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masutAssvihefaiulumata e unyMInenNasasUASUNII LSl NA8NMTANETLAU

VNOANE W.A. 2559 (MAKRUIN N)

2. MIAUHUNIHANGAT
2.1 u-narlumsadiumsGaumsdon
inmsdamaGeunmsaauluiuiuns - gns
Maay ODURNMIAN-5UNAN
melae O UNATIAN-NOHMAY
2.2 AMANURUIEIEFANY
Y Y & an Y & Ve & P v A oY a ¢ A A
Juniduiidaasatugdisamsanmnszaulyanaionidingnmans vie azndun
hendaansa Anwnneiniedl vienednidisuwnhlidesnd 15 mibeie uasiauantianly
< v v @ = L = a a 1 4 = L 04 a =
Wuldmudatsauuminenseaiuasunsilsarnmemsanmseauiuiadnm w.f. 2559
2.3 Uawizasiidausnid)
dlgll o v C4 % v a va T A =
2.3.1  ANugIunemIRe waznnuzlumsanmsvaslfuamslaiiaswalumsSeau
uazvhuSaaniinus
2.3.2 NNHEMITDENTMOITINTNUMIBINGH INLNEIWD @Y MW M5BIU NI
@ay wazthiauallummaangw
2.4 nagnslunscmiiiumaivaudladaw Adadrnavaciidaluda 2.3

2.4.1  AMNIINMIVIMINANGs LaimsUSuunumsGeulaglafimsmmualiiae

BaugaimnugrunnadasnumaidglumaGauwsninGey NN EIITIAUYDY
wangns lungusnliaudsive  uazmsdanmsannlssadseluesjians alvlidgaieny

(% [ a v = v 3 a2 a O
whlalunannsive wazwSsuanuwdanlunmsdsuaniinusaald
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2.4.2 30NINTIIESN vIaduasulHIFaE nNIEEMSTFEAITIMIMNUMENBINgEIIN

MU wilsde NsnNHmMInTummaingunsudlemacey wazlumaBeuusninnanssy

a 1 d d‘ g; YR 0 a 4 1 g g = I
famuKapgNaaLiiay SIuNli meme}zmsﬂﬂmwmmauumsmﬂuwmgm ﬂS.ﬂ.LﬂNﬂi%ﬁﬁ!ﬂ(ﬂ

nawasihauadualummnsingwlumsduninesei 2 wazaivayuliidadnumsusegu
M5 LUSEAUIH LA UNUITIH DENNA DL
U an Yo < = =
2.5 UWHUMIIUHEAUISH Wsamsanw luszes 5 U
. R Puuldouaaznmsdnu
PUIUUF
2565 2566 2567 2568 2569
AuUN 1 10 10 10 10 10
AuUN 2 - 10 10 10 10
PIREY 10 20 20 20 20
mMaNazdiFansAnen - 10 10 10 10
2.6 quUUszIIUMINLNY
2.6.1 qulszananesy aldlumsuimsnangasinenmansuminga a1213m
wilssgne
. . Ysutszano
TYFELDYNTIYSU — — — — —
U 2565 | U 2566 | U 2567 U 2568 U 2569
MEIINLHBNMSANEILBINIY 1 UnsFAnw | 600,000 1,200,000 | 1,200,000 1,200,000 1,200,000
(Asssuiian/au/U x MUSY)
FINSIESU 600,000 1,200,000 | 1,200,000 1,200,000 1,200,000
2.6.2 szananisarldaneg
318N A ldnananiian B GEGEY
1. BAIAAINITANNSISIUNITHAY 39,450.00 39,450.00
1.1 nangnsnu ng
1.1.1 madaudmsugaaumalu (adimszanuiu 35 wihenszau)
maauwnugaau (el wihefi 1-10; 900 1/#1a9) 32,400.00

Mmasuunugaay (Melu: wihef 11-15; 450 vIn/galan)

1.1.2 MEaUNITIVAITIUIIUDY

AMABUUNUEFBUYINAY 900 UM/l
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1.1.3 @haauu,awhqNaaue‘im%"ummsﬂ“ﬁmu
MaBuuNUEaaY (8.7LAY) AU 2,000 1mdazalus (Gaslsiiu 180%1x9) 1,000.00
1.2 aldieau 9
AlagUsznaumsiseumsaau (ﬁzwé’ﬂgms ysam heaall x ) 2,000.00 35,400.00
alFeilamsUsenduiug 500.00 35,900.00
Aanssumuiiszylulassandngos 2,000.00 37,900.00
dmgﬁmwffﬁ%mﬁuﬁﬁm 1,200.00 39,100.00
ALAUNNYDIEN AN 350.00 39,450.00
a9 URIANANGA S - 39,450.00
2. naae NgdIunaNTEaUAMS/a00N/§nn 9,862.50 49,312.50
2.1 SUNRINNINENIU (%v'mi’ﬁ'aaaz 5) 2,465.63 41,915.63
2.2 SUIALVDINUIBNIY (ﬂy’us';’ﬁ'aﬂas 5) 2,465.63 44,381.25
2.3 mdwnanene viamassyllae
(Gowar 10 i) 4,931.25 49,312.50
3. wanamUSaanivus/asiinus 12,900.00 62,212.50
wangasmwlng (MfBaaninug) massudisnliiiu 150,000 um
3.1 assumsinsanelasslSaaniinus (Livu 2,500 v /ide 1 au) 2,500.00 51,812.50
3.2 nimmimn@uﬂ%mmwﬁwuﬁ’
- nasumsmuanUsaaninusuan (L 3,500 vn /88e 1 Au) 3,500.00 55,312.50
- n3sumsauaANUIaninussIu (lsithiu 2,500 v /9180 1 An) 2,500.00 57,812.50
3.3 assumsaavihawaUSaaniinus
- NITUMSENTIARAMEUBN (Lsithu 2,500 vn /9id0 1 an) 2,500.00 60,312.50
- nssumagnseqanamely (aiiu 1,500 vn /8§ 1 au) 1,500.00 61,812.50
3.4 nﬁumimwaauiﬁ'uqmﬁ'm (laitfiy 400 v /180 1 AU) 400.00 62,212.50
4. vanamldiradrna 33,740.00 95,952.50
4.1 MawnaNNEINNse (5,450 1n/) 10,900.00 73,112.50
4.2 Msssuilisaviaayanan (3,000 vn/al) 6,000.00 79,112.50
4.3 Msssuisnaninaanieas (1,040 vn/al) 2,080.00 81,192.50
4.4 MmsssuisnuAnInesy (7,380 1n/d) 14,760.00 95,952.50
5. VIIANNNUNRNNNNINENSE (209%) 23,988.13 119,940.63
6. ABIINTENMINNEABDANANGAT 119,940.63
ASIINHINBINN YA IDANAN GRS 120,000

2.7 SEUUNSANE
M wuusudeu

v 4 2 a & [
I:‘ LL‘U‘U'Vl']\ﬂ,ﬂaNWuﬂﬂaﬁWNWLﬂuﬂaﬂ

L] wuumslnashudaunsmwuasideailudavan

a o A o A v .
L] wuumalnamaedidnnseiindidudionan (E-learning)
L] wuunmslnamedumasiiie

M U (921) MIFDULVUNTNNG U (Blended Learning)
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2.8  mstisulauningne sreiznaznsaanziisuGaudnunIngay (81i)
Il = ] a [~ £ v @ a o = a al 4 =
mseudeaihetadulumudaienrunmInenagasuasunsilsm NMensan
SLAUUMAOANE W.A. 2559 (MAKUIN )

3. wa“’ngmuazmmsﬂ’sjaau
3.1 wangns
3.1.1 MNIUBUIYNH
[~ o L a o o ] a a Y U
Lﬂuwaﬂgm'ﬁmuﬂsmqjﬂm wuu n 2 Tegdduunihafiasisdnlidaaniy 24

wihefe wasl3aaniinus 12 wihefie Suesaerangnsliteanil 36 viheha

3.1.2 laseasavangns

BNINID) e Ealg
BUIAIIUNAU 11 wiene
nINeIT N Litaani 13 wihene
USauaniinus 12 wiheia

syulaitiaenh 36 Whadn

3.1.3 3187

[

3.1.3.1 %INAITNNAY MyualiGey 11 whaie el

FOIWHBANMNTITENUAN 4 vihane
AN561 Funued 1 1(0-2-1)
CH561 Chemistry Seminar 1
AN5T0 sztdauisIvemand 1(1-0-2)
CH570 Chemistry Research Methodology
ANS5T71 mssemsanulasanaluriasd e 2(1-2-3)
CH571 Safety Management in the Research Laboratory
FOITIYTUINTUALUIANTTHNLAN 7 N6
AN562 Funinad 2 1(0-2-1)
CH562 Chemistry Seminar 2
AN5T2 3UHIINMTINY A5TENUTTULAENINEFUMITeuan 1(1-0-2)
CH572 Research Ethics, Code of Conduct and Intellectual Property for Research
CH573 MIAOMSNNUINNTTULAN 3(2-2-5)
CH573 Innovation Management in Chemistry
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AN5T4 o NLAYMLAN 2(1-2-3)
CH574 Selected Topics in Chemistry

3.1.3.2 wanmznaan muualvideulitesnd 13 mheia lea@anmungainaiiias
2 nguyeIN logUsznaumeyeiz 9 wieie aetey 1 7037 UasyaIm 4 MNene peN
Uag 1 gaIE) NNYAITIANY MIBENINIEBNIFEUTIEINBUUBNNNGNT UBNTIUNIU UazUDN

NMInenaela MelaanuiuEeUYeIAAZNIINMSUIMINENTNS ezl ufinINeasayle

gonTaliafiunse 9 wihain
AN516 Wwivasansaulavieduniduadlancunsudsuy 3(2-2-5)
CH516 Chemistry of Organo-transition Metal Complexes
AN517 WuUNaansuazna lnzasljisenaloiiunid 3(2-2-5)
CH517 Kinetics and Mechanisms of Reactions in Inorganic Chemistry
AN558 widenzimeanlnsalni 3(2-2-5)
CH558 Spectroanalytical Chemistry

gonTIATiauNTE 9 wihein
AN525 walemednlnsalntlueiidunsd 3(2-2-5)
CH525 Spectroscopic Techniques in Organic Chemistry
AN527 Uﬁﬁ%ml,ﬂﬁﬁum%efﬁy’ugq waznalnuasUfiden 3(2-2-5)
CHb527 Advanced Organic Reactions and Mechanism
AN528 ﬂﬁé’mmwﬁmqmﬁﬁuw%ﬁi?ugjn 3(3-0-6)
CH528 Advanced Organic Synthesis

BN TINATTNENT 9 wihain
AN530 nouinguuasaninsalndszaulaana 3(2-2-5)
CH530 Group Theory and Molecular Spectroscopy
AN533 AUUWAMENSIENEDA azaaunamansLall 3(2-2-5)
CH533 statistical thermodynamics and chemical kinetics
ANS534 FAAAMIASLLANAIDUAN 3(3-0-6)
CH534 Mathematical Methods and Quantum Chemistry

BT TIAN 9 wiane
AN541 Fuafuasifinenmandszduluanaiuge 3(3-0-6)
CH541 Advanced Biochemistry and Molecular Bioscience
AN542 HaNsEAUTaaLaEMIMUANNNTIAT 3(3-0-6)
CHb542 Cellular Biochemistry and Biochemical Regulation
AN596 mailagaysanmslumsienediad 3(1-6-2)
CH596 Integrated Techniques in Biochemical Research
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ANS558
CH558
ANS559
CH559
ANGSS
CH655

PN521
CH521
ANS524
CH524

ANS585
CH585
ANG36
CH636

ANG6T4
CH674
ANGS0
CH650

ANG43
CH643
ANG45
CHG645

ANG44
CH644
ANGI1
CH691

ANSTS

ITUATINATIEH
wienzimsanlnsalnd
Spectroanalytical Chemistry
@AM T

Electroanalytical Chemistry
WANANIUENET

Separation Techniques
gonTaidunIdUssene
aassnstamalslaadnuasmsissgnd
Heterocyclic Chemistry and Applications
HANNMIIBIINNAUBMIUTZENG

Natural Products and Applications
7;61"3%1Lﬂﬁﬂauﬁuma{lﬁamsaammu‘[maqaclmi
WO UIN

Computational Chemistry

i wadalssgnd

Applied Computational Chemistry
gonmnaluladdmsumaianeinaad
msUszgndiniilnnlumalulad
Applications of Chemistry in Nanotechnology
iBeNsimMednda

Environmental Analytical Chemistry
qm3w1ﬂ1sﬁ1u1ﬂfﬂsaa§ﬁﬂuagwﬁﬁﬁﬂaaidsau
Fansaunamansuaziiianduaeldseiv
Bioinformatics and Protein Biophysics
Audinduazlusalodind

Genomics and Proteomics

I INUTIMNTING MU AN aNE K
WugIANsIN

Genetic Engineering
Ujuamswugiennssy

Genetic Engineering Laboratory

BT NANDOTINNTIH

?Jq(ﬂ'éﬁ‘l/iﬂ'i‘i&l 27%3
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9 BUIYNH
3(2-2-5)

3(2-2-5)

3(2-2-5)

4 BUIYNH
2(2-0-4)

2(2-0-4)

4 BUIYNH
2(1-2-3)

2(1-3-2)

4 BUIYNH
2(1-2-3)

2(1-2-3)

4 BN
2(1-2-3)

2(2-0-4)

4 $UYNH

2(2-0-4)

2(0-6-0)

4 BN
2(2-0-4)



CH575 Food Industry
AN5T6 qmammsuwaﬁma% 2(2-0-4)
CH576 Polymer Industry

= 4 o Y ] a
3.1.3.4 Baaniinus  MvueliiSeu 12 wiieie
Unwnesl  USaaniinusszaulsayanln 12 mihefa
GRT691 Master’s Thesis

ANNRIYVDIUDYIRIE)

1. ANNBINYVAIIBINIDNYT

AN ¥38 CH wedy  edmluaizued

2. ANNBNYYDITHINILAY

LAUTHANILTD MNete  naImamiusEauUNnaAnE
wrsaEneN  vagde  ngaimluaninail

WEIREMIgATNE  MINEie  S1e0UTEIN NN ITUBUAYIHENINTN
3. ANABINYUBIAYIREIT) SN BIUAN

L L = a v 1 g
LEYTRENINGN BHIYINKNINTINNG alﬂu

1 weda Wi atunss
= o a o J
2 BAEN WPHBUNSE
3 ¥ BN ENF
= = =
4 e CRIGE
= Na g A 4 L4
5  ANEN WRILAZVIaFUATIEN
6 WYY FUNNVIBLATINU
7, 8 NANEDY mMsUssgndmuail
9 WA Ujuanmsted /USaaniinus
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3.1.4 WHUNISANE

Ui 1 aensanwdl 1 wihgia  [Uf 1 aensanwi 2 BHEN6
AOITIIAY AOITIIAY

AOIMNANMIIENMIUAN 4 videfie  |99TIYsANMsSUAzHIRNIINNILAR 7 whene
AN561 duNINLAN 1 1(0-2-1) |AN562 FuNUILAN 2 1(0-2-1)
AN570 seidavddiaemael 1(1-0-2) [AN572 2385550M5IAY 1(1-0-2)

5sENUsIRLaENSWaFuUMeUayan

ANs7TIMSIOMsaNVUaanny | 2(1-2-3) |aN573 MIIOMSNNUINNTINAN | 3(2-2-5)

Tuviaed s AN574 WTaNLAEMLAN 2(1-2-3)
Fonzdan laivaani 9 mihefia  |dedwdan lavasnid 4 wiheie
suwdinnumieie lidvasni| 13 wiheda suwdnnumieie Livaenin | 11 wieie
Ui 2 aensanwdl 1 wiheia  [U7 2 mensanwi 2 BHIENG
USaaniinug

Unn 691 Usawaniinusszau 6 vihane  |Uwn 691 YSaaninusszau 6 MENe
Waanln Yaanln

FINDIIUBUILNG 6 HENA | IINIUIUKUIYNG 6 BiEnn
WINYLNG) g lunangasnnauazdaunHnlungimnaunnlunnameaEey nasnn

snzifaulugainasuudr auniazdusamsdne laglivuniiein

3.1.5 A1AdUIYILIN
BHINITIVIAU
AEHIWBANNTIIEN AN
AN561 Funued 1 1(0-2-1)
CH561 Chemistry Seminar 1

'
1l o W o a e

dnweauanunendvaluindaumueil JensianumuinmemsIag 5ol

o

= 4

Fuamziasdanud ihiuauasuanalfauGauihnduivss
Studies on new important research articles in chemistry, analyzing research progress,
criticizing and synthesis the knowledge, presenting and exchanging knowledge in the meeting.
ANS570 szgUITIMaLaN 1(1-0-2)
CH570 Chemistry Research Methodology
wafiansduduuazinsidayanuaiannenaisuazgiudaya Msdaulasena
338 dunaumamiiunmsites menuny Sensiuaraglus uasmaeiaanmsisamanidl

LNDLHEILN SN
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Techniques for searching and analyzing chemistry information from journal and
databases, writing the research proposal and procedures, collecting, analyzing and summarizing

results, preparation of chemistry research papers for dissemination of results.

AN5T71 mssemsanulasanaluvias i3 2(1-2-3)
CH571 Safety Management in the Research Laboratory

nsdidnmmaiegifmaimdumaei anuidunguing wsznedyddana
Uanans a1310uINe wazanwuInaanluns1inu wazeanguanulasanaluasljua
Nan 2677-2558 MINNLIURUALszIzUUMIUIs T U HUANITOINNINTIFIU ESPReL
alanasHIuMIUHUGNU mstsganuiusunnes msUsuiivanudsarmsiamsanudes
wiuanszauaNNUaaassluasl fiams uazmsamafamumealuy

Case studies of chemical accidents, knowledge on laws, Occupational safety, health
and environment Act, Laboratory safety standard of TISI 2677-2015, Guidelines and systems of
laboratory assessment according to ESPReLl, standards of operations, hazard identification, risk
assessement and risk management, laboratory Safety improvement plan and internal audit.

AOIWIYIUNMTUILUIANTINN AN
AN562 FUNILAN 2 1(0-2-1)
CH562 Chemistry Seminar 2

[ L% a o

AUANUNANNITEMINUARNNE AU LA UFNY ILATITHAINAIINUINIUIEN

o

s 4

A v v v ¥ a ¢ a ¢ @ v o = a ¥ 1 v
endasnuiiteUSyaninus Insal dansiasdanag hauauazuanidouEauisounud
Uszgadlumwnaangu

Studies on modern and important research articles in chemistry, analyzing research
progress relating to thesis, criticizing and synthesizing the knowledge, presenting and exchanging

knowledge in the meeting with engligh lanquage.

AN5T72 IUFINMIINY 39ENUTTULazNIWEFUTuan 1(1-0-2)
CH572 Research Ethics, Code of Conduct and Intellectual Property for Research

385330NITIVY ATILIVIIUNITIVY ﬂgwmﬂﬁmw%’wﬁﬁumqﬁmmwﬁL‘T‘Jumna
Sudna ansvas niwdaumadaanmaed

Research ethics, code of conduct in research, international intellectuall property,
copyright, patent, intellectual property in chemistry.
CH573 MIANMSNNUINNTITNLAN 3(2-2-5)
CH573 Innovation Management in Chemistry

Anwuuine nouiiisdestuuianssumaiai nssvaumsaauianssy ns
i lUlE msusziiuna msUsudgauianssumaedl msihuianssugnsujiauaznsléize

WO el
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Studies of concepts and theories related to chemical innovations, process of innovation,
implementation, evaluation, improvement of innovation in chemistry. Lauching innovation to
market for commercial purpose.

AN5T4 o NLAYMLAN 2(1-2-3)
CH574 Selected Topics in Chemistry
vV 4 = a v ‘N‘ o e L% =
ANNNNIUUINNNEG B SN UIENT miuﬂaﬁ; UNNLAN LLG%ﬂ’]ﬁﬂiEﬁﬂﬂGﬂﬂ
MIANAUANIMITINT

Theoretical advances and currently important research in chemistry and its application

in acadmic study.

BHIAIBILHDN
= o A = J
g nANaliunId
AN516 WwiagasEgaulavieduniduadlancunsudsuy 3(2-2-5)

CH516 Chemistry of Organo-transition Metal Complexes

Tassadauazmsadnwuszluasdsdoulaneduniduaslavzunsudzu 35ms
ey legduunauziinuasdunuduazmsaiwus: Ujismussansdunidnulaveunsud
7 UNIENNIILein msﬁﬁmLmzﬂﬁﬁ%mmmamﬂﬁﬂu mMsUssgnduasasidoulansduniduag
Tavzunsuddy lusuiagaans nemsunng algnavmnssy

Structure and bonding in organometallic complexes, synthetic method by classified the
type of ligand and bond formation, Interactions of organic substances with transition metals,
addition reaction, removal and exchange reaction, application of metal-organic complexes of
transition metals in material, medical and industry.
AN517 auwaenansuaznalnaasdjisenlueiiofiunid 3(2-2-5)
CHb517 Kinetics and Mechanisms of Reactions in Inorganic Chemistry

nannsyasaunamansuaznalnaaclfisenadl Ujnseeandiedu-3antu
ﬂﬁﬁ%mwuﬁwmmsﬂizﬂauaﬁuw’%ﬁﬁﬁ‘[mqa%mmu%’q%’aizumLLaszummﬂmwﬁﬂ UaLMI
i liszgne

Principles of kinetics and mechanisms of chemical reactions, oxidation-reduction
reaction, displacement reaction of inorganic compounds with square planar and octahedral structure
and its applications.
AN558 widenzimednlnsalnil 3(2-2-5)
CH558 Spectroanalytical Chemistry

autiimagandunazmameaduutmdnlwiblussdussaauuazluions wanms
BN Neandeagunsalifmdastumaiiameanlnsalniiudasiszon wazms
UszgndlFludhuamns undsmans ifnmmans uazdunadon
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Properties of atomic and molecular absorption/emission of electromagnetic radiation,
principles and analytical methods based on spectroscopy, and their applications on food,
pharmaceutical, forensic science, and environment.

AonTIATAUNTE
AN525 waslamsaninsalntluwaiidunssd 3(2-2-5)
CH525 Spectroscopic Techniques in Organic Chemistry

wanmansaninsalnlumsigatlasainuesansdssnaudunid maiia
dunsseadninsalnl weiliefedssunnudnslauuudanlnsalnl mellauaasnlnsi
n3uazmsUszendld

Spectroscopic principles for structure determination of organic compounds, infrared
spectroscopy technique, nuclear magnetic resonance spectroscopy technique, mass spectrometry
technique and their applications.
au527  UfAseafdunidiugs uasnalnuanljisen 3(2-2-5)
CH527 Advanced Organic Reactions and Mechanism

Uijnseedidunddadelvd Ufasenwesloedn Uidemeuas arsastunsuas
Uazen msUszgndldlanenauddulueiidunid nandaglumsinsannalnveslfizeniadl
Bun3d womaaaasladiannsaiind saunamanizaslalalnl enudunusseninlaseauay
anwiashuesfisen

Modern organic reactions, pericyclic reactions, photochemical reactions, reactive
species, applications of organotransition metals in organic chemistry, determining organic reaction
mechanisms, stereoelectronic effects, kinetic isotope effects, structure and chemical reactivity

relationships.

¥
o SV

AN528 MITLATIEIMUATBUNITVUG 3(3-0-6)
CH528 Advanced Organic Synthesis

ANNAMNINZENISFIAIsasdunIdludagiu M9ImsinasnIsILKY
FUAREIDUNIAUUUTDUNSU Lﬁalﬂéimaqmﬂmuw wieandumaBaauasmatssandly
Tumsduaszden msdamudinsenluigmezawialaamaiinaunlnsalnt wiizdunsd uay
msUszandlFiadidun3glumaginmmn

Advanced methods of organic synthesis, retrosynthetic analysis, combinatorial
chemistry and applications in drug synthesis, monitoring solid-phase reactions by using
spectroscopic methods, bioorganic chemistry, and applications of organic chemistry in biology.

qm‘imma‘i@ﬂﬁmf
AN530  ngufnanuazaninsalnlszauluana 3(2-2-5)

CH530 Group Theory and Molecular Spectroscopy
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NYUHNEN dNINeIFlNENaLALaNINATNEN Miunungy meUssgndngeingulu
NAAFASABUAN MINNBUFULUUENINT Noufoasiadaluens uazaasinadaluans
ngufanudunuduazmsduzadluana madszandlinquinduiuaninsalniluasluena way
lausaaasing

Molecular symmetry and group theory, representation of group theory and quantum
mechanics, symmetry-adapted linear combinations, molecular orbital theory and applications in
organic and inorganic compounds, molecular vibrations, applications of group theory in molecular
spectroscopy.

AN533 qmwwamamﬁ%«aﬁa LATAUNDAFASLA S 3(2-2-5)

CH533 Statistical Thermodynamics and Chemical Kinetics
m3dssganldngujanrnamansieada ngeimsvsn: noejannsnszquasng

szuvayMALazaNtGuesans Ujhsendudou Ufasengnld uaznalomstiaufisen

Application of statistical thermodynamics theory, collision theory, transition state
theory in explanation of particle system and properties of substances, complex reactions, chain
reaction and reaction mechanism.

AN534  Adedamdasuaziniimauny 3(3-0-6)
CH534 Mathematical Methods and Quantum Chemistry

Wedinmaniuazmalssandiunquimuafiddand  dduiiums  Weriduadu
Tassaauazantfvasazaaniiinididnaseuwasnanedidnasey  noufuasiimsUszanme
nguiwusziailuluang

Essential mathematics and applications in physical chemistry, operator, Schrodinger’s
equations, many electron atoms, polyatomic molecules, theory and approximation methods,

molecular orbital theory.

AW TNAN
AN541  Fueduasdvinenmaniszauluanaliugy 3(3-0-6)
CH541 Advanced Biochemistry and Molecular Bioscience

auUd lassaiauadfwunuedduuasiluenamelumas aaumaasuaznalnms
YA wasmsdssgndldvaaeulyd wissmwuazmsieneilasegleasuvlaana ns
ﬁ%‘nu%mﬁu"naﬁﬂmaqa ‘[mm%m Iﬂiﬁgﬂ msmuqumsdwmwmnmﬁLﬁuLa LLazﬂalﬂ
WA BNYBNEY

Chemical properties, structure and metabolic pathways of intracellular biomolecules,
kinetics catalytic mechanisms and application of enzymes, stability and scaffold analysis of
macromolecules; the interaction of biomolecules; structure, scaffolding, control of DNA replication

and mechanisms of gene expression.

23



AN542 HplsEAUITaIUIEMIAMUANNNT A 3(3-0-6)
CHb542 Cellular Biochemistry and Biochemical Regulation
ENFT‘IJ?%ﬂBUWN%’JLﬂfILLﬂ%ﬂalﬂﬂ’l‘iﬁ']\ﬂu‘llaﬁiﬂiﬁéﬁﬁﬂaQL%aé FUUALBLNITYUSERIU
o nalnmslaudedyanalasdasmenushasnzeddessy  ulsifiiuwaza-Tusiu msda
dyannwasgasuaznalnamsmuan nalnszauluenalginsueeyas wasnImeuDTas M3
Uszgndldnanmennziiaiideszuunannuuazizaauss
Biochemical constituents and mechanism of action of cytoskeleton; properties and
transport across membranes; mechanisms of signal transduction of gate-ion channels, receptor
enzymes and G-proteins; mechanisms of cell signaling and regulation, molecular mechnisms of cell
cycle and cell death, application of biochemical principe to immune system and cancer cell.
AN596  nafiadeysanmslumsiTensiieil 3(1-6-2)
CH596 Integrated Techniques in Biochemical Research
aaluguMNgaiInguazEad wadadasdumeiugismnse ms
Uszgndliismeatnlnsalnd  weilennlasinlnaniluazddnlnslwizadmiumsiensiuas
uenansZILluLana
Basic techniques in microbiology and biochemistry, basic techniques in genetic
engineering, application of spectrophotoscopy, chromatography and electrophoresis in analyzing and
separating biomolecules.
NTUATIATIEN
AN558 widezrmednlnsalnd 3(2-2-5)
CH558 Spectroanalytical Chemistry
auiamsganduuazmsmanauuiminlnihlussduszaanuazTuona nanms
/NI TIZA smastﬁﬂ@qﬂnsniﬁtﬁlmﬁmﬁumﬂﬁﬂmqmﬂn‘[mﬁﬂ'ﬂLwiazﬂsmml wasnI9
UssgndlFludhuems undsenand Ddinenemand uazdunadoy
Properties of atomic and molecular absorption/emission of electromagnetic radiation,
principles and analytical methods based on spectroscopy, and their applications on food,
pharmaceutical, forensic science, and environment.
AN559 widezimalulih 3(2-2-5)
CH559 Electroanalytical Chemistry
nanmslanzimaedlnih  ngufrasmsiawuulumudlawesuazhaunuiuns
ngefinenfuraumansaanszuaumsmauai lwihihaduiinuiaralwdh wazmsUszandly
Principle of electrochemical analysis, fundamental of potentiometry and voltammetry,
theory of kinetic of electrochemical process at electrode surface, and their applications.
ANB55 WMAUANIUINEIT 3(2-2-5)

CH655 Separation Techniques
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wanmsuazmsdszandnaiiamslasinInanuuuin uasmaiiadanTnslnize
dudsznauuazmahauraneiasiiamalasinlnnniluazdidnnsTuids

Principles and applications of chromatographic and electrophoresis techniques
including the components and their functions.

gonTaidunIdUssene
AN521 apssnstamalslaadnuasmsissgnd 2(2-0-4)
CH521 Heterocyclic Chemistry and Applications

Iﬂﬁﬂﬁ%’N ﬁuﬂ’a‘l’n\nﬂﬁLLa‘?.s"Yn\iﬂ']Elﬂ"lW"ll?Nﬂ'ﬁL'ElLVI?JI‘SI‘Ziﬂaﬂ ﬂﬂi‘l’i']Iﬂ‘Nﬂ%’]\i (4R}
duansi wasmstszendlunuide Fedsza iy uazgaannssy

Structure, chemical and physical properties of heterocyclic compounds, structure
elucidation, synthesis and applications in research, daily uses and industry.
AN524  WARAMIBIINMGLaEMTUTEYNG 2(2-0-4)
CH524 Natural Products and Applications

Uizm‘nwaq&mwamﬁm%ﬁswmaLLazQﬂéwN%’amw ASEUIUMSEIFUATIEE MM
goslasaaiin msdaensiuazmsnldsunlasasansudofuriossumnaimnala uazms
ﬂs:qﬂGﬂ%wamﬁmeﬁﬁisumamqﬁmmmsLﬁaqwmw g M5NEAT UABATINNTTY

Classes of natural products and their biological activities, biosynthesis, structure
elucidation, synthesis and structure modifications of interesting natural products, and applications of
natural products in health food, medicine, agriculture and industry.

°qc-ﬁmmﬁﬂauﬁ’uma'ﬁﬁ'am‘saammu‘[maqa’lmi
AN585 AU 2(1-2-3)
CH585 Computational Chemistry

matszandlinguimuaimouduiiiendastumaiiamsmnaianouinss
nacmansluena MIFNMLUURENTEAS wazmminuuuwauduizle noejweituls
ANAVUILUY LLﬂZﬂ"liﬁi”laEN‘WEﬁ’aL%QINLaQBINﬂﬁiﬂ%UﬁﬂﬁNﬁﬁ‘ﬂNTﬂNﬁ%ﬁﬁﬁlﬂj‘ﬁu%au

Application of quantum theories related to computational calculation techniques,
molecular mechanics, semi-empirical calculations, ab initio calculations, density functional theory
and molecular dynamic simulations to describe non-complex structural properties.
ANG36 A wmdlssynd 2(1-3-2)
CH636 Applied Computational Chemistry

M30aNULUY Wa wazymneaniaeasluanalealfielizemun nasmaasluana
MamnauUEieaiing wazmsmnauuutauduiile ngujwsidulaenuvuniy waz

MINasINaIaENlNeNe
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Design, development and prediction of molecular properties using computational chemistry,
molecular mechanical, semi-empirical, ab initio calculations, density functional theory and molecular dynamic

simulations.

gonmnaluladdmsumaiansinaad
ANG50 Wiensimeinnday 2(1-2-3)
CH650 Environmental Analytical Chemistry

mMsanTeNziLarlssfivgmnesidunaday vaivmeame 1 uazdu log
ndamaiiauazatasiiomauaiinne

Detection and evaluation of environmental quality of air, water, and soil pollutions
using analytical techniques.
ANGT4 msdssgndtailunlumalulad 2(1-2-3)
CH674 Applications of Chemistry in Nanotechnology

nanmavszgndanuimuaiituinlumalulagaudinemamwazandimauai
avaymMaluszaunly wazismsduanzvaymessauinly wazmsUszand lEmamsinsey

Application of chemistry for nanotechnology, physical and chemical properties of
nanoparticles, and methods for nanoparticle synthesis, and applications for detection.

qmﬁmmsv‘hmﬂ‘[ﬂsqﬁwLtazwﬁﬁﬁwa\ﬂﬂsﬁu
ANG43 Frgsaundamansuaziiidnduaclusiu 2(1-2-3)
CH643 Bioinformatics and Protein Biophysics

msdszandldmaiiameainsauna udayan il wazmalamadiaiie
Wanddnw duahmadmms lumsrunesudd Tassadauaznihfivasnseasiluuazlusau
wuszuazussBamiimlulasadwaslusiv

Application of bioinformatics techniques, biochemical databases, and physical
biochemistry techniques to study and research about predicting for structure and function of amino
acids and proteins, bonds and interactions in protein structure.
Aau645  aludinduazlusalafing 2(2-0-4)
CH645 Genomics and Proteomics

anudidasduientugudayetuuaslsiiu maaudiauiu 3Tua wasms
Uszgndlimalulagdiowelulasesad mawdsiueasdlunuasdiiannms malenzvoiiouas
UinaasTusiuludi®ie msssysiiawsshdunsaasilulumalusiulasmaiiamauuaain
Tasiun3

Introduction of gene and protein databases, comparative genomics, application of
microarray technology, genomic variation and evolution, and analysis of amino acid and protein

sequences, qualitative and quantitative by mass spectrometry techniques.
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mNuImNIsdmsuduadiaalna
ANG 44 WUFIAINTTH 2(2-0-4)
CH644 Genetic Engineering

nanmanenugmansszauliana MIUszeandnewugianssn mMsnanawug uwaz
maluladiaastiy

Principle of molecular genetic, application of genetic engineering, mutation and gene
technology.
ANGI1 UAUAMINugImNIIH 2(0-6-0)
CH691 Genetic Engineering Laboratory

matszgndlfmaiin@izanslumsuanuazmaiiiaumensainadan masdanaad
APNHENUAZMIANEDN MIATINAUEBIELEUBMEADNTAADS NMINTINFBUNMTUEAIBBN
waviuuaslusiiu wasmahuianslusiudameiialasnlannil
Application of PCR technique for separation and amplification of nucleic acid,

construction of recombinant plasmid and its selection, analysis of DNA sequences using computer
program, analysis of gene and protein expression and protein purification using chromatographic
techniques.

AOITNANDATINNTIH
AN5T75 ANFINNIINDING 2(2-0-4)
CH575 Food Industry

LﬂﬁﬁUﬂﬂiﬂﬁgﬁJﬂﬂqfﬂuQﬂEﬁ‘ViﬂiﬁNEﬂ‘Vﬂ’i Iaﬂﬂaﬂqmﬂ’]ﬂﬂiiﬂa’]ﬁ’ﬁ ﬂ’ii&ﬁgﬂ’ﬁuﬂi
sUa1s MsdssiuammMwiazgnAIaems Mmsdsslinaamuwarmsmelssamania
NANMINANNENN UG MIINUKHULILAIUANNMIHAN UL UANNNTINDINS

Chemistry and food industry application, world of food industry, food processing, food
quality assurance and sanitation, sensory evaluation, food product development, planning and
production control in food industry.
AN5T76 qmamniiuwaﬁma% 2(2-0-4)
CH576 Polymer Industry

wiifumatssandlflugamunssuwedied mstusunadiues manaiensine
awas Mmslilagwadines Wy wanadin &9 AaNwadn WadwasEINW lugamnnsnen 9

Chemistry and polymer industry application, polymer processing, polymer
characterization and analysis, application of polymer materials such as plastics, rubber, composites,
biopolymers in various industries.
wnaUsaaniinus
Uuwnegl  waniiwusszaudswanln 12 wiheia
GRT691  Master’s Thesis
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