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Analytical Chemistry I
a A A
ANBUUNTE 2
Inorganic Chemistry I
Aa ¢
ANBWNISE 2
Organic Chemistry I
FANYIANEIINLAR
Chemistry Terminology
ANAALATIZA
Statistical Analysis

I

3(2-2-5)

2(0-4-2)

4(3-2-7)

4(3-3-8)

3(3-0-6)

4(3-3-8)

20 Bulfif

1(0-2-1)

3(2-3-6)

4(3-3-8)

4(3-3-8)

3(3-0-6)

3(2-2-5)

18 MuIgn
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b 74 1
AuUN 3
ANANTISANEIAN

o/

nszuamnsAnseenuuugniaduilsznaunisyafana
Design Thinking Process for Digital Age Entrepreneurs
LAHIBIRANS 1

Physical Chemistry |
wansfliansiinmzinaniuaznnaiszynd
Instrumentation for Chemical Analysis and Applications
anlnsalnd

Spectroscopy

A AR

Free Elective

I

Y a4
AUWUN 3

AAnIsAnEIUany

YIWINITAHIFUIRNTTNNNTEBN
Integration for Professional Innovation
WWRIBIRRNS 2

Physical Chemistry I
ANSANEIMINARNF NS UVISNYINTTIIHYER
Chemical Study for the Natural Resources
AP anAen

Major Elective

Fauadlsialy

General Biochemistry

I

3(2-2-5)

4(3-3-8)

4(3-3-8)

3(3-0-6)

B(X=X=X)

17 AUAH

3(0-6-3)

4(3-3-8)

2(0-6-3)

3(2-2-5)

4(3-3-8)

16 MuHIgnn
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242451

242452

242xxX

242xxX

XXXXXX

242454

242455

242456

v '
AuUN 4
ANANTISANEIAN
NHNWT
Seminar

‘jzuu@’ﬂm‘j@mmwLL@:mm‘jgﬁumﬂ@

Quality Management and International Standard Systems
A uaniaan

Major Elective

A uaniaan

Major Elective

A AR

Free Elective

I

Y a4
AWUN 4

AAnIsAnEIUany

ANTANUNANTY*
Independent Study
TN
Professional Training
ARAaFANET*
Co-operative Education

I

* amAenBuwies 1 578997

1(0-3-2)

1(1-0-2)

3(2-2-5)

3(2-2-5)

B(X=X=X)

11 Kdaafin

6 MiEn

6 MiEn

6 Miun

6 NUHILH
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3.1.5 ARBUIYSILIU

001101 surineludiauszanin 2(2-0-4)
Thai Language in Daily Life
yinwzng N nedimniaie nsgm nnssuans uasinezdiuniaya nadew
Tunsasans nsReans@inUazaniulfodamsizan
Listening and reading skills in Thai for receiving message, speaking and writing in Thai for

delivering message, proper daily life communication

001102  Au1nendsiainis 1(0-2-1)
Thai for Academic Purposes
nnstinE edanaile n1aya neEu uazniden ysanniesantumandan
ANTHRANAINTIILINTT
Integration of listening speaking reading and writing skills in Thai with other fields,

producing academic works

001103 ATHIBINGEAMILTIALSEZINTN 3(2-2-5)

English for Daily Life

Fdwdt douan aduazliennaniniudongquduiugiu ndnniatiniusangufounis
fls wa g1 e nnsResstioyadesdiufantumunsuazianlniindazdiu

Fundamental level of English vocabulary, expressions, phrases and grammar, English
usage in listening, speaking, reading and writing for communicating basic information regarding self

and others in daily life context

001104  aEEINquIRantsiaaTs 3(2-2-5)
English for Communication
Fadwyl duan aRuazlaennsoinmendsngudunans nannnsEnuisongudinunng
s wa g Beu nmaRamsTianiunisoiniafidunsuaznisusseaifianiuResing ¢ saudn
Intermediate level English vocabulary, expressions, phrases and grammar, English
usage in listening, speaking, reading and writing for communicating in familiar situations and

describing familiar matter
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001205 auEsnguiRanisiassdlrnIsuaziandn 3(2-2-5)
English for Academic and Professional Communication
AANA duau aduazlreinsolnuidengy nannislEniuidengefunisils
A 811 B nsfeasuuAunYnInIaRnELAYaNEN
English vocabulary, expressions, phrases and grammar, English usage in listening,

speaking, reading and writing for communicating in academic and professional contexts

002101 ms"f%mm‘fu‘[@ﬁLﬁ@%’imqﬂaﬁﬁ’a 1(0-2-1)
Technology Usage in Digital Life
winAmAgaTUmA L lagnsRNReeSuArEumeSin FanuISFINeIN MANNI9Yn
ganssnndeddidnnseiing nslimaluladvisrenfiaweiuarBumedifin n1sligenuss
AHNIU
Concepts of computer and internet technology, office software, principles of electronic

commerce, usage of computer and internet technology, usage of office software

002102  AMHBRIANWAING 2(1-2-3)
Digital Intelligence Quotient
ﬁ@ﬂﬂg‘ﬁﬂ’mLL@%@‘EEIﬁ’i‘iNVILﬂEI']‘ZIﬂGﬂULVIV"ITHTNEIN”I’?LVWT ﬁ@ﬂﬂ’]’iﬁﬂﬂuﬂﬂﬂj@uﬂz

NVTAULIA ﬂW‘Jﬁmﬂ‘jﬁ"ﬁmj@"ﬂ'ﬁfmﬁ‘jmf%l,l,mﬁﬁLﬂuﬂgﬂﬂﬁdﬂ AsReaNseg9ilasusasuuainly

angsnefifsadesiumaluladansmeuaznisdioans
Principles of laws and ethics concerning information technology, principles of information

accessing and information, extracting information and presentation, ethical communication according

to laws concerning information technology and communication

003101 quw‘%ﬂmam%?umsé'ﬂms%m 3(2-2-5)
Artistic for Life Management

US98 N19ANNTIALUAITHNAINARILN NAIANLAZIMUETIN UTeifraniuas

v 1
™= A A

AfFARNNAN nzigdne gunBanmiunisanilndin nsdanisReuandenilanisnissdin iy
RIANUAZYNYN NNITANITNWFUNMNNALUATARTT UNUMIUAZMTHNTIvaennes w1911y
saufiugDu nsltisdiauaznisgeladdn nsuanspenfangAinssuneiTuamEIIHase5 1A

9w ngrsne uEAmlszandu
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Life philosophy, living on social and cultural diversity, history and local way of life, Phayao
studies, aesthetics of living, environmental management for earning a living, physical health, mental
health management, roles and duties in cooperative works, persuasion, proper code of morality and

ethics, laws in daily life

003102 NIFWAMRMINBZUAZNISITENEARaATIN 3(2-2-5)

Skills Development and Lifelong Learning

U4%YI1N19AM NANNITARDEIIRTTITUYIMUALAAENALATIZA NAaNNITARDEY
a59agad nANNITINIUdINANLAZNNTAaENT MANN1TEEUEARaRTAR uAZUIAAADNS
wule nsimmYInEEnefIaN YARNATNLATNISUARIDBN WAIAN TiNELN19An YinEznisAn
atineaE9aTaA TinurnsAnegeiiansonio ineznnadeas wasineznnsBeusnaandin
Asndudmsuawinn MINBLNIIFIUNITRIUFIULAAR

Philosophy of thinking, Principles of critical and analytical thinking, creative thinking, collaboration,

communication, lifelong learning and growth mindset, development of social skills, personality and
expression in society, thinking skills, creative thinking, communication skills and lifelong learning for

future, personal financial skill

003203  L3eN5IIUTNNTIANITNFIAN 2(0-4-2)

Collaborative Learning for Society Creation

YINHEN19BEuETNTY NTANYITMUETTHILAZATTANIDINYY N19YIN9 TN s
anangnnisinemaduiia nsuansesnTufiasnane N13919UNK NSHMUANALNE uay N3
o o o & A A v A o a
ANAUNITATHUHIUINA1 TV T T ﬁ‘ﬂﬁLL@::‘Viu’TV]?IﬂQG]uLEGG]'WNT‘IQ‘VTN'T?.IT‘LA?‘I’WW]‘N%WTH
o 1 = v o v o v dl dl @) = dlv a 1
MNAN NITIINND  ULATUTUAUAMNUNNINILIARDHTIUFLULURY ATIHLUUNALNDNITUNATDUAD
f1an AHATznIn uaATuaT AN A ARyasiananeoififneesdean e n1seansuly
ATHUANANTN N TBHEITHILA I AHLAN T WY

Community learning skills, study of the culture and way of life of the community,
collaboration, psychology of collaboration, public expression, planning, strategy formulating and
implementing plan in collaborative works, human rights and obligation, cooperation and adaptability
to changing environment, responsible citizens, awareness of value and importance of Thai identity,

acceptance of cultural diversity and respect for others
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003204 ﬂq‘s’%’mﬂﬁiqwﬂﬁw Reuandan HRTYNTU 1(0-2-1)

Health Environment and Community Management

ANIBLENSFINgENTIN N1aBasAlaymgun neesaues AnEUaensielunis
Fng98Am n1aAmailgmIAsundentasuey n1sausuLazALulaTInITdgnIn
Aouanden Tuguauuufidoudon avsiduisidmngunam fauanden uazgum

Knowledge of health, analysis of one’s health problems, safety in living, searching for
community’s environmental problems, collaborative planning and lauching environmental health

project in community, leadership in health, environment and community

o/

003305 ﬂ‘szmumsﬁmﬁafaaﬂLmugimsmué'ﬂszﬂ@umsﬂqﬂ?ﬁ N 3(2-2-5)
Design Thinking Process for Digital Age Entrepreneurs
mmﬁﬁui’mmiLﬂuﬁjﬁi:ﬂﬂumiﬂmﬁ@ﬁ’ﬂ ﬂ”ﬁfm\ﬁLLNuLLmﬁﬁqiﬂiiNWNmﬂfm

dvsuidaznounisnmantfaesniaifiufusznaunisgafana n1sliadesdedndmsy

HuszneunistugARaia NszuaNNIIAAEEaNIUY INIARNTEE WNAIINAIENTTIINNNSAR

\ENBNLUY AMEIIN 938FITHIBNHUIINBUNTYARAYIA
Basic knowledge of digital age entrepreneurs, financial planning and transaction for

entrepreneurs, qualities of digital age entrepreneurs, usage of measuring tools for digital age

entrepreneurs, design thinking process, concepts of developing new products using design thinking

process, ethics for digital age entrepreneurs

003306 UTHINTTAMNZTRIANTTUNTBIEN 3(0-6-3)
Integration for Professional Innovation
migimqmﬁmw%ﬂmwmmﬁmﬁﬂmﬁﬁﬂ@jmiﬁﬁﬁ’ﬁmu@ﬁm% NN99ANULL

WAZEFNUIRNTTHNNABIBNAIYNTLUIUNITAATNDBNULY WATNITFENFTIALUIAALT 9

WIANTINVINATEN
Integration of knowledge gained from general education courses for professional activities,

designing and developing professional innovation using design thinking process, creating concepts of

professional innovations
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241111 adarans 1 3(2-2-5)
Mathematics |
AfnuazANsieiflasnnsileii ayinsuasdiusaosilsfiuion dauasileiig
DAY 19Uz NATRIB YA USUALUIRUS
Limits and continuity of functions, derivatives and integral of algebraic and transcendental

functions, applications of derivatives and integrals

241112 ANiAFARS 2 3(2-2-5)
Mathematics I
WATBANTITUEANE USRS [HRIuLY S1ALLATENTHIBITHINGSY BYNTNAET RN
uazAMEsDiiasnsisiimataiuls apiusresilsifumanedauls

Techniques of integration, improper integrals, sequences and series of real numbers,

power series, limits and continuity of several variable functions, derivative of several variable function

241211 WARARH 4(3-2-7)

Calculus

sruufidmidedn Panfigndn niadaunamaacia ayiudasyficme ayiusuazaius
yasfaridunanadauauaznisazynd Uaiusnanaduuaznisazgnsd Usnusnaneduluidn
NTNTTUBNUATNTINGN FHININAET UFTRUTANIEN UFRUTANRT NouundFius

Polar coordinate system, Euclidean space, sketch graphic surface, directional derivative,
derivative and integral of several variable function and applications, multiple integrals and

applications, multiple integrals in cylindrical and spherical coordinates, vector field, line integral,

surface integral, integral theorem

242101 waniAl 4(3-3-8)

Principles of Chemistry

a813uazN13dn TAsIEs1vareeN sruuiGeenn siuszafiuazlaseadslniana
Usnaouansduius Ufasenadl A ao9ufe 109iman agazany gumwamandidadin
aaunarmanfiefl auaaiall naa-wa il watundes fduandes

Matter and measurement, atomic structure, periodic system, chemical bonding and

molecular structure, stoichiometry, chemical reactions, gases, solid, liquid, solutions, fundamental
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thermodynamics, chemical kinetics, chemical equilibrium, acids and bases, electrochemistry, nuclear

chemistry, environmental chemistry

242102 arwaansielusiasfifinnsad 1(1-0-2)

Chemical Laboratory Safety

umiesanslasadenionid el aseilseniafafisenad uas
araafiduiie nsdafuuaznisiidnansndedegnies ienaisieyaniiulasnises
a1aafl wunUfiRannagiuienistiesiu aunsolffasiudouyana wazdandegiifmg
dpsannanaind

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

Aan a o

242103 1AV lUuasIASiBunas 4(3-3-8)

General and Organic Chemistry

VBrnouans@uing laseadvezmon fusunil gomnasansiasl sauaansiad ns
Bunda n1awdanuazlfitentesansduvadiannndne g Hud ueaian waafn waalm
ansUsrneunzlannin uaaRaialad unanesed Auaa Swes uaaflad Alew nsrA1sUaNdan
uavaANS 1afiu uazanstaluana

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

and their derivatives, amines, and biomolecules

242104 AN 1 4(3-3-8)
Chemistry |
o = 2 o/ o/ I'd v v s =
UNHIMTNLAN UTHIUEITNNNUD Tﬂ’ﬁﬂﬂ‘i’]\?ﬂi@l’ﬂm FATINTG NNUWH@G‘E’WJ NWHRTSLAN
wia 209uds 2999181 ﬂﬂ\‘iLL%mﬁmd@’]uLL@zﬂﬂ@ﬂﬂﬁﬁ A5 AL UUUAMIFDTHTRATIN DS LY
a A dy v v a Aa N o a . v
Tmmmﬂmmmu NIINCNYURETHNUFVDINTTRE XL ‘Vlf]ﬁslgﬂ‘imllﬂ LANBUNTS LIANRNLIRADH
Introduction of chemistry, stoichiometry, atomic structure, periodic table, properties of

elements, chemical bonding, gas, solid, liquid, amorphous and colloid, changing of state and
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introduction to thermodynamics, solution and solution properties, acid-base theory, organic

chemistry, environmental chemistry

242105 1Ad 2 3(2-3-6)
Chemistry li
aauransiadl augaladl Wied sueandisandin s1anamdti wifoedes a9
Faluana inilgaammngsn
Chemical kinetic, chemical equilibrium, electrochemistry, representative elements,

transition elements, nuclear chemistry, biomolecules, industrial chemistry

242106 A tuEAnlszanTN 3(3-0-6)
Chemistry in Daily Life
AornEidasiuniansl 599tussInenR a19Bun3d aranedwned anaiuludin
Uszandi iadamsuiuslan
Introduction to chemistry, natural element, organic compounds, polymeric compounds,

chemicals hazard in daily life, chemistry for consumer

242107 A NEAUgINNaAR 3(2-3-5)
Fundamental of Chemistry

a a

aansuazn13dn taseadeezaen svuuiidensin saaaniigwngn olave Tany

q

aaa S e

namddu fuszafiuarlnssadwlnana Usnnnansdning Uiiseedl fng aeuds 2aeman
a198raNY ANAALAR NIR-tua LA (WAn

Matter and measurement, atomic structure, periodic system, representative elements,
metal, nonmetal and transition elements, chemical bonding and molecular structure, stoichiometry,
chemical reactions, gases, solid, liquid, solutions, chemical kinetics, chemical equilibrium, acids and

bases, electrochemistry

242111 afideiRnduasnisilssynd 4(3-3-8)
Physical Chemistry and Applications
wisuazvgefaaiasuia andfinsciem GHud nrsunsdiu asvilauas N9
ArmEDN WA ARIAEafugnmnamaRsuLazn nin [Ulazgnd ssuussdlaznauifien uaz

s o o p=} a & g a & g P}
NRANEBIALSENDU LNHANNINNTA NNG}Z\]L?}N N’]’ﬁ@$ﬂ’7ﬂuﬂu@L@ﬂIVIﬁTﬂGILLﬂ$@L@ﬂT‘V]’§T@W =H|
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nan-iws iuad auganianizdmsluians saumandinfiuazniadazgnd anusidesdiu
Aenfuassmannefiues SRR weReRa sruLYeIRDaaaLs

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

242120 ARALASIEALBIUTHI 4(3-3-8)

Quantitative Chemical analysis

vminfeatiuniansedt nsldaanmnaeiainenzst nsinssdlaeuamin nns
Arsnehlneilannmns Aansuenans nsananesvinazans Aannelasan N uminfaadiu
aasflannaaiiainsisd sanstlalewaedamtaadnInsinlauns aznondnuaunnsn
FuanlngWlawed ufalpsnanna il wazlamesnasuudaninlasualnna i

Introduction of analytical chemistry, statistics for analytical chemistry, 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  \AfBunsg 4(3-3-8)
Organic Chemistry
uminafiaunad nadunnanslszneudundd n1adunte nadsugaalaaiaing
wazlalawedsng 7 anif Ufiteuaznalneesanstsznauriiausaian uoadn uaalad ozls
wfin ewmelslondn wesfadlad ueanssed dwes i ueaflas Alan msUandanuazey
WG
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
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242221 ARTASIZA 1 4(3-3-8)

Analytical Chemistry |

MENNITAUGINILATAATIET MR nIsEeaTAfimATlAn1sgudaating
a1 ENGagtawiinTnsned aaR7Ehuaitased AEnseszilagdminuay
ATANAZABN N15AATIEALALUENIAT A1 MINIANTA LA 115 INIALLLANAZNBY N9
TnmsauuuifiaasUszneuidedon wazn1smmsauwuudaend n1ssuanaiass1ansinnig
Twnam n9ipaeAlBanaiansfaad e nn1siman

Introduction of analytical chemistry, calculation for solution preparation, 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, calculation for titration curve construction, sample

determination from titration method

242222 \AHRASITA 2 3(2-3-6)

Analytical Chemistry |

ANTuENETIAAEnTatAdedaYinarany uazAtlasunlnnsfladnedng 1 Tas
N1 lnsALunsEATELAzLUDLANLNY Tasuannafunurednsivarlasanlnnsfeila
wanuasnloann wfitlisisfde i THun A8Twmuglawed Sidnlnansnimed gaouuues
pavudn e uazlaunsned nnaUszgndlitusnadnsinaninsuaznsnenstiasdiv

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, application for samples related with medicinal plants and local

resources

242231 afaRunSE 1 3(3-0-6)
Inorganic Chemistry |

TAs9a5192990s AN N ui) @@%ﬁﬁm%m:MML@:Tumq@ Us1ngnisainids

o/ o/ 4 o/ = ddl a o/ = v ddl

yaneolreunen WusTiAluacnge)atuneiussial qumwmﬂmL@qmmzwqwgw

a ] 4 4 a [ = ga

ﬂﬁmﬂgﬂﬁwmﬂmmq@ gasuialany aa9uds laaefinuazlaseadanan an9usenau laaash

wiuazansBedan anngilesmmfantuansUszneulansBumsd
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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, introduction of

organometallic compounds

242232 \AfaRUNEd 2 4(3-3-8)

Inorganic Chemistry Il

nquFngn auansrasluans aawamdnsoe anlnsalniidesdiuansans Us
neavafiuwdd nalnnsfia Ufiseeenafiofuad Uffsennan-watuininazatsd ithwiuay
Tdlesin wmaiadosgudimsunisnidnemzianiziuansusznauefiundd n19%n
N3NNI sIINTANIseiun3duiinsnzduazlsyynd e n19AnBsaanuULLIAanITaE9
WIBNTINNNLARTNNES

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

solvents basic characterization techniques of inorganic compounds, characterization and applications

of inorganic natural resources, design thinking for inorganic chemistry innovation

242241 ARBUNSY 1 4(3-3-8)

Organic Chemistry |

s dasgiuiendumnyileiiu Tauslneiu Wiszeiliansussnaudunad nissm
te Telnuasuazaneslons andfnngn ezl ise1289819U9NaUUEALAN
woarn woalal azlanin sasnlugnlaew weanaged Auea mad sanrenalnnig
AnUfRseuaznsdanssiluanaressnsUsynaudumadedioing

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 \ANEWYISE 2 4(3-3-8)
Organic Chemistry Il
UffBenssanstsznavuasilas Alaw UfAsensunuiiisaumlsueaniasues

aaa aaa

189815U5EnauANsUeila U§isenresansussnaunsnnduendaniaranius Uijise1ees
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ansUsznaueiiy imelslndn uazn1sUszgndly nnsAnBsEnnLULIRBNTTRE 19 TRNT TN
A ueuAn

Reactions of aldehydes, ketones, substitution reaction at alpha-carbon of carbonyl
compounds, reaction of carboxylic acids and their derivatives, reaction of amines, heterocyclic

compounds and their applications, design thinking for further chemical innovation

242251 AWVIdaiEmInaLAl 3(3-0-6)
Chemistry Terminology
Anvimafialuuunnaeeil n19suunAHaYISIngEnnediuei sUuuunIs
auan1irns ey
Technical terminology in chemistry, chemistry articles reading in English, general academic

presentation patterns

242311 1ARIESARNE 1 4(3-3-8)
Physical Chemistry |
wiauaznqeiasunamaniinfzauia  Usingn19oin1ademin. gomnamansiaf
anAAInNIALAT NI TEENTRTENENTAzAY aaunamaniiail A Win
Gases and chemical kinetic theory of gases, transport phenomena, chemical

thermodynamics, phase equiliorium and properties, chemical kinetics, electrochemistry

242312 AR ESNEANS 2 4(3-3-8)
Physical Chemistry Il
wnfirnaudn axpan Tuanauszsnnsalndaziuluana indAuia nsgadunig
NMEATNLAZLAT ﬂﬁi@ﬂ%ﬂfﬂi"ﬂﬂ@ﬂ Lﬂﬁﬂ’ﬂ@ﬂﬂﬁﬁu@mmﬂiﬂ‘fii&lL’NQ@ WaALNDT ﬂﬁiﬁi:ﬁﬂﬂﬁﬁ%
nsRABeEENLULIBNTEENuIANsTNntna TuauAn
Quantum chemistry, atom, molecule and molecular spectroscopy, surface chemistry, physical
and chemical adsorption, adsorption isotherm, colloid chemistry and macromolecules, polymer,

applications, design thinking for further chemical innovation
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242321 Lﬂ%ﬂﬁﬁﬁl‘ﬁﬁﬂ’]i%tﬂi’]zﬁﬂ’mLﬂﬁLLﬂxﬂ’]iﬂizEAﬂﬁ 4(3-3-8)

Instrumentation for Chemical Analysis and Applications

ninnng waesdauaznislsryndlfrasdananlaleian -Aaibaaninswlnmes
Aunssamunnsnlnue? wazarmanfinueuzaniu awnlvsilnuwed viideadulas
mlnnail ufalasunnna @ uazlasunlnnanlessmaranssanzgs nsdssgndlEnudangng
Fonastnsuazninenvinsdu

Principles, instrumentation and applications of ultraviolet-visible spectrophotometry,
infrared spectrophotometry, atomic absorption spectrophotometry, introduction to chromatography,
gas chromatography and high performance liquid chromatography, application for samples related

with medicinal plants and local resources

242341 qulnlneaing 3(3-0-6)

Spectroscopy

uninAgafumninsalnd nquizesdansilalaian-Aada anlnaalnd
Bunsnan awninaalnd Auedesuunudineloumd sadnlnsalnd wazuns anlnssd n1s
UizqﬂﬁmﬂﬂTﬂﬁﬂTﬂﬂTnmﬁLm%ﬂmm%ﬁwwLﬂﬁ"ﬂmmiﬁdLmﬂzﬁummmﬁﬁqﬁ@m
anning

Introduction to spectroscopy, theory of ultraviolet-visible spectroscopy, infrared
spectroscopy, nuclear magnetic resonance spectroscopy and mass spectrometry, applications of

spectroscopic techniques for structural determination of synthetic compounds and secondary

metabolites from medicinal plants

242351  ANSANEIVILAREIMRSUNSNEINSEITHAR 2(0-6-3)
Chemical Study for the Natural Resources
W’%/Wﬂﬂﬂ’iﬁ’i’iﬂ"h’ﬂ(?lLLﬂzgﬁﬂiyiyﬂﬁﬂﬂﬁlu ﬂizuquﬂﬂiﬂﬁmNHuTWi NTLYNATTDAN

QUENI9EININ N15AATILABIRNININ A1FAATILRIBIUEHNY AT ndTE n1TRALE

BENUULINBN1TEE 19N TANTTNNaAR Tuawan
Natural resources and local wisdom, herbal extraction methods, isolation of bioactive

compounds, quantitative analysis, qualitative analysis, applications, design thinking for further

chemical innovation
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New Frontier of Researches in Physical Chemistry
wannIswaznisaRUseiaded Fsunnuaulaniaafl B andbaiadafianauansing

Aubuusiaziinisinen Sanunlu Fandugs ndiBeAuan nseanuuuluiana ndnsfiauas

WATATHNNITNANE UEAN2 289 WAT N AT B RAN S
Principles and discussions of interesting topics in physical chemistry with different topics

each year nanomaterials, advanced materials, computational chemistry, molecular modeling,

instruments and characterization techniques in physical chemistry researches

242412  \ARWARINES 3(2-2-5)

Polymer Chemistry
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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, polymer nanotechnology,

principle and discussions of interesting topics in polymer chemistry and polymer nanotechnology

242413 Lﬂﬁﬂ’ﬂNﬁQLﬂ@%LL@Z’ﬂ’amLUUTNL@Q@ 3(2-2-5)

Computational Chemistry and Molecular Modeling

sufieuagnisAwnosiall weuandle Wl Wana narmansnrausn namans
Baluiana BRaNNEIHNaAITRSAranFNLAz N an5IEs luana noufieifuaaaaniu
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Computational chemistry methods, ab initio, semi-empirical, quantum mechanics,

molecular mechanics, combined quantum mechanics and molecular mechanics, density functional

theory, basic theory for molecular modeling, building chemical structure on computer, molecular
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modeling calculations, applications to structure and their stability, applications to chemical reactions,

applications to properties

242414  \ARNIANTTH 3(2-2-5)

Innovative Chemistry

WHIRMAEATUNIANTIN UITnNnIeanudangsn uiasinnzesiangss NIsuaung
&5 UIANTIN WIRNTINNLAT WIRNTIHINNNENINTBITHYIR [WgHEUW N13TANITNINI R
natleyayn

Innovation concepts, types of innovation, sources of innovation, operations and process
innovation, chemical innovations, innovation in natural resource-based community, managing

intellectual property

242415 afimlwmalulaguaznisuszgndld 3(2-2-5)

Chemical Nanotechnology and Applications
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The convergence of chemistry and nanotechnology knowledge for understanding of
innovation creation from natural resource-based community, colloids and nanocolloids, colloidal

properties and stability, nanoemulsion, nano-encapsulation, nanocarriers

242421  waluladadalituadfiinsizi 3(2-2-5)
Modern Technology in Analytical Chemistry
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Vinafiu
Description and discussion in topic of current interest in analytical chemistry, modern

technology, theories, applications in analytical chemistry for samples related with medicinal plants

and local resources
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242422 LARENIITUIARAN 3(2-2-5)
Environmental Chemistry
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Ecosystem, pollution, effects of the environment to society and community, causes,
correction and protection of environmental pollution, safety in laboratory and everyday life,

environmental conservation, sustainable development goals

242423  W1MSFILARNTAATIEN 3(2-2-5)

Standard Analytical Chemistry
ANANAIBINIATINNNTAATIZIMNLAS FandneBe nannisnsaeaauay THA
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Importance of standard methods in analytical chemistry, reference materials, principle of
method validation, uncertainty assessment, instrument selective for application in food, clinical,
environment, medicinal plants and local resource, calibration of glassware, equipment and basic
chemical instrument
242424 \ARFALNNDNITNHUINIE W 3(2-2-5)

Green Chemistry for Sustainable Development

a o/ a =Y ¥ v a ad a o/ lt:l

fgnuaznannIseedAd @ nsAneIABATIIARA 38 LLNZ’JVIEI']ﬂ’]’iNNEGEﬁNVI
dhaulaieinllgnisimmnasnisimssiuuueiiiassdifides nannistunisi@entéingiu
WATNAATUTITIINIZAN N1TINUARLAZNITDBNUUURNAAN TV ILARLAZNTEUINNITNAR
nsanuazindanstiansfiiivdunsneluatnnsdansed dausefiseniminnaunntdan(Hiu
nsvuannIamaLei nstdlsylamianndaquiasluaznisszandlinididanlugaamnsss

Definitions and concepts of green chemistry, studying and searching on current interesting
technique, methods and modern science for development of green analytical chemistry methods,
concepts for selection the suitable materials and products, plan and design of chemical products and

processes, reducing and elimination of hazardous substances in synthetic method, reusable catalyst

in chemical process, utilization of waste materials and application of green chemistry for industry
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242425 WIARANTISIATIEALUSNIRAISANANN IRNANA RABMISUASAISINEAS  3(2-2-5)
Quantitative Techniques for Residues in Food and Agricultural Products
A1TANF1 UNAATUTIBIMITUAZNITNEAT N1SRBNATAATILINARS U ATlA
wWnlnsaln® walalasunlnna il n1swseudnegaiunisimeisdi nsamse nandowst ns
wauaydiaanzvinadaya
Residues in food and agricultural products, selection of an analytical method, spectroscopy
techniques, chromatographic techniques, sample preparation for analysis, product analysis, analysis

and interpretation of results

242431  n15AATIANNLIAN D HNNSE 3(2-2-5)

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

infrared spectroscopy, uv-visible spectroscopy

242432 \ARIAABHWNTE 3(2-2-5)
Inorganic Material Chemistry
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Tasesdananuazanfvasansisznounil et n1sdanssidanefiumid n1s
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Crystal structures and properties of inorganic compounds, synthesis of inorganic materials,

applications of inorganic materials, recent research in inorganic materials

242433 '3’@161Qa'lmmzﬂ'1‘iﬂszqﬂ¢ﬁ% 3(2-2-5)
Smart materials and applications
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Introduction to smart materials, properties and structure of smart materials, synthesis and

characterization techniques of smart materials, development and applications of smart materials
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242434 \@adLEsIRN 3(2-2-5)
Ceramic Chemistry
TnssaisiugnrasasUsznauagiugang auifinianduaznsnianinasdan
3NN ABANEIULANIZYBITAALEIINN NTTUIUNITNAALINRNNNGATINNTIH
Basic structure of aluminosilicate compounds, chemical and physical properties of ceramic

materials, characteristics of ceramic materials, production of ceramic materials in industry

242441  WERAMYISIINTIRUAZNNTUST NG 3(2-2-5)

Natural Products and Applications

NANLADITINTIMUNFITUILNBLINNEGTINEE  NAINATRIATILINTUAT NTuen
WazNI9AATITlATIaE19laeAgyaaail A8n1enieninuasniTiinAns uTiaT TN (U1
Uselemd

Clossification of compounds from nature, studying of biosynthesis pathways of
biomolecules, isolation and structures determination by chemical, physical methods and natural

products utilization

242442 ANBUNIENIATIEN 3(2-2-5)

Organic Synthesis
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PNNITVAHINNTITHER

Concept designs and techniques of organic syntheses, methods for carbon-carbon bond
formation, functional group interconversion, protecting group in organic synthesis, disconnection
approach for organic synthesis and simple synthesis for chemical modification of secondary
metabolites from natural source
242443  FsssNEBRAzNITUsz A 3(2-2-5)

Natural Colors and Applications
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Types of natural dyes, advantages and classification of natural dyes, methods of extraction

and dyeing, applications of natural dyes

242451  dNNWA 1(0-3-2)
Seminar
nnaRudu nssausantieya n1sdiasnzd nnadeusieene davindednaueld
AMENdengE N9raRe NsefAUsne uarnsmeudadnainlulssiunnedinuad
Searching, collecting data, analyzing, report writing, media preparing in English,

presenting, discussing and answering question in chemistry

242452 izuu%ﬂﬂ”liﬁlmﬂ”l‘wLLﬂz}l’](ﬂ‘a‘g”luﬂ’]ﬂ@ 1(1-0-2)
Quality Management and International Standard Systems
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memﬁﬂqmﬁﬁmmuqm
Basic quality management and international standard systems, quality management
system, environmental management, food safety management, competency requirements of testing

and calibration laboratories, good manufacturing practice, hazard analysis critical control point

242453  Tasseumaadl 3(0-6-3)
Project in Chemistry
nnsdminlassmluiadentandl nnsfuastuazssusandoya nisdszyndaanng
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Project about topic in chemistry, studying and collecting data, application of basic

knowledge for the preparation of interested project, presenting and writing project report

242454 AISANEIANSL* 6 Niaefin

Independent Study
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Studying, collecting data for the preparation of interested project in chemistry, doing
research based on scientific methods, report writing, presenting and discussing by using knowledge

of chemistry

242455 1SRN 6 nuafin
Professional Training
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Application of basic knowledge for training, learning, gaining experience, improving
working skills in chemistry, doing research project in private or government sectors, report writing,

presenting and discussing

242456 ARAAANLI* 6 nuafin
Co-operative Education
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Working, learning, gaining experience, improving working skills in chemistry as apprentice

in private or government sectors

243101 Fanawialy 4(3-3-8)
General Biology
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HurysuazwgfAngs

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

genetics, evolution, biodiversity, structure and functions of plants and animals, ecology and behavior
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244103 WAndiiadin 4(3-3-8)
Introductory Physics
AdAFER ST AR ngnnsiaaeudt useliindas smiuazndssns Tuamduaznis
134 MaAReRALILNY saiTReesaans namanfaesa Usngnisoinanuanisd wiadly
TonAnd usmdntnin asastiidass Aandyalng
Mathematics for physics, law of motion, gravitational force, work and energy, momentum
and collisions, rotation motion, properties of matter, mechanic of fluids, wave phenomena and chaos,

thermodynamics, electricity, basic electric circuits, modem physics

247103  &@RIAIIZA 3(2-2-5)

Statistical Analysis

waAn 2auauazlsslerieesads sufeustnnamneads nanidefiueeenis
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Concept, extent and utility of statistics, statistical methodology, principle of sample survey,
descriptive statistics, probability, random variable and probability 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 Fafvialy 4(3-3-8)

General Biochemistry
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Definition and principle of biochemistry, chemical properties, types, structures and
metabolic pathways of carbohydrates, lipids, proteins and nucleic acids, 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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Usuilge
FAnuvia lUTAL 30 wiaefin | SrAnuasialUdeAL 30 wuasfin
NANIAINTEY 12 wuqafia NANIAINTET .12 wiaufia
001101 | n1stnnunlne 3(2-2-5)
Usage of Thai Language
001102 | MEIEINGEIATENNIEN  3(2-2-5)
Ready English Tmg1ea70
001103 | nendenguglanning 3(2-2-5)
Explorative English
001204 | Awdengufinamndin 3(2-2-5)
Step UP English
001101 | aeneluddndszandn  2(2-0-4) 318397
Thai Language in Daily Life Delna
Wnrn1siEn1ea e funisi
A9871 THN195069 uaTinBLfunIg
WA N5l Tunnasesns madeansty
FAnszanTulfiagnamnnzan
Listening and reading skills in
Thai for receiving message, speaking and
writing in Thai for delivering message,
proper daily life communication
001102 | Munmaideinnnig 10-2-1) | 91839
Thai for Academic Purposes Delna
nnslEnuninadiunisile nnsya
19874 LaTN15lYN YIWIN153NAL
FNARSAY NINAAHAIIEBAEINTS
Integration of listening speaking
reading and writing skills in Thai with
other fields, producing academic works
001103 | NMEIBINOEAMILEIR 3(2-2-5) | 9183
Uaea1u Dalna

English for Daily Life
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Usuilge

ATFNYT dnau aAuaz(vanaol
AEFInuduNugIu ndnnaald
AMEIBINGEAINNITHNG NA E14 1Dy
nnsdamsdoyaidossiuisaiunues
uazfanhidAnUazaniu

Fundamental level of English
vocabulary, expressions, phrases and
grammar, English usage in listening,
speaking, reading and writing for
communicating basic information
regarding self and others in daily life

context

001104

ﬂﬂi&iﬂﬂ“’dﬂq‘lﬂLﬁﬂﬂﬂﬁﬁlﬂﬂﬁ‘i 3(2-2-5)
English for Communication

ANANY duan aduazliannaol
ATEAFINquiunats nannagld
AMHIEINEAINNITH WA 81U 1D
m‘a?&@ﬂ%?uﬂmum‘sdmaﬁfjumﬂ
uAZANTUTIENEIABaTURYN 9 TaUdA

Intermediate  level  of  English
vocabulary, expressions, phrases and
grammar, English usage in listening,
speaking, reading and writing for
communicating in familiar situations and

describing familiar matter

3183%

S

001205

mmﬁaﬂqmﬁﬂmiﬁmﬁ 3(2-2-5)
BIABINTTURSATTN
English for Academic and Professional
Communication

ATANY d1u9U 2Auazlrengol
AEISINgY NANNNTENBISIN Y
Frunnails wa g1u e nnadtaan
UIUNIDINITANEILATBIBN

English  vocabulary, expressions,

phrases and grammar, English usage in

9189%1

S
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NAINYNT W.A. 2560 nANgnsUTULUII N.A. 2565
* * ) Usuilge
listening, speaking, reading and writing
for communicating in academic and
professional contexts
NANAYIYTMWINTG 8 wuqEfin | NNIAIYTNINISG - wWuoufia
002201 | wawiieslasan 3(3-2-5)
Citizen Mind by Citizenship
002202 | RIANNYIMUTTTH 3(3-2-5)
Multicultural  Society
003102 | ANHRANAVINARYIA 3(3-2-5)
Digital Intelligence Quotient
003201 | A199ANITHUNINUALT 3(3-2-5)
Aewanden TpgeRan
Health and Environment
Management
004101 | AavzTunisaifingin 3(3-2-5)
Art of Living
004201 | YARNATWLAZNTUARAS 3(3-2-5)
pEN AN
Socialized Personality
nguRrnaluladuas
ms?:"mmsqﬂ?ﬁﬁ'a 3 widqgfin
002101 | mstwaluladiieddn 10-2-1) | 97eAm
YARATIA Wl

Technology Usage in Digital Age
uuaAmAgad U Aluladnig

4

ABNNIADSUALAUNDITR TANWIS

o

#19N97% NANNI9YIgINTINN e

!
Bldnvsefind n13lEmaluladnig
ABNRIABSUALEUINDS iR N5l
FOWULITRIHNN

Concepts of computer and internet
technology, office software, principles of
electronic commerce, usage of computer
and internet technology, usage of office

software
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002102

ANTNARIANINARNA 2(1-2-3)
Digital Intelligence Quotient

wﬁﬂﬂgﬁuﬂmmzw%ﬂﬁ‘i‘mﬁ
Aendnarumaluladansma nannis
FUANIDYAUATRIIRUNA NITAANTS
foayainaansunlfuazinaunioya
nnsfeansageiasesssnuaziduly
arunguaneiiAsadostunalulad
ATEUNIALAZNTRDES

Principles of laws and ethics
concerning  information  technology,
principles of information accessing and
information, extracting information and
presentation,  ethical  communication
according to laws concerning information

technology and communication

797391

Tm s

NANATMINEL AN 15 BHaafin

003101

FUVBYAER3HN13In 3(2-2-5)
19839
Artistic for Life Management

U5BY1TIR N19ATTNTIAUNAINN
PRINNATYNTIAIAN LA TNUTITH
Uz aRAansuazAaaaniuiu e
Anwn gunBanIniunisadiugin nns
Fan13deuandeniiion1anisedinlu
FIANUATYNYEH N1TTANTTNNFUNN
VNUUAZARTE UNUMLAZHTNTIIes
e Tuntavingsdaniugan nnslis
finnuaznisgelafan nnaunansaand
WO RANTIHNIFIUA IS TINT T T TTHTR
i g iugRmszandi

Life philosophy, living on social

and cultural diversity, history and local
way of life, Phayao studies, aesthetics of

living, environmental management for

9189%1

Tla s




102

NANGAT W.A. 2560

NANYRTUTUUTS W.A. 2565

H15eh

Usuilge

earning a living, physical health, mental
health management, roles and duties in
cooperative works, persuasion, proper
code of morality and ethics, laws in daily

life

003102

ATAIMNIINEZUATNTEUS 3(2-2-5)
ARDATIN
Skills Development and Lifelong Learning
U5ry1n19An Nann1sAnaL19H
A1TUYTMUILAALTITLATIEA
NANNITANDLEINEEI9ETIA Nann19
FAIUIINTULATN19ADETT NANNNS
Bendpaandin uazuniAnfianis
Wule nasWmuaineeniedeay
'1_JﬂﬁﬂmwLm:ﬂﬁﬂmm@@ﬂ?uﬁmw
Vineen19An Vindeni19Anag1
N519899A Yinweni1TAnad1gd
A91T04EY W Vinun19RDaNS WaTYinYy
n1sdunsnaandaaiidndndinsy
DUIAR FINHLINNATUNITRUFUYAAR
Philosophy of thinking, Principles of
critical and analytical thinking, creative
thinking, collaboration, communication,
lifelong learning and growth mindset,
development of social skills, personality
and expression in society, thinking skills,
creative thinking, communication skills
and lifelong learning for future, personal

financial skill

9183%7

Dnla

003203

BEUFINNUITIARITIAN 2(0-4-2)
Collaborative Learning for Society
Creation

NNYTN1TEENTYNTN N1TANED
TMUBITNURLATEIRVDITNTY N9

NN Aadnainisines

3187391

Tnla
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e n1suanspanuiiansnsne nns
TUNH NIFATVUANRYNT AT N9
FANNITATN AR TRNTY 9L T TN
ﬁ‘w%meﬁﬂﬁﬂmmmmmmgﬂmﬂu
N19A159830 IuFeAN n199anTauas
USufatinfuaninuandand
Waguwlas aarstdunwaifled
SURATRUAFIAN AITNATTNIIN Y
AOIATUAT AN ATy IBIN AN HOTTA
NEeIFIAN e n1seaNsuluann
WANFINNTANETINLAE I ANLAT TN

=
BU

e3xle

Community learning skills, study of
the culture and way of life of the
community, collaboration, psychology  of
collaboration, public expression, planning,
strategy formulating and implementing plan
in colloborative works, human rights and
obligation, cooperation and adaptability to
changing environment, responsible citizens,
awareness of value and importance of Thai
identity, acceptance of cultural diversity and

respect for others

003204

M3dANITRENIN Reuanden  1(0-2-1)
waTYHTY
Health Environment and Community
Management
AITHIBUENIIATUFIAIN N9
ARy ngunineeInuies Ay
Uaaadelunisnnsedin n1sdiuni
T AIUINRDNYDIYNI NTIIIUNY
wazadulasenisnisdaugaain
Aouanden Duueuuuufidaudan A
dufrindnguain feuendan waz

ithaf

3187391

Tnla
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Knowledge of health, analysis of one’s
hedlth problems, safety in living, searching
for community’s environmental problems,
collaborative  planning  and  lauching
environmental health project in community,
leadership in  health, environment and

community

003305

NFEUIMNTAABNDDNRUL  3(2-2-5)
! G v aa o
gnaduglsznaunisgafavia
Design Thinking Process for Digital Age
Entrepreneurs
ydy @ v
AATNINUFIUNITITUN U TENBUNIT
HARAYA N1TITUNHUUAZYINGINTTH
n19n1aldudiniugusrneunig
uanRrasniadufusznounisyn

A
q
favia Nn1slEiATasladTaa sy

©

U

Nﬂ‘i:ﬁﬂﬂ‘l.lﬂ'?‘i?%glﬂﬁ@ﬁﬂ NFLUINNT

APIBIDANLUY LHIAANITES1INAITH

AIENSTUIUNISAALTIRaNLY LY

Basic knowledge of digital age
entrepreneurs, financial planning and
transaction for entrepreneurs, qualities of
digital age entrepreneurs, usage of
measuring  tools  for  digital age
entrepreneurs, design thinking process,
concepts of developing new products
using design thinking process, ethics for

digital age entrepreneurs

797391

S
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003306 | Y5041N19ANNSEUIRNTIN 3(0-6-3) | 918717
NAYTN Dan
Integration for Professional Innovation
N19YTHINITANFVBINHIATYEN
Anwasialugnisufifemdeisndn
N9 NLUULAZAEI9UTANTTINYING
ABIBWFAIUNTLUIRNITAABIDDNUUY
LAZNTTE NATIAUNIAABIUINNTTH
VINABIEN
Integration of knowledge gained
from general education courses for
professional  activities, designing and
developing professional innovation using
design  thinking  process,  creating
concepts of professional innovations
MNANGAST W. 7. 2560 NANGATLSULIS W. A. 2565 4
= - — = — 15N
NNINIYIRINIEATY 93 WHIWAN | NNIATTNRINE 92 wuqufin .
— - — — - — Usuilgs
NANIANHFHITEN 32 nuaein NANIANHFHITEN 31 Wuagfnn
241111 | AdaFEnS 1 3(2-2-5) 241111 | AaPNanT 1 3(2-2-5) ASLAIN
Mathematics | Mathematics |
ARAAZAHABITHD IR T ARAuATAHFBITBDIfrTH
R TN KRS Vi Tk fatart] RS uarUINUS YRR TR At
wazAeridudefde n1sUszendees wazWariduiedfy n1sdszyndeeg
DURUBUAZLZAUD DURUTUAZLIUD
Limits and continuity of functions, Limits and continuity of functions,
derivatives and integral of algebraic and derivatives and integral of algebraic and
transcendental functions, applications of transcendental functions, applications of
derivatives and integral derivatives and integral
241112 | AdlaANaRS 2 3(2-2-5) | 241112 | AadlaAans 2 3(2-2-5) | UAuge
Mathematics |l Mathematics I AT B5UNe
WATANTTANANSA BuAnsalings WARANITUSANE USWuSldmge | 91ednn
wUU sruURfABeda dduuazaynay WUU RNALLAZBRNTNYBIIIUIUI T
VBITIUINTII BUNTHAIRY aynaNinas ARAuAzANsaLilne
Techniques of integration, improper Wardunanadauls aniuteasienidu
integrals, polar coordinate  system, wanaFauls
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sequences and series of real numbers, Techniques of integration, improper
power series integrals, sequences and series of real
numbers, power series, limits and
continuity of several variable functions,
derivative of several variable function
241221 | UPRAAR 4(3-2-7) | 241211 | UARARH 4 (3-2-7)
Calculus Calculus Waem
Y39Rgnda N9 launiinaeeia szuLRfRIBein YigRyadn N5 | siauas
ARuarANsDifinsralsidumans WaunsaneeIla ayiusszyianie | dduge
fiuils aniusaasilsidunanadiouls auiusuartFiusansieridunanada | A1 afune
WazN15UsTENd aRRUEIzYANIg wlsuaznisUszyns UsuEnanetu | et
Uaiusnatadunaznisuarynd waznatazgne Usinsnaneiulufdn
Usiugnanetuluinansanszuenuas NWNTEUDNURLNTINAN FUIHINADS
NTINAN UFRUEANIEN UFUEANRN naEun
Euclidean space, sketch  graphic 3Nus
surface, limits and continuity of several Polar coordinate system, Euclidean
variable functions, derivative of several space, sketch graphic surface, directional
variable  function and  applications, derivative, derivative and integral of
directional derivative, multiple integrals several variable function and applications,
and applications, multiple integrals in multiple integrals and  applications,
cylindrical and spherical coordinates multiple integrals in cylindrical and
spherical coordinates, vector field, line
integral,  surface integral, integral
theorem
242104 | Al 1 4(3-3-8) | 242104 | A 1 43-3-8) | ANFN
Chemistry | Chemistry |

uaAl Y3nnoiansduiug
Tasea3nenznan A519879 axiTR9e
519 Wnszaf uie 2e9uds 2paman
289U I9B NN INULATADAADES N9
WASWLYAIEnIHT LA LNES 1N
Tamandidesdiu arsazanguazandn
a A

POIFNTTALATY NOBINIALLE LA

o P=}

Bunad LANRILINRDN

UNHINILAT UTHIUIITTNNUS
Trssadvazann 11519510 aniTRves
519 WusziAfl uiie apeuds 2paman
M\uv’ﬁwﬁmgﬁmmmﬂ@@mﬁ 1149
WAL RIFO TR LA IBS 1N (AN

E o

a9fu 819888l as N RYag
=9 A a a o

A1982878 NYBINIALE LARBUNI

= 4 %
LARFILIANEN
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Introduction of chemistry, Introduction of chemistry,
stoichiometry, atomic structure, periodic stoichiometry, atomic structure, periodic
table, properties of elements, chemical table, properties of elements, chemical
bonding, gas, solid, liquid, amorphous bonding, gas, solid, liquid, amorphous
and colloid, changing of state and and colloid, changing of state and
introduction to thermodynamic, solution introduction to thermodynamics, solution
and solution properties, acid-base and  solution  properties,  acid-base
theory, organic chemistry, theory, organic chemistry, environmental
environmental chemistry chemistry
242105 | d 2 4(3-3-8) | 242105 | ipf 2 3(2-3-6) | aAnuag
Chemistry I Chemistry I finuay
FAUANEASIAT ANAAIAN NTALE aaurmansiad aunawed Wi | Uside
NNQNﬂ‘iG‘ILUNTH‘j’I ﬂNﬂN“ﬂﬂ\iLﬂﬁﬂﬁ VAR SIREINIERA AN 519N INEEY | A1 BTue
azang (itiey annavesdoandeton wRfiotndes ansgaluiana Al | 9efen
Ted snmandimaniin s19nans DAFINNTIH
2% AdTaAReS a198aly \ana LAf Chemical  kinetic,  chemical
AANIVNTTH equilibrium, electrochemistry,
Chemical kinetic, chemical representative  elements,  transition
equilibrium, acid-base equilibrium in elements, nuclear chemistry,
water, salt  equilibrium,  complex biomolecules, industrial chemistry
equilibrium, electrochemistry,
representative  element,  transition
element, nuclear chemistry, bimolecular
substances, industrial chemistry
242251 | fwviangmeial 3(3-0-6) | 242251 | FWviAvieyNLAR 3(3-0-6) Usige
Terminology in Chemistry Chemistry Terminology 378391
FnimafialuLduyniaad n1s FnvimalaTuudunniaail nns uay
BINUNAINATEIDINENIIANLAT SIHUNAIMNATEITINENNAIULAT | ABTUNY
JduuunIg UIAUDNIIFEINTS gﬂLL‘Ll‘le‘jﬁf]Lﬂu@mﬁmmﬂmﬂfﬁfﬂ 318391

Tagvialy ANTHUAUBAIYNTHIEING Y

Technical terminology in
chemistry, chemistry articles reading in
English, general academic presentation

patterns, English presentation

Technical terminology in chemistry,
chemistry articles reading in English,

general academic presentation patterns
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243101 | B9Anen 1 43-3-8) | 243101 | FvAnevialy 43-3-8) | waaude
Biology 1 General Biology 318371
srifgudsneingnmaians syifisudinieingamiang
@mﬂuﬁfﬁ N199A92UU UWAYRITARYAY @mﬂﬂﬁﬁ N199ATLUL LaEA1TLARYAY
B9 BRAUALNUNUDATN WUgFanS B0 1 BAALALINWILDATN WUgFanT
ATWUINTT AITHNRINNATHADY ATWMUINTT ATTHARTINAATHID
aviiEan Tnserdauasntiiivesiguas AeflEin Tnseadouasniifinesiisuas
d9d AN ILaTNgANTIH &9 AN uaTNgRngIx
Scientific methodology, Scientific methodology
characteristics, organization and characteristics, organization and
chemistry of life, cell and metabolism, chemistry of life, cell and metabolism,
genetics, evolution, biodiversity, genetics, evolution, biodiversity, structure
structures and functions of plants and and functions of plants and animals,
animals, ecology and behavior ecology and behavior
244103 | Wandidasdin 4(3-3-8) | 244103 | RAndidesdn 4(3-3-8) | Usnlge
Introductory Physics Introductory Physics AN
ASIRFEAST RN narmans ATAAAASATHIUARNE ngnae | ebuie
doediu ngnaaiadoud wasliingag i wasllindas smuasndae Te | e
ITHBRENANTH THINUFNLATNITYY IHNHANLAZ N9 mimz"ﬁlﬂuﬁmumgu
TG T IRt M ERERAE: aNtR289a415 NAAIAASY89 (14
nAFARSIDI A ARKILAZNNTAY Wins Usngnisoindunaznisdn naslu
Tulpunangd usm@nwin a9e3usia Taunfind ushmdn Wi 2995 WA
QERGHEIVE \assiu AAndyas
Mathematics for physics, Mathematics for physics, law of
introduction of mechanics, law of motion, motion, gravitational force, work and
gravitational force, work and energy, energy, momentum and collisions,
momentum and  collisions,  rotation rotation motion, properties of matter,
motion, properties of matter, fluids mechanic of fluids, wave phenomena and
mechanics,  wave and  vibration, chaos, thermodynamics, electricity, basic
thermodynamics, electromagnetics, electric circuits, modem physics
electric circuits, modern physics
247221 | a0AIAIIEA 3(2-2-5) | 247103 | &AL 3(2-2-5) | ufilaswa
Statistical Analysis Statistical Analysis 318371
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sziflovasniamneadi nanidoadi \esdiuasnisdngiafoadnatng aaR | Uil
2BIN1TRIT19A8F18819 A0R w3 avddnaziliu daulsguuas AN
w330 arnsiezdiu foulsguuay Aarndnazidugesdaudagu n1s | ebune
mwﬂwuﬁuﬂmﬁmm’ifojﬂ N15ULIN UTTHIUATURLNITNARBUANHATIN | 918787
UAIABIAINTR N1TUTTHIMAILALNT nadmsziaulsUsradoedu ns
NANBUANHAFIU N193LAT12RAIN AATITANIINANDEUR AN AHAUTIBY
wisUsaniosdiu nsdiastzinig W& NaneaaUfae [Af1asEeY LAZNNg
OANDULATANTNWUTLBILAU N9 Tﬂﬁ’mﬂ’wﬁ’lL%@gﬁ?iém’ﬁm’mzﬁlmz
NANAUAIE(ARNRINDI LATAT I WUAKE
Tﬂ‘iLLﬂ‘iNﬁ’IL%@gﬂTuﬂfl‘ﬁLﬁ‘i’l:ﬁLLm Concept, extent and utility of
WUANE statistics, statistical methodology,
Concept, extent and utility of principle of sample survey, descriptive
statistics, the application of statistics in statistics, probability, random variable
daily life, statistical methodology, and probability distribution, estimation
principle of sample survey, descriptive and hypothesis test, elementary analysis
statistics, probability, random variable of variance, linear regression and
and probability distribution, sampling correlation analysis, chi-square test, the
distribution, estimation and hypothesis use of statistical package program to
test, elementary analysis of variance, analyze and interpret the data
linear regression and correlation
analysis, chi-square test, the use of
statistical package program to analyze
and interpret the data
naNdrNan 61 wsgfin | nandran 61 niqafin At
Frnanismu 52 wiqefin | FrnanleAu 52 wiefin Usulge
242102 | Awiaansdaluies 2(2-0-4) | 242102 | pantlaensdelisias 1(1-0-2) Usuan
UfjiRnsial UfiRnisal mgfin

Chemical Laboratory Safety
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Chemical Laboratory Safety
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Introduction to chemical safety, Introduction to chemical safety,
volatile chemicals, reactive chemicals volatile chemicals, reactive chemicals and
and toxic chemicals, chemical storage toxic chemicals, chemical storage and
and disposal, materials safety data disposal, materials safety data sheets,
sheets, standard guidelines for safety, standard guidelines for safety, personal
personal protective devices, examples of protective devices, examples of chemical
chemical accidents accidents
242221 | \ARAATIZA 1 3(2-3-6) | 242221 | WARAATIH 1 43-3-8) | Usuin
Analytical Chemistry | Analytical Chemistry | wrsfin
Mﬁ’ﬂmﬁﬁuﬁmmdmﬁﬁmm:ﬁ Mﬁ’ﬂm’ﬁﬁugﬁumdmﬁﬁmmzﬁ R
WATANIIENAIRE1IUATATIAT YN NITATHITNITPALNFIIARWIARANTT | A1aTuns
Fapgneriawinnsinaned aaR7 W gudatnIuarnIawRENatenanyin | 91ednn

wilAAszd Aamsimansilaeimin
LAeNIIN@enNeu mﬁm‘mzﬁ‘[m
UJFung ﬂ’W‘iTVILVI‘N]ﬂ‘iG‘I—L‘LIN 119
T‘VIL‘VI?@LLUUW‘IW:ﬂ’ﬂu ﬂ’?‘jT‘WL‘V]‘W]LLU‘LI
WfinansUsenauBedaun uarnis
TwasuuLEnand
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

n9AATA &8 AR IATAIATEH
AEn193iasnilagiansinuaznig
FNRTNEN N1THATITAIALLENINT N1g
MnsanNIm-1Ua N5 NNIALUL
ANALNEUN NI INNIAULULARA
#5UsTnaUBedean Larn1s Mnsauuy
Apand n13AuInLNea319NIINNNS

wem n153ATIELBNIETFIBs

91nN19 [NN9e
Introduction of analytical
chemistry,  calculation  for  solution

preparation, 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, calculation for
titration  curve

construction,  sample

determination from titration method
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242222 | \ATAATIEN 2 3(2-3-6) | 242222 | \AHAATIN 2 3(2-3-6) U5y
Analytical Chemistry |l Analytical Chemistry |l ANDELNY
ANTuENETImAB NI A AdLY AsuenaNslneAinsanadae | 9e@n
o/ ° ad’ P [ o/ 3 ad P! 1
fvinarany uazAslasunlnnaiegi Finarans wardslasuinng i agns
d18 154 Tasunnnafluuunszans dn8 1 Tasunmnanfluuy navansuay
LAZLULLKNLNY Tasunlnasniluuy WULUAHLNY Tasuninnail uuupadusl
podnduazlasualnnsfaila wazlasunlnnsflsidauan 1WA
waniAeulannu LasAAszA B (Wi Toneu infAaszi@ainin THun A5Tn
v I ag A a & a A a & a =
Tiun AsTwnmuglawnd 8i&nlnanad wnglawnd B1anns nsdues ANDN
= = o = = o = =
INA3 ARBHINGS ADWANYILNGS uAz We3 AauAn A3 uazliaunues
Toaunsme’s nsUsrgndlEiy dapdnednuasulng
Sample separation by solvent LATNSNYINTVIDY fu
extraction and elemental Sample separation by solvent
chromatography including paper extraction and elemental
chromatography — and  thin  layer chromatography including paper
chromatography, column chromatography ~ and ~ thin  layer
chromatography and ion exchange chromatography, column
chromatography, electroanalytical chromatography and ion exchange
chemistry such as potentiometry, chromatography, electroanalytical
electrogravimetry, coulometry, chemistry  such as  potentiometry,
conductometry and voltametry electrogravimetry, coulometry,
conductometry and voltammetry,
application for samples related with
medicinal plants and local resources
242331 | et 1 3(3-0-6) | 242231 | iaflafunas 1 3(3-0-6) wasu
Inorganic Chemistry | Inorganic Chemistry | FREAN
TAs9a31918907AaN NquEiDDs Tasesdneuesnzaen el 905 | uazUsy
fiaiBenzannuazluiana DyiaBearmonuazluans Usingnisel AN
Us1ngn1sadinids dydanuolzeaney NN A anuodaasan Wusyieiuay | afuiy
o P dd‘ a o/ P dlﬁl a o/ P\ v =
WHBLLANLALNEVIATUIINUTLLAN NOEHNDTUIYNUTELAN Trseasneees | 91831

Tasvadrszasluanauaznguid
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fin9  wwflasnn weslulanfinduay Atomic structure, atomic  orbital
antRudindnvesanstszneulnesif theory and molecular orbital theory,
LU shielding effect, term symbols, chemical
Atomic structure, atomic orbital bonding and chemical bonding theories,
theory and molecular orbital theory, molecular  structures and  theories,
shielding effect, term symbols, chemical metallic solids, ionic solids and crystal
bonding and chemical bonding theories, structures, coordination compounds and
molecular  structures and  theories, complexes, introduction of organometallic
metallic solids, ionic solids and crystal compounds
structures, coordination compounds and
complexes including chemical bonding
theories, properties, stability,
thermodynamics and magnetic
properties of coordination compounds
242332 | \pflailuyiad 2 4(3-3-8) | 242232 | \Aflafunad 2 43-3-8) | waau
Inorganic Chemistry I Inorganic Chemistry |l eV ol
NOBHNGHUATANNIATYDS nqungn anninsveclians | uazlsy
Tuianas asnmaneoey sunlnse m1svamanymy ailninsalnd | Aedune
Tnuidevanassanstsznoveiunay \Jasfinrpsansuszneueiwdd naln | 9nedm

ﬂ@fﬂﬂfmﬁmﬂﬁﬁ%ﬁwmLmﬁ@ﬁuw%ﬂ
UjAsennsn-walusavhazaisi
wWasuazlnlein uazaonug
g 4.
Wesnuifgaduanslsznavlany
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Group theory and molecular
symmetry, character tables, introduction
of spectroscopy in inorganic compounds,
inorganic reaction mechanisms, acid-
base reactions in  aqueous and
nonaqueous solvents and introduction of

the organometallic compounds

Aafindfisenvesiadafdunad
UfAzenan-waludavinazats A
suazlilii watadasin dmiu
namansazanyuansUsznauadl
wiad N1snAneINg 559N E0RN19el
WiaNAAziuay Uszandld nshn

F9RanLUULNE N19E5NUIANTINNNG

a a A o
LAHDUUVISE

Group theory, molecular
symmetry, character tables, basic

spectroscopy of inorganic compounds,
inorganic reaction mechanisms, acid-

base  reactions in  agueous  and

nonaqueous solvents, basic

characterization techniques of inorganic
and

compounds, characterization
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applications  of  inorganic  natural
resources, design thinking for inorganic
chemistry innovation
242241 | \ABWYES 1 4(3-3-8) | 242241 | \pfBuviEs 1 4(3-3-8) LA
Organic Chemistry | Organic Chemistry |
Aransidagduifiaaduny posgidasduAnadunyilefiu
Wardu Tauslaadu Wuszinfilu Tauslaadu fuszinfiluanstsznau
asUsznaudundd n1sgute Toly Swridd nnssude leloweduarame3
wasuazaineslownil anddnag Tawnfl antiAintenianinuazlfizen
ngnInLazlfjfizenaassnslscnay POIRITUTENDUUDALAY UDRAU UDR
woaLAY waaAu uaalail azlsunfn Tl azlsunfn aasniTuailaieu
sasn1luznlalen usanased Auea weaneged Ausa Bwes sanvanaln
Anes suninalnniaifagiEeuay AgifindAseuaznisdeiAs1ed
f‘l”l‘i?tﬁLﬂ‘i'ﬁz‘lﬂwﬂf]@?lﬂﬂﬂ’]‘iﬂ‘izﬂﬂu TNL@qmmm‘iﬂ‘izﬂﬂuﬁuﬁéﬂﬁ"md’m
Funadegnedng Fundamental concepts of functional
Fundamental concepts of groups, hybridization, chemical bonding
functional groups, hybridization, of organic compounds, nomenclature,
chemical bonding of organic compounds, isomerism and stereochemistry, physical
nomenclature, isomerism and properties and reactions of alkanes,
stereochemistry, physical properties and alkenes, alkynes, aromatic compounds,
reactions of alkanes, alkenes, alkynes, organohalogens, alcohols, phenols, ethers
aromatic compounds, organohalogens, including reaction mechanisms  and
alcohols, phenols, ethers including synthesize simple organic molecules
reaction mechanisms and synthesize
simple organic molecules
242242 | \ARBUVEE 2 43-3-8) | 242242 | \af@unad 2 4(3-3-8) U5udn
Organic Chemistry |l Organic Chemistry Il ATUNY
Ufjfisg12e9a15Usznauuean Ufiienwesansdsznauusaf 86 | 91887
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Reactions of aldehydes, ketones, Reactions of aldehydes, ketones,
substitution reaction at alpha-carbon of substitution reaction at alpha-carbon of
carbonyl  compounds, reaction  of carbonyl  compounds,  reaction  of
carboxylic acids and their derivatives, carboxylic acids and their derivatives,
reaction of amines,  heterocyclic reaction  of  amines,  heterocyclic
compounds and their applications compounds and their applications, design
thinking for further chemical innovation
242311 | LAR@IRANS 1 4(3-3-8) | 242311 | IARIBIARNA 1 4(3-3-8) ANLAN
Physical Chemistry | Physical Chemistry |
wiauaznguaaunaaians wiauaznquiasunapiansiag
wizasuiia  Usingniseinisaasiu p9ufis  Uangnianinisaeniy go
DOUVNAFERSIAN  FuAATgNIALAY NNAFEASIAT FHARTNAIALATNIS
N1SNIUIE AN TAVDIFNIIAERY NI ANTRUVDINITAEA
AUNRAERSIAN LAS (WA AUNAMERSIAN LAf (WA
Gases and chemical  kinetic Gases and chemical kinetic theory of
theory of gases, transport phenomena, gases, transport phenomena, chemical
chemical  thermodynamics,  phase thermodynamics, phase equilibrium and
equilibrium and properties, chemical properties, chemical kinetics,
kinetics, electrochemistry electrochemistry
242312 | WHBIARNG 2 43-3-8) | 242312 | \HIIARNS 2 4(3-3-8) U5uan
Physical Chemistry Il Physical Chemistry I atuUNY
LARAIBUIN DrAaN LHIaNa \ARAIBUAN azaaN TuanaLay 978
wazanlnsalndszdulaana wd awnlnsalnfseiuliana flfiuga | 9

fufia n1ageFUNIINIEAINLAzLAT
nsgadulelnnes wilnoasnsduay
unalpsluana

Quantum

chemistry,  atom,

molecule and molecular spectroscopy,

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

macromolecules

A139AFUNIINIBANUAZLAR N1T7A
Fulaluen indreaassd uazuualas
Tuiana wadwes N5 Uszandld nns
AMBIDBNLUL WBN1Ta519NTANTIN
maailueunn

Quantum chemistry, atom,
molecule and molecular spectroscopy,
surface chemistry, physical and chemical
adsorption, adsorption isotherm, colloid
chemistry and macromolecules, polymer,

applications, design thinking for further

chemical innovation
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242321 | \wEneflaienisiaansd  3(2-3-5) | 242321 | wsnsdlaiiensinansd  4(3-3-8) Usige
AR naaduarn1suUszens 187391
Instrumentation for Chemical Analysis Instrumentation for Chemical Analysis U5y Lﬁu
NANNIT Lﬂ%ﬂﬂﬁ@uﬂxﬂﬁi and Applications wHefin
Uszgndlizesdansnlalaian-a ndEnnig tAdesflouaznie | uazly
daawnlnsnlawed Sunsnseanin Uszgndl¥ansdananlalaian -3 | uAn
nslnlmun3 uazezmanfnuaugasn daannslnlnwe? dunsusean | Areduns
#u sunnsnlanwed ufalasunlnn nslulaued wavermaufnueusasn | 91edun
397 wazlasunlnnsnfaeainan $u munnswlmand wnsifgaiy
ANITOUG Tasunlnnad ufalasuninns i uay
Principles,  instrumentation  and Tmmiwmﬁ\l‘ﬂmmmﬂmmu:q\‘i N9
applications  of  ultraviolet-  visible Uszgndlinusandrefinuayuinsuas
spectrophotometry, infrared spectro- VENeNTiDadn
photometry, atomic absorption spectro—- Principles, instrumentation and
photometry, gas chromatography and applications of ultraviolet-visible
high performance liquid chromato- spectrophotometry, infrared
graphy spectrophotometry, atomic absorption
spectrophotometry,  introduction  to
chromatography, gas chromatography
and high performance liquid
chromatography, application for samples
related with medicinal plants and local
resources
242341 | sunlnsalnd 3(3-0-6) | 242341 | mulnlnsalnd 3(3-0-6) | U5uAn
Spectroscopy Spectroscopy AHUY
NANNTT Noug) warnisussynd uninAgaduaunlnsalad | 516

annsalndunianalaseadtantg
wilaalddansnlaloian 38100
anlnsalnd Bunsse awnlnsaln
Y Aapfgsunniudnislounud
anlnsalnd wazuns anlpsund
The  principle, theory and
applications of spectroscopy used in
chemical structure determination using

ultraviolet-visible spectroscopy, infrared

ngufjresdansnlaleian-3ada
auninaalng dunsnse anlnsaln
I AoAReSuNnUANLT I LN N
aunnsalnd wazuna sulnlngiunas
Lmeﬁﬂi:qﬂG‘?mﬂﬂTmﬂTﬂﬂTumi
A1 ATIFE19NI AR 2IA1TRY
wziuaransyRiegRanayuing
Introduction to spectroscopy, theory

of  ultraviolet-visible  spectroscopy,
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spectroscopy, nuclear magnetic

resonance  spectroscopy and mass

spectrometry

infrared spectroscopy, nuclear magnetic

resonance  spectroscopy and  mass

spectrometry  and  application  of

spectroscopic techniques for structural
determination of synthetic compounds
metabolites  from

and  secondary

medicinal plants

242351

NITANEINIAREINSL 2(0-6-3)
NINLNNTEITHENR
Chemical Study for the Natural
Resources
NSWeINTsIINYIRLar Rl yn
finsdiu nazuannIaainanuing n1g
Lmﬂmﬁ@@ﬂqw‘%ww‘%qmw 19
AATITABIAUAIN N19FLATITIE
Usnnme nsuszandld nnsfmids
aonuuLian1sa319uinanssNniaas
Tueuan
and  local

Natural resources

wisdom, herbal extraction methods,

isolation  of  bioactive  compounds,
quantitative analysis, qualitative analysis,
applications, design thinking for further

chemical innovation

242451

AHHUN 1(0-3-2)
Seminar

A138UAN N1959u3Nd YA
N199LAT1EH N19I88UIILITH NS
Waua N19aiusng waznisnay de
Fnonulssifunnedinuad

Searching,  collecting  data,
analyzing, report writing, presenting,
discussing and answering question in

chemistry

242451

NHNUN 1(0-3-2)
Seminar

ATRUAR N153903NdaYya N9
ALA31H N9 8UIN89N TAINAD
Wianaiuniwngengy n1918LEue

nN9eA9e warnisnaudadnoiniy

Uszidunednuad]

Searching,  collecting  data,
analyzing,  report  writing,  media
preparing in  English,  presenting,

U5y
ANREUNY

3718739
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discussing and answering question in
chemistry
242452 | STULLATNNTIANTTATNIN 2(2-0-4) | 242452 | SLUUSANITATININUAL 1(1-0-2) | d5uan
VeslfisnIg NIATFIURING 1Y
Quality System and Management Quality Management and Varetialal
in Laboratory International Standard Systems USuwae
ArESRugIUFITE LU NS TLUUIANITAMATNURE 8
dnanisnmnnTuiesUfiminas Hun wamaguainaliesdiu szuunig | Aruazs
NIRTFIUILULNITUINITITHA NN UEN1547% ADAIW N199ANTT | A8
9000, 14000, 22000 Wa¥ Rowandan nsdannsANUaendy | 188
mmgqumﬂﬂ%q Wiunsuszifin 2898791719 FaNINUAAITNATNITNYDY
ATTHATNTTONINALEINITD D MeslfjuRn1snadeULaraauLigy
Meslfisinig 17025 VAT AENITAATNNNTHER F2UU
Introduction in quality system and N193LATIEA é’umwumqm‘fjﬂqmﬁﬁm
management in laboratory standard ATUAN
quality system such as ISO 9000 ISO Basic quality management and
14000 ISO 22000 and ISO/IEC 17025 international standard systems, quality
management  system,  environmental
management, food safety management,
competency requirements of testing and
calibration laboratories, good
manufacturing practice, hazard analysis
critical control point.
242454 | n1aRnENAETL* 6 widasfin | 242454 | nisRnuNBaTy* 6 Muefin 15U
Independent Study Independent Study ANBEUNY
ANTANALT N1939UTINEBY A nnsAuA3T n13sausINtieyatn | 5nedn

N199LATIEA N19RLNIILNIN N1THA
\@ue uarnigefitsng Twidianiadnu
=
WAN
Studying, collecting data,
analyzing, report writing, presenting and

discussing in chemistry

nadmvinlasssmduindefiaulaniund
N1919YUUNANIDINEPNERNT N8N
FIEITU NITHIEUD UAEN198AU97Y
Tnaldmansdmnafinmad

Studying, collecting data for the
preparation of interested project in
chemistry, doing research based on

scientific  methods, report  writing,
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presenting and discussing by using
knowledge of chemistry
242455 | n1aRN9N* 6 vidasfie | 242455 | N9RN9NNE 6 e USuen
Professional Training Professional Training ATUNY
ATRNUGUR Feud Runu mstlszgndannasingnilunsiin | 51emn
Usraunisoaluazinuslusind UATR Ben nnnlsrauniaoliuas
igadestuniaind Tuaaiw yinerhwiadeiifeadaeiuauniedinu
U3eNaun1s B9ANINIASIVEeIenyy tafl n1sdainlasssiuluaniy
Training,  learning,  gaining Uszneaunsmeeedinann ASTNIDLENTU
experience, improving working skills in G e LN RN IR IR A b o b et
chemistry in private or government Application of basic knowledge for
sectors training, learning, gaining experience,
improving working skills in chemistry,
doing research project in private or
government sectors, report writing,
presenting and discussing
242456 | anfiafnET* 6 vidasfin | 242456 | anfiafinu* 6 e ANLAH
Co-operative Education Co-operative Education
N19UPTRIIN Beud Runm nTUGUTReIN (Faud iinyw
Uszaunisoiuazinuyzinenud Uszaunasiuasinuzlueuiifiaados
Auadastuinsl Tugmuewinemiiniin fund Tuguenwsinewfininluaniu
Tuanuszneunisasdnininsgre U52nNaunIs e9ANINIASTVEBBNTY
VBN Working, learning, gaining
Working, learning,  gaining experience, improving working skills in
experience, improving working skills in chemistry as apprentice in private or
chemistry as an apprentice in private or government sectors
government sectors
565215 | Faumiivialy 4(3-3-8) | 365215 | Bupsivialy 43-3-8) | Uiiqe
General Biochemistry General Biochemistry ANBELNY
Hgrduaznannisaeszdaiall Heanuarnanniseesgdarafl | 97ed

aoanfintandl 1ia Taseadn uay
pnUATHIDIansEa lanasulHun
arslulamse Tusfn o waznaniia
AaEA aaumaniueaeuls go5lun

A19AINIT N1TLEANDANYDITULAL
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WunuaAguaes a1slulanen afnm
TUsfiu waznsnfiandsn AANTRLAY
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ﬂ’]iﬂ’]U@Nﬂ’WiLLﬂ(ﬂQ@@ﬂﬂﬂﬂﬁu VI’]\iﬁuﬁqﬂﬁﬁN ANTUAANEDNYBIEN
NANNITUALINARANISB TN B9 WATRANNB BTN BINRIUPNERS
WANIUAERS ManNNITuarUfuRNS URZNITNAFBUAMANTANELAT YD
289193 NTWINBS n19TAnIg a19%9luana
AANAUUAS m'ﬁmﬂfaumﬁﬁmm@ Definiton ~ and  principle  of
warnN1sIReaNFnansaaLeu sl biochemistry, chemical properties, types,
Definition  and  principle  of structures and metabolic pathways of
biochemistry,  chemical  properties, carbohydrates, lipids, proteins and nucleic
types, structures and metabolism  of acids, properties and  activities  of
biomolecules including carbohydrate, enzyme, hormonal regulation, central
protein, lipid and nucleic acid, enzyme dogma and regulation, techniques of
kinetic, hormone, nutrition, gene molecular biology, bioenergetics and
expression and regulation, principle and biochemical  properties  testing  for
techniques of molecular  biology, biomolecules
bioenergetics, principle and laboratory of
buffer preparation, optical  density
determination, biomolecules characteri-
zation and determination of enzyme
kinetics
Frnanian 9 wiqefin | FrnamAsn 9 wanfin
242411 | madduwnlvaimiand  3(2-2-5) | 242411 | n1sadausalmainnaad 3(2-2-5) 15y
BIRANS BIRANS ANBBLNE
New Frontier of Researches New Frontier of Researches 9189%1

in Physical Chemistry
WANNITLazNIsaRUs8Rtad
TsuaauanlaniauaiiBsfanalu
o ¥ oA | o | -
Wadafaraunneienuluusayd
msfnEn wn Sanunle Saaduge il
LBIATHI0 ﬂ’l’ﬁﬂﬂﬂLLUUTNL@Q@
4 a -
LAsasianazAnAlunIIn
ANYZLANIZYDINIUITYNILATLT
AFdnd
Principle and  discussions  of

interesting topics in physical chemistry

with different topics each year such as

in Physical Chemistry

waNn1sLarN19aAYseRadad
THsuaauanlantaafiiBefandlu
Wadefionauansieiuluudasd
N9ANEA iﬂ@uﬂu ’J’ﬂqﬁguqq LARIBY
AU ﬂ’l‘iﬂ’ﬂﬂLL‘Ll‘LlTNLﬂﬁ]@ TErRE
WAZ WIATATHNITMNANYIZIANIZ B
9 AT NATIBIARNA

Principles and  discussions  of
interesting topics in physical chemistry
with  different each

topics year

nanomaterials, advanced  materials,




120

a
NANGAT W.A. 2560 NANYRTUTUUTS W.A. 2565 ﬂ:sm
Usuilge
nanomaterials, advanced  materials, computational  chemistry,  molecular
computational  chemistry,  molecular modeling, instruments and
modeling, instruments and characterization techniques in physical
characterization techniques in physical chemistry researches
chemistry researches
242412 | piiweAmES Az 3225 | 242412 | infinedines 32-2-5) | \wasude
wAlaENeR wes Polymer Chemistry 78797
Polymer Chemistry and Polymer mzﬁ’ﬂm'ﬁﬁugmmqmﬁwﬁmﬁé Al
Nanotechnology Trssadramaafiuasiuszsindoaaned | Areduis
mﬁ’ﬂmﬁﬁuﬁmmamﬁwﬁmﬁ LNDS ﬁmﬁfﬂ‘[mﬂqmmwaﬁm@% 78397

Trseadramaafivaziusziafiaasne
Awed dndnTaanazosnadines
UE8NN19ATENNDRND S ULILFNG 9
NTLUIUNITRILATIZANDALNDS NS
WasuanIuzIpINaAINeSinsann
ANEaN ANTRIBINaIaINad LN
NS RDNANTNLAZLET TN TNIBIND A
LHBY ADARDYA NERLNDIADRADYA
wlumaluladnefwes ndnnisuay
mspfUseiaden Fsuauanlanig
wilnedwmesuarunlumealulagned
weshwidafnaunnanaiiluudad
ASANEN

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

UFATLINTATLUNBRINDIUL LA
N92UINNITRILATIZANBALNES N3
WARIHEATHZIBIND AN S B991N
ANTHEAN FNUAIBINaUaINER LN S
nMsLEDNEN NLAZIET TN TN BINDR
was wilunalulatinefiwes nannis
waznsafitlsnesindan §5y aauanle
naeinedimesuazinwmalulatne
Awesd

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,
polymer nanotechnology, principle and
discussions  of

interesting  topics in

polymer  chemistry — and  polymer

nanotechnology
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nanotechnology  with  different topics

each year

242413

RABNRIADSILAY 3(2-2-5)
@@mmuhmq@
Computational Chemistry
and Molecular Modeling
suflevainismmosiall weud
71318 wludu i narmans Araudy
nafansiBaluiana ABHAN WA
NNATEATATAUANLNSNRATEAS 1T
Taiana nguAedduaanumuiusiy
wqwﬁﬁuﬁmm'ﬁ@ﬂﬂLLum?mmTuLﬂqﬂ
Asasvlaseadaafiuupeufames
mﬁﬁflmmuuuémmhmq@ 149
Uszgnddnulaseaiisuaziadiosnan
raslasendne msUszgnsidion Ufisen
Wi ndsTandduaNR
Computational chemistry methods,
ab initio,

semi-empirical,  quantum

mechanics, molecular mechanics,
combined quantum mechanics, molecular
mechanics, and density functional theory,
basic theory for molecular modeling,
building chemical structure on computer,
calculations,

molecular modeling

applications  to  structure and  their

stability,  applications to  chemical

reactions, applications to properties

Ay e

242414

LARUIRNTIN 3(2-2-5)
Innovative Chemistry

WAL AEAUNIRNTIH Usziam
PDINTANTIN UNAITIHN 2BINTRNTTH
NTLUIUNTTFEN WIANTIN UTANTTH

NI9LAH UIRNSTN 910
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VSWHNIBITHYIF WY N139ANTS
nangauneileyayn

Innovation  concepts, type of

innovation,  sources of  innovation,

operations and  process innovation,

chemical innovations, innovation in

natural  resource-based  community,

managing intellectual property

242415

Wil lumalulad 3(2-2-5)
waznTUszEnd
Chemical Nanotechnology
and Applications
ANINRBNIINANMHINIUATUATHN
Tunalulagifionisadnesnaindinlaly
NN NETTIARTANTINIINNTNYINT
Voediu Aeaansduazu luAaaanns
ANURALAZLATYTN NI NADRABYA W1
Tudiladu nsviedusziumlu dadann
Al
The convergence of chemistry and
nanotechnology knowledge for
understanding of innovation creation from
resource-based

natural community,

colloids and  nanocolloids,  colloidal

properties and stability, nanoemulsion,

nano-encapsulation, nanocarriers

242421

vindeilaqinbunitinsnsd 3(2-2-5)

Current Topics in Analytical

Chemistry
nnFusTEBuATaAtsefiai

sadafuianlaluilaqiiunigiad

A9t Ansanisadelniiontg

nquf warni1sUsrandlinioiad

Fageh

242421

waluladaia s 3(2-2-5)

RIGERE]

Modern Technology in

Analytical Chemistry
nMTUTTENBLazeAUIefa iy

'
v v a

Wadadiiranlaluilaqiunicind
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Azt Angnnsatelndianiangug
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Description and discussion in topic Faatnefuayulnsuazninenvio
of current interest in  analytical ﬁlu
chemistry, modern technology, theories, Description and discussion in topic
applications in analytical chemistry of current interest in analytical chemistry,
modern technology, theories, applications
in analytical chemistry for samples
related with medicinal plants and local
resources
242422 | \ARANIITUIAADH 3(2-2-5) | 242422 | \ARENITUIAADH 30-2-5) | Usuifin
Environmental Chemistry Environmental Chemistry ZalarTatd
FEUUHLIA AMICHANY WA FLTUURWIA N1zHale Ne N9eNY | 519990
NIENUIBIFNNIEUIARDNADFIANLAY PBIRANITUIARDNADRIANUAY YHUU
PUBU A9 N9 (Puazniaeeiu ag naufilauazniaiioani Aeafy
Aeafunafsludiuandan Aanw wafiuluRsuandon paulaen salu
Uaaasieufios UfiRnsuazludan tas UfiAnsuastuddndsydndu nns
9za19u mﬁmﬁmﬁwfmﬁﬂu mﬁ’mﬂ'ﬁ'\a windan wnuialu nns
Ecosystem, pollution, effect of Wannfiesdy
the environment to society and Ecosystem, pollution, effects of the
community, causes, correction and environment to society and community,
protection of environmental pollution, causes, correction and protection of
safety in the laboratory and everyday environmental  pollution,  safety in
life, environmental conservation laboratory and everyday life,
environmental conservation, sustainable
development goals
242423 | 4RI IUATAATIEA 3(2-2-5) | Aruie
Standard Analytical Chemistry Tyl

AITNATATYIDINIATTIUNT
AA1zAnIAl daa81989 NANNIS
399 aBUAHIE (B Avnaey N3
dazifiudrnan sl udneauranisda

o/ = kA L'ill A a I Lﬁl
nann1sRenlE in3eeiiediasnziiiiie
Uszgndldlneu fuems nasunngd
Avwandon ayulng uazningans
¥ L\I ad a dl v
o9fiu AN 19RUIEULATAILAA

gunsod wassaaiidesiu
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Importance of standard methods in
analytical chemistry, reference materials,
principle of method validation, uncertainty
assessment, instrument selective for
application in food, clinical, environment,
medicinal plants and local resource,
calibration of glassware, equipment and

basic chemical instrument

242424

ARAT g NITWRWT 3(2-2-5)
St
Green Chemistry for Sustainable
Development
fAgaNuaznannisaasaididen
NTANEIANATIVATIA 38 LWaYAVIENNTT
adielmaifvinanladiarinlugniaimmn
A5N199LATLALLULARAIATITA AT YA
nannistunisidenl¥fagavuas
HARSDITTANTZEN NMTITTUHHLAS
N199ANUUUNRATUANINLAR LAY
N9LUIUNTTVIVNAN NITRALALINTA
n19l¥asiiiusunsneiuiznag
Fupsnzd dadeufizentiinndusny
a1l unszuaunisniaad nnslé
Uszlawdanndangmasléuaznis
Uszgndtiaididuatugaanmnssy
Definitions and concepts  of
green chemistry, studying and searching
on current interesting technique, methods
and modern science for development of
green analytical chemistry methods,
concepts for selection the suitable
materials and products, plan and design
of chemical products and processes,

reducing and elimination of hazardous

substances in synthetic method, reusable
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catalyst in chemical process, utilization of
waste materials and application of green

chemistry for industry

242425

WIARANT9ALATIIEA 3(2-2-5)
UBHNuaTANAS T
NARATUTDIMNTUALNTNLHS
Quantitative Techniques for
Residues in Food and Agricultural
Products

ANTANAI HN AR AT DINITUAE
A19LNEAT NI9LABNATTLAS1ZY
wandou wanlaswnlasalnd madia
Tasunln-ns1# n1sw3endangialu
NFLATIEH NNTIATIEANRANUT N9
wdauas Ainavrinadoya

Residues in food and agricultural

products,

selection of an analytical

method,  spectroscopy  techniques,

chromatographic  techniques, sample
preparation for analysis, product analysis,

analysis and interpretation of results

T e

242431

ANTIATNEINNIAReRNEd 3(2-2-5)
Inorganic Analysis
N193LAT1EABIUTHIIUAZLT
AMNINIBIEITB WIS N193LATIEN
R ETr IR LR T e
WARANAEIaNTIANBIANATENLLL
d09n91a (nAlANRI9aNTIeY
BANATBULLLEDIHIN WATAINDS
TunsnAwmsn wmallaniEadnsnueg
wWesudunsnsaaninaalnd uas
wafiagA-AAidasnlnsalnd
Quantitative  and  qualitative
analysis of inorganic compounds, X-ray
electron

diffraction, scanning

242431

NTAIATIEIIAReRuNaY 3(2-2-5)
Inorganic Analysis

N193LATIEBIUTNIULA LB
AMAINEBINNTEHUNTS N19AATIEN
oy WMARANITREI UL RIE NG
wAlAnde9qanssAlBianaTanuuy
#84n9710 NARANABI9ANTIAY
BAnAIoNLLLARIHIY WATAmaS N
91330 InATAYEEsNIIUENDIN
Funssa awnlnaalnd weilagd-33
Daawnlnsalnd

Quantitative and qualitative analysis
of  inorganic

compounds,  X-ray

diffraction, scanning electron microscopy,

J5um
25UY

3187391
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microscopy,  transmission  electron transmission electron microscopy,
microscopy, thermogravimetric analysis, thermogravimetric  analysis,  Fourier
Fourier transform infrared spectroscopy transform infrared spectroscopy, uv-
and UV-Visible spectroscopy visible spectroscopy
242432 | \aildaneilunad 3(2-2-5) | 242432 | \aildaneiuviad 3(2-2-5) | USuAn
Inorganic Material Chemistry Inorganic Material Chemistry 25U
TAs9a3andnuazaniaedans TrseasanAnuarantfresans | sehn
Usrnaualafiunad n19daimsnei Usznauialafunasd n1sd9lAIei
Tanafunad n1sdszyndlfeudan Fanaiuwiad nsdszand eudan ofl
WA me’luﬁ%ﬂwﬂ’uﬁﬁm%m unasl muﬁé’aﬂwﬁuﬁﬁm%m i
fiudaneiuviad Taneiunsd
Crystal structures and properties Crystal structures and properties of
of inorganic compounds, synthesis of inorganic ~ compounds,  synthesis  of
inorganic  materials, applications  of inorganic  materials, applications  of
inorganic materials and recent research inorganic materials, recent research in
in inorganic materials inorganic materials
242433 | JAARAIAUALNT 3(2-2-5) | Axuda
Useena i Twad
Smart materials and applications
panidnsdufsaduianaain
AuanAuazlaseainerasianaain
NINILATITAUALNATANITILATIEN
FAARAIANITNNWILAZN1TUT2YNA 1
2RIIRARAA
Introduction to smart materials,
properties and  structure of smart
materials, synthesis and characterization
techniques  of  smart  materials,
development and applications of smart
materials
242434 | RN 3(2-2-5) | Arda
Ceramic Chemistry Ty

TAsea39fiugunsanslsenoy
agfludaine andfiniaaduaznig

ANEATNVBITRALEIIHN AUANH LY
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LQW’]Z‘H@\?'?J/NQLsﬁ’Iﬁﬂ NTTUIRNTINERN
RN NANINNTTH
Basic structure of aluminosilicate
compounds, chemical and physical
properties  of  ceramic  materials,
characteristics  of ceramic materials,
production of ceramic materials in
industry
242441 | WAASTOTITITNERA 3(2-2-5) | 242441 | WRSAINGITHIRUAL 32-2-5) | USude
Natural Products A9UsEene 378311
NANINWANITTTIUUN AT Natural Products and Applications
U5YN8U9ING5INEIR NAlNNIg NANNIIIN1T9UUNF1TUTEN D
FIATITINWTNAR N1TULNULAZNIT 9INFITNER N INNITAILATIZANG
ApseAlaseadelagdsniaad 33 FoAf NITUENLAZNITALAIILH
NAINATEATNUAENTTHIRA AT 4 TrseasnalaeABvnanil A3n1enianin
s350eF (WU seTomd wazn1sRINARA eI sssNen A (U TH
Classification of compounds from 152 Tgsa07
nature,  studying of  biosynthesis Classification of compounds from
pathways of biomolecules, isolation and nature,  studying  of  biosynthesis
structures determination by chemical, pathways of biomolecules, isolation and
physical methods and natural products structures determination by chemical,
utilization physical methods and natural products
utilization
242442 | ARBUVEHRIATIEN 3(2-2-5) | 242442 | \pRBWEIRIATIEA 3(2-2-5) | U5um
Organic Synthesis Organic Synthesis AHUY
N1999NLUY N1TAILATIEH PANNITRANUUULALIATRATDY | 978790

a198un3d mAdANITAANUEY
ATSUBU-ATTLUBN N1TNILATIEA
A19U9LNBUULUIY N19LATYN
ans8unad lungWafdusing o Tneld
UFfEnnswiuuiondlatid nag

& o g

Yy TasinluAfaunsddangis

U

ATEanNLUURIATIEA lnedRRILAT9A
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N9d9LASIZRE9EUVad T5n198319
WHEZIZRINANSUDR-ATSUBU N5
wWagwnyHeddu nnstdnyTaainly
LARARVSINILATIZH n19eanwUY
o I'd a = ad o/

FATIZRE1TBUYIEE LasAsnTsAvIan
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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

Concept designs and techniques of
organic syntheses, methods for carbon-
carbon bond formation, functional group
interconversion,  protecting group in
organic synthesis, disconnection approach
for organic synthesis and simple synthesis

for chemical modification of secondary

metabolites from natural source

242443

dsssnmAuaznslavend  3(2-2-5)
Natural Colors and Applications

winvesdionsssnend Uszlood
LAYNIT9TUNNYDIRT NI TINYD
Aannaninuazni1tian mﬁﬂ‘izgﬂm’cf%
AioNsTINTR

Types of natural dyes, advantages
and classification  of natural  dyes,
methods of extraction and dyeing,

applications of natural dyes

FU1UENS

FY1UEN1S

q15e9N

Usulgs

242101

AAnNLAL 4(3-3-8)
Principles of Chemistry

AFTUazN1n lasaENasaan

A a o/ =9 £
SUURSeaAn NussARuaslATIaSI9
Tuana Usnnmuansduiug U§A%en
WH A 2990489 289980 F15AZANE
AUANAFNERSITBIHN ARUNAANERS
i aunaedl nan-wa WA 1l
a = o P} N v
ANARYS LAHRILINEDN

Matter and measurement, atomic
chemical

structure, periodic  system,

bonding and  molecular  structure,

stoichiometry, chemical reactions, gases,

solid, liquid, solutions, fundamental

thermodynamics,  chemical  kinetics,

242101

nanLAN 4(3-3-8)
Principles of Chemistry

AE1TUAzA19in TATIaE19azaaN

= a o/ a v

sruuR3eefin Wussafuazlaseasng
Tana Ussnauanssiniug U§fseai
fines 289Ul 209UNRT A198TRIY A
PNAFAEASLIBIAU FRUNAAIEAT LAT
annatal nan-Lud taf Wi 1Al
a a o = . b %
Aadss IRRILIAAaN

Matter and measurement, atomic
chemical

structure, periodic  system,

bonding and  molecular  structure,

stoichiometry, chemical reactions, gases,

solid, liquid, solutions, fundamental

thermodynamics,  chemical  kinetics,

ANLAH
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chemical equilibrium, acids and bases, chemical equilibrium, acids and bases,
electrochemistry, nuclear  chemistry, electrochemistry, nuclear  chemistry,
environmental chemistry environmental chemistry
242103 | wivaluszaiidwiad  4(3-3-8) | 242103 | wndvialUuasafiBwdd 43-3-8) | Usumn
General and Organic Chemistry General and Organic Chemistry AT
PBruasding lasasdavnen Usunnanaduius lasea3ne | 91edmn
Wuszal weslulmndnd sanans BYABN WUSLIAN gounnaransial
il AnsEente nnasBENLATUGATEN saurmanfiafl n1aidenie n1swdex
1898138 UN3Tusviansing g lHud uardfifizeneesansdunaduszinnsing
LEALAW WBaAN uBa (Al 9 [Hur uaatAn waafn uaalnd
a19Usznavezlsunfin ueadaslad a1sUsznavezlsnidn uoadalalas
LOANDEDA WUER DMas uanh (#A A uaanegnd Wuaa as uaas 26 A
o NInANSUBNBAN UAZERWE BT T nsmA1sUandan uazeiug wilu
uazansTalana uazansaluana
Stoichiometry, —atomic  structure, Stoichiometry, atomic  structure,
chemical bonding, chemical chemical bonding, chemical
thermodynamic, chemical kinetic, thermodynamics,  chemical  kinetics,
nomenclature, preparation and reaction nomenclature, preparation and reaction of
of organic compounds; alkanes, alkenes, organic compounds; alkanes, alkenes,
alkynes, aromatic compounds, alkyl alkynes, aromatic compounds, alkyl
halides, alcohols, phenols,  ethers, halides,  alcohols,  phenols,  ethers,
aldehydes, ketones, carboxylic acids and aldehydes, ketones, carboxylic acids and
theirs  derivatives,  amines,  and theirs derivatives, amines, and
biomolecules biomolecules
242104 | Ad 1 4(3-3-8) | 242104 | pf 1 43-3-8) | ANFN
Chemistry | Chemistry |

UNUIMIAR USTHIURITHHAUS
Tasea3nenznan A519879 axiTR9e
519 Wnszadl uie 2e9uds 2a9man
289U I9B NN INULATADAADES N9
LAY HLURIADIHELAZINDA 1N
TannfAindioadu asazansuazanta
PDINITALANY NHINIALUE LAT

= o =

Auvad wARILINREN

UHANIAR USN1 NI A NS
Trssadeazaon 1519510 anilfves
519 WusziAd uiia 2a9ude 9a9man
M\uv’ﬁwﬁmgﬁmmmﬂ@@mﬁ 1149
WAL RIFOTHE LA IDS I [Aunfn g

E o

a9fd §198 a8l as N RYag
a A a a o

F19RANY NYBINIAUN LARBUNIE

= g v
LARRILIANBN




130

NANGAT W.A. 2560 NANYRTUTUUTS W.A. 2565 ﬂ:sm
Usuilge
Introduction of chemistry, Introduction of chemistry,
stoichiometry, atomic structure, periodic stoichiometry, atomic structure, periodic
table, properties of elements, chemical table, properties of elements, chemical
bonding, gas, solid, liquid, amorphous bonding, gas, solid, liquid, amorphous
and colloid, changing of state and and colloid, changing of state and
introduction to thermodynamic, solution introduction to thermodynamics, solution
and solution properties, acid-base and  solution  properties, acid-base
theory, organic chemistry, theory, organic chemistry, environmental
environmental chemistry chemistry
242105 | d 2 4(3-3-8) | 242105 | ipf 2 3(2-3-6) | aAnag
Chemistry I Chemistry I finuay
FAUANEASIAT ANAAIAN NTALE aauransiad angaad ed | Usud
Z\Tuﬂﬂﬂ‘im‘l_lﬂ?uli/’] ﬂu@mmmﬁﬂﬁ SIALTNILEUATN 51N uBEN 1Al | eFune
azang{filoy aunavesBeswdeton flainded a198qlaiana 1Al | 9189
Tad sneandimandin saamew DAFINNTIH
3% iafiflaedes a198qly \ana LAf Chemical kinetic, chemical
AANIVNTTH equilibrium, electrochemistry,
Chemical kinetic, chemical representative  elements,  transition
equilibrium, acid-base equilibrium in elements, nuclear chemistry,
water, salt  equilibrium,  complex biomolecules, industrial chemistry
equilibrium, electrochemistry,
representative  element,  transition
element, nuclear chemistry, bimolecular
substances, industrial chemistry
242106 | wiTuEAnUszdndu 3(3-0-6) S
Chemistry in Daily Life 318791
ﬁf;fmiﬁu’j‘ym&umqmﬁ 51911 Tl

§99NE0 @198UN3T FrInaRLNeS
asfutuEAmlszand wnilfuslna
Introduction to chemistry, natural
element, organic compounds, polymeric
compounds, chemicals hazard in daily

life, chemistry for consumer
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242107

mw?ﬁlugmm\umﬁ 3(2-3-5)
Fundamental of Chemistry

AF19ULAEN159A TATea319nznay
szuUiBenfn sianaumin elans
Tanens uddu wussiaiuazlaseasng
Tiana Ussmansdiing Ufisenad
fines 229uds 289180
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Matter and measurement, atomic
structure, periodic system, representative
elements, metal, nonmetal and transition
chemical and

elements, bonding

molecular  structure,  stoichiometry,

chemical reactions, gases, solid, liquid,

solutions, chemical kinetics, chemical

equilibrium, acids and bases,

electrochemistry

e
918771
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Physical Chemistry and
Applications
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WHIBSRANAUazZNIS 4(3-3-8)
Uszend
Physical Chemistry and
Applications
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Anes LARAWAL lELA wsefieRn SzuL Gases and kinetic theory of gases,
ARIADARDYA transport phenomena such as diffusion,
Gases and kinetic theory of gases, viscosity and thermal conductivity, ideas
transport phenomena such as diffusion, about  thermodynamics  and  its
viscosity and thermal conductivity, applications, pure  substances and
ideas about thermodynamics and its multicomponent systems, phase diagram,
applications, pure substances and chemical  equilibrium,  solutions  of
multicomponent systems, phase nonelectrolytes and electrolytes, acid-
diagram, chemical equilibrium, solutions base theory, electrochemistry, molecular
of nonelectrolytes and electrolytes, binding equilibrium, chemical kinetics and
acid-base theory, electrochemistry, its applications, introduction to polymer
molecular binding equilibrium, chemical materials, surface chemistry, including
kinetics and its applications, introduction surface tension, colloidal system
to polymer materials, surface
chemistry, including surface tension,
colloidal system

242120 | MAAATABIUTHI 4(3-3-8) | 242120 | EAATITABIUTHI 43-3-8) | Usuiae
Quantitative Analysis Quantitative Chemical analysis u%lﬂﬁ"m

nrstastsilaeianidn nns undnAgafunddinssd n1sld WAE

Aps1edilaeddunns A8n19uenans a0RaAiRRTed Msimsnzileg | Usulse
Asafinfagdnvinazay Aan1elag dwsin msimasilag3anms 38nns | Aedune
ulnnanil uminAgaduiedeilania WHNANT NITRAAFIEAINArany 35 | 91831

wildiaseidansilalean- 33
damunnslnlowend ezneninuay
gasniumuninswlawed uwialagun
Tnnsnuaslmesnasuudarinlag
W lyngan
Gravimetric  analysis,  volumetric
analysis, separation technique, solvent
method,

extraction,  chromatographic

introduction  to  instrumentation  in

analytical chemistry, UV-visible

spectrophotometry, atomic absorption

spectrophotometry, gas chromatography

o

naslasuaTnnsad uninifgady
iaGaedenteiafidiansnev
fanillowsddidaaninglnlnmes
prsandnuaurainduanlnglnlnm
a3 ufialasunlnnad wazlaines
Wasuudarialasunlnna i
Introduction of analytical chemistry,
statistics ~ for  analytical  chemistry,
gravimetric analysis, volumetric analysis,
separation technique, solvent extraction,
chromatographic method, introduction to
instrumentation in analytical chemistry,

UV-visible spectrophotometry, atomic
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Usuilge
and high performance liquid absorption  spectrophotometry,  gas
chromatography chromato-graphy and high performance
liquid chromatography
242141 | \afBuvad 4(3-3-8) | 242141 | \pRBuvas 4(3-3-8) |  ANLAN
Organic Chemistry Organic Chemistry
UNHALARBUNEE n1991U1N UNUILARBUNTS N1997Uun
a3Uszneuduad n1sdanie N1 a9Usznavdundd nnsdande n1s
owgmslaseadne uazlalnmedsig o Wewgnslaseasne uazlalowmassing q
aNdf Uifiseiuaznalnaes and® U§Aseussnalnoesans
ansUsznaurfialaalAn LaaAY e UsznausilauealAi WAAAYN WA AL
Tal azlaandin imwelslondn woafa pzlsundn wwmelslendn woafaalad
#lad ueanaged dmes iy uaad uaanNeged 8wes 1ofu uaad (a4 A
Tetel Alo p3upnBAnuazaNing T AsuanBanuazeyiug
Introduction of organic chemistry, Introduction of organic chemistry,
classification, nomenclature and classification, nomenclature and
isomerism  of organic  compounds, isomerism  of organic  compounds,
properties,  reactions and  reaction properties, reactions and  reaction
mechanisms of alkane, alkene, alkyne, mechanisms of alkane, alkene, alkyne,
aromatic, heterocyclic, alkyl halide, aromatic, heterocyclic, alkyl halide,
alcohol, ether, amine, aldehyde, ketone, alcohol, ether, amine, aldehyde, ketone,
carboxylic acids and their derivatives carboxylic acids and their derivatives
242453 | Tasasmumnaiadl 200-6-3) | 242453 | lageerunnandl 3(0-6-3) | USuifAn
Project in Chemistry Project in Chemistry etialo)
Tasssnulwiadefiaulaniend Aa§avinlassenluindientuad uay
n1sUargndaandiugau sndey A13ANAdIuarIIusINteya 119 | Aeduny
A8n13vilAsesn n1sdansneenu Uargndaoiudingiulunisdaia | s1ede

Tag99714

Project in interested topic of
chemistry, apply the basic knowledge,
project methodology, writing a project

report

Tasssuiianla nnsnausuaznis
‘mﬂmuw@%ﬁﬂmu

Project about topic in chemistry,
studying and collecting data, application
of basic knowledge for the preparation of
interested project, presenting and writing

project report
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WNRNTSANET W.A. 2560

UHHNSANETLSULS W.A. 2565

Tl 1 FiI 1
AANISANEIAY AANSANEIAY
001102 | NENBINEEIATLNNIDH 3(2-2-5) | 001101 | nuninalu@inuszdniu 2(2-0-4)
Ready English Thai Language in Daily Life
- - - 001103 | AMH1BINOEAINTL 3(2-2-5)
FAnaza1in
English for Daily Life
- - - 002101 | nsl¥malnladiiedinyarava 1(0-2-1)
Technology Usage in Digital Life
- - - 003101 | guvBaFnaniun1s9AnisEin 3(2-2-5)
Artistic for Life Management
004101 | AaUriunisrniingin 3(2-2-5) - - -
Arts of Living
241111 | Add@rnans 1 3(2-2-5) | 241111 | adarnansd 1 3(2-2-5)
Mathematics | Mathematics |
242102 | Anwanasaly 2(2-0-4) | 242102 | arasmsialuwipafifinns 1(1-0-2)
ViasUfufnisias GH
242104 | 1fl 1 4(3-3-8) | 242104 | AR 1 4(3-3-8)
Chemistry | Chemistry |
243101 | #qAnen 1 43-3-8) | 243101 | BaAngvialy 4(3-3-8)
Biology | General Biology
59N 19 Widafin 594 21 Bxlgfin
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F4TI 1 4TI 1
AMANISANEIURTY AMANIsANEIURTY
001101 | nslEnmlns 3(2-2-5) 001102 | AEnme@sdning 1(0-2-1)
Usage of Thai Language Thai for Academic Purposes
001103 | munsanguglannine 5(2-2-5) | 001104 | nnédnquientadeas 3(2-2-5)
Explorative English English for Communication
- - - 002102 | ANRRIAVI AR 2(1-2-3)
Digital Intelligence Quotient
- - - 003102 | AMTWIUIINELULATNTITEUS 3(2-2-5)
ARDATIN
Skills Development and Lifelong
003201 | N139ANITFUNNUAE 3(2-2-5) - - -
Aanday
Health and Environment
Management
241112 | AAANERS 2 3(2-2-5) 241112 | pgleAEns 2 3(2-2-5)
Mathematics I Mathematics I
244103 | Fanddinadn 43-3-8) | 244103 | Aandidnadn 4(3-3-8)
Introductory Physics Introductory Physics
242105 | 8 2 4(3-3-8) 242105 | wfl 2 3(2-3-0)
Chemistry |l Chemistry 1l
594 20 nuaefin 59N 19 nudaafin
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Tl 2 7 2
AIANTSANEIAW AIANTTANEIAY
001204 | aMune9ngufinmidn 3(2-2-5) | 001205 | nundsnquitensiieas@s | 3(2-2-5)
Step UP English AMNUNA BN
Engflish for Academic and
Professional Communication
002201 | wawlaslannan 3(2-2-5) - - -
Citizen Mind by Citizenship
- - - 003203 | BEN3TININATIAFE 2(0-4-2)
ALY
Collaborative Learning for
Society Creation
004201 | YARNNINLAZNITUAANEDN 3(2-2-5) - - -
LAY
Socialized Personality
241221 | UWARARE 43-2-7) | 241211 | WARAAR 4(3-2-7)
Calculus Calculus
242221 | \ARBAIIIA 1 3(2-3-6) | 242221 | iafAATA 1 4(3-3-8)
Analytical Chemistry | Analytical Chemistry |
- - - 242231 | \aRaRunag 1 3(3-0-6)
Inorganic Chemistry |
242241 | \ARBUNES 1 4(3-3-8) | 242241 | \RBuvias 1 4(3-3-8)
Organic Chemistry | Organic Chemistry |
59N 20 wiaafin 593 20 widaafin
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Tl 2 7 2
aAnTsANEIUaNg aANTSANEIUaNg
002202 | FIANNIMUTTIN 3(2-2-5) - - -
Multicultural Society
- - - 003204 | N1F9ANITFUNN 1(0-3-1)
AUAADHUAT YN
Health Environment and
Community Management
003102 | nsdesnstudeanmanea 3(2-2-5) - - -
Digital Intelligence Quotient
242222 | @fAAIILA 2 3(2-3-6) | 242222 | iafidATnvdA 2 3(2-3-6)
Analytical Chemistry I Analytical Chemistry Il
- - - 242232 | ipafuyas 2 4(3-3-8)
Inorganic Chemistry I
242242 | \@RBWAS 2 4(3-3-8) | 242242 | \aRBwyad 2 4(3-3-8)
Organic Chemistry I Organic Chemistry I
242251 | AWAAVEININLAR 3(3-0-6) | 242251 | FnyiangvneAd 3(3-0-6)
Terminology in Chemistry Chemistry Terminology
247221 | Q@RS 3(2-2-5) 247103 | affdATeh 3(2-2-5)
Statistical Analysis Statistical Analysis
594 19 nidafin 594 18 Wuaufin
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WNRNTSANET W.A. 2560

WHHNSANEILTULSI WA 2565

v ] 73 1
7WlN 3 W7 3
ANANISANEIA ANANISANEIFHK

003305 | nazuunIaAn@Eseaniulg | 3(2-2-5)
maiufsznaunisya
AaviR

Design Thinking Process for

Digital Age Entrepreneurs

242311 | \ARIBIAANS 1 4(3-3-8) 242311 | IARBIARNS 1 4(3-3-8)
Physical Chemistry | Physical Chemistry |

242321 | \pAasilaiianisiinsney 3(2-3-6) 242321 | PApsilaInITAATIEA 4(3-3-8)
AR NGHIGER R IFR ]
Instrumentation for Chemical Instrumentation for Chemical
Analysis Analysis and Applications

242331 | \afaiunad 1 3(3-0-6) - - -
Inorganic Chemistry |

242341 | swnlysalnd 3(3-0-6) | 242341 | sunlnaaind 3(3-0-6)
Spectroscopy Spectroscopy

XXXXXX | BUNADNES B(X=X-X) XXXXXX | ABWADNLET B(X=X=X)
Free Elective Free Elective

59N 16 Wudaefin 59N 17 wdagfin
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WNHATSANET W.A. 2560

UHHNSANEILSULF WA 2565

4515 3 14515 3
ArANISANEIURNY AMANISANEIURTY
003306 | Ysnnisandiguinngss | 3(0-6-3)
VAU IEN
- - - Integration for Professional
Innovation
242312 | IARIBIARNA 2 4(3-3-8) | 242312 | \nRBRAnNS 2 4(3-3-8)
Physical Chemistry |I Physical Chemistry Il
242332 | \pReafiunad 2 4(3-3-8) - - -
Inorganic Chemistry Il
242351 | n1SANEIMIAREINSY 2(0-6-3)
NSNYINTBITNBB
B B B Chemical Study for the
Natural Resources
242xxx | A UBNEBN 3(X=X—X) 242xxx | ABBNADN 3(2-2-5)
Major Elective Maijor Elective
242xxx | A UBNADN 3(X=X-X) - - -
Major Elective
365215 | Fauadvial 43-3-8) | 365215 | Fuaiviall 4(3-3-8)
General Biochemistry General Biochemistry
59N 18 wxafin 59N 16 BLHIafia
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WNRNTSANET W.A. 2560

WHHNSANEILTULSI WA 2565

14515 4 #4515 4
ANANISANEIA ANANISANEIA
242451 | dHNWN 1(0-3-2) | 242451 | §xNU 1(0-3-2)
Seminar Seminar
242452 'ﬁfzummzmié’mmiammw 2(2-0-4) 242452 'ﬁzum”mmﬁammwum 1(1-0-2)
vislfisnne NITFIUEINGR
Quality System and Quality Management and
Management in Laboratory International Standard
242453 | Tag991991191A5 2(0-6-3) - - -
Project in Chemistry
242xxx | A UBNABN B(X—X-X) 242xxx | ABBNEBN 3(2-2-5)
Major Elective Major Elective
- - - 242xxx | ABNBNAAN 3(2-2-5)
Maijor Elective
XXXXXX | A NADNLEE 3(X=X-X) XXXXXX | A NADNLES 3(X=X-X)
Free Elective Free Elective
594 11 dnefia 9% 11 Bdnafin
H4515 4 4515 4
ArAnN1sAnNEIUaNg ANANsANEIUaNeY
WiaanBaussinfssa Ui 1 918390
242454 | NSFANE1DNTY 6 WHIEf® | 242454 | nNsANEIBNSY 6 Wgfin
Independent Study Independent Study
242455 | N15RN9 6 vidngfin | 242455 | AnsHNeIw 6 efin
Professional Training Professional Training
242456 | anfiafnel 6 vinefin | 242456 | anfiafnun 6 yuafia
Co-operative Education Co-operative Education
59N 6 HEfin 59N 6 NHaefin
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Hemmati, S. A., N. K. Kiani, J. E. Serrdo, J. Jitonnom (2021). Inhibitory Potential of a Designed

Peptide Inhibitor Based on Zymogen Structure of Trypsin from Spodoptera frugiperda:

In Silico Insights. International Journal of Peptide Research and Therapeutics. 27,

1677-1687.

Meelua, W., T. Wanjai, N. Thinkumrob, J. Olah, J. I

Mujika, J. R. Ketudat-Cairns, S.

Hannongbua, J. Jitonnom (2021). Active site dynamics and catalytic mechanism in

arabinan hydrolysis catalyzed by GH43 endo-arabinanase from QM/MM molecular

dynamics simulation and potential energy surface. J Biomol Struct Dyn. 1-11.

Meelua, W., N. Keawkla, J. Olah, J. Jitonnom (2020). DFT study of formation and properties

of dinuclear zirconocene cations: Effects of ligand structure, solvent, and metal on the

dimerization process. Journal of Organometallic Chemistry. 905, 121024.
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Jitonnom, J., W. Meelua (2020). DFT study of lactide ring—opening polymerizations by
aluminium trialkoxides: Understanding the effects of monomer, alkoxide substituent,
solvent and metal. Chemical Physics Letters. 750, 137482.

Jitonnom, J., S. Hannongbua (2018). Theoretical study of the arabinan hydrolysis by an
inverting GH43 arabinanase. Molecular Simulation. 44(8); 631-637.

Jitonnom, J., J. R. Ketudat-Cairns, S. Hannongbua (2018). QM/MM modeling of the
hydrolysis and transfructosylation reactions of fructosyltransferase from Aspergillus
japonicas, an enzyme that produces prebiotic fructooligosaccharide. J Mol Graph
Model. 79, 175-184.

Jitonnom, J., Hannongbua, S (2018). Theoretical study of the arabinan hydrolysis by an
inverting GH43 arabinanase. Molecular Simulation. 44(8), 631-637.

Jitonnom, J., Mujika, J.I., Van Der Kamp, MW., Mulholland, A.J. (2017), Quantum
Mechanics/Molecular Mechanics Simulations Identify the Ring—Opening Mechanism of
Creatininase. Biochemistry. 56(48); 6377-6388.

Jitonnom, J., Meelua, W (2017). Effect of ligand structure in the trimethylene carbonate
polymerization by cationic zirconocene catalysts: A “naked model” DFT study. Journal
of Organometallic Chemistry. 841, 48-56.

K Sangwijit, Jitonnom, J., S Pitakrattananukool, LD Yu, S Anuntalabhochai (2016) Low-
energy plasma immersion ion implantation modification of bacteria to enhance
hydrolysis of biomass materials. Surface and Coatings Technology. 306, 336-340.

S Cheenpracha, Jitonnom, J., M Komek, T Ritthiwigrom, S Laphookhieo (2016)
Acetylcholinesterase inhibitory activity and molecular docking study of steroidal

alkaloids from Holarrhena pubescens barks. Steroids. 108, 92-98.
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Jumnongprakhon, P., Chokchaisiri, R., Thummayot, S., Suksamrarn, A., Tocharus, C.,

Tocharus, J. (2021). 5,6,7,4-Tetramethoxy flavanone attenuates NADPH oxidase 1/4

and promotes sirtuin-1 to inhibit cell stress, senescence and apoptosis in AB25_35—

mediated SK-N-SH dysfunction. EXCL/ J. 20, 1346-1362.

Chokchaisiri, R., Chaichompoo, W., Pabuprapap, W., Sukcharen, O., Tocharus, J., Ganranoo,

L., Bureekaew, S., Sangvichien, E., Suksamrarn, A. (202 1). Biotransformation of 1 €,

11 ~-dihydroxyisopimara-8 (14), 15-diene by Cunninghamella echinulata NRRL 1386

and their neuroprotective activity. Bioorg. Chem. 110, 104799.
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Pakdeepak, K., Chokchaisiri, R., Govitrapong, P., Tocharus, C., Suksamrarn, A., Tocharus, J.
(2020). 5, 6, 7, 4'-Tetramethoxyflavanone alleviates neurodegeneration in a
dexamethasone=-induced neurodegenerative mouse model through promotion of
neurogenesis via the Raf/ERK1/2 pathway. Phytother. Res. 1-9.

Soodvilai, S., Meetam, P., Siangjong, L., Chokchaisiri, R., Suksamrarn, A., Soodvilai, S.
(2020). Germacrone reduces cisplatin-induced toxicity of renal proximal tubular cells via
inhibition of organic cation transporter. Biol. Pharm. Bull. 43(11); 1693-1698.

Chaichompoo, W., Chokchaisiri, R., Sangkaew, A., Pabuprapap, W., Yompakdee, C.,
Suksamrarn, A. (2020). Alkaloids with anti-human carbonic anhydrase isozyme |l
activity from the bulbs of Crinum asiaticum L. var. asiaticum. Phytochem. Lett., 37, 101-
105.

Chokchaisiri, R., Chaichompoo, W., Chunglok, W., Cheenpracha, S., Ganranoo, L.,
Phutthawong, N., Bureekaew, S., Suksamrarn, A. (2020). Isopimarane Diterpenoids
from the Rhizomes of Kaempferia marginata and Their Potential Anti-inflammmatory
Activities. J. Nat. Prod. 83, 14-19.

Chokchaisiri, R., Srijun, J., Chaichompoo, W., Cheenpracha, S., Ganranoo, L., Suksamrarn, A.
(2020). Anti-herpes simplex type-1 (HSV-1) activity from the roots of Jatropha multifida
L. Med. Chem. Res. 29, 328-333.

Pakdeepak, K., Chokchaisiri, R., Tocharus, J., Jearjaroen, P., Tocharus, C., Suksamrarn, A.

(2020). 5,6,7,4'—Tetromethoxyﬂovonone protects against neuronal degeneration
induced by dexamethasone by attenuating amyloidogenesis in mice. EXCL/ J. 19, 16—
32.

Pabuprapap, W., Wassanatip, Y., Khetkam, P., Chaichompoo, W., Kunkaewom, S., Senabud, P.,
Hata, J., Chokchaisiri, R., Svasti, S., Suksamrarn, A. (2019). Quercetin analogs with
high fetal hemoglobin inducing activity. Med. Chem. Res. 28, 1755-1765.

Chokchaisiri, R., Chaichompoo, W., Sukcharoen, O., Suksamrarn, A., Ganranoo, L. (2019).
Microbial transformation of isocoronarin D by Cunninghamella echinulata NRRL 1386.
Nat. Prod. Res. 33, 2890-2896.

Ganranoo, L., Chokchaisiri, R., Grudpan, K. (2019). Simple simultaneous determination of iron
and manganese by sequential injection spectrophotometry using astilbin extracted from

Smilax china L. root. Talanta. 191, 307-312.
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Chawalitpong, S., Chokchaisiri, R., Suksamrarn, A., Katayama, S., Mitani, T., Nakamura, S.,
Athamneh, A. A., Ritprajak, P., Leelahavanichkul, A., Aeimlapa, R., Charoenphandhu,
N., Palaga, T. (2018). Cyperenoic acid suppresses osteoclast differentiation and delays
bone loss in a senile osteoporosis mouse model by inhibiting non-canonical NF-KB
pathway. Sci. Rep. 8(5625); 1-12.

Utaipana, T., Suksamrarn, A., Kaemchantuek, P., Chokchaisiri, R., Stremmel, W., Chamulitrat,
W., Chunglok, W. (2018). Diterpenoid trigonoreidon B isolated from Trigonostemon
reidioides alleviates inflammation in models of LPS-stimulated murine macrophages and
inflammatory liver injury in mice. Biomed. Pharmacother. 101, 961-971.

Dhar, R., Kimseng, R., Chokchaisiri, R., Hiransai, P., Utaipan, T., Suksamrarn, A., Chunglok,
W. (2018). 2',4-Dihydroxy-3',4",6'-trimethoxychalcone from Chromolaena odorata
possesses anti-inflammatory effects via inhibition of NF-KB and p38 MAPK in
lipopolysaccharide-activated RAW 264.7 macrophages. Immunopharm. Immunot. 40,
43-51.

Yingngam, B., lJinarat, D., Kaewamatawong, R., Rungseevijitprapa, W., Suksamram, A.,
Piyachaturawat, P., Chokchaisiri, R., Brantner, A. H. (2018). Determination of the
Marker Diarylheptanoid Phytoestrogens in Curcuma comosa Rhizomes and Selected
Herbal Medicinal Products by HPLC-DAD. Chem. Pharm. Bull. 66, 65-70.

Chaichompoo, W., Chokchaisiri, R., Apiratikul, N., Chairoungdua, A., Yingyongnarongkul, B.,
Chunglok, W., Tocharus, C., Suksamrarn A. (2018). Cytotoxic alkaloids against human
colon adenocarcinoma cell line (HT-29) from the seed embryos of Nelumbo nucifera.
Med. Chem. Res. 27, 939-943.

Chokchaisiri, R., Kunkaewom, S., Chokchaisiri, S., Ganranoo, L., Chalermglin, R., Suksamrarn,
A. (2017). Potent cytotoxicity against human small cell lung cancer cells of the heptenes
from the stem bark of Xylopia pierrei Hance. Med. Chem. Res. 26, 1291-1296.

Kaemchantuek, P., Chokchaisiri, R., Prabpai, S., Kongsaeree, P., Chunglok, W., Utaipan, T.,
Chamulitrat, W., Suksamrarn, A. (2017). Terpenoids with potent antimycobacterial
activity against Mycobacterium tuberculosis from  Trigonostemon reidioides roots.
Tetrahedron. 73, 1594-1601.

Thongwat, D., Ganranoo, L., Chokchaisiri, R. (2017). Larvicidal and pupicidal activities of crude
and fractionated extracts of Acacia pennata (L.) Wild. subsp. insuavis shoot tips against

Aedes aegypti (L.) (Diptera: Culicidae). SE. ASIAN J. TROP. MED. 48(1); 27-36.
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Chartarrayawadee, W., Charoensin, P., Saenma, J., Rin, T., Khamai, P., Nasomjai, P. and
Chee On Too. (2020). Green synthesis and stabilization of silver nanoparticles using
Lysimachia foenum- graecum Hance extract and their antibacterial activity. Green
Process Synth. 9, 107-118.

Chimong, K., Pooncharoen, K., and Chartarrayawadee, W. (2019). Thermostable serine
protease inhibitor from Death cap (Amanita phalloides). Medical Technology. 52(7);
3171-3187.

Chartarrayawadee, W., Chee O. Too, Ross, S., Ross, Gareth M., Jumpatong, K., Noimou, A.
and Settha, A. (2019). Green synthesis and stabilization of earthworm- like gold
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nanostructure and quasi- spherical shape using Caesalpinia sappan Linn.extract. Green

Processing and Synthesis. 7(5), https://doi.org/10.1515/gps-2017-0090.
Chartarrayawadee, W., Chee On Too, Ross, S., Ross, Gareth M., Hongsith, N.and Ratchawet,

A. (2018). Chemical Constituents from the Roots of Lepisanthes senegalensis. Polymer

Bulletin. 75(7), 3171-3187.
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Wutthiwong, N., Suthiphasilp, V., Pintatum, A., Suwannarach, N., Kumla, J., Lumyong, S.,

Maneerat, T., Charoensup, R., Cheenpracha, S., Limtharakul, T. and Pyne, S.G.

(2021). Daldiniaeschsone A, a rare tricyclic polyketide having a chromone unit fused to

a O-lactone and its symmetrical bipheny! dimer, daldiniaeschsone B, from an endophytic

fungus Daldinia eschscholtzii SDBR-CMUNKC745. Journal of Fungi, 75), 358.
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Phukhatmuen, P., Meesakul, P., Suthiphasilp, V., Charoensup, R., Maneerat, T., Cheenpracha,
S., Limtharakul, T., Pyne, S.G. and Laphookhieo, S. (2021). Antidiabetic and
antimicrobial flavonoids from the twigs and roots of Erythrina subumbrans (Hassk.) Merr.
Heliyon. 7(4), e06904.

Polbuppha, 1., Suthiphasilp, V., Maneerat, T., Charoensup, R., Limtharakul, T., Cheenpracha,
S., Pyne, S.G. and Laphookhieo, S. (2021). Macluracochinones A-E, antimicrobial
flavonoids from Maclura cochinchinensis (Lour.) Corner. Phytochemistry, 187, 112773.

Polbuppha, 1., Suthiphasilp, V., Maneerat, T., Charoensup, R., Limtharakul, T., Cheenpracha,
S., Pyne, S.G. and Laphookhieo, S. (2021). Nitric oxide production inhibitory activity of
clerodane diterpenes from Monoon membranifolium. Natural Product Research, 1-5.

Polbuppha, 1., Suthiphasilp, V., Maneerat, T., Charoensup, R., Limtharakul, T., Cheenpracha,
S., Pyne, S.G. and Laphookhieo, S. (2020). Desmoschinensisflavones A and B, two rare
flavones having a hybrid benzyl benzoate ester-flavone structural framework from
Desmos chinensis Lour. RSC Advances, 10(73), 45076-45080.

Chokchaisiri, R., Srijun, J., Chaichompoo, W., Cheenpracha, S., Ganranoo, L. and Suksamrarn,
A. (2020). Anti-herpes simplex type-1 (HSV-1) activity from the roots of Jatropha
multifida .. Medicinal Chemistry Research, 29(2), 328-333.

Chokchaisiri, R., Chaichompoo, W., Chunglok, W., Cheenpracha, S., Ganranoo, L.,
Phutthawong, N., Bureekaew, S. and Suksamrarn, A. (2019). Isopimarane diterpenoids
from the rhizomes of Kaempferia marginata and their potential anti-inflammatory
activities. Journal of Natural Products, 83(1), 14-19.

Cheenpracha, S., Pyne, S.G., Patrick, B.O., Andersen, R.J., Maneerat, W. and Laphookhieo,
S. (2019). Mallopenins A-E, antibacterial phenolic derivatives from the fruits of Mallotus
philippensis. Journal of Natural Products, 82(8), 2174-2180.

Cheenpracha, S., Boapun, P., Limtharakul, T., Laphookhieo, S. and Pyne, S.G. (2019).
Antimalarial and cytotoxic activities of pregnene-type steroidal alkaloids from Holarrhena

pubescens roots. Natural Product Research, 33(6), 782-788.
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Jumpatong, K., Bullen, J., Chaiwangsri, T., Kambooncho, S., Lapinee, C. (2021). Assessment

of antioxidant activity of Jerusalem artichoke (Helianthus tuberousus L.) tuber extracts

from Phayao province, Thailand. Medicinal Plants. 13(4); 529-534.

Sansomchai P., Jumpatong K., Lapinee C., and Utchariyajit K. (2021). Melientha suavis Pierre.

Extract: Antioxidant and Sunscreen Properties for Future Cosmetic Development. CMU J.

Nat. Sci. 20(1). 1685-1994.

Sirita J., Chomsawan B., Yodsoontorn P., Kornochalert S., Lapinee C., and Jumpatong K. (2020).

Antioxidant activities, phenolic and tannin contents of paper mulberry (Broussonetia

papyrifera) extract. Med. Plant. - Inter. J. Phyto. and Related. Indus. 12(3). 0975-4261.
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Chalom S., Jumpatong K., Wangkarnc S., Chantarac S., Phalarakshd C., Dheeranupattana S.,
Suwankerd W., Pyne S. G., and Mungkornasawakul P. (2019). Utilization of
electrocoagulation for the isolation of alkaloids from the aerial parts of Stemona aphylia
and their mosquitocidal activities against Aedes aegypti. Ecotox. and Environ. Safety. 182
(109448).

Chartarrayawadee, W., Too, C. O., Ross, S., Ross, G. M., Jumpatong, K., Noimou, A. and
Settha, A. (2018). Green synthesis and stabilization of earthworm like gold nanostructure
and quasi-spherical shape using Caesalpinia sappan Linn. Extract. Green Process Synth.

7(5), 424 - 432.
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Khamsan, S., Janya, C., Chanawongsa, J., Injan, N., Keawmesri, W., Jaimasith, M. and

Jitmanee, C. (2020). Catalytic activity of natural silica for green synthesis of 3,4 -
dihydropyrimidinone derivatives and antibacterial activity. NU. International Journal of
Science. 17(1); 32-44.

Intecha, N., Injan, N., Keawmesri, W. Jaimasith, M., Jitmanee, C. and Khamsan, S. (2018).

Chemical constituents and cytotoxic effects of the essential oil from the root of Cyperus
kyllingia Endl. Research & Knowledge. 4(2); 40-44.
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Yotnoi, B., Sinchow, M., Ngamjarurojana, A. and Rujiwatra A. (2019). Crystal structures and

photoluminescent properties of highly disordering lanthanide-2,5-pyridinedicarboxylate

frameworks. Inorganica Chimica Acta. 500, 119236.

Sinchow, M., Chuasaard, T., Yotnoi, B. and Rujiwatra A. (2019). Diversity in framework

architecture of lanthanide-2,5-pyridinedicarboxylate-sulfate coordination polymers.

Journal of Solid State Chemistry. 278, 120902.
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Doctor of Philosophy

University of St Andrews, Scotland, United Kingdom
WYIARATHINT TR (LARBUNSE)
NAMVNYINEIDUUNY TINTATDULNY
WgFERTIUTR (1AT)

HWIIVIYINLUDWLNN FINTAUBULLAL

Fluorometabolite Natural Products (in Thai). Nasomjai, P. KKU Sci. J. 2013, 41(4), 885-898.

9THAIY

Chartarrayawadee, W., Charoensin, P., Saenma, J., Rin, T., Khamai, P., Nasomjai, P. and

Chee On Too. (2020). Green synthesis and stabilization of silver nanoparticles using

Lysimachia foenum- graecum Hance extract and their antibacterial activity. Green

Process Synth. 9, 107-118.

Lomchid, P., Nasomjai, P., Kanokmedhakul, S., Boonmak, J., Youngme, S. and

Kanokmedhakul, K. (2017). Bioactive Lupane and Hopane triterpenes from Lepisanthes

senegalensis. Planta. Med. 83(3-04); 334-34.
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Rajachan, 0., Kanokmedhakul, S., Nasomjai, P. and Kanokmedhakul, K. (2014). Chemical
constituents and biological activities from roots of Enkleia siamensis. Nat. Prod. Res.
28(4); 268-270.

Boonpoo-ngaa, R., Sriringa, M., Nasomjai, P. and Martwiset, S. (2014). Electrospun fibres
from polyvinyl alcohol, poly(styrenesulphonic acid- co- maleic acid), and imidazole for
proton exchange membranes. ScienceAsia. 40, 232-237.

Nasomjai, P., Arpha, K., Sodngam, K. and Brandt., S. D. (2014). Potential antimalarial
derivatives from astraodorol. Arch. Pharm. Res. 37(12); 1538-1545.
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Chokchaisiri, R., Chaichompoo, W., Pabuprapap, W., Sukcharoen, O., Tocharus, J., Ganranoo,

L., Bureekaew, S., Sangvichien, E. and Suksamrarn, A. (2021). Biotransformation of

10, 1100-dihydroxyisopimara-8(14),15-diene by Cunninghamella echinulata NRRL 1386

and their neuroprotective activity, Bioorg. Chem.110, 104799.

Thepmalee, T., Deesa, N., Thongsri, A., Chokchaisiri, R., Ganranoo, L., Thephinlap, C.,

Khoothiam, K., Suwannasom, N. and Panya. A. (2021). Cytotoxicity against breast

cancer cell line of 7R-acetylmelodorinol isolated from Xylopia pierrei Hance, Naresuan

Phayao J. 14, 25-32.
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Pinmongkhonkul, S., Ganranoo, L., Timsom, Y., Jantapatak, Y. and Boonriam. W. (2021). Inulin
evaluation of Jerusalem artichoke (Helianthus tuberosus) from organic cultivation areas,
Phayao, Thailand, JAT. 17, 627-640.

Chokchaisiri, R., Chaichompoo, W., Chunglok, W., Cheenpracha, S., Ganranoo, L.,
Phutthawong, N., Bureekaew, S. and Suksamrarn, A. (2020) Isopimarane Diterpenoids
from the Rhizomes of Kaempferia marginata and Their Potential Anti-inflammatory
Activities, J. Nat. Prod. 83, 14-19.

Chokchaisiri, R., Srijun, J., Chaichompoo, W., Cheenpracha, S., Ganranoo, L. and Suksamrarn,
A. (2020). Anti-herpes simplex type-1 (HSV-1) activity from the roots of Jatropha
multifida L. Med. Chem. Res. 29, 328-333.

Chokchaisiri, R., Chaichompoo, W., Sukcharoen, O., Suksamrarn, A. and Ganranoo, L. (2019).
Microbial transformation of isocoronarin D by Cunninghamella echinulata NRRL 1386.
Nat. Prod. Res. 33, 2890-2896.

Ganranoo, L., Chokchaisiri, R. and Grudpan, K. (2019). Simple simultaneous determination of
iron and manganese by sequential injection spectrophotometry using astilbin extracted

from Smilax china L. root. Talanta. 191, 307-312.
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Khamsan, S., Intecha, N., Inpeng, P., Wongwan, W., Phintakul, S. and Jitmanee, C. (2020).

Chemical compositions and anticancer activity of essential oil from Houttuynia cordata

Thunb. NU. International Journal of Science. 171); 23-31.

Khamsan, S., Janya, C., Chanawongsa, J., Injan, N., Keawmesri, W., Jaimasith, M. and

Jitmanee, C. (2020). Catalytic activity of natural silica for green synthesis of 3,4 -

dihydropyrimidinone derivatives and antibacterial activity. NU. International Journal of

Science. 171), 32-44.
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Intecha, N., Injan, N., Keawmesri, W. Jaimasith, M., Jitmanee, C. and Khamsan, S. (2018).
Chemical constituents and cytotoxic effects of the essential oil from the root of Cyperus

kyllingia Endl. Research & Knowledge. 4(2), 40-44.
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Doctor of Philosophy (Chemistry)

University of Wollongong, Australia
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Sam-ang, P., Surangkul, D., Savaspun, K., and Phanumartwiwath, A. (2020). Antioxidant and

Acetylcholinesterase Inhibitory Activities of Morinda citrifolia L. Extracts. Agriculture

and Natural Resources. 54, 173-179. DOI:10.34044 /j.anres.2020.54.2.08

Savaspun, K., Surangkul, D., Phanumartwiwath, A., and Sam-ang, P. (2020). Antioxidant and

Acetylcholinesterase Inhibitory Activities of Crude and Fractionated Extracts from Tong Taek

(Baliospermum Solanifolium) Leaves. PSRU Journal of Science and Technology. 5(1); 107~

122.
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Carroll, A., Savaspun, K., Willis, A.C., Hoshino, M., Kato, A., and Pyne, S.G. (2018). Total
Synthesis of Natural Hyacinthacine C5, and six Related Hyacinthacine C5 Epimers. The

Journal of Organic Chemistry. 83(10); 5558-5576. DOI: 10.1021/acs.joc.8b00585
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Chindawong, C., Setthaya, N., Mekrattanachai, P., Damrongwiriyanupap, N., Pimraksa, K.,

Johannsmann, D. Effect of adding carboxymethyl cellulose, zeolite and microcrystalline

cellulose on the optical and mechanical properties of latex composite films, IOP

Conference Series: Materials Science and Engineering, (accepted).

Mekrattanachai, P., Zhu, L., Setthaya, N., Chindawong, C., Song, W.G. (2021). The highly

effective cobalt based metal-organic frameworks catalyst for one pot oxidative

esterification under mild conditions, Catalysis Letters, doi: 10.1007/s10562-021-

03754-x.
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Chindawong, C., Damrongwiriyanupap, N., Dimitrios, P., Pimraksa, K., Setthaya, N. (2021).
Water absorption and compressive strength of various coal fly ash-based geopolymer

pastes, Advances in Cement Research, doi: 10.1680/jadcr.20.00086.
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Doctor of Philosophy (Chemistry)
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Jumpatong, K., Bullen, J., Chaiwangsri, T., Kambooncho, S., Lapinee, C. (2021). Assessment

of antioxidant activity of Jerusalem artichoke (Helianthus tuberousus L.) tuber extracts

from Phayao province, Thailand. Medicinal Plants. 13(4); 529-534.

Sansomchai, P., Jumpatong, K., Lapinee, C., Utchariyajit, K. (2020). Melientha suavis Pierre.

Extracts : antioxidant and sunscreen properties for future cosmetics development.

Chiang Mai University Journal of Natural Sciences, 20(1); e2021008.

Sirita, J., Chomsawan, B., Yodsoontorn, P., Kornochalert, S., Lapinee, C. (2020). Antioxidant

activities, phenolic and tannin contents of paper mulberry (Broussonetia papyrifera)
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extract. Medicinal Plants. 12(3), 371-375.

Bullen, J. C., Lapinee, C., Salaun, P., Vilar, R., Weiss, D. J. (2020). On the application of
photocatalyst-sorbent composite materials for arsenic (Ill) remediation: Insights from
kinetic adsorption modelling. Journal of Environmental Chemical Engineering. 8(5);
104003.

Chumphukham, O., Chaiwangyen, W., Sivamaruthi, B. S., Chaiyasut, C., Natakankitkul, S.,
Kangwan, N., Tantipaiboonwong, P., Tipsuwan, W., Promnoi, K., Lapinee, C., Singsai,
T., Pintha K., Wattanatorn, W., Saguansermsri, M., Suttajit, M. (2019). The innovation
of functional foods in Asia. Asian Pacific Journal of Clinical Nutrition. 28(2); 149-426.

Cheng, A., Tyne, R., Kwak, Y. T., Rees, L., Craig, L., Lapinee, C., D’Arcy, M., Weiss, D.J.,
Salaun, P. (2018). Investigating arsenic contents in surface drinking water by
voltammetry and the method of standard additions. Journal of Chemical Education.
93(11); 1945-1950.

Strekopytov, S., Brownscombe, W., Lapinee, C., Sykes, D., Spratt, J., Jeffries, T. E., James, C.
G. (2018). Arsenic and mercury in bird feathers: Identification and quantification of
inorganic pesticide residues in natural history collections using analytical and imaging

techniques. Microchemical Journal. 130, 301-309.
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Chokchaisiri, R., Chaichompoo, W., Chunglok, W., Cheenpracha, S., Ganranoo, L.,
Phutthawong, N., Bureekaew, S. and Suksamrarn, A. ( 2019) . Isopimarane
Diterpenoids from the Rhizomes of Kaempferia marginata and Their Potential Anti—
inflammatory Activities, Journal of Natural Products, 83(1); 14-19.
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Chindawong, C., Setthaya, N., Mekrattanachai, P., Damrongwiriyanupap, N., Pimraksa, K.,

Johannsmann, D. Effect of adding carboxymethyl cellulose, zeolite and microcrystalline

cellulose on the optical and mechanical properties of latex composite films. 0P

Conference Series: Materials Science and Engineering, (accepted).

Mekrattanachai, P., Zhu, L., Setthaya, N., Chindawong, C., Song, W.G. (2021). The highly

effective cobalt based metal-organic frameworks catalyst for one pot oxidative

esterification under mild conditions. Catalysis Letters, doi: 10.1007/s10562-021-

03754-x.
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Chindawong, C., Damrongwiriyanupap, N., Dimitrios, P., Pimraksa, K., Setthaya, N. (2021).
Water absorption and compressive strength of various coal fly ash-based geopolymer
pastes. Advances in Cement Research, doi: 10.1680/jadcr.20.00086.

Sribantao, S., Kongpon, P., Setthaya, N. (2021). Characterization and water absorption of fly
ash-based geopolymer paste. Proceedings of the 10th Phayao Research Conference,
University of Phayao, Thailand, 519-530.
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