AN95UNS18B1  (Course Description)

vuannAnynaly
1. n§u3¥1nWN w15 wdlenn
30001101  vinwzarelng 3(2-2-5)

30001102

30002101

Thai Language Skills

Feoulasedw - lif

Course Condition : None

Tiwuinsvesniwlng dnvazniwilng nseniinwenisila n1swe n1581uKkaEIs
Feu nsldinueawiiienisdeansudinusydiu NITHANMIAINT NITHAUY
ANMUAALAZIUAUINTT

Evolution of Thai language, characteristics of Thai language, practice in
listening, speaking, reading and writing skills, Thai language use for daily life
communication, information retrieval, improvement of thinking and

imagination

e lnedusurninrsusend 3(2-2-5)
Thai for Foreigners

Goulvsedan - d

Course Condition : None

Tnssadeshiennsal ssuuides desruazUseloaiilalunisdeasniwilve nsiln

Vinwen1sila N15IA NMBIULAZNNSWLY

Syntax, phonology, morphology and sentences used in Thai language

communication, practice in listening, speaking, reading and writing skills

AMEBINgesianTaeEs 3(2-2-5)

English for Communication



Seulvsedwn : il

Course Condition : None

msEininmgianisils niswa n1seu wagndeu nisldnundingussduiiugmily
AMTAUNUIUANIUNITAL LaznuloN 1AV INEIANYIUDIY AU TEINA

Practice listening skill, speaking, reading and writing, usage basic English
language in talking differences opportunity and along with social opportunity

of foreigners

30002102 A1EIDINGHUASIAIUSTIH 3(2-2-5)

30002103

30003101

English and Culture

Soulvsedwn : il

Course Condition : None

AUAUTUTTENINN YA TUUTTTY miﬁmmmmﬁuazﬁﬂwmmé’qﬂqwﬁy’qmi
fla nmana M3y wazmadeu ensdeasmeTansssuluaniunisaling
Relationship between language and culture, development of knowledge and
English skill in listening, speaking , reading and writing for communication

culture on differences opportunities

AWNDINGWBIIYINTT 3(2-2-5)
Academic English

Seulvsiedn - Ll

Course Condition : None
miﬁmmmmiuazﬁﬂmmm5ﬂﬂqw1umi?1'amsmq‘immi Mansits NINA N3
§1u Mmadeumainmslaeidenlsiumanivesizou

Development of knowledge and English language skills, academic English
communication in listening, speaking, reading and writing  skill, bridging

academic English with the learner’s field of study

AMYNIYAUINNBNITADENS 3(2-2-5)
Vietnamese for Communication
Woulvsnedwn - Tl

Course Condition : None



=

N15HNTN¥ENITHE N199A 115870 wagNIsTeY 33015 8UAISnYIIgAUIY
srvudnsnusnwdeauin nsldnwideaualussduiugulunisaunuinia
anun1saliazmulenN1EN1edIAL N IBAUILAUTMUSTIN

Practice in listening, speaking, reading and writing skills, writing Vietnamese
characters, the Vietnamese phonetic alphabet system, basic Vietnamese
language in a wide range of short and simple conversations of various

situations and social occasions, Vietnamese language and culture

30003102  nwduiienisdoans 3(2-2-5)
Chinese for Communication
Feulvsedn : Ll
Course Condition : None
N13ANTANYEN13ia N15UA A1587U LazN1SEY T5n15W08UAIN YU TEUUAN
SnwsnnwFu msléarwduluseduiugiulunisaunuiauaniunisaluagay
Tonanediny  AwIuAUTmUsSIIY
Practice in listening, speaking, reading and writing skills, writing Chinese
characters, the Chinese phonetic alphabet system, basic Chinese language in
a wide range of short and simple conversations of various situations and
social occasions, Chinese language and culture

30003103  A1wIA1ENIERENS 3(2-2-5)
Lao for Communication
Soulvsedwn : il
Course Condition : None
NSRNTNBEATSHE N15NA A58 kagNISIREY 8NS5 WBURIBNYIANT SEUUEn
Snwsnwian msldnwanlusgiuiiugiulunisaunuinivaniunisaluagau
19N18M9dIAN N1YIAINUTAUSTIN
Practice in listening, speaking, reading and writing skills, writing Lao characters,
the Lao phonetic alphabet system, basic Lao language in a wide range of
short and simple conversations of various situations and social occasions, Lao
language and culture

2. ﬂzju"?n‘mquﬂmam%uazﬁaﬂumam% U 9 WUIWAA

30004101

NIPUANYI 3(2-2-5)



30004102

ASEAN Studies

Soulvsedw : il

Course Condition : None

AuduLvetndeu uAnnIunguedeu SnvardidyveaUszmedundn
oudu lnssadne unumvihilewdeu nginsedou nsounsussguedou Ay
siauazidmunglunisiauiiunisdie wsugnakasdnue Ly LagNanseny
YDINTTIUNGUD WY mmﬁugmmﬁmﬂgwmaﬁuawismﬂam%ﬂ AUENITUS
seninendeuiuuseimalne Aanssuuanidsuiouslugiininendeulusu
alienans Usedmans a1 Tausssy Yssindl 303Invesdssuvululseing
AUTNO T

Establishment of ASEAN, the concept of ASEAN integration, key aspects of
ASEAN member countries, ASEAN structure and role, ASEAN charter, ASEAN
framework, cooperation and goals in ASEAN political, economic and social
development, effects of ASEAN integration, basic knowledge of laws of the
member countries, relationship between ASEAN and Thailand, exchange
activities in the ASEAN region in geography, history, language, culture,

tradition, history and ways of life of the people in ASEAN member countries

AIFITUIILFITUNUAIANLEL IAUTTIULNY 3(3-0-6)
Virtue, Ethics and Thai Society and Culture

Soulasedw - lifl

Course Condition : None

AUNUIBUALAIUFIAYVBIAUTTTULALITYTTTY STUUAMNAIYBIAIIUA
AU UTTENINIAMETTY A38TTTURALARTITUNUTNIANAUTESTTY 1nane
VOIAIYTITU wé“ﬂﬂmﬁss:uu,am%aaaawﬁu’uﬁugm%mé’mmLLaz"’muﬁssulwsJ TWNUTITU

a . A

VioaduBatu danuiiioq dRurUUN Fawl TuusTse Ussnd ¥1ARus Aue

a

Aty Qidgeviesdu nseysnddauiausssuvedlny Jyninusssy 938595y

Y

[

wazlamdsnulng wwmainledgnnleaeniunsldvanausssy 3u535uLazRUIAN
nfauAdaiunas U3 iasusiaweiiies

Meanings and significance of virtue, ethics and morality, value systems
of merit, the relation between virtue and ethics, criteria for ethical judgment,
goals of ethics, principles of fundamental virtue and ethics, social and Thai

culture; Northeastern Thai culture, urban and rural society, religion, culture,



tradition, ethnicity, beliefs, values, local wisdom, conservation of Thai art and
cultural, problems of virtue, ethics and Thai social, the ways solve problems
with emphasize usage of virtue, ethics and sustainable development idea and

“Philosophy of Sufficiency Economy”

30004103 Aauzmsdessuaznisiniaue 3(3-0-6)
Arts of Communication and Presentation
Seulvsedwn : il
Course Condition : None
AINUNNIY AANFIAY UTEiaw LL@%E‘ULLUUﬂJaﬂﬂ’Iié@aﬁiLLazﬂﬂiﬁﬁLﬁ‘ua
09AUTENaULAENTEUIUNITYDINTHDAS Uy weduTusndnnsuazimadianisg
tiauensldmelulagnisdeansuagnisinaue
Meanings, important, types and pattern of communication and presentation,
component and communication procedure, human relationship, principle
and presen- tationtechnique, application of technology communication.

3. NENIVIIMEIAERSLATANAANENS WU 9 Wghn

30005101  AnegndansuaznalulagludInuszaniu 3(3-0-6)
Science and Technology in Daily Life
Seulvsedv : il
Course Condition : None
anuhlUAsfvInemansuazmalulad nuziaznszuiunsmsineimans
nsundynn1e3sn1snIeinenmans Ineiaaasiazinaluladiun1sa159ain
walulad@inan ulumalulad  GATveIeIans NaNTENUTOIAIILAIINREINIG
Wmanstazwalulag
Knowledge in science and technology, scientific process and skills, solving
problems through scientific methods, science and technology in relation to
living, biotechnology, nanotechnology, forensic science, effects of scientific
and technological advances prospects

30005102  AMAAYEASHAZATININGN 3(3-0-6)

Mathematics and Logic
Neulvshedv ;- Tl

Course Condition : None



30005103

RUINIYUANL

1. nauATIUNY

n
31200201

AMUNLELAZTAIUINISVRIADINAERT FAavuagISANTNIINE N1sIdwnNa NS
Aas1est n15Inng n1sdndidu nstany anuandu waradfiugiulunig
ANTITIN

Definition and development of mathematics, numbers and logical thinking,
logic, analysis, criticism, grading, erouping, probability, and basic statistic for

daily life

mstimalulagansaume 3(2-2-5)
Use of Information Technology

A a T

Neulvsedv - Tl

Course Condition : None

ANuNgItumAalulagansawne N1SANATILALITEUTIEIUNITVINIG N1SLY
WAlLLAATAUWAINENITLE VAN NISAUAY NMTIATIERYRYANTARATIAY
) a o < a PRI v [} a
YNAUDIUNIIIVINTG ﬂ’lﬂﬁﬂﬂmiua%iﬁ]gﬂ 938555UMNYITBINUNALULAT
ATAUNA LAZISYTITUAITAULNA

Knowledge of information technology, searching method and academic
writing report, usage of information technology for searching knowledge,
searching method, data analysis, communication and academic presentation,

usage of package programs, ethics about information technology and ethics of

information

AU 25 WU
uAaAAE 1 3(3-0-6)
Calculus |

Woulusiedwn - 1ad

Course Condition : None

£%
[

flerdu Afin anudeliles euus maveyiusvesiladduiivadn leiduandigs
flanduaaniziy Mandussinaulls fandundlnadfnniy  wasilsidulamesiudn
noudunAlvdln nsUTEEnAveseus  Uusveailandu nouunvdnyaves
wAaRda watian1smuTius Usiusddnn uaznisussendvesUsiusiniam

Functions, limits, continuity, derivative, differentiation of algebraic functions,

exponential functions, logarithmic functions, trigonometric functions, inverse



31200202

31200203

31200204

trigonometric functions and hyperbolic functions, mean value theorem,
applications of differentiation, integrations of functions, fundamental theorem
of calculus, techniques of integration, definite integral and applications of

definite integral

UABARE 2 3(3-0-6)
Calculus I

Foulvvesednn : einFeudidesfnuisnnou 31200201  (uaagda 1)

Course Condition : Prerequisites (Calculus 1)
Usituglimsauuu nsudasaans Usiusideiaiay ssuuidadeds nsnlussuu
Afadets  fufiwavaruendulddussuuiidndeds  sndinlessdauia
fYAdinINMT AAULAIUNTY BUNTUWELaRT LavNITVARBUNTENVDIDUNTY
Improper integral, Laplace transform, numerical integration, polar coordinates,
graph in polar coordinates, area and arc length in polar coordinates, analytic

geometry in 3-space, algebra of vectors, sequences and series, Taylor series,

convergence and divergence testing

1Al 1 3(3-0-6)
Chemistry |

Geoulasedw - lif

Course Condition : None

lassaieegneu Nussall USUaduius m1sessnazaudivessis wia veunad
a13azany Yol guuwarans uazaaunaansLadl

Atomic structures, chemical bonding, stoichiometry, periodic table and
element property, gas, liquid, solution, solids, thermodynamics and chemical

kinetics

Uuansadl 1 1(0-3-1)
Chemistry Laboratory |

Soulvsnedn : edviEoumuiu 31200203 (edl 1)

Course Condition : Concurrent (Chemistry 1)
Uﬁﬁamiﬁﬁm%mﬁ’uLﬁawﬂuﬁwiﬁmmﬁ 11y msts a9 Janidinermians

USunauduius uwiia veamaiuaralsazans 10uls saumvnan1ans saunarmansiadl



31200205

31200206

31200207

Laboratory dealing with the topics of Chemistry | such as the scientific
measurements, stoichiometry, gases, liquids and solutions, solids,

thermodynamics, chemical kinetics

vAdl 2 3(3-0-6)
Chemistry I
Roulwesseden : swlnissunnes@nwiunney 31200203 (Al 1)
Course Condition : Prerequisites (Chemistry 1)

= all &a U a a6 a
aunawail aunansn-ua il arsUseneulaoesfiudy a1susznaudunsd wall
dwnaey Fluana wedwes wailitluades wazialdwinaay
Chemical equilibrium, acid-base equilibria, electrochemistry, coordination

compounds, organic compounds, environmental chemistry, bio-molecules,

polymers, nuclear chemistry and environmental chemistry

UfjuRAn1sLAdl 2 1(0-3-1)
Chemistry Laboratory I

Feulvsedn : sedvideumusuy 31200205 AT 2)

Course Condition : Concurrent (Chemistry 1)
UftRnsiiedestuidomluneioied 2 Wy augaiad willwih Uadiesed
AAINIATIEN

Laboratory dealing with the topics of Chemistry Il such as chemical

equilibrium, electrochemistry, quantitative analysis, qualitative analysis

F2nesialy 3(3-0-6)
General Biology
Soulvseden - 1l

Course Condition : None

a ada ¢

& % ¢ | s a aaa & A
Wugqu‘ﬂ@ﬂaﬂlﬂﬂ@ 9aa 9IAUIENBUYBUTAR NITLULIAR ﬂﬁlﬂ%ﬂﬁﬁﬂﬁmm LUBDLYD

a a v ¢

W asesqiAulanazlassadeiy Weolednl nissyiulalaylaseaiiedn

o

aaa a

ATAUINTHRLAIUNAINNAYNITINTNYDIFINTIH NEANTIU TFINENUBIAUY
waziugenansilowiu
Basic principles of organisms, cells, composition of cells, cell division,

mechanism of organisms, plant tissues, growth and structure of plants, animal



31200208

31200209

tissues, growth and structure of animals, evolution and biodiversity of

organisms, behavior, fundamental of ecology and fundamental of genetic

UfliRn 582 imenwialy 1(0-3-1)
General Biology Laboratory

Seulvsednn : MedwiSouniuiu 31200207 @dneiily)

Course Condition : Concurrent (General Biology)
UftRnsfiRedestuidenlumeiniinewnly wu msldndesanssad wad
NBUAzLLaddnd AITUULYAE  NITEUALIEITNIUGAY  NTZUIUNTIILNUDATL
dodeity warlaswadeity  Wefedniuazlasiadiednd nsdasiuundedidin
dnrinedosdu LLazﬁuqmwamﬁLﬁa@é’u

Experiments dealing with the topics of General Biology such as using the
microscope, plant and animal cells, cell division, cell transportation, process
of metabolism, plant tissues and plant structures, animal tissues and animal

structures, identification of organisms, fundamental of ecology, and

fundamental of genetic

Wandvialy 3(3-0-6)
General Physics

Seulvsedv : lid

Course Condition : None

wihens¥n Ausduguasaufisanssdunstn  Uinadnaiduaziinmes
Aumisuaznisiedouiveing  uuaznday  ngniseuintuemdsuLay
Tunaudy  Adukaznspdouiivuundu adwdes HUAITUMINTNYUY NOINULAY
Imuuﬁm%aagm G GRIONG AR ﬂg]lmaqmwwamﬂm‘ AMANURANIINIYNINVDIVDS
s mMyinauduuazdnsinisivna Usealidh auuludy dndludn aauglnii
nszualalin auusvdn uasuavalnmiuvesnduwimanindi nauduiusaw
Ay AUTUANINGIE waztieaea

Unit, accuracy measurement and accuracy of physics quantities, scalar and
vector, position, motions, work and energy, conservative force and
momentum, wave and wave motion, sound wave, equation of rotational,
torque and angular momentum, properties of matter, thermodynamics laws,

fluid dynamics, pressure and flow rate, charge, electric field, electric potential,



31200210

31200211

1A

capacitance, electric current, magnetic field, lisht and spectrum of wave,

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

UfliRnsHAndly 1(0-3-1)
General Physics Laboratory

Seulesedn : edviFeumuiiu 31200209 Handial)

Course Condition : Concurrent (General Physics)
UiTRnsiieatestuidenluseinfiandialy wu nasta  nrsmeiaang
AanAdeuLiiasania Uﬁﬁ’amiwmaauﬁimﬁuLLiﬂLLazmiLﬂﬁlauﬁ' MaAansdy
WosespAwdns audAnsdanguvesing msmerAgaLTeuTIINZLAYANS
yereiniesananuieuvesing luihading 2saslaih uimdn msiamslaidh uag
295N

Experiments dealing with the topics of General Physics such as the unit and
accuracy measurement of physics quantities, force and motions, waves,
elastic of matters, specific heat capacity and heat expanded, electrostatics,

electric current, magnetism, electrical measurements, reactive circuits

Y

AOANUFIY 3(3-0-6)
Basic Statistics

Soulvsedn : lif

Course Condition : None

AMUMINELAVRUUILVRIANR ToyalarIEAUNITIA NUMUITAINIETH AW
W1aztdu N15UANKIBIRIEDA NTUTZUIUAT NTNAGOUANNRFIY N15ILATIZN
ANUKUTUTIU NMTBATIZNNITONN B RATAVFUNUSLTIAY

Meaning of statistics, data and measurement, metod of statistics, probability,

random variable and probability distribution, sampling distribution, estimation,

testing hypothesis, analysis of variance, linear regression and correlation

U

en. NHUITNRNISUNA UM 51 wuUwY

n
31202201

wailatunsg 1 3(3-0-6)
Inorganic Chemistry |
Waulvwees183vn e IS EUNRBIRNYIUIAEUY 31200205 (1ALl 2)

Course Condition : Prerequisites (Chemistry 1)



31202202

31202203

31202204

a1uEnduBeEnaNLasdyanwalney naueesidaidluianataguiunIn
LARITEAUNGIIY JUS19LHANG Nufnduauuinsuazneeiniy laseasiaudn
Yosudeedunsd

Energy state of atom and term symbol, molecular orbital (MO) theory and
molecular orbital diagram, molecular sharp, molecular symmetry and point

groups, crystal structure and inorganic solid

diatiunsd 2 3(3-0-6)
Inorganic Chemistry I

Heulvwesseiv : edvSeuiidesnuunneu 31202201 (aflodundd 1)
Course Condition : Prerequisites (Inorganic Chemistry 1)
a1sUsznaulavesfudu vquiiussluaisusznoulneasiiudu Bianvselinain
n51989a15UsEnoulAeesAludY audRnitindnvesansuseneulaposiiudu
dnssnaznalnuesyjizervesarsusznaulaeesiiudu nmsmisuuazinaie
NIANIENURANIINIAINVDIAToTUUNTE

Coordination compounds, bond theories for coordination compounds,
electronic spectra and magnetic properties of coordination compounds,

kinetic and mechanism of coordination compounds, preparation and analytic

techniques for inorganic compounds

Ufuin1saiiatiunsd 1(0-3-0)
Inorganic Chemistry Laboratory

Seulvsedvn : sedviFeuauiiu 31202202 (Afedunid 2)

Course Condition : Concurrent (Inorganic Chemistry i)
UitRnsiiiertestuidonlusmedviadefunid 1 waz 2 lHun nsdunsiez
nsfnwantinienienmessaseliunid wasn1sAnwufisevesaisusenavell
Uy

Laboratory dealing with the topics of Inorganic Chemistry | and Il such as
chemistry in solid and solution, properties of elements and compounds in
main group, transition metals, magnetism of elements, properties of

coordination compounds

wiBaWand 1 3(3-0-6)

Physical Chemistry |



31202205

31202206

31202207

Seulvvessedn : edndeudidesdnwinney 31200205  (adl 2)

Course Condition : Prerequisites (Chemistry 1)
gnumamanstsUszneumengmagammamans wesluiail wisnudaszvesiud
uaznszUILMIUAsuLamdsnu augainil msviusauifivesasaungignie
WATNUNININAIA ﬂ’]iLﬂéEJuLLUm’?ﬁﬂ’]ﬂ

Thermodynamics including laws of thermodynamics, thermochemistry, Gibbs
free energy and energy change process, chemical equilibrium, phase rule,

phase equilibria and diagram

dilgsiand 2 3(3-0-6)
Physical Chemistry I

Feulvvessedn : ednSeufidesdnuundeu 31202201 (wildaiEnd 1)
Course Condition : Prerequisites (Physical Chemistry 1)
samanfiaiitasznoufesnimaiinuiisen Jedeiidnasdesninainufazen
nuamansiall ngons1 UAAZEsuRUR1S 9 waznalnnisiinufizenedl was
lassasramnedidnnselindvaseznouuazluana

Kinetics including rate of reaction, factors of reaction rate, theory of kinetics,
rate law, order of reaction, reaction mechanism and electronic structure of

atom and molecule

UfuRn1suadiugenladng 1(0-3-0)
Physical Chemistry Laboratory

Seulvsedn : sedviSeuniuiy 31202205 (ATETENS 2)

Course Condition : Concurrent (Physical Chemistry II)
UftRnsiidenndostuiiionlusedvuediBaiidnd 1 uag 2 Wy nsmarudeu
v0sUfATeN SufuUFATeN mameiasisnT aunalad

Laboratory dealing with the topics of Physical Chemistry | and Il such as

determinations of heat, order and rate constant of reaction and chemical

equilibrium

WAIATIZI 1 3(3-0-6)
Analytical Chemistry |
Houlvvessede - sedvSeuiides@nuianney 31200205 (Al 2)

Course Condition : Prerequisites (Chemistry 1)



31202208

31202209

Aruiuguvonaifinsed adnludeyanianilegzs nsliasedlagtmdn
mmilﬁaﬂﬁulﬁ'mﬁumﬁlmmm ASINTALUUNTA -LWUE NISWILNSALUUSABND
ATMNTALUULAA LD ULTITU NISIMNTALUULAARZABY LAaENNTIATITLAY
WAdARALEDIIWUAS

Fundamental of analytical chemistry, statistics in analytical data,
gravimetric  analysis, introduction to titration, acid-base ftitration,
introduction to electrochemistry, redox titration, complexation titration,

precipitation titration and colorimetric analysis

UfuRnIsiasidaTIEnt 1 1(0-3-1)
Analytical Chemistry Laboratory

Feulvsedn : sedviSeuniuiy 31202207 (adAesiedt 1)

Course Condition : Concurrent (Analytical Chemistry 1)
UftRnsfiAedestuidemlumeiviaiiinsed 1 wu ndnniadesiumand
AATIEN NMTHATIEATIAUN N nsiaszilagiiniin nslnmsauuunsa-la g
‘lVlL‘i/liﬁLLUU%ﬂ@ﬂsg ﬂ’]ﬁlVIL‘V]ﬁ(ﬂLL‘U‘ULﬁﬂl@@@‘u@ﬁ%}@u ﬂ"lﬁlﬂ/]L‘VliG]LLUULﬁﬂW%ﬂ@‘u LLay
mMaATzAlnevaliafalaessUnT

Laboratory dealing with the topics of Analytical Chemistry | such as
elementary skills in analytical chemistry, quanlitative analysis, gravimetric
analysis, acid-base titration, redox titration, complexation titration,

precipitation titration and colorimetric analysis

LANIATIZH 2 3(3-0-6)
Analytical Chemistry I

Goulvvessedn : Teivdeuiidesinuunneu 31202207 (WwiRns1ed 1)
Course Condition : Prerequisites (Analytical Chemistry 1)
WATANITHENETST 1ann1598938LATHlaNS W Tasuilansluuunseane lasualan

a

LU URIvIsazuuUAeaNl wialasulansail aadalasualnnsidl ndnnis
Aaneidsalnlasalnl welladansidansililomauazidilaaunlansalnl wata
WgeasauiLarweanasawuianlnsalnd alnsalnUidsezneun ndisdaiun
Insalny

Separation techniques, principles of chromatography, paper chromatography,
thin-layer and column chromatography, gas chromatography, liquid

chromatography, principles of spectroscopy, ultraviolet and visible



31202210

31202211

31202212

31202213

spectroscopy, fluorescence and phosphorescence spectroscopy, atomic

spectroscopy and x-ray spectroscopy

Ujliamsinneilagldiniasile 1(0-3-1)
Instrumental Analysis Laboratory

Seulvsednn : MedwiSeuniuiu 31202209 (ATRASIZI 2)

Course Condition : Concurrent (Analytical Chemistry II)
UftRnsiiafunslfiadessiolunmsiiengimaeififeadostumedamaaiun
nsalnt wazimatinnialasannns i

Experiments dealing with using analytical instruments including spectroscopic

techniques and chromatography techniques

WABUNTY 1 3(3-0-6)

Organic Chemistry |

4‘ a a a d‘ L4 = 1 a

Waulvwaasiedvn : S8V SeUNARIRNYININEY 31200205 (A 2)

Course Condition : Prerequisites (Chemistry 1)

a15Usenaudunsd arsusenauardvinfnuazazlsunfnlalasansuay danawalan
& = & a L3 al & 6 aa Ly 6 a

LOANDTDA TUDA DuNBS DNONLYA WOARLTRA AN NIAAIIUDNTANUAZDUNUD LD

Astulawnse WUsAu Tuilu waransusenaudunsddunnnTulusssusns

Organic compounds, aliphatic and aromatic hydrocarbon, akyl halide, alcohol,

phenol, ether, epoxide, aldehyde, ketone, carboxylic acid and it’s derivatives,

amine, carbohydrate, protein, lipid and other compounds

UfuRn1sLALBunsd 1 1(0-3-1)
Organic Chemistry Laboratory |

Seulvsednn : MedwiSeuniuiu 31202211 (AfiEuv3E 1)

Course Condition : Concurrent (Organic Chemistry 1)
UftRnsiietestuideonlusedvieddunid 1 wu mswenuaznisiilians
U'%qu'é N15LATILVTINUALAITUTENDUTNAMAIN kA N1INAGRUANTRNINIEAIN
YoeanTUsENaUBUNIdnumyilanduy

Laboratory dealing with the topics of Organic Chemistry | such as separation
and purification of organic compounds, qualitative elemental analysis and

physical property testing of organic compounds

WALDUNSTE 2 3(3-0-6)



31202214

31202215

Organic Chemistry |l

Feulwvesnedv : MedviSouiidesinuandeu 31200213 (Afidun3e 1)

Course Condition : Prerequisites (Organic Chemistry 1)
aweSlawiluaruiiseiiiedes Uiisomaunuiitiealolid Ujisoinsifuuesd
w@nlastid Unse1n1siidn a1sveualTd welsun@indd UfAsevesasusznau
Suvisd uazufisriAetesiveyyadass

Stereochemistry, nucleophilic  substitution, electrophilic addition and
elimination reaction, carbon species, aromaticity and reactions of aromatic

compounds, reactions of organic compounds and radical reaction

UuRn1suadidunsd 2 1(0-3-1)
Inorganic Chemistry Laboratory I

Seulvsednn : MedviSeuniuiu 31202213 (Afiu3d 2)

Course Condition : Concurrent (Organic Chemistry II)
Uﬁﬁ’amsﬁtﬁ'msﬁmﬁuLﬁwﬂmw%mmﬁ@uw%é 2 WU NMseSsukazUiseves
asusenaulelasasusunazasusenauasusiia nmsduasizvasusenaulaiele
wazUfAzensialnGiwes

Laboratory dealing with the topics of Organic Chemistry Il such as preparations
and chemical reactions of organic compounds including hydrocarbon and

carbonyl compounds, diazotization and polymers formation

Fuadl 3(3-0-6)
Biochemistry

Goulvwessedan : SedvSeuiidesdnwanneu 31200213 (afBunsd 1)
Course Condition : Prerequisites (Organic Chemistry )
tlled Tassadauazvthfivesanstiluiana 1éun arflulawnsn TUsiu 300 nan
17880 Louley gosluu Iadu indous Wuwnuedduvesnsiulewmsn wunueddy
Y2aININ0LILY WUNUDRTNVRIATUA LUuNUATUDINIATIAAEN LagN1TAIUANNTT
WERIDBNNINUTATTY

Buffer, structure and function of biomolecules as carbohydrates, proteins,
lipids, nucleic acids, enzymes, hormones, vitamins, minerals, carbohydrate
metabolism, amino acid metabolism, lipid metabolism, nucleic acid

metabolism and regulation of gene expression



31202216

31202217

31202218

UfuAn13TLadl 1 1(0-3-1)
Biochemistry Laboratory |

Feulvsedn - sedvideuniuiy 31202215 @uad 1)

Course Condition : Concurrent (Biochemistry 1)
UFTRmsiliedestuideniluseindued 1 1wy dales nsmaaeunisnienin
MBANKAZNITIATIMTIUTU VI ITILUENE Faunaransvaaoulsyl uasns
naaeuieITULILTIUDETY

Laboratory dealing with the topics of Biochemistry | such as buffer, physical
chemical properties and quantity analysis of biomolecules, enzyme kinetics

and metabolic experiments

YAl 2 3(2-2-5)
Biochemistry I

Feulwwossedvn | ednFeuidesfinwandeu 31200215 @il 1)

Course Condition : Prerequisites (Biochemistry 1)
wmadiansiansialuianaliuanslagiseng q wu n1snses nIanpzneu 1as

(Y IS

= d‘ o/ V& N < 2/ a v [
nns W nsiedeudegdliiy nsvyuwles Wudu ssuugiquiy Sandenu

q

= =

A1ERS N1THAAIDBNYDITY WUTIAINTTH warUfURnsiAedesiuuadl

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

with the topics of Biochemistry I

uuna1sUsznaUdUNIIsaUnInsalnd 3(3-0-6)
Spectrometric Identification of Organic Compounds

Goulvvessedn : SedwSeufidesdinuunneu 31200213 (AIEuM3E 2)

Course Condition : Prerequisites (Organic Chemistry II)
nquiiugiunisdanshilown  Budsuse  Saedesuunufinislowuud
dianaseuatuslonuuduaziuaainlnsalnd  msiesgiaunnsy wazans
Uszgnaldlunisseyanssunsd

Theory of ultraviolet, infrared, nuclear magnetic resonance, electron spin
resonance and mass spectroscopy, spectra analysis and applications in

spectroscopic to identification of organic compounds



31200212

31202219

31202220

UNIIBINEITLATLAZNITIANITAMUUADANY 2(2-0-4)
Chemical Hazard and Safety Management

Geoulasedw - lif

Course Condition : None

U I

dunsgnaIsell  Audasadeluiesldints  nsdesiuatfvediuuana

[% '
Y

TupauUfUALAmARNIEY N153AN1SANTATLAYYRLALIUNTIY NUIBIUTIYNIT
Ao v Aoy a Y ~ a A Yy o a
NURUIMITURNAYDUATUATLAN NHUNIENNYIVDINUATTLAU
Chemical hazards, laboratory safety, personal accident prevention, emergency
response, chemical and waste management, government services responsible

for chemical control, laws related to chemicals

GHEERRL 2(2-0-4)
Green Chemistry

P a I

Roulysiedy ;- il

Course Condition : None

unumiazaNdrdgveuaiiniulinsiudwinasy wdnn1svesaimiduingiu
dundey ansiwlasvadeinanufisemanil ieiluuudaey nann1sesnaud

'
1aa v a

Taludl nsldsviazansuasansdu q Tlidfviudwndey nsdienduuldln
NM90NKUY NMINARBILATNITENATIERT ldmaldeiudwinden wavtoduil
thaulalutartuinfuaifduiasiudanndon

Role of green chemistry, principles of green chemistry, waste, toxicity,
sustainability, atom economy, green solvents and auxiliariers, renewable

feedstock, design for safer and greener synthesis and degradation and recent

topics on green chemisry

duuun 1 1(0-3-1)
Seminar |

Seulvsedv : il

Course Condition : None

Aaa ¢

ANSAUAINAITUNANUNUS 95189 UTLNINUNAIUIeVIadsrunUl U NILAll way

6 Yo

WauelasaIeafiarduLudon i TIRTURAYaUTIEIN
Search for research publications or articles involved in topics and/or
innovation in chemistry and oral presentation by proposing research outline

for the seminar to the mentors



31202221

31200213

31202501

31202701

quaun 2 1(0-3-1)
Seminar Il
B a ™
Reulvsedvn - Lidl
Course Condition : None

v o Aaa ¢ oA o Ay A o v ! =
NFAUATINAIUNANNN T TI89UABINUNaNWITeUTodsrunUTminaell Las
WauelATITBNAUNUHOANINTINTURAYEUTIEIN
Search for international research publications or articles involved in topics

and/or innovation in chemistry and oral presentation in English by proposing

research outline for the seminar to the mentors

52 U8UIBITENMINIAEAS 1(0-3-1)
Research Methodology in Science

Seulvsedwn : il

Course Condition : None

nsfnudeyaifiedvuaiiteniside nsdeudlasenisiade nMsnnuNums
Wy MstuAnNan1$I9e N13a3Uwazinnsdnaniside n1591984enans wmadanis
Tousenunsive waensideuunmnaideiiedium

Literature review and problem identification for specification of research
projects, proposal preparation, research planning, data collection and
evaluation, conclusion, literature citation, techniques for preparation of

scientific reports and articles

1A5991U8M9LAL 2(0-12-2)
Research Project in Chemistry
Foulwvesneiv : edviSouiidesinuandeu 31202213

(521 JUaTITeInemEns)
Course Condition : Prerequisites

(Research Methodology in Science)
msviiselassnsaiifiauls Weussnulasauenanuide
Pursuing a research project of chemical interest; writing and presentation of

final findings

AseinUszaunisaladl 2(0-12-2)

Chemistry Training



na:a =
q

Soulvmedn il

Course Condition : None

N93euIUTEaUNTTalaINN1IYNALRTE N9TEUINTEUIUNNTVDILTNURAAMNTTY
uazmsmuaununluanuUszneunsiumhenuvesssvdslensuilivszay
TuSeaReafuinInmaad svesiailitesndt 180 Falus

Learning of working experiences, industrial processes and quality control in

industries dealing with chemistry at least 180 hours

LI NADNLANIZAIY

navdvANaiUNSE

31202222

31202223

31202224

nsmseuansUsznoulAvasALUUY 3(6-0-3)
Coordination Compound Preparation

Feulavessed ; TedviSeufidesdnuanteu 31200202 (aflefiuvie 2)
Course Condition : Prerequisites (Inorganic Chemistry II)
Ufseveasusenauidedou nswssualsusznaulaoasfiudu wasinallnsng 9
Tun1siaseRautRnIeNIgAINUNNUTENSURIE1ToRUNTY

Reaction of complex compound, preparation of coordination compounds,

techniques for physical property analysis of inorganic compounds

wiiatunsglaseasng 3(6-0-3)
Inorganic Structure

Seulvvessedvn | edviFeuiidesfinwandeu 31200202 (nfefiuvid 2)
Course Condition : Prerequisites (Inorganic Chemistry II)
Tassasmdndediu lnswadeesansusznoudedion mylnseilasadsves
asUszneudadou aulfnaznisuszynalivesesudetdunsd

Introduction to crystal structure, complex compound structure,
characterization of complex compound structure, property and application of

inorganic solid

=

Aasesufiseniluansetiunsd 3(6-0-3)
Inorganic catalyst
WaulvYees183vn | eV ISHUNABIRNYININBUY 31200202  (ATlafRunse 2)

Course Condition : Prerequisites (Inorganic Chemistry II)



31202225

31202226

naNIYNANTINEN

31202227

31202228

UNLAZaNYeINTSSU]Asen Matssuiseniuuteoniug Msisauisenuuiis
WU NMTIATIEIANYAEAILSIURATE1 MsidouanInvesiLseU)ise
Introduction and terms of catalysis, homogeneous catalysis, heterogeneous

catalysis, characterization of catalysts, degeneration of catalysts

\nlvaedsn 3(6-0-3)
Materials Chemistry

Seulvwessedn | nedviFeuiidesdinwandeu 31200202 (nflefiuvid 2)
Course Condition : Prerequisites (Inorganic Chemistry II)
arudilosuienfuiaitan lnssadswessdnveuds lavewaslavenay Yaqua
find Tanlndwes wazanmoulnay

Introduction to material chemistry, crystal structures of solids, metals and

alloys, ceramics, polymer and composite materials

Wderaenassniaaliodunid 3(3-0-6)
Selected Topics in Inorganic Chemistry

Foulwveanedv : edviSouiideosinuandeu 31200202 (aflediurid 2)
Course Condition : Prerequisites (Inorganic Chemistry 1)
Sesiidenassmaadedunidfimanduiiaulaluiagiiu

Selected topics in inorganic chemistry of current interest

2D Da

LATINUE 3(3-0-6)
Surface Chemistry

= a a a Ay = i A a ¢
L\‘]@Ulﬂ“UENi’]‘EJ’J‘U’] IV UIYUNNDIANWIUINBU 31200201 (LANDUUNTY 2)
Course Condition : Prerequisites (Inorganic Chemistry 1)
lolginesuvansgadu auvnamansuaznamansannren1Inndu 1asaasIanuR,
YOTUATTUNITNATU wazNTZUIUNTUATEUUNLRD

Isotherms of adsorption, thermodynamics and statistical mechanics of

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

of catalysts and catalytic processes on surfaces

awnlnsalnUidaluiana 3(3-0-6)
Molecular Spectroscopy

Houlvveesedvn | sedvSsunidasEnwIuIneY 31200201  (ATlafRunse 2)



31202229

31202230

31202231

Course Condition : Prerequisites (Inorganic Chemistry 1)
aru§iluguiefuadninsalndveduana Sdnmsetnawninsalntvesernon
wazliana tulasnaunivsalny dusisnaninsalnd snuaninsalnd
atuslewwudaninsalny wazndnenansssddnd

Introduction to molecular spectroscopy, electronic spectroscopy of atom and
molecule, microwave spectroscopy, infrared  spectroscopy, Raman

spectroscopy, spin-resonance spectroscopy and X-ray crystallography

LAlADUAYN 3(3-0-6)
Quantum Chemistry

Feulvreaedv : MedviSouiifosinuanden 31200205  (afldsiand 2)
Course Condition : Prerequisites (Physical Chemistry II)
ANLTUANG B AIDURN AUNITUTORANIRS flafdupduvesszuuiifivate idnnsou
noei) NsUsEYNAlinguameuind miuszutegsie laswaiauazanniuves
pzRay paiUvaLREnoY WusHnll lassaiuazoaiiviagduians

Origin of quantum mechanics, Schrédinger equation, many-electron wave
functions, applications of quantum theory for simple systems, atomic

structure and spectra, atomic orbital, chemical bond, molecular structure

and orbital

QUUNAANEASLTIADA 3(3-0-6)
Statistical thermodynamic

Foulwvesneiv : nedviSouiidosinuanden 31200205 (aildiiand 2)
Course Condition : Prerequisites (Physical Chemistry )
N1InTEMEvesEnBuang nasunelukasieulnsUileidy walulinouns
it muszgndltuaranuduiusvesiiusmaguvmanansatatuius
FTAULNNIANILALIA )

Distribution of molecular states, internal energy and entropy, canonical
partition function, fundamental relations of statistical thermodynamics, uses

of statistical thermodynamics

LARAUIN 3(3-0-6)
Computational chemistry

Woaulvveesedvn | edvISsufaIRnwILInaY 31200205  (ATILTIRENE 2)



31202232

Course Condition : Prerequisites (Physical Chemistry i)
mwﬁﬁugmmdLﬂﬁmauﬁmLﬁaaﬁUﬂﬂiﬁﬁaaﬂImLaqa NIAAKUUTIADILILNA
nsuszynaliimaeliinudmiussuumaeiiegnsdy  wazdwmsussuuluanag
Yuabgy 1 Tanaveseiudiiiuen

Basic theory in quantum chemistry for molecular modeling, Molecular
modeling calculations, applications for simple chemical systems and for

macromolecular modeling such as drug molecule and receptor

WdeidenassniaalieWand 3(3-0-6)
Selected Topics in Physical Chemistry

Foulvvessedn : MeivSeuiidesdinuundeu 31200205  (AdENd 2)
Course Condition : Prerequisites (Physical Chemistry II)
Gesidenasimaaiiiidndnidaduiaulalutagdu

Selected topics in physical chemistry of current interest

nguIvATAIATIZA

31202233

31202234

NN5AATIZANIBATIWTN 3(3-0-6)
Electrochemical Analysis

Feulwwasedn | edniSeuiidesfinwiandeu 31200209 (aflnsei 2)
Course Condition : Prerequisites (Analytical Chemistry II)
wanNskarNTUTEENAveitNTiasemigalniinall wu ninudlewns aeudnle
WY gaeuv3 Biintnsns ums Tiaunuun3 wazlnailsns il

Introduction to electrochemistry, principles; instrumentation and applications
of electrochemical techniques such as potentiometry, conductometry,

coulometry, electrogravimetry, voltammetry and polarography

AsAATIEREsUSHataeNn 3(3-0-6)
Trace Analysis

Goulvvessedn : Teivduuiidesdnuiunneu 31200209 (aifasizet 2)
Course Condition : Prerequisites (Analytical Chemistry II)
n13UsEENAALidATIzYluNIsIAs1sRasUSIudesunn N153nn1sA1eEg19 N3
LWSUEITAIDENN NNFIATILNAITOUNITWazaToTUNTE NTIATILHINAT NIV
519 N13318IUNANITIATIEN N15UTLAUANNINNITILATITY LaENITTANIT

v a wa Aa
MBQUQUWﬂWiVINQOJﬂWW



31202235

31202236

31202237

Application of analytical chemistry under circumstances of trace
analysis, sample handling, sample preparation, determination of organic
and inorganic analytes, analysis of special elements, reporting of analysis

results, quality assurance and good laboratory practice

danlnswesda 3(3-0-6)
Electrophoresis

Feulvvessedn | edndeudifosdinwundeu 31200209 (wiTAsen 2)
Course Condition : Prerequisites (Analytical Chemistry 1)
ngwl wann1s wazn1suszgnaveunalindianlnsnesda wadianlnsnesda aziia
ansdanlnsnesda uarlulastudianlnsnesda

Theory, principles and applications of electrophoresis, gel electrophoresis,

capillary electrophoresis and microchip electrophoresis

N153ATITRNIIAUTOUY 3(3-0-6)

Thermal Analysis

Feulwveanedv : edviSouiidosinuandeu 31200205 (afldsiiand 2)
war 31200209  (1AIALATIZY 2)

Course Condition : Prerequisites (Analytical Chemistry II)

and (Analytical Chemistry II)

a

NOBHNITIATIEINIIANTEU audflanienisnienin audfdanaveeian
Aertaatunisidsunlamianinudou Ineldinaila Differential Scanning
Calorimetry  (DSC)  Differential Thermal Analysis (DTA) Thermogravimetric
Analysis (TGA) Thermomechanical  Analysis (TMA) Dynamic Mechanical
Analysis (DMA) wagn1sUssandldinalinn1sinsg ameaudanisausouluga
AATIIN AN MKAZUTUIVDITER)

Thermal analysis theory, measurement of physical and mechanical properties
of materials related with thermal differentiation using Differential Scanning
Calorimetry (DSC), Differential thermal Analysis (DTA), Thermogravimetric
Analysis (TGA), Thermomechanical Analysis (TMA) and Dynamic Mechanical

Analysis (DMA), and application of thermal analysis techniques for qualitative

and quantitative analysis of material

WIVOLADNETININANIATIZH 3(3-0-6)



Selected Topics in Analytical Chemistry
Feulwesnedv : MedviSouiideosinuandeu 31200209  (aflnsze 2)
Course Condition : Prerequisites (Analytical Chemistry II)

Sosdenassmuaiiaszinmaniuiaulalutlagiu

Selected topics in analytical chemistry of current interest

nguIYLATIDUNTY

31202238

31202239

31202240

pA
N ¢ O

GHEPVEEATEN 3(3-0-6)
Advanced Organic Chemistry

Feulwwessedv | edniFeuiidesfinwandeu 31200213 (wildun3e 2)
Course Condition : Prerequisites (Organic Chemistry II)
nouieeidvadaduana rounesudy awndlodidnnsednd auduiusszning
lassaseiuanuiedhsieuisen nislidrusiuvemydiafes wann1smelnland
Ufinselllowadl Ufasenneslendn waznisdnsesiilnivedluana

Molecular orbital theory, conformation, stereoelectronics, structure-reactivity
relationships, neighboring group participation, principles of photochemistry,

photochemical reactions, pericyclic reactions and molecular rearrangement

¢

didunsddaasei 3(3-0-6)
Organic Synthesis

Feoulavessedn ; TedwiSeufidesfinuunteu 31200213 (afldurss 2)
Course Condition : Prerequisites (Organic Chemistry II)
MsdaasiuUiing nadsunlamyilaiduresansdunid UjAseneendintu
Uffsen3andu witestunisiaufiser UfAseamesledidniin n1saeununis
FUATIERETOUNSY

Retrosynthesis, functional groups exchange reaction, oxidation, reduction,

protecting groups, stereoselective reaction, synthetic strategies reaction

nilvasdrsusenaulanzdunsd 3(3-0-6)

Organometallic Chemistry

Goulvwessedan : TedvSeuiidesdnuunteu 31200213 (afBunsd 2)
war 31200202 (wwileliuvsd 2)

Course Condition : Prerequisites (Organic Chemistry II)

and (Inorganic Chemistry 1)



31202241

31202242

a1susznevlansdunidvessiamynanuass1nnsuddu ng 18 Bidnasou Wusy
seyinlaneiasdunua Uisenvesansusenoulangdunid waznisiiansuseney
sosnluwdaanlulfidudussujiselunisdunsieiansdsenaudunsd

Organometallic compounds of main group and transition elements, 18
electrons rule, bonding between metal and ligands, reactions of
organometallic compounds, applications of organometallic compounds as

catalyst in organic synthesis

LnalslumanuazNanA NS ITUYIR 3(3-0-6)
Heterocyclic and Natural Product Chemistry

Goulvwesseda : TeivSeuiidesdnwunteu 31200213 (Afidunss 2)
Course Condition : Prerequisites (Organic Chemistry II)
ansuszneulemelslendnuuindn 19audn 1mnaundn warihdseiiemels
avmau (lulnsiau eandiau viedaues) nilmsevatvesmen nsSendeuavauts
paE5UsENRULEWBLTIUARN ASTILUNUTELNNVBIAITHAND N5 IUINRANIDTL
FUATIEN 1ATIAS19MUATVBIENTHARAUNETIUYR  WaTNITEUATIZANAR T
S35 RTAAeY

Heterocyclic compounds: small-ring systems, five- and six-membered rings
containing one or more annular nitrogen, oxygen or sulphur atoms,
nomenclature, and properties, biosynthesis classification of natural products,
chemical structure of natural products and synthesis of important natural

products

wlguslaana 3(3-0-6)
Supramolecular Chemistry

foulwvesnedn : ednGouidosdnwiniou 31200213 (afidunid 2)
Course Condition : Prerequisites (Organic Chemistry II)
Sunsizenenszmd 1elaana willead-inad nmawdealuanalsaddmiudamien
wanloeou woulooaularluanadun3d nsruIuNSwAN-LOALTNUE T5N19NBAIN
dwiuAnudunsisenenserindinana nssenuuLLazUszgndlilaosileiduusn
luana

Molecular interactions, host-guest chemistry, preparation of host molecules

for binding cations, anions and organic molecules, self-assembly processes,



31202243

31202244

physical methods for studying molecular interactions, design and application

of supramolecular devices

AINSNYAT 3(3-0-6)
Agricultural Chemistry

Feulwwasedn | edniFeuiidesfinwandeu 31200213 (afidun3d 2)
Course Condition : Prerequisites (Organic Chemistry II)
wiliitensinumsidosdy M5 uuNYiauaznITRRNngNEvesasAtiifiensinuas
asEuual asdiunsiuvesaaraImUALLIawiiady a1sidaiviivuas
ansmunuMaAvlavesity asehuazasmuaNgadnelndu nsduangiiuas
miﬁmzmmmé’uﬁuéiwdw‘lmqa%aLLazqm‘ﬁgﬁummimﬁLﬁamimwm
Introduction to agricultural chemistry, classification and mode of actions
of agrochemicals, insecticides, antifeedant, other insect control agents,
herbicides and plant growth regulators, fungicides and other microbial control

agents, synthesis and structure-activity relationship study agrochemicals

WIYaLRDNATITNIWARDUNTE 3(3-0-6)
Selected Topics in Organic Chemistry

Waulvvessnedvn : e euUNAe@nwIINneu 31200213 (WwIAUNSY 2)
Course Condition : Prerequisites (Organic Chemistry II)

a a A Aa Ao v @& A )
LiEN‘VlLaaﬂaiimﬂmmaumwmmLﬂuwaﬂﬂu{]ﬁ]ﬁguu

Selected topics in organic chemistry of current interest

1 a =~ = IS
NHUIYILANEAIVIYILAN

31202245

Faadwugaans 3(3-0-6)
Biochemical Genetics

Soulvvesedn : mednGouiidesfinuneu 31200217 @uadl 2)

Course Condition : Prerequisites (Biochemistry I1)
unth nuiiuguieduuuudaeduena msasulassaiaadvueonfiunes
nsAwakuUItaaduana  n1suszendanulassaiisuaziaiesnimvedlaseaing
nsUszgndeuUiseeil Msvssendauauds

Gene expression, comparative study of prokaryotic and eukaryotic gene

expression, regulation of gene expression, abnormality and genetic disorders,



31202246

31202247

31202248

genes mutation, gene repair, genetic engineering technology and bioethics

issue

[

FamdlniAuiuy 3(2-2-5)
Immunological Biochemistry

Feulvwasedv | edniFeuiidesfinwandeu 31200217 @uadl 2)
Course Condition : Prerequisites (Biochemistry i)

a a o a

SEUUNTANNY WBURUDA WBURLAU JUATAILITENINBUAUBAIULOUALAY TG

Y

laaueaneuived lululrausauauiued wasinallanieing1iauiu

Immune system, antibody, antigen, antibody-antigen interaction, polyclonal

antibody, monoclonal antibody and immunochemical techniques

Fadin1elnguinis 3(2-2-5)
Nutritional Biochemistry

Seulavessedn ; SedwiSeufidesdinuanneu 31200217 @uadl 2)

Course Condition : Prerequisites (Biochemistry i)
‘IE’] GUFRNY P! mmﬁmmiwé’amu LMLLWU@E%M%@QE’]i@WMWi ’ig‘UUﬂﬂiﬁi@EJ’e]’]‘Wﬁ
ﬂ’]’J%VJWIﬂ‘UU’]ﬂ"Ii ﬂ?iﬂi%LﬁUﬂ’]’l%%%‘iIﬂ‘U‘N?ﬂ?i ﬂﬂiLé@ﬂJLﬁS%@ﬂ@’]‘Wﬁ 2aN
Immmi ANUUANNEVBIDINNT LaZNITNAADUAITRINS

Water, nutrients, energy requirement, nutrition metabolism, digestive system,
malnutrition, assessment of nutritional status, food spoilage, nutritional

labeling, food safety and nutrient testing

NINYNFIYUAL 3(3-0-6)
Biochemical Toxicology

Goulvwessedn : TedvSeuiidosdnwanneu 31200217 @l 2)

Course Condition : Prerequisites (Biochemistry II)
LAY AmduiusszrINansivildsuiunsnevaues nIgaduves
1571 N1INTEAYUALNITALAUVDIANTAY N1TIVAITNEODNIINTINAY NS
Wasuwladlassadswesarsie nalnanudufiv arsfivludanndey  aisivly
o3 ManeaeuandufiviarmIeseiilosdunafiving

Toxicological concepts, dose respond relationship, absorption of toxicants,

distribution and storage of toxicants, elimination of toxicants,



31202249

31202250

31202251

biotransformation, mechanisms of toxicity, environmental toxicants, toxicants

in food, toxicity testing and basic analytical toxicology

watian193Lal 3(2-2-5)
Biochemical Techniques

Seulavessed ; edwiSeufidesdinuanteu 31200217 @uadl 2)
Course Condition : Prerequisites (Biochemistry i)

wataniuselovilun1s@nwin1edaail 33neTnainimimguuwasni1auia

a

L‘Vlﬂf!ﬂLLaSﬁﬂﬂzb‘LUH’]ii}ﬂﬂ’l’mL%Uﬂiﬂ-LUﬁLLazﬁWLW’Q% ﬂ’]ﬁ‘{j‘NL'Vi’J?N A1IATIEN
naanlasalad nmeviuianiarstiluana Tasunlnins# Sidninsluisda
Ufisengnlenediuesisa

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

reaction

n1suszgnAnIsTainaziirufng 3(3-0-6)
Applied Biochemistry and Field Trips

Seulvwessedv | nedviFeuiidesfinuwandeu 31200217 Fuadl 2)

Course Condition : Prerequisites (Biochemistry II)
MsUsEeNATAATINISAEMNTIIANG 9 NTUNTE NMTLNEAT NENIY way Fandon
AUFIATYVDIANTURT samﬁu’ﬂéﬁaﬁmumaammgm NSUINTTINILALNITAAA
dmsuin¥all wasvirufinulumhsnuniay wayy wazlsnuenamnssy
Applications of biochemistry in various industries, medical agricultural, energy
and environmental areas, the importance of patents including system
certification, business management and marketing for biochemists, field trips

to public, private organization and industrial factory

Fransaumaanans 3(3-0-6)
Bioinformatics
Waulvvees183vn | eV ISEUNRRIANYILNIAUY 31200217 (Tl 2)

Course Condition : Prerequisites (Biochemistry 1)



31202252

31202253

T wenead onBainen Suninduaslusiloudia Tassadreiugiudunoside
dmiutiansaune grudeyan1a¥iansaume msﬁwm&mamiaaﬂqwéﬁuaﬁm N9
wensallassasisvesBunazlusiu nMsdnwaneiuddtmuinistagldaduiidue
WsoaRUNINZILY LAZNITIATIZHINAIUIIUATE

Principle of biology, molecular biology, genomics and proteomics, NCBI,
biological databases and alignment, drug prediction, protein structure and
simulation, gene prediction and protein prediction, molecular evolution and

phylogenetics analysis

oulydingn 3(3-0-6)
Enzymology

Feulwveaneiv : edviSouiidesinuanden 31200217 @nadl 2)

Course Condition : Prerequisites (Biochemistry i)
mssmunuwaznsiendeieulesl Tassadawaznindve woulesyl Anusimizuas
nalnmsvhauveneulel msdutursseuluiuaraisiesy asUszneuddounes
oulwiuazanssady saumansvosoulel msdudinishauveneules nnsauaa
nsieuveeulyl wssueulyd nsesveuleiiaznislduszlosiveaoulel
flunszuunslugnaInngsy

Enzyme classification and nomenclature, structure and function of enzyme,
specificity and mechanism of enzyme, enzyme and substrate binding, enzyme
and substrate complex, enzyme kinetics, inhibition of enzymes activity,
control of enzymes activity, method of enzyme preparation, method of

enzyme immobilization and utilization of enzyme in industrial processes

wdaidenassnedaal 3(3-0-6)
Selected Topics in Biochemistry

Feulvresedv : MedvSouiifesinuanden 31200217 @uadl 2)
Course Condition : Prerequisites (Biochemistry )
Gesiidonasivnadueiiimdaduiiaulalutiagiu

Selected topics in biochemistry of current interest

nguIv RN Y NATENINGINT

31202254

ARenaans 3(3-0-6)

Forensic Science



31202255

31202256

Heulvwasmedn | medvideuiidesfinwindeu 31200205  (adl 2)

Course Condition : Prerequisites (Chemistry 1)
audidostuiieasuifinermans wentng n1sfigaivdngiu nisnseaey
lonans snanin ety anefuvithile dnile A den Wusy flu asuihane wax
ATUegd  enystularduuitivesnsyau mIfigaiendnuaiyana N1sMIIRARLT
AR NsTugasnanan wazn1siigatnangIunneuiiLmes

Fundamental of forensic science, physical evidence, criminalistics, document,
drug, poison, fingerprint, palmprint, footprint, blood, hair, teeth, saliva stains,
semen, ballistics and Ballistic fingerprinting analysis, identification, crime scene

investigation, autopsy and computer forensics

IngrAanTNaADS 3(3-0-6)
Polymer Science

Foulvvesein | edviFeuiideosfnuunneu 31200205 (adl 2)

Course Condition : Prerequisites (Chemistry 1)
nquifinefunssuiummedwelsiedy saumaniuaznalnuesujisemediuels
whulanodwelsiedy n1snsadeulasiasanedwes autAinianien ntazauta
yanaveswodues n1stusunediued arnfuudswodiuefuaznisuszndlined
weslugnaInIsusng 9

Theory of polymerization processes, kinetics and mechanisms of
polymerization reactions, copolymerization, polymer characterization, and
physical and mechanical properties of polymer, polymer processing, polymer

additives and polymer application in industries

wdinazmalulagens 3(3-0-6)
Rubber Chemistry and Technology

Feulwvasedn : edniSeuiidesfinuviundeu 31200205 (sl 2)

Course Condition : Prerequisites (Chemistry 1)
#1953V IRLAZENFUATIER WnTivasnsantud nsldansiduudslunisnanans
#19 ieBosdnsuazmadalumsuyssuens Tassaiduana audh waznsldusslony
YOIBETTUNALATE1IE AT NAASATlE1NE1e MsnadeunLaTinazni
NN TNV NUATNANSUNAINY

Natural and synthetic rubbers, chemistry of valcanization, uses of

compounding ingredients, processing machinery and methods, molecular



structure, properties and applications of natural and synthetic rubbers, rubber

products, chemical and physical tests of rubber and rubber products

31202257  diunlu 3(3-0-6)
Nanochemistry
Feulwvasedn | edniSeuiidesfinwianden 31200205 (sl 2)
Course Condition : Prerequisites (Chemistry 1)
inilvesansusznauniilassaiieszduuly Jadouazmandouanuilulasldidni
il auli MInmamdnuaziany waznnsUszendvedlianafiilassainauuusiig
9 WU auNAlusEAULLY WagvialusyAuunly

Chemistry of compounds with nanoscale structures, chemical strategy and factors contribute

to preparation of nanomaterials, properties, characterizations and chemical applications of

the molecular architectural structures such as nanoparticles and nanotubes



