIsNITeedeliied wu lwnudle

=) U a a a a = a =

N3 ABUANLAWYS AaauLMT BlaNININIImMT Launuuvs uaglnalsns il

Introduction to electrochemistry, principles, instrumentation and

applications of electrochemical techniques such as potentiometry,
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conductometry, coulometry, electrogravimetry, voltammetry and
polarography

N5AATITREANTUS U N an(®o-0-an)
Trace Analysis
Heulwwasmedn | MedviFeuiidesfinuinieu mebobbos (ATHATIZY )
Course Condition : Prerequisites (Analytical Chemistry II)
NsUsEnAAT RS luNTIATIsRansUTaesaIn N133AN1T
MDY NILPSPUAITAIDEIN NMTIATIEHENTIUNSELazaNTatUNSE NTIATIZA
YUATUNIZVBIS  NITTIBNURANITIATIEN N15UTEAUAMAINNITIATIEN
waznsdnnsesu fuRnsfisinan
Application of analytical chemistry under circumstances of
trace analysis, sample handling, sample preparation, determination of
organic and inorganic analytes, analysis of special elements, reporting of

analysis results, quality assurance and good laboratory practice

dlanlnswa3dd an(’o-0-an)

Electrophoresis

= a a a A v = ! IS

LQE]UITTJ@Q?']EJ’JSII'] : SNV WIYUNADIANWININDUY snewoobod (1AL )

Course Condition : Prerequisites (Chemistry II)
nged wanns waznisuszendvauvadadianinme3da

wadianlnsne3Ta wandiaanididnlasnedda uazlulastudianlnsmesdea
Theory, principles and applications of electrophoresis, gel

electrophoresis, capillary electrophoresis and microchip electrophoresis

NN3ATITATIANGDU an(o-0-6n)
Thermal Analysis
Feulvresnedv | MedviSeuiidosinuinieu aebobbod (ATTHAN ©)
Uae mebobbo (AINATIZY @)
Course Condition : Prerequisites (Physical Chemistry 1)
and (Analytical Chemistry 1)
NOYANITIATIEINAINTIU audRRmznanIenIn audfiganaves
FanTuietostunisidasuamsanufou lngldvailianisiesesidoaun
mepnuiou nsuszgndldinaialunslieneiidnuniniazysunauesian
Thermal analysis theory, measurement of physical and
mechanical properties of materials related with thermal differentiation,
application of thermal analysis techniques for qualitative and quantitative

analysis of material
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WIUDLRDNETINIUANNATIZH an(o-0-en)

Selected Topics in Analytical Chemistry

Foulvvesnedn : MeivSeuiidesfinuunneu mebobbor (AIRATIVN b)

Course Condition : Prerequisites (Analytical Chemistry II)
Besidonassmunifiangifiidaduiiaulalutagu

Selected topics in analytical chemistry of current interest

=

¢ &

GHEPVEANTEN an(’-0-an)
Advanced Organic Chemistry
= a a a Ay = i aa e
Roulwees1e39 : SWIPUIVUNADIRNYIUINIU mebobben (AHBUNTE )
Course Condition : Prerequisites (Organic Chemistry 1)
nouijeasivadluana rsunesudy aweslodiannsetind
Auduiussenilassasiiuaudeshsieuiten nslidusinvemy
¥ a .Y a a a a aaa Aal a [ a
ades nannsmalnlawndl Unselnlaedl Ugasenneslendn wavnmsdnises
mlvdvaduiansg
Molecular orbital theory, conformation, stereoelectronics,
structure-reactivity relationships, neighboring group participation, principles
of photochemistry, photochemical reactions, pericyclic reactions and
molecular rearrangement
aa a6 o L'
LANDUNIYEILATIZN o(o-0-en)
Organic Synthesis
Roulredsed : SWIPUIVUNADIRNYIUINIUY mebobben (AHBUNTE b)
Course Condition : Prerequisites (Organic Chemistry )
NFUATIEILUUTING MsdeuuUawglsiduvesansdunsd
Y
Y

fnseesntadu Uisensantu wydasiumsiinuiser n1sidenidii
Ase1T@n3le NMTINNUNTELATIERANTBUNTE

Retrosynthesis, functional groups exchange reaction, oxidation,
reduction, protecting groups, stereoselective reaction, synthetic strategies

reaction

=

ndlvasansusenaulanzdunsd an('o-0-en)
Organometallic Chemistry
Foulvvesnein : MedviSeufideadinuunieu aebobben (ATFUVE ©)
Lar amebobbol (ANaTUYIFE b)
Course Condition : Prerequisites (Organic Chemistry II)
and (Inorganic Chemistry 1)
a15UsEnaulaneBunIdveIs NN NkAL SN NIWATY
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ng) o= Biénaseu Nusyszwivlansuazdunus UAsevesansuszneulaney
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a15UsENauduNIY

Organometallic compounds of main group and transition
elements, e= electrons rule, bonding between metal and ligands,
reactions of organometallic compounds, applications of organometallic

compounds as catalyst in organic synthesis

alslondnuaznanineisssuuif n(o-0-en)
Heterocyclic and Natural Product Chemistry
Goulvvessedn : MeimSeuiidesdnuuneoy mebobben (AIBUNSE )
Course Condition : Prerequisites (Organic Chemistry i)

asuszneusmelslendnvunndnuasindssiiflevneveslulnsiou
genTau Wisdaesniltoznouvsenatveznon n1sSenteuazautives
a15UsENauLEmalslonan N1SILUNUTELANUDENSHANN TSI TUBNRALID
Prdas1en TASIEs19NNLATYENSHANA UIMEITUYNG LarNITEUATIZHA
HAN S a5 TN RN FY

Small-ring systems of heterocyclic compounds and fused rings
containing one or more of nitrogen, oxygen or sulphur atoms,
nomenclature and properties, biosynthesis classification of natural
products, chemical structure of natural products and synthesis of

important natural products

wilgusluana an(o-0-an)
Supramolecular Chemistry
Feulwvesedv | edvSeuiidesdnuunieu aebobben (ATEUNTE ©)
Course Condition : Prerequisites (Organic Chemistry )
dunsisenesenindluana willaadinad n1swsevluianalaadamsy
Sowileauanleseu wouleseunarluanadunid nsvuiuniswaiuoausiue”
WnenmenmEamIUAnSunsiseensenIluana MsseniuukavUssendly
\3esilodegusluiana
Molecular interactions, host-guest chemistry, preparation of host
molecules for binding cations, anions and organic molecules, self-assembly
processes, physical methods for studying molecular interactions, design

and application of supramolecular devices

LAANITINEAT an(’o-0-6n)
Agricultural Chemistry
WaUlvY99518397 NIV NTYUNADIRNYIUINDU snelbobbem LALBUNTE )

Course Condition : Prerequisites (Organic Chemistry 1)
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wiilonsinuasitosiy nMsuunTiauaynseengrsvesasiadl
Lﬁ@ﬂﬂiuvwmiaﬂiﬂﬁuuaqaw3§ﬁuﬂw35umaaumaauazaﬂﬁﬂauquuuaqmﬁmﬁu
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ANSLNYAT

Introduction to agricultural chemistry, classification and mode
of actions of agrochemicals, insecticides, antifeedant, other insect control
agents, herbicides and plant growth regulators, fungicides and other
microbrial control agents, synthesis and structure-activity relationship study

agrochemicals

wdaidenassmaalidaund an(o-0-6n)

Selected Topics in Organic Chemistry

Foulvvesyein : MeiniSeuiideafinuunieu aebobben (AIFUNE )

Course Condition : Prerequisites (Organic Chemistry )
Gesidenasmmaaliduidimaaduiiaulalutiagtiu

Selected topics in organic chemistry of current interest

YadwugAans an(’o-0-an)
Biochemical Genetics
Feulvvesnedv | edvSeuiidesinuinieu aebobbed @1 )
Course Condition : Prerequisites (Biochemistry II)
nMsuanseenvasBy nsfinwiSeuifisunisuanseanvesiuludaidin
wuulusanslanuazgaislon N15AIUANNISUARIBENYRIEY ATURAUNFLAL]TA
MINUENTIN NMISHIUMAT Nstauusudy naluladiugimnssy uasinatesssy
Gene expression, comparative study of prokaryotic and eukaryotic
gene expression, regulation of gene expression, abnormality and genetic
disorders, genes mutation, gene repair, genetic engineering technology and
bioethics issue

= = a v o/
YAAUNUANNY an(le-lo-¢&)
Immunological Biochemistry
d‘l a a a dl U = 1 = =
Roulvresneida : S1e3vTeUNfeIfineNInew mewobbes (AL )
Course Condition : Prerequisites (Biochemistry i)
JPUUNNANAY LaUAUBA LauRlaY BuATNSENTENINLBURUDRNU
wouAlaUY Inalaausalouiuen TululrauoauauRuef wazwAlANIEINe,
RGO
Immune system, antibody, antigen, antibody-antigen interaction,
polyclonal antibody, monoclonal antibody and immunochemical

techniques
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Nutritional Biochemistry
Foulvvesnedn : MeivSeuiidesfinuuney sebobbes @1l )
Course Condition : Prerequisites (Biochemistry II)
‘IEW GUPRRIMP] ﬂ'J’]JJé]JENﬂ']iWE:N'm LMLLWU@%%@J%QQ&W?BWMW? ITUYUNT
Y089IMNS m’gmqwiﬂﬁumms msUszfiunmesmslaruinis nsdeudeves
1119 amﬂimmmi AMUUADANYVBIDINT WaZNITNAAD VRTINS
Water, nutrients, energy requirement, nutrition metabolism,
digestive system, malnutrition, assessment of nutritional status, food

spoilage, nutritional labeling, food safety and nutrient testing

NINYFIYUAL a(%o-0-m)
Biochemical Toxicology
Foulwwessedn : MeinSeuiidesdnuunoy mebobbes (1Al b)
Course Condition : Prerequisites (Biochemistry II)
WWIRASEIVET Anuduiusseinsasiuiilasutunisnavauns
N139ATUVRIENTAY N1INTEAPUALNNTAYANTYDIETHY N3TUATITRYEENIN
$19m8 Mswdsunladlassadnwesansiy nalnanudufiv arsfiviudaunndo
ansiiwlueing maveaeuaulufivuarmsinseidedumfivine
Toxicological concepts, dose respond relationship, absorption of
toxicants, distribution and storage of toxicants, elimination of toxicants,
biotransformation, mechanisms of toxicity, environmental toxicants,

toxicants in food, toxicity testing and basic analytical toxicology

WATANISYIAL an(o-l-&)
Biochemical Techniques
Fewlwwasedn | edniSeuidesfinuininey mebobbes @AT ©)
Course Condition : Prerequisites (Biochemistry II)

wadlafiduselomdlunisinwmedaed Fimetuaiviomnmeuiuay
neUFUR walauazsinuglunsiaanudune wakazdines nstumies-
mesesimsanlnsalad msvihuiavsanstiluana lasunnsnsnil
ddninslvlsda Ujnsengnldnedwesisd

Useful techniques in biochemical study, biochemical methods in
both theory and laboratory approaches, techniques and skills in acid-base
and buffer measurement, centrifugation, spectrophotometric analysis,
purification of biomolecules, chromatography, electrophoresis and
polymerase chain reaction



melboblbdo

melboblbde

mebobdln

nsUsEEnANIeTLAinazIiALANE) an(o-0-en)
Applied Biochemistry and Field Trips
Feulwwesedn | edniSeuiidesfinunney mekboblbes (ATl ©)
Course Condition : Prerequisites (Biochemistry II)
miﬂigqﬂ(ﬁ%’;Lﬂﬁmqqma’mmimi’m f ATLINNG NITAYAT WA
LagAuInde ﬂ’muﬁﬁmaqﬁw%ﬁmsmﬁgﬁaﬁmumaqmmgm
nsUIMsEIRazNsIAandmsutinduall uazvirudAnuluniignuniady
LDNYU LLﬁ%I’iNﬁuaqG]ﬂﬁﬁﬂiﬁll
Applications of biochemistry in various industries, medicals,
agriculturals, energy and environmental areas, the importance of patents
including system certification, business management and marketing for

biochemists, field trips to public, private organization and industrial factory

FIANTAUNAATENS en(o-0-a)
Bioinformatics
Feulwvesmedn | edniSeuiidesfinuuiney mekbobbes (ATl ©)
Course Condition : Prerequisites (Biochemistry II)
Frveveasad ogy¥riven Sundinduarlusileudia lnssadieiiugiu
dumesiind msudiansaune gm%’a;ﬂamﬁamiaum&i NTYITUIENANITOBN
qvivese mangnsallasiaievesBunarlusiu msfnwaneiusiiannnslag
TEanusldueniadunIneydlu arnITIATIEIIANUILLASE
Principle of biology, molecular biology, genomics and
proteomics, NCBI, biological databases and alignment, drug prediction,
protein structure and simulation, gene prediction and protein prediction,

molecular evolution and phylogenetics analysis

oulesiinen an(o-0-en)
Enzymology
Goulvwesseds : eivBeuiidesdnuuniou mebobbes (@Al b)
Course Condition : Prerequisites (Biochemistry i)
s munwaznsBundereuls Tnssadawazninfive el
AusnzLaznalnnsiuveseulsl nstutuwesoulesiuazansaady
ansUszneudeeuvenoulesiuaransady saumandvoseulyl nsdudinns
ueseulsd nsmuaunsvinureseulsd FBwieueuled nsniueouley
waznsldusElevivasauladiunssuiunislugaaivnssy
Enzyme classification and nomenclature, structure and function of
enzyme, specificity and mechanism of enzyme, enzyme and substrate
binding, enzyme and substrate complex, enzyme kinetics, inhibition of

enzymes activity, control of enzymes activity, method of enzyme



mebolblbdm

meboblbeEe

mebobn&E

preparation, method of enzyme immobilization and utilization of enzyme

in industrial processes

RadoLaanaIINTAAL an(o-0-a)

Selected Topics in Biochemistry

Heulwwesmedn | Mednideuiidesdinunney aeboblbes @At b)

Course Condition : Prerequisites (Biochemistry i)
Sesidonassmeduaifimaaduiaulalutiogiu

Selected topics in biochemistry of current interest

daneneans an(en-0-o)
Forensic Science
Foulwvessein : MeiviSeufidesfineunney sebookod (4T )
M%@m@boob@m(mﬁﬁﬂﬂ)
Course Condition : Prerequisites (Chemistry 1)
or (General Chemistry)
arudilosuienfuiiinenmans ne1uing msfigadndng
NsATIREEUIENENS BLENRn Bfiy aneRumiiatie dnile A iden @una i
As1uthane uarATIuegd o1ystiukasunituesnszau nsfigaiiendnuaiyana
MIMTREnUTIAnYY Mstugasndnan uaznsiigaivanguvnanenfianes
Fundamental of forensic science, physical evidence, criminalistics,
document, drug, poison, fingerprint, palmprint, footprint, blood, hair, teeth,
saliva stains, semen, ballistics and ballistic fingerprinting analysis,

identification, crime scene investigation, autopsy and computer forensics

INYIANFAATWNOADS en(en-0-b)
Polymer Science
Feulwwasmedn : nedniFeuidesfinvinieu mebobben (ATBUNITE )
Course Condition : Prerequisites (Organic Chemistry 1)
nuifiAetunsruiunsnedwelnedu saumansuaznalnves
Ufnsemedwelswdulanediuslswdu nsnsiadeulasiasimediues auds
NNBANLAENTRNIINAUDINDELLDS miﬁﬁugﬂwaama% ANIFNLAINOALNDT
wazn1sUszgnalinediwaslugnaiinssusing 9
Theory of polymerization processes, kinetics and mechanisms of
polymerization reactions, copolymerization, polymer characterization,
physical and mechanical properties of polymer, polymer processing,

polymer additives and polymer application in industries



melbolblbdd

mekbolblade)

mebobbdc

wiuazmalulagens en(en-0-o)
Rubber Chemistry and Technology
Feulwvesedv | MedvSeuiidesdnuiniou aebobben (ATFUVTE ©)
Course Condition : Prerequisites (Organic Chemistry 1)
870533&%?5&688?05@Lﬂ5?8ﬁ Lﬂﬁ%@ﬂﬂ?iﬁﬁﬂﬂiu% ANTLAULAS
iresinsuazimaiialunisuusgens Tassadsluana autd wasnsldvselond
Y NETIUTRUAZENEUATIER NEASUaTLEaNeN nsvadeuMaATinayn
NYNINVBIYNUATHANT NN
Natural and synthetic rubbers, chemistry of valcanization,
additives, processing machinery and methods, molecular structure,
properties and applications of natural and synthetic rubbers, products of

rubber, chemical and physical tests of rubber and rubber products

RGN, an(a-0-b)
Nanochemistry
Feulvvesnedn : ednBeudisesfinuuinen mebobbol (AToTuN3e ©)
Course Condition : Prerequisites (Inorganic Chemistry II)
inilvesansusznouiilassaiieszduulu JedouaznasSonianuly
Tgldi8vmandl aud® mammamdnvasiane uaznmsussgndvedlananadiil
1ATIATIHUUA 9 WU aunAtusEAuulY wagvialuseRuuly
Chemistry of compounds with nanoscale structures, chemical
strategy and factors contribute to preparation of nanomaterials, properties,
characterizations and chemical applications of the molecular architectural

structures such as nanoparticles and nanotubes

iAewndan an(en-0-b)
Environmental Chemistry
Feulvresnedv | edvSeuiifosinuinieu aeboobod (AT )
%58 melboobem (Lﬂﬁﬁ;’ﬂﬂ)
Course Condition : Prerequisites (Chemistry II)
or (General Chemistry)
ﬂmmwmaﬂ?ﬁLLmé’auLLazﬂﬂﬁaﬁLﬁaﬁaq wuasnstesiunazunle
uafeMee1nA 1 Au Rvinemedaanden Sdmudou
Quality of environment and involving factors, guidelines for
prevention and improvement of pollution in the air, water and soil,

environmental toxicology, heat radiation



mobobldx NITUIUNITATINFNMNTTY an(en-o-1)

melboblbbo

mekoosoe

Chemical Process Industry
Feulvvesedv | MedviSeuiidosdnuinieu aeboobod (ATl )
738 mebooben (Lﬂﬁﬁﬁlﬂ)
Course Condition : Prerequisites (Chemistry 1)
or (General Chemistry)
nsanuimaeilulssyndldlugnavnssuuasunudanssuiuns

o w 1

HARTIdATY LU gramnsIunedies dme wanadn 1 Ui Jo uazuinnssy

muailignamnssuimategluanuaula sruudseiununmdmsuanamnssy

9

D

Applications of chemistry knowledge in industrial and production
process such as polymer, textile, plastic, rubber, petroleum, fertilizer and

chemical innovation of current interest, quality assurance for industrial

walulagazann an(en-0-5)
Clean Technology
Feulwvasmedn : nedniFeuiidesdinvinieu meboobod (AT )
739 mewoobem (Lﬂﬁﬁﬁlﬂ)
Course Condition : Prerequisites (Chemistry 1)
or (General Chemistry)
nsruIuNIseenavnssulunmsantdymuaiviazverlulssu
vathiinvesds mavwdsnuisetagmawnuioantymuafiv nsusznda
NN N1TBBARUUTEUUNISAIUANANUEL DA
Industrial process to reduce pollution and waste in manufactory,
waste treatment, renewable energy, renewable material, energy saving,

design of control system for cleaning

NISIATINERNIANT o(o-a-0)
Pre-coorperative Education
Goulusedw - lifl
Course Condition : None

WENNS WA NsEUIUNSLAzTuRBuYeEniafnw sdoudetdui
Aendestuaniafinu ausiugiuuasmeialumsadinsmy wu madenaniy
Usznauns madeuasvneainsau Wnwelunisdeans waznisdunivalay
91T NMswseuAUnSaNdmsuniseanyjinnuluaniudsenounis nsimun
qﬂaﬂmwLLazmia%ﬁqmmﬁu%iummaq Freunslouazanulasaiyluaniu
UsENauMs TAUsTINaIANTIALSEULUIIMTNUAMA WluanuUsENaUnIs
WATANITWEUII8ULAE NS LEUD
nsUTzLiuNE S HANITUSTLIUNIULA 9

U nan1sUsziiularunes



mebobmoe

melbookbel

Principles, concepts, process and steps of undertaking Cooperative
Education, protocols relating to Cooperative Education, basic knowledge
and techniques for job application such as workplace selection, job
application, letter writing, commmunication skills and job interviews, basic
knowledge necessary for undertaking Cooperative Education at workplace,
personality development and building up self-confidence, entrepreneurial
potential development, occupational health and safety in workplace,
organizational culture and quality management systems at workplace,
report writing and presentation techniques
Assessment S Satisfactory

u Unsatisfactory

annafnwImaad b(o-b&0-0)
Coorperative Education in Chemistry
Feulwwasedn | edniSeuidesfinvinou
meboosios (NIW3EUANNIANY)
Course Condition : Prerequisites (Pre-coorperative Education)

TnAnw Aol URNualulssuenaInIsUVs 0N IBUOAAIMNTIY
vidpanuiswnsiifedesiuauiviailnonss InednAnudosfiRem
affouduntinaudedufiRnuremnenutu Tnsufifnueiafuna
fnthiisuRinveumuidediladsuteunng LLauﬁmmi’lad’mmiﬂgum’mﬁm
wSaunniauesentnnuaniaAnuaInhenuuLarensERUSnwEaniY
Ainwl

Students must attend the practical training program in industry or
government concerning about chemistry, students must work in full-time
as one of the employees, take full responsibility with the given task and
write the conclusive reports to present to the appointed cooperative

officers as well as the cooperative advisors

vty a(@-0-5)
General Chemistry
Roulvvossein : lid
Course Condition : None

lassasnsenau 11519570 WuswAll Usunaansdunius uiia veduds
YUV d@savane aunaaiiaraunalorsu nIn Wwa asusznaulaeesalut-
gaunnarnansiall aaunaransiadl il widuedes asduniduay
astluiana wfidaindey

Atomic structure, periodic table, chemical bonds, stoichiometry,

gas, solid, liquid, solution, chemical and ions equilibrium, acid-base,



coordination compound, chemical thermodynamic, chemical kinetic,
electrochemistry, nuclear chemistry, organic molecules and biomolecules,

environmental chemistry

mekoobem Uﬁﬁaﬂﬁmﬁﬁ.’ﬂﬂ a(o-an-@)
General Chemistry Laboratory
Feulvsedn : MeiEeunuiy aebockben (1ATMLU)
Course Condition : Concurrent (General Chemistry)
Uﬁﬁ’amiﬁLﬁm%’aaﬁuLﬁawﬂmmimmﬁﬁ"ﬂﬂ U A3t f2e Tanns
Inerans USunauduius uid vsavanlazansavaly 10wl qmw‘wamam%
Iaunamansiail aunawnil il
Laboratory dealing with the topics of General Chemistry such as
the scientific measurements, stoichiometry, gas, liquid and solution, solid,
chemical equilibrium, acid-base, chemical thermodynamic, chemical

kinetic, and electrochemistry experiments

mebokblabe Lﬂﬁﬁuw?éﬁalﬂ an(en-0-o)
General Organic Chemistry
Goulvweased : MeimSeuiidesdnuunoy mebooben (LATILU)
Course Condition : Prerequisites (General Chemistry)
maialeuinessta awedlewd n1sSunde autfAnismenn
nswssuwazUfisunaivesansuseneulalasaisueu exlsundn dafaalan
LOANDTRA BL583 WOARLER ALY NIAANTUBNTANKALOUIUS LallU kay
asUsgnauiluana 1w sy enslulawmse wagledu
Orbital hybridization, stereochemistry, nomenclature, physical
property and reaction of hydrocarbon, aromatic, alkyl halide, alcohol,
ether, aldehyde, ketone, carboxylic acid and derivatives, amine and

biomolecules such as protein, carbohydrate and lipid

moloklabl  UfTANsASIBUNIINLY o(o-m-a)
General Organic Chemistry Laboratory
Feulusedn : MednSeunIuiu mebobbbe (ATFUVTENILU)
Course Condition : Concurrent (General Organic Chemistry)
UfTRnsTiRtestuidomluneivieddunisiily wu nisansdn
nsnau MIadaasdunsd mauenanslaeiBlasnlangil nsveavasuan
AUUANIINIANLAZNILAR VDI TOUNSE
Laboratory dealing with the topics of General Organic Chemistry
such as crystallization, distillation, extraction, chromatography, melting

point, physical and chemical properties of organic compounds



melbolladm

meboblbc

meboblob&

Fuafivialy an(en-0-b)
General Biochemistry
Feulwwesmedn | nedniFeuiidesfinviniey meboblbbe (ATIFUNTETIY)
Course Condition : Prerequisites (General Organic Chemistry)
AnudiugTunaaiiuasiiiven tassad aulh uasvifivesans
Filuana mslulawnse afia WWshu nsefianddn waziouledl wunvedduves
astulainse ludiu WWshu waznsnlianddn fugimnssy
Basic of chemistry and biology, structural, properties and functions
of biomolecules, carbohydrate, lipid, protein, nucleic acid, enzyme,
metabolism of carbohydrate, lipid, protein, and nucleic acid, genetic

engineering

UjtiRnnsTaadivialy o(o-a-0)
General Biochemistry Laboratory
Feulusedn : MednSeuniuiu meboblbon @uadall)
Course Condition : Concurrent (General Biochemistry)
UftRnsiiedestudomluneinduaitily wu aua® wihd
wazluyuedaTuveIsiulawn lusiu TUshu waznsntdinasn
Laboratory dealing with the topics of Basic Chemistry such as
property, function and metabolism of carbohydrate, lipid, protein, and

nucleic acid experiments

Faadilun1swenuia an(e-lo-¢&)
Biochemistry in Nursing
Feulvvassedn : lidl
Course Condition : None

vanmamstauadl lassadauazgaauifvestaluana wihfiddnues
a1stiluana N1sviauvedeuley NMIULNULATUVRIENTENMNT NTAWATIZY
mstulanse Tush lodiu gasluu nsninaddn vesmailusianig n1smuay
nszvIumsuuueddulunnzundnazlunsiduthe nssuaunmsadnaaznis
AANEYBIAITOMT NTTUIUNTUNUBATUNMTAIUANULATEWIN 9 neluwad
AuiImtmamealulagiugleinssy nsUseendnunedLallhe
Uselevusamsaiudinuagufuinisneuia

Principle of biochemistry, structural, properties and functions of
biomolecules, enzyme activities, metabolism of nutrients, synthesis of
carbohydrate, protein, lipid, hormone and nucleic acid, body fluids,
metabolism, anabolism and catabolism of nutrients, control of metabolism

in cell, genetic engineering, applications of biochemistry in nursin



anv13vnand

meboobox

Wandly a(er-0-5)
General Physics
Feulvsedv : il
Course Condition : None

Mihensin euusugarafiewsdunisin Uinaanaiiuay
s Murtalaynsiedeuiivesing MukarndNY ngMTeuINTUINEIY
wasluusl pAunaynsiedeuiivuunin paudes AuUNTHaN ST NoINUaY
Ty audAvesaans nguiigamnarans AnENUANIINIENINYBIVEY
e MynAnusuLazensInisiva Uszgliin auwluil Andluiin anuqliin
nszualiin aunuwivdn waswazaUneduvesnduusinanlni nquiduiusnm
ey Auiupnnsad wasiedsa

Unit, accuracy measurement and accuracy of physics quantities,
scalar and vector, position, motions, work and energy, conservative force
and momentum, wave and wave motion, sound wave, equation of
rotational, torque and angular momentum, properties of matter,
thermodynamics laws,
fluid dynamics, pressure and flow rate, charge, electric field, electric poten-
tial, capacitance, electric current, magnetic field, light and spectrum of wave,

electromagnetic field, special theory of relativity, radioactivity, and nucleus

mekbooleo Uﬁﬁaﬂﬁﬁaﬂéﬁﬂﬂ o(o-m-@)

General Physics Laboratory
Feulvsedn : MednEeumuiy aebockos (WANdI)
Course Condition : Concurrent (General Physics)
UfTRnmstiatestuiomluneiniandill Wy n1s¥n msmeaanu
AasLAdeULiaRInTa Uﬁﬂ’ﬁmwmaaﬂLﬁmﬁULLSQLLazmimﬁlauﬁ MsAaNITau
WoswespAudns audAnsdanguvesing nmsmeimmgauFouduIzLAYAng
verefuiosanauieuvesing Inlihaind 2saslwilh wimdn nmsfamalain
Waz2995 LN
Experiments dealing with the topics of General Physics such as the
unit and accuracy measurement of physics quantities, force and motions,
waves, elastic of matters, specific heat capacity and heat expanded, electro-
statics, electric current, magnetism, electrical measurements and reactive

circuits



meboekbdm WANFEMIULNANYINEATAENS an(en-0-o)

Physics for Agricultural Students
Seulusiedn : lddl
Course Condition : None

namaniuaznamanivesvesiuna adulazides anufou nguiaatves
wfia wazaauvnaaanslniiade inszuansaasliinssuaadu virumans
Wandunulmivazidndtdundes

Mechanics and fluid mechanics, waves and sound, heat, kinetic
theory of gases and thermodynamics, electricity, direct current and

alternating current, optics, modern physics and nuclear physics

aebookee UfUAnsiEnddmsulinfnuinunsaans o(o-m-6)
Physics Laboratory for Agricultural Students
Seulvsedn : ednSeuniuiu mebosbee Handdmsutndnw
INYATANERS)
Course Condition : Concurrent (Physics for Agricultural
Students)

a 4

UfsRnmsiatestuidomluseinidnddmivinAnwinuasmans
By namans arudou adu i aumans Nandunulniwazinadesiand

Experiments dealing with the topics of Physics for Agricultural
Students such as mechanics, thermal physics, waves, electricity, optics,

modern physics and nuclear physics

mebooebad NANFlUNITNIIUIA ©(e-i-em)

Physics in Nursing
Seulvsedv : Ll
Course Condition : None

WAL MdnuaEnQnATINSENA R UNSTR use nsiAdewd
N ANNIU ANSEU was 1Fes T Bldnnselinduasiidndiamdes
ANUNTITMEiENd Msdunalulagivida undszgndldlumssnuneiviauay
nsALiuTInUsEdnu

Concept foundation, principles and rules of physics about measure-
ment, force, movement, energy, pressure, heat, light, sound, electricity,
electronic and nuclear physics, advances in physics, adoption of new

techno-logies applied in the treatment and daily life

aobooka® WANHLAFIN o a(en-0-5)
Fundamental Physics |
Roulvswdvn - Ll

Course Condition : None



mekboelbcs

meboebcc

wihe MITR MILLluS ez ALAAIMAReUTEINNT T USinadnansuas
nnwed Mumiswagnsiadeuivesing ngnisiedeuivesiafu viu Ads ndsy
ﬂgmsau%’ﬂﬁmmwé’qmuuaﬂmmu@fm nsedeufinuuesueines ey Aduuay
mﬁmaaumamau ﬂa‘ULﬁEN UmﬂLLavﬂiﬂﬂQﬂqimﬂaULUaai IEJL&JHGW]’J’]@JLQ@EJ
ﬂ?ﬁLﬂaauVHHﬁIMMu maiﬂuavIMLuuminmqum N15N89 AUUAVDIAET NITEINIU
AUSDU m%q@mm ﬂgLLquuWNamam Al AR NG ng
yosthana aunswiinseLles aunsuuyad

Units, measurement, accuracy and error of measurement, scalar and
vector quantities, position and motion of objects, Newton’s laws of motion,
work, power, energy, conservations of energy and momentum, simple
harmonic motion, wave and wave motion, sound wave, Beat and Doppler
Effect, moment of inertia, rotational motion, torque and angular momen-
tum, rolling, properties of matter, heat transfer, ideal gas, laws of thermo-
dynamics, statics and dynamics of fluid, Pascal’s law, equation of continuity,

Bernoulli's equation

UfjuRn1siandyagiu o o(o-ar-0)
Fundamental Physics Laboratory |
Foulvsnedn : MeinEoumuiy mebosbes (iANdyag1U o)
Course Condition : Concurrent (Fundamental Physics 1)
UftRmafefuideniinniidnd o lidesnt eo U 1w UfoRnng
Aeatunsidiaiesdioln nsndeudidady LLNLLaxﬂ{]miLﬂﬁauﬁ“Ua\‘iﬁ’Jﬁu n198N
98199aT¥Y09INg mim?{au‘ﬁ'mu%gu mMspdeufiuuuendludnegnaie s
\ndoufivesgniuilata nsduriesvesrdudss mnudavduvesaans mumila
msmﬂ'ﬂmmqmm%uﬁﬁL‘Wﬁz LLazmisuEnEJ(?T’JLﬁmmﬂmm%awuaﬁmq
At least @o experiments related to contents of Fundamental Physics
l, such as the experiments on use of measurment instruments, rectilinear
motion, force and Newton’s laws of motion, freely falling of objects,
rotational motion, simple harmonic motion, physical pendulum motion,
resonance of sound wave, elasticity of matters, viscoscity, and specific heat

capacity determination and expansion due to heat

Wandyagu o a(en-0-5)

Fundamental Physics Il

Foulvvessedn : edniSeuiidesinuuniou mewosoes (MANAYAZ o)

Course Condition : Prerequisites (Fundamental Physics 1)
Usgalnih nguaspasuy awwlii nguesnid dndlndih aauglih

nszualnii ngueseu ngueudsveenil 2saslniinssuanss auIuwivan uss

Tafusd nswilenhauuuivan asuivin msundsninvesaunallih



meboebEx®

293linsEuaady uaswazirumand anafuvesnduwimdniniin ngud
duiusn Ay 1AT9a3190zaaN ANTURNINSIE Laztiindes

Electrical charge, Coulomb's law, electric field, Gauss's law, potential,
capacitance, electric current, Ohm's law, Kirchhoff’s Rules, direct current
circuit, magnetic field, Lorentz force, magnetic field induction, magnetic
substance, electric field, oscillation, alternating current circuit, lisht and
optics, electromagnetic spectrum, special theory of relativity, atomic

structure, radioactivity, and nucleus

UfjuRn1siandyagiu e o(o-ar-0)
Fundamental Physics Laboratory Il
Foulvsiedn : e3vBeumuiy aebosbes (iAndyagnu o)
Course Condition : Concurrent (Fundamental Physics II)
UftRnaAeatuionieitand o litosnit eo VRN wu UtRNS
Aeau Wifhadiag 29astiihnssuanss nswdenhauaudman 2easliih
NSTUARU NSUNSNABATBILES NMTABIULYBILES nnstnarlsduacuas
Usngnisalluladidnnin duanasuvanaataznisingsd
At least mo experiments related to contents of Fundamenta Physics
I, such as the experiments on electrostatics, direct current circuit, magnetic
field induction, alternating current circuit, interference of light, diffraction of
lisht, polarization of light, photoelectric effect, spectral lines, and radiation

measurement



#107173U1B29IN8

melbooboa

mekbookbor

mekbomb&a

I e nald o (en-0-)
General Biology
Woulwsieden - Tad

Course Condition : None

'
a

fuguresdelidin wad esdUsznevtenead mautusad nalnuesdeddie
deawoiiy mawdyiivinuarlnssadieiin Wededn’ nmswdyivinuaslassadis
&1 ATwunisuagaunanaten1edan1nesdsldin  wAnssu SnAinen
Bowiu waeitugmansidesdu

Basic principles of organisms, cells, composition of cells, cell division,
mechanism of organisms, plant tissues, growth and structure of plants, animal
tissues, growth and structure of animals, evolution and biodiversity of

organisms, behavior, fundamental of ecology and fundamental of genetic

Ujian5823mendialy o(o-ar0)
General Biology Laboratory
Seulvsedv : il
Course Condition : None

nsldnaesganssal lwadivuazwandnd N1SRULYad N1Ta1AEA1TNIY
wad nszuIunsunuedsy Weideit warlassadreiiy iedednsuaslaseadn
nd mataduundsd®in Snainendesiu uastugmanfidesdu

Using the microscope, plant and animal cells, cell division, cell
transportation, process of metabolism, plant tissues and plant structures,
animal tissues and animal structures, identification of organisms, fundamental

of ecology, and fundamental of genetic

3N o an(lo-lo-¢)
Biology |
Soulvsedn - lid
Course Condition : None

n&ndine1fiugiu arsszneuniaaiiluddiin audhvesdedidia
Waunsvesdadidin waduazidee nsduiusuasnisadyivln n1ssiuun
UszsLanuesdsdidin 1wy auautivesanslulewnsn afia TUsiu nsafhedda nsld
n&owansa Tassadauazesdusenevvensad msnlaead ieide nsduiiug
2033 Msideiule warnsdndiuun

Characteristic of carbohydrates, protein, nucleic acid, the usage of
microscope, structure and function of cell, cell division, tissue, developement

and classification of organisms. Experiments relates to Biology | such as the



mekbomacd

mekbombc®

fundamental concept of biology, chemical basis of life, evolution of life, cell
and tissue, cell reproduction and development, Introduction of classification

organisms

YW o an(le-lo-&)
Biology Il
Feulvsedn : il
Course Condition : None

WunUeATy MsuaniUdsuans eulesd nMsduaszidaenas msmelasesu
wad nsrudaznisae aunaneluwad nsviauresssuulusenie Wug
mans woAnsI uaznsUTURAETInfuanizLanden nMsdanisminensuas
Aswandon YR Afudonindiinet b wu nsuns eealuda touled n1s
Fumszisnouas mamelasyiugad msvudwaznisnied nsviauvesszuuly
M8 1y sruundnanile ssuumgudsuien ssuudsvam sesluudng sesluu
i fiugeans woRnssunTUTus szuuiing msdansminensuazdundes

Metabolism, substance exchange, enzyme, photosynthesis, cellular
respiration, cell transport and transpiration, homeostasis of cell, function of
organ system, genetic, behabivor and adaptation, environmental of life,
natural resources and environmental management. Experiments relates to
biology Il such as diffusion, osmosis, enzyme, photosynthesis, cellular
respiration, cell transport and transpilation, function of organ system such as
muscle system, circulatory system, nervous system, animal hormone plant
hormone, genetics, behabivour and adaptation, ecology, natural resources

and environmental management

dna3nen an(lo-lo-&)
Zoology
Seulasedn - ednSeuiidesdnuinieu aebombos (@331 )
Course Condition : Prerequisites (Biology 1)
Fnevesdnd waduaviode mssuunUssian JFugnuIngr nginia
d333ne1 n15duRug nsesaAvle GAInen ITWUIN1T N133IUTINRATAY
fregnednd URTRnsAstonivdniive
Biology of animal, cell and tissue, classification, morphology, anatomy,
physiology, reproduction, development, ecology, evolution, animal sampling

and collection. Experiments relates to Zoology



mekomaes  dUNTUITIY an(o-lo-&)

Taxonomy
Seulvseden ;L
Course Condition : None

Usgifuazaud1Ayvesaynsuisty nsduundseian nsseyride U
351U N13RTOINEIAMEANT FaoE 1 ULUY MsiuTIUTINLaTSwENEIDENs
‘Uﬁﬂ’amiﬁaﬁﬁmaymﬁﬁm

Taxomical history and significance, classification, identification,
dichotomus key, nomenclature, sample collection and preservation.

Experiments relates to Taxonomy

mobombas  WUFAIEATUATITAUINIG a(lo-lo-&)

Genetics and Evolution
Feulvsedn : Ll
Course Condition : None

mmifﬁyug’mmqﬁuqmam% NANNITANBATNYULNIINUTNTIY NI
AaeziunadUsTRnlugnnay anutnazidulazmsmaaounisada duuazlasluloy
N391809YBIATHUTNTTH Sudoulowazinoudiudu e nstvunne Safda
uoada mim‘U@maﬂ§m%&ﬂ‘%mmuazﬂmmw ANULUTUTITDIGNANEL N1TNAY
wugseavdukarseaulasiuloy Augiainssy WugeansuseyIns nsaenen
Wuqmmuamﬁamﬁaa

The basic of genetic, genetic inheritance, calculating probability in
hybrid and statistic analysis, gene and chromosome, synthesis of genetic
material, genetic likage, genetic recombination, sex and sex determination,
mutiple alleles, quatitative and qualitative of gene regulation, hybrid variation,
gene and chromosome mutation, genetic engineering, population genetics,

extra-nuclear inheritance

mobombc  WugFARsLUa Y a(en-0-b)
Principle of Genetics
Soulvsnedn - laif
Course Condition : None

Useifvoyiugrans NMsuuagaauaynIsas waaaunug  nsaievien

TUSNTTUALNG VBB AABUATUBNWILIONUONLLAR ENTIUGNTTU  MSHARIBBNTBEY
msmuArMavinnuvestu esriesduildluiugean  msnaneiugseduduuas
Teslailon siaRifiadada meneviesdnuasfugnsuiignenunsedufieguentiaded
Wugenanivesyd  Wugrmanivenausd WugmaniUssrnaaed iaums s
devenanusdFing AunauaysrendudumsnvunmeAwasnsaenena Nyl



fugnaafignamunuseuiieguilaslileume Wusdmnssdesuuazemudmetus
anemsTidunlmle

History of genetics, cell division and gametogenesis, Mendelian
and Non-Mendelian genetics, genetic materials, gene expression, gene
regulation, probability in genetics, gene mutation and chromosome
aberration, multiple alleles, cytoplasmic inheritance and maternal effect,
human genetics, microbial genetics, population genetics and evolution,
quantitative inheritance, linkage and recombination, sex determination and
sex-linked gene inheritance, principle of genetic engineering, and current

topics in genetics

meboma&o WONWAEAS an(lo-lo-&)
Botany
A a I
Roulvsiegde - il
Course Condition : None
& A a = ¢ & A o~ o a a a
NUFIUTVINGIVDINY Lwaduaziilotoiy dag1uine1vesiiy Ne3n1Aves
fypen Arinewesie ITauinsvesite nMsuunyseinnvesia nsiAuiiedns
Wy nsfinwinaauiy YRURNsneallonInmgneeans
Basic plant biology, plant cell and tissue, classification of animal,
morphology, anatomy, physiology, plant evolution, plant classification, plant

sample collection, field study. Experiments relate to Botany

s o
mokombde WONBANEAINIY an(lo-lo-&)

General Botany
P a I
Reulvsedv : Lill
Course Condition : None

nannsilasduraivmgnemanswaznisuseyndldlunisfnynideves
MIANAATAIVIDUY AYITVDI ANUNAINUAIBRALTTAUINT N18TNA FugIY
e BUNSHITIW TIAINegT a353e1 WugAEns wasdVineluanaiy

Basic concept and application of plant science that be related to
others disciplinary; biodiversity, evolution, anatomy, morphology, taxonomy,

ecology, physiology, genetics and molecular biology

moboakbdl AVIINGI an(lo-lo-&)
Microbiology
Soulvsnedn - laif
Course Condition : None
AuSiugureaTiiven Anviuisudisulnsueslen uazgueslon n1s
IuuUNUsennadun3d daugiuinel @353ne1 n1sSyRulnvesgaunsd n1sduiug



MImUANAuYEE AnuduiustesAunIddenvns 1 Au eane n1sgeavngsy
N5gUIAUIa Lsnfnseuaz)InunIu UﬁﬁamiL?’iﬁ’glﬂfauﬁma%ﬁwm

Basic knowledge of microbiology, study to compare between
prokaryote and eukaryote, microbial classification, microbial morphology,
microbial physiology, growth of microbial, microbial reproduction, control of
microbial, microbial in relation to food, water, soil, air, industry and sanitation;

infection diseases and immunity. Experiment relates to Microbiology

molomads  aTINYINI an(le-on-&)

General Microbiology

Seulvsedn : lfl

Course Condition : None

UseiRnuduinvesqanive qduniduiamngg ddwaidunidyun

lanuaglnsuailon lagiduluafiisewags nsAnv1I3Usis Tasaad1anasniin
A3 uaNUGAIaNTY099AUNIE N1TUUINGURAUNSIUAoYNTUITIU NTAIUAY
waznfiduiy MsUszynaldadunddludunisinens gramnssy Aundey uas
a151300gv MAUFoRuiinateusinadasiie lumsiliusanitesdunid
wazAuUaeadeluesluiinig matlan1sdeud nsnsusaveRaunidaiendes
avssenl Mawieuenaiisnte mkenaeRusves YAunIdnmsdaidenaieiug
nssuunvda Mawneies MIUiina Maasy uaensiuinvauniaseds
#199)

History of Microbiology, Basic knowledge of microorganisms both eukaryotic and
prokaryotic microorganisms, particularly bacterial and fungi, regarding shape, structure and
functions, physiology and genetics, microbial classification and taxonomy; control and
immunity; application of major microorganisms in agriculture, industry, environment and
public health; laboratory experimentson  aseptic  techniques and  laboratory
safety, stainingtechniques, morphological examination of microorganisms by microscope,
preparation of media,isolation of pure culture, selection, dassification, culture,

quantifcation, growth and preservation of microorganisms

molbomade  §35IMEIY a(l-lo-&)

General Physiology
Soulvsedn - lid
Course Condition : None

Au§iiugIuN19aTTINe110edi#in nsrvIunsFuATIEidIsuaT 113
mela nsvudanarn1sdniesmis anuaugavestwazindeus nalnnis
UT8aIuukazAIuANNITYI19IuYesssuUlus1anie UitRnnAsndeniie
ATyl



Basic knowledge of organism physiology, process of photosynthesis, proces of
respiration, substance transport and translocation, water and mineral balance, coordinate

and control function mechanism of body system. Experiments relates to General

physiology

mebomade  WALANINTIING an(lo-lo-&)

Techniques in Biology
Seulvsedv : lid
Course Condition : None

nsldwadiauazisnislunsufiRnisnisdiines nsiiusiusiudiegisity
wardnd Nsnes nsivsnwdegsiivuasdad nsvhdladdanasuasaladanns
NsngFUIUNGDIRaNTIAY

Techniques and method in biology, animal and plant collection, liquid
method, plant and animal preservation, wet mount and permanent slide

preparation, microscope photography

mobomads  HAINgarAuIndon an(lo-lo-&)
Ecology and Environment
Feulvsedn : Ll
Course Condition : None
mmiﬁugmmqﬁnﬂ%muaz?ﬁmmé’au SyUUHNA Nasnu Yadednna

1)In5909813 Useuns Yoy MsUAsuuatmnuil M3nszane uaiy n1sdanas
n3ngnsssuAardunndon mslinguiveinaingwardunadenteaiulay
uilatlymdunnden Ug’jﬁ’amilﬁmﬁuLﬁamﬁmﬁnﬁ%wmLLazﬁﬂLLmﬁam

Basic knowledge of ecology and environment, energy, limiting factors,
biogeochemical cycles, population, community, ecological succession,
distribution, pollution, natural resources and environmental management,
protection and correction of environmental issue by the theory of ecological

and environment. Experiments relates to Ecology and Environment

melomads  AAINETAIY an(le-en-&)

General Ecology
Soulvsedn - lid
Course Condition : None

MANN1INNEIATNYT WuleIng1sEauiing Usesing yusu il
svuullg uay dnAineUszgnd nsdsunisaeuanduluiieilfAnanudile
Lﬁsnﬁ’ummﬁmuwammqﬁnﬂ%wUWizﬁUﬁugﬁu N137UYRIsEULILIA lAsIasg
wagAuduSszninesEUUTnATUNINYINTSTTNVR wazdauinden Tnonisaey
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fuiuiads dufuiddndeazeansu eglndumineds Huitudidléiuns
goufuinduszuy dnawunidutlagtu Iiudssuuinedes wagyuilos seuy
dneiiuiidui seuuinmildl ssuulnmnues Wudu

The principles of ecology with special reference to ecology of
individual (autecology) to population, community, landscape, ecosystem and
applied ecology, To increase understanding on basic ecological concepts,
ecosystem function, structure and the relationship between ecosystems,
natural resources and environment, theoretical knowledge and field trip will
be carried out using place-based education approach, Major places for
outdoor exercises, recognizes as a variety of ecosystems for example city or
urban or suburban ecosystem, wetland ecosystem, forest ecosystem and
agricultural of which easily accessible (e.g. closed to the university) will be

selected for study sites

mobombds  ULIATALSITHAUNNNIAGUIIUIYY n(o-lo-&)

mebomadx

Eco-cultural of Greater Mekong Subregion
Seulvsedv ;L
Course Condition : None

ﬁnﬁ‘ima1ﬁalﬂiuayqﬁﬂ’1ﬂfjmﬁﬂm fagumenuazinm  duaine
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Greater Mekong Subregion Ecology in both physical and biological,
Ecology of plants, animals, and microorganisms, Geoinformatics of Mekong,
Wisdom Culture, Lifestyle and use of natural resources of the Mekong River
Basin, Causes and impact on biodiversity in the Mekong River Basin, Law and
Convention relating to the Conservation and Natural resources of Greater
Mekong Subregion, Eco-tourism, agrotourism and cultural-oriented tourism in

Greater Mekong Subregion

Fandlansaume a(lo-lo-&)
Bio-geoinformatics
Foulvsiedn :
Course Condition : None

ANmINElaresAUsEnoUYBITaTauImA SUURAALAzn1TeLWHUT
syuudmuadiunisuulan szvvansauwmagdenans n1ssuianseezlng n1s
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yiwennssssusAtuguiileg



mebomobo

mebomabe

Definitions and components of geo-informatics, map projection and
map reading, slobal positioning, geographic information system, remote
sensing, applications of geo-informatics technology in biology geoinformatics

for naturl resource management in mekong river basin

YayIMeuazUsanInerdiuiuneiuia a(lo-lo-&)
Microbiology and Parasitology for Nurses
Soulvmedn il
Course Condition : None
é’ﬂwmzﬁugmmﬁﬁwmLLasmmwmﬂﬁmaﬁuaﬂLL‘UﬂﬁL‘%EJ o3 1a¥a U
Ind uagnueune s Ing1n1ssruinvesaduniduazusaniidrdynianisunng
sruupiduiunagnInouauaesT e degduvidnelsa nsviansuazn1ssuda
N5 LAUIlAUeIAUNTduasUsdn msmuamazﬂmﬁ’umiamL%a wAila
Uﬁﬁ’ﬁmﬁmwa%ﬁmmuasﬂsﬁmi‘mmL‘ﬁyméfu
Basic biological characteristics and diversity of bacteria, fungi, virus,
protozoa and parasitic worms, epidemiology of major medical microbes and
parasites, immune system and mechanisms of body responses against
pathogen, destruction and growth inhibition of microbes and parasites,
infection control and prevention, basic laboratory technique in microbiology

and parasitology

NTANUATNLAZINNAINNITIINGA o (lo-a-c)
Biological Photography and Imaging
Feulvsiedn ;- Ll
Course Condition : None

nannisldndesdienin n1slduaznisareniniiundeganssal  ndeq
qanIIABanAsoURUUdDINTIN LwAaLazuuIslunIsatenIwIafiavial n1s
2780 macro kay close-up mseneamldth mslelusunsumenmanes msae
ANNFIINYN

Principle of photography, applied digital/conventional imaging, microscopy and
image analysis, outdoor, macro, close-up and underwater technicques for capturing images

of animals and plants in their environment, and biological illustration
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meboc&eoe

meboc&eol

melbo&eom

meboceo&

UARAGHALAZIIIVIANAIATIZY o a(en-0-5)
Callculus and Analytic Geometry |

Foulusedan ;L

adauavauseiilos oyWus eyiussufugs Ufomius Uiiusiian eyius
voslanduedfe nguedlalnia MIUszendveouinus

Limit and continuity, derivatives and higher order derivatives, antiderivatives,
definite integrals, derivatives of transcendental functions, L’Hospital’s rule,

applications of derivatives.

LARAGHALAZIIIVIANAIATIZA b a(a-0-b)
Callculus and Analytic Geometry I

Foulvsein : meboceaod UAARALALISINIAGIAIATIEY o

N13nUsHUS naTian1smUsius Usiuslunsawuy nsussynduesusiug nnadn
nsBuarRtndedn difuuaroynsu

Integration, technique of integration, improper integrals, applications of

integrals, conics and polar coodinates, sequences and series.

AUNITIDYNUS an(en-0-b)
Differential Equations

Foulvsedn : mebocood LARASALALLIVIANAILATIEN b
aunndseyiusasiydusuniaaznisuszend  aunisiBeoyiusaiapdaduid
FuUsgAntilufuys ssuvaumadsoyiusandydaudu sansulasndateuay
msUszgnd waagluglounsumad

First order ordinary differential equations and applications, linear ordinary
differential equations with variable coefficients, system of linear ordinary
differential equations Laplace’s transform and applications, power series

solutions.

msesziidiuaundedu an(en-0-o)
Introduction to Numericall Analysis

Lf‘ijauvl,‘ll’i’l‘éﬁ“ti’] : meboceom LLﬂa@éJﬁ 5]

AuPaInedey nawasvesaunshidudadu nawasvessruvausdudu ns
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Bedaan dayeniFuduresaunisideeyiusiuussaua

Error, solutions of nonlinear equations, solutions of systems of linear
equations, interpolation, least square approximation, numerical differentiation

and integration, initial-value problems of ordinary differential equations.



mekbo&eod

mekbo&eoD

meboce o

nekbo&eow

mebockoe

msiwseidasadedy an(en-0-o)
Introduction to Real Analysis

Feulsedn : mebocdon MENMATISNITURIAGINAENS

FTUUTIUIUDTE MNONladUNANIIUIN ENAULALIUNTUTDITIUILDTY AlALAZAIY
soifla nsvmeyiug Usiusuuydtud

Real number systems, topology on real line, sequences and series of real

numbers, limit and continuity, differentiation and Riemann.

msBnzisuuddoudoiy an(en-0-o)
Introduction to Complex Analysis

Lﬁ@ul‘lﬁ’]’&ﬁ‘m I meboE®om LLﬂﬂQﬁﬁ@

auUfvesduIudou n1smeyius Henduinsien nsmiUsius eunsulasesd
N undIunnANkAazNISUsTENA N3denAsIy

Property of complex number, derivatives, analytics functions, integrals,

Laurent series, ResidueTheorem and applications, conformal mappings.

WEYELTICN an(en-0-b)
Advance Callculus

L‘E"aulmw‘im I nmebodeom LLﬂa@fﬂJﬁb

flandudannmes UsiusmudularUsiusauiy sunsunsies aunsauseulay
aun1sAAY

Vector functions, line and surface integrals, Fourier series, heat and wave

equations.

N193ATILAINADS an(en-0-)
Vector Analysis

L’f‘ilé)ul‘ﬂi’lﬂa“m : mebode®o LLﬂﬁQﬁﬁ%uqii

HafduBanmes insiheun laesaus inesa USHusaudunguunueensu
noufuntanesinuilussuu auteysnwlazdaseandn USHusaui ngufun
yosaland ngufunlanesiau

Vector functions, gradient, divergence, curl, line integrals Green’s theorem,
divergence theorem in the plane, conservative field and independent of

paths, surface integrals Stoke’s theorem, divergence theorem.

NOEHIUIY an(m-0-b)
Theory of Numbers
Roulvsiedvn - ldd
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mekbo&wom

mebo&moe

mebo&Eoe
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Divisibility, prime numbers, the greatest common divisor, the least common
multiple, relatively prime number, linear Diophantine equations, congruence,
linear congruence, the reminder theorem, divisibility test, polynomial

congruence, primitive root, indicies.

NYANAUINFIT an(en-0-o)
Abstract Algebra

Foulvsein : meboccon WENLAYITNMIVBIAMAAARS

ANUdNUSaNya n1sandun1svinie njukaznildes n3uigdng n3uvesns
Bosduasy afiaduguuaraudugiu nUdosUsnd nUNams mmiﬁmé}’u
Aefu3e Tasudsnnufuuasiian

Equivalence relations, binary operations, groups and subgroups, cyclic groups,
permutation groups, homomorphism and isomorphism, normal subgroups,

quotient groups, introductions to rings, integral domains and fields.

NYANALT Y a(en-0-5)
Linear Algebra

Goulasedn  mebocdos WNLAZIENISTBIRGNMARS
USQuininesuasU3ilges g1ulasiin seuvaumaduduy msuvaudedu wesnd
WaEMSANIUNSITUEY FHINAUA AL IUALLINADSILANLA

Vector space and partial space, basis and dimension, system of linear
equation, linear transformation, metrics and linear operation, determinant,

eigenvalues and eigenvectors.

#19793L3U1ANA an(en-0-o)
Survey of Geometry

Reulvsedy : il
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WugIudalseinaans svindiaUassunuilnd nisudaatlewu ngunisuias
LSUIANALTINTINGNY INFIUVBIUTVIAUA LTV IAUAUDNTEUVLARRA

Historical basis, introduction to a new geometry, introduction to
transformations, transformations theory, projective geometry, foundations of

geometry, non-Euclidean geometry.

VANLAZITNISVDIAUAAENS a(m-0-o)
Principle of Mathematics
Woulusiedwn - lad
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n3Tneans seideudsiigadl nsiigaunguiifeddueen anuduiusuasilaidu
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Logics, method of proof, proof of theorems on set, relations and functions,

real number system.

N BHLYN an(en-0-b)

Set Theory

Seulvsedwn : il

ToA2uLdInuLA3 UL daUvedlgn N15ALTUNITLASHTANAVD LY
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Paradoxes in set theory, axioms of set theory, operations and algebra of sets,
relations and functions, equivalence relations and partitions, Axiom of choice,
maximal principle, Zorn’s lemma, Well-ordering principle, denumerable sets,

cardinal numbers, ordinal numbers, transfinite induction.

AAAIENIAAAIN a(en-0-5)
Discrete Mathematics

44' a I

Roulysiedy ;- il

nguidiurudesdu unleruisuiia wadan1sdu arud1aziduiana
ANNANTUS Ngufnsmiiloswiu Tassasudaiivadin

An introduction to number theory, definition of recurrence, counting
technique, discrete probability, introduction to graphs theory, algebraic

structures.

a ¢ A (% g v
AAANEAILIINITINLUDINY en(en-o-o)
Introduction to Combinatorics Mathematics
P a 1
Roulysiedn : Ll
walANSTUNEg U FuUsEANENIUIN annsFauniisIu ndnn1sidwazfinesn
HentunenialuusssunLasuLIMas ANudNRUsIsuAn nqensniiewu
Basic counting technique, binomial coefficient, the pegionhole principle,
principle of inclusion-exclusion, ordinary and exponential generating functions,

recurrence relations, introduction to graph theory.

NQu NI an(m-0-b)
Graph Theory
Woulwus1edwn : Introduction to Combinatorics Mathematics
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An introduction to graphs, paths and cycle, trees, the shortest path problem,
connectivity, Eulerian and Hamiltonian graphs, matchings, plana and dual

graphs, colourings, directed graphs, networks.

nanalatilosdy an(an-0-b)
Introduction to Topology

Joulusein : moboseor MiwTeRdwiudeu

Usniidmoneladvilu aunudagiu Uiglides nagandenlos mnudenlosanyi
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U3ideszeemansedu nufunluamlu-hueinsad

General topological space, homeomorphism, subspaces, connected products,
local connectedness, arcwise connected spaces, homotopic paths, single
connectedness, compact topological spaces, compact metric spaces,

Bolzano-Weierstrass theorem.

AOANUFIY an(en-0-b)
Basic Statistics
Waulvsnedwn Tl
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ANUVUNELAZYBUTYILVRIADR TayalAZIEAUNITIA MUNIUITNIINISEDA AL
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Meaning of statistics, data and measurement, method of statistics, probability,
random variable and probability distribution, sampling distributions,
estimation, testing, hypothesis analysis of variance, linear regression and

correlation.

. g A v
AU ULUDINY an(a-0-o)
Introductions to Probability
= a =
Roulvsedw il
Audandy Mudsdu n1suanuasmuuiasiluvesdiulsdy Araanuienas
AnuLUsUTINRImLUsaN Tumuduaslandunaiiia n1suanuasianysgulen
MskanuaLUsdNsollosuewlin N1suanwasnNIIsdudulsduaniifiuas
n 45
Probability, random variables, probability distribution of the random variable,
expectations and variance of the random variable, moments and generating

functions, discrete random variable distribution, some distributions,



nekbo&xo6

mekbo&ooe

mekbo&ool

melboc&oom

continuous random  variables, probability distribution variables two-

dimensional and n-dimensional.

fFuurAaAEns n(lo-lo-&)
Mathematics Seminar

Goulvseden - 1uf
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Report and discussion paper to integrate mathematical knowledge.

UARAAE o an(en-0-b)

Callculus |

Roulvsedvn « Lidl
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UARAGH I an(en-0-b)
Callculus I
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Improper integral, Laplace transform, numerical integration, polar coordinates,
graph in polar coordinates, area and arc length in polar coordinates, analytic
geometry in en-space, algebra of vectors, sequences and series, Taylor series,

convergence and divergence testing

walulagdwmsunisdoundindnans an(en-0-o)
Technology for Teaching Mathematics

Foulvsiedan ;L
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Meanings of learning material and technology in mathematics instruction,

creating learning materials with the content and the learner, use of
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mekboc&ood

meboc&oob

melbocooa

mebocoor

mebocoox®

technology for mathematics instruction, software for mathematics instruction,

and use of technology for mathematics learning and teaching development

adinFansnaly an(an-0-b)
General Mathematics

Feulvsedn « il
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Basic statistics, probability, sequences, series, functions of a single variable,
limits and continuity of functions of a single variable, derivatives of functions

of a single variable, applications of derivatives.

ANAAEATEMSUIMEIAERT o an(en-0-b)
Mathematics for Science |

Foulvsedn - id

aflanazanudoiiesvosiladdu eyius nnsdundinsaileddunieiaus uagns
Usegna

ANAANAASENNTUIMEIAENS o an(en-0-b)
Mathematics for Science I
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