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242 ﬁ](ﬂiﬁ/i‘l«!ﬂﬂﬂ‘l?}’m\‘iLiEJ‘L!’JGU’]LﬁiiJW‘Uﬁ’WU GU‘U’EJEJﬂUﬂaW‘u"U“U’ENB’]"D’ﬁEJVl‘UiﬂH’]

2.4.3 aqLaﬁzﬂ,mmmmlum'ﬂsugmsuazgasuummq 9 {1unsueuningnuAuailuIv
Seunasn159de nienuusihgudeyaniduiieuniueiuazmansdu q Mieites

2.5 uwun1ssutinAneuazddnianisanenlusses 5 Y

Nangns wuu 1.1

[ v = 1 = =
MUMWUNANYILAATUNITANE

R U 2566 | U 2567 | U 2568 | U 2569 | U 2570
YT 1 5 5 5 5 5
FuT 2 - 5 5 5 5
U7 3 ; : 5 5 5
SUNANE 5 10 15 15 15
Suuiimaiiavdndanisine - - 5 5 5
NANgAs Wuu 2.1
% uULNANYILAazUNISANEN
R U 2566 | U 2567 | U2568 | U 2569 | U 2570
FUUT 1 3 3 3 3 3
FuTT 2 - 3 3 3 3
FuUT 3 - i 3 3 3
SIUNANE 3 6 9 9 9
Suuiimaiiavdndanisine - - 3 3 3
NANGAT UUU 2.2
5 _ a?:muﬁfnﬁn:mLwiaz'fﬂflﬁﬁnm _
U 2566 | U 2567 | U 2568 | U 2569 | U 2570
FUUT 1 2 2 2 2 2
U7 2 - 2 2 2 2
T 3 - : 2 2 2
U7 4 - ; . 2 2
T 5 - : . : 2
FAIUNANY 2 i 6 8 10
Srnufimainazdndanisanm - - - - 2




2.6 JUUTZUIUAULLNY

2.6.1 JUUSEUIUSESUMUIY : UIN)

11

$19a2199A5185U Yeuuszuna
2566 2567 2568 2569 2570
ASTTUIHBLTILAYLaz ATaINzLTsU
hUU 1.1 400,000 800,000 1,200,000 | 1,200,000 | 1,200,000
hUU 2.1 240,000 480,000 720,000 720,000 720,000
WUU 2.2 160,000 320,000 480,000 640,000 800,000
SAUS85U 800,000 1,600,000 | 2,400,000 | 2,560,000 | 2,720,000
mnewme - AsssulleuiirviazAameloumindie amansenwiay 40,000 U
2.6.2 qUUszUUII897Y (MUIE : UIN)
NUINRY Yuuseuna
V2566 | U2567 | U 2568 Y2569 | U 2570
N, UAILHUNIT
AliTeuAaINg - - - - -
AR LI 150,000 300,000 450,000 450,000 450,000
‘Iqumiﬁﬂ‘m 100,000 200,000 300,000 300,000 300,000
34 () 300,000 600,000 900,000 900,000 900,000
. VAU
Ayl 50,000 | 100,000 | 150,000 | 160,000 | 170,000
ANENSLAL 200,000 400,000 600,000 640,000 680,000
33U (V) 250,000 500,000 750,000 800,000 850,000
3 (n) + (V) 550,000 1,100,000 | 1,650,000 | 1,700,000 | 1,750,000
UUUNANY 10 20 30 32 34
ALt RaRILNANEN 55,000 55,000 55,000 53,125 51,470

mnewme : Aldnggegasienusal 55,000 UM

2.7 STUUNISANEI

V]

[ LUt
[ ]

[ ]

[ ]

[ ]

[

] Buq (38Y)

wuunelnaduimesiin

1 4 a a 6 & [
wuumelnasnudedeiiuiluvan

wuunlnanudaunsnnuazidssdudendn
a a a o A ) .
wuumislnamsdiannselindidud@enan (E-learning)

mnewe: 81alnsiamsssunisaeulusuwuvesulauluuenein

2.8 n1sigulaunulenn S183U  KATN1SAINZIUIUSIUTIUNNINYIAY
WulusudededuunIdingds@aling 11928n15ANEITEAUTUNARNEY W.A. 2561

(MAKNUIN N) baL/Y5aNiNSiUABULUAINETAY




3. NENGASHALIRNIILHDU
3.1 nangns

3.1.1 wunmiiein  ndngasUsvanuiiude anndvied wualu 3 wuu
WU 1.1 Sumheinsiunaenrangns 48 nulenn
WUU 2.1 Sunumheinsiusaeandnans Lidesndt 48 miiefe
WUU 2.2 umheinTiunaenvanans lidesndn 72 viiefin

3.1.2 laseadandngns
wuu 1.1 fithdnwidifanmsinumszduigeniv

Fdunwn (sdumhein) 4 yheia
Adedu (idumiefn) 4 wiheia
a a € A 1 d ' 1 a

WeHnus Janiguin 48 vhene
TNNUNNILANTIUARBANANEAT 48 wmhenn

Y YV = dl o <3 = U 2
wuu 2.1 EﬂLSU’Wﬁﬂ‘t}’Wl’d’]Liﬂﬂ?‘iﬂﬂ”@’ﬁ%@ﬂﬂﬁﬁyﬁyﬂw

Fndunwn Qaduniaein) 3 wuEin
A109AY 2 wileAn
v (lifunheiia) 4 whein
Juden lideenin 10 uulefn
YIRS AANABULIT 36 WUBAN
uumheinTunaeandnans lddeend 48 wUYhn
wuv 2.2 fuirAnuiidisamsnussiusiages

Fdunun (luduniiein) 4 wiighe
109U 3 wuwhn
Fnveru (laduniiefin) 4 wiaghe
Jverulden lidasnin 9 wUENn
Juden lidesnin 12 wulgin
IYTNUS TAABUI 48 e

Purheinsunaearangns Wdeendt 72 widiedn
3.1.3 578771
3.1.3.1 s%aav1 nvualbiiluae 6 wanlaeuusesniluaesngy NANAZA BN
vanumdnuen Huaulssdmhesnuiisuinteuiedu o fel
513 AV NAL AUEINGAEAS
wvaumdnvds Huaavensiain dadl
LAUFILIN AN FEHUNTAN
6-8 Vg sEauldinfing
\avfides ERK NANVBIIIIN
0 3D NFUIIEIVINANVBINNEAIUT
1 nanede nagusnedvalotunid
2 e nauTgIvIALiEda
3 yef NRUIIBIVNATIATILI
4 vianede NRUIIEIVITIAL
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5 e NAUTIEIVWANBUNTE
6 U8 NAUTIEIVIEANATI
9 D NRUIIEIVINTNUS
Wity N Sduiveinn
3.1.3.2 MsAAuUIEnn
Apussens 1 whefn Wiy 1 Falussdeduans
ApilnvienaaeawiouftAnis 1 wiaein wihiu 2 vie 3 Filusedun
Aiinauvdeiinaiaauny 1 wiefn Wiy 3 - 6 FalusiedUans

a

A INYIRNUSHTBNITAUAINDATE 1 MUEAR WU 3 — 4 TlusmpdUa
TUAaEAANNUAN U LUNTANUIUNUISARDIN ITUIUTLIUTTE (U) TakUd
URUR (V) wasthlusiinfnwisesfinwismenueauaniansey (1) s 1 dUaikamisnig 3 35
9

il

o))
>e

UIUNUBAN = U+U+u
3
NSWEUNUIEARIWIYIANS 9 Usznoumelay 4 fafe
ususnegueniady Wuduumheinvesivitdy
@uiTides @ uazd agluanduvening
i Tidesuansnuiilusussenenoduni
sftanuuensuudlusUfiRreduam
uihavens i lusinwiueniaiseduaim
3.1.3.3 51821
NANGASUUY 1.1 INNUMheinTIunaeavangns 48 ihefn
Fudunuwn (aitduniaeiia) 91uau 4 wiaeina

513 801 dunundgmsuinAnwuTveyqu)Uudia 1 1%(0-2-1)
(Seminar for Ph.D. Students 1)

513 802 dunundgmsuinAnuUive e dadin 2 1%(0-2-1)
(Seminar for Ph.D. Students 1)

513 803 dunundmsuin@nuUiug e doudin 3 1%(0-2-1)
(Seminar for Ph.D. Students IIl)

513 804 dunudgmsuinAnuuivenedada 4 1%(0-2-1)

(Seminar for Ph.D. Students V)
Adsau (ldduntaein) 31uau 4 widaein
513 807 WPILTRAEIMINT Y 2%(2-0-4)
(Industrial Chemistry)
513 808 WinnIILALl 2%(2-0-4)
(Chemistry Innovations)
Inednus
513 891 NeINuS fAiguyin 48 nuaeAn
(Thesis)
yaneivn * vineds IniiFeulaglddumiein



513 801

513 803

513 804

513 805

513 807

513 808

MANGASLUY 2.1 I1nunidieinsiunaeavangnshitesnin 48 mefin

Andunun (lddunineia) 91u9u 3 wuenn
dunudgmsuinAnwiuTyeyqu)dudia 1
(Seminar for Ph.D. Students 1)
dunundmiuinfnuuivgnuiUudia 3
(Seminar for Ph.D. Students III)
dunudgmsuinAnwuTyeygu)dudia 4
(Seminar for Ph.D. Students IV)

F¥1U9AU 91U 2 wilenn
seidyUIiTenaLAdl
(Research Methodology in Chemistry)

Avdsau (ldduntaein) 31uau 4 widaein
WPHLEAAMNTTY
(Industrial Chemistry)
uInAITULAL

(Chemistry Innovations)

Aynden 3ululidesndn 10 wiaena legldsnannivnelul

1%(0-2-1)

1*(0-2-1)

1*%(0-2-1)

2(2-0-4)

2%(2-0-4)

2%(2-0-4)

o =2

14

PIUTNANEIAD

Woniewimainnguivman 1 nqu lidesndn 6 wihefn (ngudvwaniidnuiu 5 nguiy laun

(1) wdlatunsd (2) wiAdda (3) wiAAszyt (4) Fuadl waz (5) IBUNIE)

f.
513713

513 714

513715

513716

513 717

513718

513 811

513 812

513 813

nauIrAeTuN3e (Inorganic Chemistry)

NIATINERUANWAATUTENIURRUNSE
(Characterization of Inorganic Compounds)
N13L39UfATEIISNUS

(Heterogeneous Catalysis)

Fanunluetunie

(Inorganic Nanomaterials)

inilpasunluviadn

(Organometallic Chemistry)
Jaumansiaznalnnisiinuisenluaiiedunie
(Kinetics and Mechanism in Inorganic Chemistry)
TannauTIeiun3e

(Bioinorganic Hybrid Materials)
Sosdmanzmaaiiotunds 1

(Selected Topics in Inorganic Chemistry 1)
Fosdmamemaaiiodunss 2

(Selected Topics in Inorganic Chemistry II)

LﬂﬂﬁﬂsﬁuqqmﬂLLaa%uImmauﬁ’m%’umimwaaué’ﬂww

(Advanced Synchrotron Radiation Techniques for Characterization)

nee * vaneds Inseulaelaidunilsin

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)



9.
513725

513726

513 727

513 821

513 822

513 823

513 824

513 825

513 826

513 827

A.
513 737

513 738

513 739

513 831

513 832

513 833

513 834

J.
513 744

513 745

nauIywALTERa (Physical Chemistry)

wniliEfavesasluanalygugs

(Advanced Physical Chemistry of Macromolecules)
wlulnlndng

(Nanophotonics)

LASAIUIE

(Computational Chemistry)
Sowmanzmandiada 1

(Selected Topics in Physical Chemistry 1)
Sosdmanzmaaiiiada 2

(Selected Topics in Physical Chemistry i)
Sosdmanzmaaiifadta 3

(Selected Topics in Physical Chemistry |lI)
NI UAN WY YOINOAILDS

(Polymer Characterization)
willatihdmsueifaiadugs

(Advanced Electrochemistry for Physical Chemistry)
wuudnaedluanag

(Molecular Modeling)

ATBeELaENTUsEYNA

(Color Chemistry and Applications)

nNauIvAIIATIZY (Analytical Chemistry)

nsUseiuaunluaiteen

(Quality Assurance in Analytical Chemistry)
wlualulafdugedmiuiaiinggy
(Advanced Nanotechnology for Analytical Chemistry)
ﬂqiaﬂmﬂﬂmﬁjﬂﬁ@Uﬂ‘MQTWﬁlﬂLLﬁ%ﬂWiU‘i%Lﬁuwa
(Water Quality Monitoring and Assessment)
Sosfnameyaniinge 1

(Selected Topics in Analytical Chemistry I)
L%I@QﬁﬂLQW']BVI'NLﬂﬁeJLﬂ'ﬁW%ﬁ 2

(Selected Topics in Analytical Chemistry II)
L%I@QﬁﬂLQW']BVI'NLﬂﬁeJLﬂ'ﬁW%ﬁ 3

(Selected Topics in Analytical Chemistry IIl)
mﬁ%mmzﬁ%uga@ﬁamw

(Advanced Bioanalytical Chemistry)

nauIvF AL (Biochemistry)

Sl A

(Physical Biochemistry)
waluladfdueaneng
(Recombinant DNA Technology)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(2-3-4)

15



513 746

513 747

513 748

513 749

513 841

513 842

513 843

513 844

513 845

513 846

513 847

513 848

q.
513 752

513 754

513 755

513 756

513 757

513 758

513 851

513 852

PUALVDIUULUTUY

(Membrane Biochemistry)
FUALUDING

(Plant Biochemistry)
FUALVDILATUINT

(Nutritional Biochemistry)
wialuladvesouled

(Enzyme Technology)
Sosaameznnedund 1

(Selected Topics in Biochemistry 1)
Sosfnanznsduad 2

(Selected Topics in Biochemistry )
#TIenseauluena

(Molecular Physiology)
msfeansidadaad

(Biochemical Communication)
FualuardiIngrseaulianavesity
(Plant Biochemistry and Molecular Biology)
anNNIMeTRATvetnruINIsluny e
(Biochemical Principles of Human Nutrition)
Fuativeslusaunazoull

(Protein and Enzyme Biochemistry)
FALlvesEINUgNITY

(Biochemistry of Genetic Materials)

nNauI¥LANBUNTE (Organic Chemistry)

awninsalnddugdlueiiduris

(Advanced Organic Spectroscopy)
msduasgimnaaiduridtugs 2

(Advanced Organic Synthesis II)

wiltawmelslgaan

(Heterocyclic Chemistry)

LANNANAUNTTINYA

(Natural Products Chemistry)
nsUsgnlanensuddulunsdinsginiawaldunse
(Applications of Transition Metals in Organic Synthesis)
NNTRUATIZANINATIDUNTILUUDHULINT

(Asymmetric Organic Synthesis)
Sosrnanznaeidunid 1

(Selected Topics in Organic Chemistry 1)
Sosrnamenanaidunie 2

(Selected Topics in Organic Chemistry i)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)
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513 853

513 854

513 855

513 856

513 857

Q.
513 750

513 806

513 850

513 861

513 862

513 892

513 801

513 802

513 803

513 804

513705

513 805

Sosdmamemaaiidunid 3

(Selected Topics in Organic Chemistry i)
nalnufAseuadidunidaugs

(Advanced Organic Reaction Mechanism)
LATILTINTINNE)

(Medicinal Chemistry)
Ufisemsdansisadelv 1

(Modern Synthetic Reactions )
Ufisemsdanssviadeivg 2

(Modern Synthetic Reactions II)

naxvIEvENYT (Multidisciplinary)

N15IANITANSLANDUATIY

(Hazardous Chemical Management)
NSANYIAUATIAILAULBINIULAL]
(Individual Study in Chemistry)
AT IBUNTY

(Bioorganic Chemistry)

anuuduszneunsiuimdauanuinnssuniaadl

(Entrepreneurship Driven by Innovation in Chemistry)

\AllATEIE019T UG

(Advanced Cosmetic Chemistry)

Anendnus
AINYIANUS
(Thesis)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(0-2-4)

2(2-0-4)

3(3-0-6)

3(2-2-5)

TAWABUMN 36 UUIENR

MANGATWUY 2.2 F1nunileinsiunaeavangnshitdesnin 72 mihwein

Fuduyun (lddundaeia) 971U 4 wiaeia

dunundmsutnAnuiuivenul Uudin 1
(Seminar for Ph.D. Students )
dunndmiuind@nuUive e doudin 2
(Seminar for Ph.D. Students II)
dunundmiuinfnuusygnuiUudia 3
(Seminar for Ph.D. Students III)
dunundmsutnAnuiuivenul Uudin 4
(Seminar for Ph.D. Students V)
F¥1U9AU 91U 3 KUNA
ANUUADANYLAZATIIUTTUAMTUNUIY
(Safety and Ethics for Research)
seidyUIITenNaLAdl
(Research Methodology in Chemistry)

1*(0-2-1)

1*(0-2-1)

1%(0-2-1)

1%(0-2-1)

1(1-0-2)

2(2-0-4)

17
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Fu1Ueau (ladunuleia) 37u9U 4 wileAn

513 807 WHLFRAEINT Y 2%(2-0-4)
(Industrial Chemistry)
513 808 wauIRNIIN 2%(2-0-4)

(Chemistry Innovation)
Serdeduidon sruaulitiesnin 9 wiaein Tnaidonaindvaeludl stetidndne
AodiaNsEUIYINNGUIB AN 1 nqu Wideend 6 mihefin (Nguivmandidiuiu 5 ngudvn taun
(1) wilelunid (2) wiAdNa (3) WwiiAs1et (@) Fuadl wag (5) LANBUN3Y)

. naxivAetiuvsd (inorganic Chemistry)

513 706 awnlnsalnddugs 3(3-0-6)
(Advanced Spectroscopy)

513 711 \nilafunid 1 3(3-0-6)
(Inorganic Chemistry 1)

513 712 \pilafun3d 2 3(3-0-6)

(Inorganic Chemistry )
U NI LedEna (Physical Chemistry)

513 706 awninsalnddugs 3(3-0-6)
(Advanced Spectroscopy)

513 721 QauVNaAIARSLAL 2(2-0-4)
(Chemical Thermodynamics)

513 722 aurEnsIAd 2(2-0-4)
(Chemical Kinetics)

513 723 LA 2(2-0-4)
(Quantum Chemistry)

513 724 wilnidmsundiNana 2(2-0-4)

(Electrochemistry for Physical Chemistry)
A NENIYATAAIIEI (Analytical Chemistry)

513 731 MiAszAlaelsaUninsiung 1 2(2-0-4)
(Analytical Spectrometry )

513 732 MTAATERlAeIsaUNNIWAS 2 2(2-0-4)
(Analytical Spectrometry II)

513 733 nMsaATeilagiswad L 2(2-0-4)
(Electrochemical Analysis)

513 734 MIUATIEALALIBLATULINAS N 2(2-0-4)
(Chromatographic Methods for Analysis)

513 735 UtRnsinseilagldiedesde 1 1(0-3-0)
(Instrumental Analysis Laboratory 1)

513 736 UtRnslnseilagltiadesdle 2 1(0-3-0)

(Instrumental Analysis Laboratory i)

newme * nanefs Junseulaglituniiein



J.
513 706

513 741

513 742

513743

q.
513 706

513 751

513 753

f.
513713

513 714

513715

513716

513 717

513718

513 811

513 812

513 813

9.
513725

neuIv Tl (Biochemistry)

awnlnsalnddugs
(Advanced Spectroscopy)
Tupdl 1

(Biochemistry 1)

Fuadl 2

(Biochemistry II)
wiatalun1$I3eM1sT Al

(Techniques in Biochemical Research)

nNauI¥ANBUNIE (Organic Chemistry)

aLUﬂImaIﬂ?Jﬁﬁguga

(Advanced Spectroscopy)
ATTBUVIETATadug

(Advanced Physical Organic Chemistry)
msduazimnaaidunidtugs 1
(Advanced Organic Synthesis )

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

19

a =l o (R4 1 1 a S I a U (7 1 ] a
Aden Iuaulidesndt 12 wiaein (Fenlunquivimanlivesndi 9 wihefn) lag
Taenanivselddl

nauIgALetun3e (Inorganic Chemistry)

NIATINERUANWAATUTENIURRUNSE
(Characterization of Inorganic Compounds)
N13L39UfATEIISNUS

(Heterogeneous Catalysis)

Tanunluetiunie

(Inorganic Nanomaterials)

inilpasunluviadn

(Organometallic Chemistry)
Jaumansiaznalnnsiinuisenluaiiodunie
(Kinetics and Mechanism in Inorganic Chemistry)
TannauTIeiun3e

(Bioinorganic Hybrid Materials)
Sosdmanzmaaiiotunds 1

(Selected Topics in Inorganic Chemistry 1)
Fosdmamemaaiiodunss 2

(Selected Topics in Inorganic Chemistry II)

watladugannuasdulasnseudmiunmsnvdeuinyuy
(Advanced Synchrotron Radiation Techniques for Characterization)
nauIywALTERa (Physical Chemistry)

willdRavesansluanalgtugs

(Advanced Physical Chemistry of Macromolecules)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)



513726

513 727

513 821

513 822

513 823

513 824

513 825

513 826

513 827

A.
513 737

513 738

513739

513 831

513 832

513 833

513 834

J.
513 744

513 745

513 746

wlulnlndng

(Nanophotonics)

LASAIUIE

(Computational Chemistry)
Sesdmarngmaniiiiata 1

(Selected Topics in Physical Chemistry 1)
Fowdmamemaniiadia 2

(Selected Topics in Physical Chemistry i)
Sosdmanzmaaiifadta 3

(Selected Topics in Physical Chemistry |lI)
NNSATIVABUANYUTVDINDALUDS

(Polymer Characterization)
willsihdmsueifaiadugs

(Advanced Electrochemistry for Physical Chemistry)
Luudnaedluang

(Molecular Modeling)

ATBeELaEN TSN

(Color Chemistry and Applications)

NauIBALIATIZY (Analytical Chemistry)

nsUseiuaunluaiteTen

(Quality Assurance in Analytical Chemistry)
ulumalulafdugedmiuiaiinggy
(Advanced Nanotechnology for Analytical Chemistry)
ﬂ'ﬁaﬂ@l']u@ﬁ’)fﬂﬁ@UQMQ']Wﬁ"]LLﬁ%ﬂ?iU‘i%LﬁuNa
(Water Quality Monitoring and Assessment)
Sosfnamzynaniiingg 1

(Selected Topics in Analytical Chemistry 1)
L%@ﬂﬁﬂLﬂW']%Vﬁ\?Lﬂﬁ%Lﬂi']%ﬁ 2

(Selected Topics in Analytical Chemistry II)
L%@ﬂﬁﬂLﬂW']%Vﬁ\?Lﬂﬁ%Lﬂi']%ﬁ 3

(Selected Topics in Analytical Chemistry IIl)
mﬁ%mmzﬁ%ugu%ﬁamw

(Advanced Bioanalytical Chemistry)

nax3IyTwALl (Biochemistry)

Sl A

(Physical Biochemistry)
waluladfouoaeNg
(Recombinant DNA Technology)
FUALVDILUNLUTY

(Membrane Biochemistry)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(2-3-4)

2(2-0-4)

20



513 747

513 748

513 749

513 841

513 842

513 843

513 844

513 845

513 846

513 847

513 848

.
513 752

513 754

513 755

513 756

513 757

513 758

513 851

513 852

513 853

FUALUDING

(Plant Biochemistry)
FuALveIlAIUINT

(Nutritional Biochemistry)
wialulagvesoula

(Enzyme Technology)
Sosamznnedund 1

(Selected Topics in Biochemistry 1)
Sosfanmznnedund 2

(Selected Topics in Biochemistry )
d3Tinenszauliana

(Molecular Physiology)
mMsfeansdadaad

(Biochemical Communication)
FALLazTVINeITEAULLENAVDINY
(Plant Biochemistry and Molecular Biology)
wannsnedaiivedtnvuinislunyed
(Biochemical Principles of Human Nutrition)
Fuafivoslushiulazioulsd

(Protein and Enzyme Biochemistry)
Ao THUGNTTY

(Biochemistry of Genetic Materials)

nquIvLATBuN3E (Organic Chemistry)

awninsalnddugduedidurss
(Advanced Organic Spectroscopy)
maé’qmeﬁwmﬂﬁ%um‘%é%qa 2
(Advanced Organic Synthesis II)
wniltgLnelslonan

(Heterocyclic Chemistry)
LASNAR A UTIETTUYA

(Natural Products Chemistry)

nsUszgndlaensudtulunmsdunsgimaniidunsd
(Applications of Transition Metals in Organic Synthesis)

AIHUATILRNIUALDUNT T UUUDENUINT
(Asymmetric Organic Synthesis)
Fosfmanzmanisunie 1

(Selected Topics in Organic Chemistry )
Fosfnamznaaisunie 2

(Selected Topics in Organic Chemistry )
Sosfnamzmanisunie 3

(Selected Topics in Organic Chemistry III)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

2(2-0-4)

21



513 854

513 855

513 856

513 857

Q.
513 707

513 750

513 806

513 850

513 861

513 862

513 893

nalnufAseAiidunIdTugs

(Advanced Organic Reaction Mechanism)

LATLTINTITUNNE

(Medicinal Chemistry)
Uffsensduasizsiadelnl 1
(Modern Synthetic Reactions I)
Ufisemsdanssviadeivg 2
(Modern Synthetic Reactions II)

naxdvEnan (Multidisciplinary)

wialulagaisaumeluadl

(Information Technology in Chemistry)
N159ANITANSLALISUATIE

(Hazardous Chemical Management)
NNSANEIAUAIIAILAULDINILAL]
(Individual Study in Chemistry)
LARTIBUNTY

(Bioorganic Chemistry)

anuuduszneunsiuimdauanuinnssuniaadl

(Entrepreneurship Driven by Innovation in Chemistry)

\AllATEIE019T UG

(Advanced Cosmetic Chemistry)

Anendnus
AINYIANUS
(Thesis)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(2-2-5)

2(2-0-4)

2(0-2-4)

2(2-0-4)

3(3-0-6)

3(2-2-5)

TAWIBUMN 48 U8R

22



3.1.4 UAASLANUNITANYD
NANGATUUY 1.1
Ui 1 mennsinedl 1
eIV Fodwn uunenn (U-U-u)
513 801 | dunundmsutindnuiuSvanuldadia 1 1%(0-2-1)
32UUIU -
U7 1 mensined 2
IWEIVN Fodwn uunein (U-U-u)
513 802 | duuwndwsutinfnuusuanuiagn 2 1%(0-2-1)
3 -
U7 2 mensinedl 1
WAV Fodwn uunenn (U-U-u)
513803 | dunuwndwmiuinAnwuSvannu)ndin 3 1%(0-2-1)
513 808 | winnssuLAdl 2%(2-0-4)
513891 | Inendinus @Aeuwin) 12
FAUIIUIU 12
U7 2 mennsinuad 2
eIV Fodun uURUEAN (U-U-u)
513 804 | dunwdwmsutindnsusuanudade 4 1%(0-2-1)
513 807 | \AilAe@naIving sy 2%(2-0-4)
513891 | Anenfinus @anguwin) 12
FAUTIUIU 12
U 3 aensAned 1
WAV Fodwn uunein (U-U-u)
513 891 | Anenfinus @Aiguii) 12
AU 12
U 3 aransAnend 2
IWEIVN Fodwn uunein (U-U-u)
513 891 | Anenfinus @Aiguii) 12
FAUIIUIU 12

wnewe * e Anseulaeldduniiein




nangaswuy 2.1

N 1 AAnseAneN 1

eIV 9391 uunenn (U-U-u)
513801 | dunundmsutinfnwusuanultadia 1 1%(0-2-1)
513 805 | sxtU8UI0398919LALl 2(2-0-4)
Juden 4
FUIUIU 6
U7 1 mensined 2
eIV Fodwn uunenn (U-U-u)
513 803 | dunundwsuinAnwuivaynuidade 3 1%(0-2-1)
¥ den 6
3UUI 6
U7 2 mensinedl 1
eIV Fodun uUnULAN (U-U-u)
513804 | dunundmiuinAnwiuSvanududin 4 1%(0-2-1)
513 808 | winnssuLAdl 2%(2-0-4)
FAUIUIU -
U7 2 mennsinund 2
eIV Fodun uURUEAN (U-U-u)
513 807 | \nilAegnavingsy 2%(2-0-4)
513892 | Ineniinus (HAnieuin) 12
FAUTIUIU 12
U7 3 mensinedl 1
eIV Fodun uURUEAN (U-U-u)
513892 | Anenfinus @Aiguii) 12
FAUIUIU 12
U7 3 enisinwad 2
SHEIY Fodun uIURUEAN (U-U-u)
513892 | Anenfinus @Eanfguwin) 12
FAUIIUIU 12

wnewms * vaneta Anfiseulagliduniiein




nangasuuy 2.2

A = =
N1 A1ANSANYIN 1
= |

eIV Fodw UK (U-U-1)
513 705 | AuUaandulazasTenuIsd 1T uIuINe 1(1-0-2)
513 805 | sxtU8UI0398919LALl 2(2-0-4)
AUsAuLden 6
32UAUIU 9
U7 1 mensined 2
eIV Fodun uUNULAN (U-U-u)
AUsAuLden 3
Auden 6
FAUTIUIU 9
U7 2 mensinudl 1
eIV Fodun uUNRULAN (U-U-u)
513801 | duwnwdmiutindnsusvaneldada 1 1%(0-2-1)
513 808 | winnssuLAdl 2*(2-0-4)
A uden 6
FAUIUIU 6
Ui 2 anensfnend 2
WAV Fodwn uunenn (U-U-u)
513 802 | dunwdmiuind@nuuivenuidadin 2 1%(0-2-1)
513 807 | \nilAegnavingsy 2%(2-0-4)
FAUIUIU -
U 3 aensAned 1
IWEIVN Fodwn uunein (U-U-u)
513 803 | dunwdmiuindnwiuiveneddadin 3 1%(0-2-1)

SAUIUIU

wnewme ¥ vaneti Anniseulagliduniiein




UN 3 AAMsAnE 2

D.

eIV Fodun uunein (U-U-u)
513 804 | dunwdmsutindnwusyanudade 4 1%(0-2-1)
513893 | Inendinus @Aguin) 10
FAUIUIU 10
U ¢ aansdnend 1
IWEIVN Fodwn uunein (U-U-u)
513893 | Inendinus @Aguin) 10
FUUIU 10
U7 4 ennsinud 2
eIV Fodun uURUEAN (U-U-u)
513893 | Anenfinus @aniguin) 10
FUUIU 10
U7 5 mensinedl 1
SHEIY Fodwn uunenn (U-U-u)
513893 | Anenfinus @Eanfsuwin) 10
FAUIUIU 10
U7 5 mensinwad 2
eIV Fodun uURUAN (U-U-u)
513893 | anendinus (HAneuin) 8
FUUIU 8

wnewms % vt Infiseulagliduniiein
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513 705

513 706

513 707

513 711

513 712

27

3.1.5 AN95UYIIEIVN

AMNUADANYLAZATIYIUITUAINTUIIUIY 1(1-0-2)
(Safety and Ethics for Research)

mneuAn el eulaeniouazasseussaiistestunuluies fidns
L3l

Concepts, techniques, safety, and ethics involved in chemistry laboratory

work.

awnTnsalnTvugs 3(3-0-6)
(Advanced Spectroscopy)

AanuInilundnniskasnguluainingalnl  AnuiIvtmsdunssalag
Tundesuunudaslaiuudadninsalnl  wasuuaaUninsiueslunsiigadlasasi
N9LALl

Advances in principles and theory in spectroscopy. Current advances in
infrared and nuclear magnetic resonance spectroscopies and mass spectrometry

for the elucidation of the chemical structures.

wialulagasaunaluadl 3(2-2-5)
(Information Technology in Chemistry)

msldlusunsudnsaguuargiudeyamaniiluniswseusuatuunany waznisi
auedeya  NsTnABdULMAasMTATslasaidluang  INsdeiaavegieing
dwiulammand M3deseianueaandou uayIsnsneaan vinvosdadfun
mandl msduAuLazmslfnvestoyauazdsinuiniaad lueSetnoufiunesuas
Futoya

Applications of program packages and chemical databases in manuscript
preparation and data presentation. Molecular modeling and structure analysis.
Simple numerical methods for problems in chemistry. Analysis of errors and
statistical procedures. Types of chemical publications. Searches and retrieval of

chemical information and publications in computer networks and databases.

wilatiunsd 1 3(3-0-6)
(Inorganic Chemistry 1)

\AlveIsIgvaanuazlanenIIuETL auNInsuaEgunay

Chemistry of the main group and transition metal elements. Symmetry and

group theory.

\Allatiun3d 2 3(3-0-6)
(Inorganic Chemistry II)
inlvasansUseneulaeasaluty saummansuaznalnnsiAnuise

Chemistry of coordination compounds. Kinetics and reaction mechanism.



513 713

513 714

513 715

513 716

28

n1snsIvdaUAnEuasUSENOURRUNSE 3(3-0-6)
(Characterization of Inorganic Compounds)
NANNIINTIVADUANWAEE1TUTENaUBRUNTY wallansauninsalnl nadla
Fiaseilaseadiaseiudundsny msiesisRiuiouaresduseneuve ol
aflunsg
Principles of characterization of inorganic compounds.  Spectroscopic
techniques. Techniques for analysis of energy level structure. Surface and

composition analyses of inorganic solids.

nsL3aU A1 3eWus 3(3-0-6)
(Heterogeneous Catalysis)

aaa

NANN15UBINI5L39UHATEMUVIISNUS Uszianveadisau)isenuuidswus

N139AduULAIANNURIYRIRNSIUHATET FaumansvaU)isenidniLsauuTisnus

| aaa

N19MTgNAITIUATe wallansnsivaeudnwuzventseuisen nalnns
LﬁamamwLLazmﬁy\ijamwmaaﬁaLi'wﬁﬁ'%m N13UsreNARLIIUATeTIo sl
NUIFYUALRRFIVNTTY WUINNMTHALIAILTIUATe0

Principles of heterogeneous catalysis. Classification of heterogeneous
catalysts. Adsorption and surface chemistry of heterogeneous catalysts. Kinetics
of heterogeneous catalytic reactions. Catalyst preparations. Techniques for
catalyst characterization. Mechanisms of catalyst deactivation and regeneration.
Applications of heterogeneous catalysts in research work and industry.

Development of heterogeneous catalysts.

Jaaurluatiun3d 3(3-0-6)
(Inorganic Nanomaterials)

Arwidsdnmeiuulumelulad Yssanvestanuilu msduasesitanuiludy
g4 N13RTIRAUANYEYaLianuIly MsUszendianuilulunuieuazgnainngsy
wansznuvesanuluseuywilaydsundon

Advanced knowledge of nanotechnology. Classification of nanomaterials.
Advanced syntheses of nanomaterials. Characterizations of nanomaterials.
Applications of nanomaterials in research and industries. The impacts of

nanomaterials on humans and environment.

ndlpasunlutuiiadn 2(2-0-4)
(Organometallic Chemistry)

asUsznavsesunluwadn silavedunus nsiSenie Wuss mnuduiussewing
lassadiuasainuiodhineaufjisen n1snsrvaeudnyue Ufnseuaznalnufiise)
n1suseend

Organometallic complexes.  Types of ligands. Nomenclature. Bonding.
Structure-reactivity relationship. Characterization. Reactions and reaction

mechanisms. Applications.



513 717

513 718

513 721

513 722

29

auaansuaznalnnsinaufisenluaiioiunsd 3(3-0-6)
(Kinetics and Mechanism in Inorganic Chemistry)

gnsIMainUfAsenall NYdns1 TN1TMARLEENITIATIENUBYANIRINUIAULAL]
UfAseMiAnTInga wamaﬂqmwgﬁﬁﬁﬁiaé’mmﬁﬁ%m Unsenluaisagane n1sise
Ufnse1 Msiawdusslnisendmivanaunssu

Rate of chemical reactions. Rate law. Experimental methods and analyses of
kinetic data. Fast reactions. Effect of temperature on reaction rates. Reactions in

solutions. Catalysis. Development of catalysts for industrial applications.

eANANTIDUUNTE 2(2-0-4)
(Bioinorganic Hybrid Materials)

anufidesiuiieafutaguaudaetundd msduunuazisnisduaseifanuay
nsnsavdeudnuaisdaunlnsalnd melaseiiuRe autRdnanarvaudiids
Wlanddu q vestan nsUszynanTnisnisaiianszgaiiion nsvudan lwulves
nsgadukaziuvienan

Introduction to bioinorganic hybrid materials. Classification and synthetic
methods of hybrid materials. Spectroscopic characterizations. Surface analyses.
Mechanical and other physical properties of the materials. Applications including
artificial bone regeneration, drug delivery, sensor, adsorption, and smart

packaging.

QauUNaAEA3IAL 2(2-0-4)
(Chemical Thermodynamics)

audPvesufa ngdeiivilsvesguuwamand 11uuazaiiuiou ndsuniely
nsasuuUasewniall aAnuganufou ngdefiaesesgummamans teulnsluas
MaUasuulas dndindl ndsnuesduleariauazivd MaUasuulamianiennues
asUTavsuarasray Uhinamfdualuand wnuniwla aunaula noia

Properties of gases. The first law of thermodynamics. Work and heat. Internal
energy. Enthalpy changes. Heat capacity. The second law of thermodynamics.
Entropy and entropy changes. Chemical potential. Helmholtz and Gibbs
energies. Physical transformation of pure substances and mixtures. Partial molar

quantities. Phase diagram. Phase equilibrium. Phase rule.

FauAIEnILAl 2(2-0-4)
(Chemical Kinetics)

'
aa

gns1NSNAURIS AN ASIATIN N1SUINYINTT HaveIUN NI
na

1Y

2RV N8
a aaa a a aaa Aa gj L aaa 1
nalnn1siinuisen nqunisiinufiseidaisaeiuasluiana Ujisengnly
ALseUfnsen
Rates of chemical reactions. Half-life. Determination of the rate law.
Temperature dependence of reaction rate. Reaction mechanism. Theories of

bimolecular reactions. Chain reactions. Catalysts.



513 723

513 724

513 725

513 726
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\ANAIBUAY 2(2-0-4)
(Quantum Chemistry)

nguimeouiu synalundes msdunuusuedn Tumududay flaiduaduves
lelasauazaon 5e108U3TNITUUIAT NOB815VS-NONA NOUHNITTUNIY MBI
Handumnunuwiy

Quantum theory. Particle in a box. Harmonic oscillation. Angular momentum.
Wave function of hydrogen atom. Variational principle. Hartree-Fock theory.

Perturbation theory. Density functional theory.

wlllWidmsuialingna 2(2-0-4)
(Electrochemistry for Physical Chemistry)

WONAIG mam%uﬁmmlaaaulumsasmEJ msﬁﬂ%lﬁwaalaaaulumiazma
Bianlnsn aunauazUfiseuuiaddnivee wadlwiued UfAselwinedlunisuén
nasa edllviihlunssuiunisanaivngsy

Activity. lon transport in solution. lonic conductivity in solution. Electrodes.
Equilibrium and reaction on the electrode surface. Electrochemical cells.

Electrochemical energy conversion. Industrial electrochemical processes.

wniiafavasansTuanalvnjdugs 2(2-0-4)
(Advanced Physical Chemistry of Macromolecules)

autRidenenmuasidinavemedesiduiusiulasiaawazdiuysenauves
ansluanabng wedansyiueaudfigadmnssuiazidanieninvesansiuanalvg
nlassadluana audinugrunaaiiBdidndfiiofostunisussunedues
nszvuMsHUssUvesansiuanaluylugnaivnssy nsuszand

Physical and mechanical properties of polymers as related to structure and
composition of macromolecules. Techniques for predicting the engineering and
physical properties of polymers from their molecular structures. Basic physico-

chemical properties related to polymer processings. Applications.

ululnlnding 2(2-0-4)
(Nanophotonics)

oynauluveslansiinszga aunisuundia wosiwanataueuislouuud nsiiiy
vosawuulimaniniindesanwesinanarauouslouwuud waraveulnadnounay
nsderiundany ululiladndluanlasaln? nsusuudaniaduudmdnldi
Usingnisadllamees

Noble metal nanoparticles. Maxwell’s equation. Surface plasmon resonances.
Electromagnetic field enhancement from surface plasmon resonance. Plasmon
polariton and transportation of energy. Nanophotonics in spectroscopy.

Wavefront manipulation. Photothermal effect.



513 727

513 731

513 732

513 733

513 734
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ARAIUIN 2(2-0-4)
(Computational Chemistry)

NANNITUALNBALALAIDUAL MaNN15V0I5uaUBNTe WwilleuNsnakazeuN3na
yquieudiisiunn weensUssgndmandium

Principle and theory of quantum chemistry. Principle of ab initio, semi-
empirical and empirical methods. Density functional theory and applications in

computational chemistry.

n5AsIeilaedsaUnnsung 1 2(2-0-4)
(Analytical Spectrometry I)
w&NNNT 13esile NszUIUMTIATIEE WazmsUszgnditermoufinanlnsiun’
Principles, instrumentation, methodology, and applications of atomic

spectrometric methods.

nsataszilaeBaUn NSNS 2 2(2-0-4)
(Analytical Spectrometry II)

wanNs 1A3edle NTzUIUMTIATIEY LasmsUseyndissanshilelanuazizida
BuNTNIA 10U dedesunniuinslouuLd uag uwaaunlnsmns

Principles, instrumentation, methodology and applications of ultraviolet and

visible, infrared, Raman, nuclear magnetic resonance and mass spectrometries.

A5 AAT1ZAlReASIA LWAN 2(2-0-4)
(Electrochemical Analysis)
flugrugnmnamaniuazaaumanivesujisonadini dalwihuazdidnnslas
wadamalnudlowns Taunuuns uaglasluwns wulwesidaadllni
Fundamentals of thermodynamics and kinetics of electrochemical reactions.
Electrodes and electrolytes. Potentiometric, voltammetric, and chronometric

techniques. Electrochemical sensors.

A153ATIZAABAS AU NN 2(2-0-4)
(Chromatographic Methods for Analysis)
anNNI5Ua9ATUINATIH whalAsUNNS I ardataunnns I fkaznsiuiunata

'
a

au yesmsiidangdalasuinns il wasuafian3Bantnslnsda
Principles of chromatography. Gas chromatography, liquid chromatography,
and hyphenated techniques. Supercritical fluid chromatography and capillary

electrophoresis.



513 735

513 736

513 737

513 738

513 739

32

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

nsneaesfidenadesiuiionly 513 731 mslaszilagdtaninsiund 1 was
513 733 nM9iAszilaeasai i

Experiments related to the contents in 513 731 Analytical Spectrometry | and
513 733 Electrochemical Analysis.

Ujtiamsinneilagliinsasile 2 1(0-3-0)
(Instrumental Analysis Laboratory II)

nsnnassiidenndasiuiienly 513 732 Msaseilagisadnlnsuns 2 uas
513 734 M5ATIERAIs AT NN

Experiments related to the contents in 513 732 Analytical Spectrometry Il and
513 734 Chromatographic Methods for Analysis.

nsuseiuaunnluaiiliasze 3(3-0-6)
(Quality Assurance in Analytical Chemistry)
anflaziAluunIngd1nsuniiasizi n1eenLuunITaasslidusE@nsaw
N155U599383LAT1ENLAEAIINAINITAVBINITIATIER N15UsEAUAMAINY DY
o URNITIATIEN
Statistics and chemometrics for analytical chemistry. Designing effective
experiments. Validation of analytical methods and analytical performances.

Quality assurance of analytical laboratories.

uﬂumﬂu‘laﬁ%’uqaﬁm%’uLﬂﬁ%tﬂsqzﬁ 3(3-0-6)
(Advanced Nanotechnology for Analytical Chemistry)

Yan iedosilouazarmdasnisdmivulumalulad msdaasesi midauUasuay
N13nIvdeUANETYaLianuIly n1sUszenddanuilukazunlumalulagdmiund
AAszviduge

Materials, equipments and safety for nanotechnology. Synthesis, modification
and characterization of nanomaterials. Application of nanomaterials and

nanotechnology for advanced analytical chemistry.

msaﬂmmmnaauqmmwﬁﬁLLa::m'a'iJ'i::LﬁuNa 3(3-0-6)
(Water Quality Monitoring and Assessment)
Fhaeiisdaunmimisnisn wedl wardan nisliiadosdio tugedmi
M153LA3 9N miﬂimﬁuﬂmmwﬁﬂ mﬁﬂm'ﬁﬂmmwﬁ’lLLazmiﬂ’mﬂmmﬁwm’1\‘113’1
Suarvenhdouazassunidluinge wealulatuaznszuiumsdnnsinde
Analytical methods for the physical, chemical and biological indicators of
water quality. Advanced instrumental methods for water analysis. Water quality
assessment. Water quality management and water pollution control. Wastewater
characteristics and organic matters in wastewater. Wastewater processing and

technology.



513 741

513 742

513 743

513 744
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YAl 1 3(3-0-6)
(Biochemistry 1)

Tasead1swazntifivesssdusznevdfyvevaad 5WLLaz%uiuLaqa%ﬁmﬁiwq ‘
Dovuwaduaznisuuds 1assains saumand nalnnsiiaiunaznisaiununig
uneluwadveseuley

The structures and functions of the major classes of cellular constituents:
water and the various biomolecules. Biological membranes and transport.

Structure, kinetics, mechanism and cellular regulation of enzymes.

Al 2 3(3-0-6)
(Biochemistry 1)

Fandsnumaniuazgavnamand Itwunuedfundnludslidin nsaiuauuas
N15USLANUINUSINAUVDIIDLULNUDATY Iﬂﬁﬂﬁ%’]\‘i ‘1/1‘13’1‘17{ LAZLULNUBATUYDINTA
Theade waluladfidueaonay

Bioenergetics and thermodynamics. The central metabolic pathways.
Regulation and integration of metabolic pathways. Structure, function, and

metabolism of nucleic acid. Recombinant DNA technology.

wialalun13398N193LAl 3(2-3-4)
(Techniques in Biochemical Research)
wdnnswarsufTAaAefussifeuituazindesdalunis@nuinas 3ensdad
Bnsuaziadesflovuaieildlunsinszilasiaii audd wazwihfivestluana
AR 9
Principles and practices related to methods and instrumentation used in the
studies and researches in biochemistry. Modern methods and instrumentation

for analyzing structures, properties, and functions of biomolecules.

YAUNEN 3(3-0-6)
(Physical Biochemistry)

wdnnsnaaiidsiandiaruaulassaiuagninfivesdaluiana 18nnslunis
MIIVABUANYERATNITUENTILULENE mqwﬁuazmiﬂszqﬂﬁﬁumLﬂéaﬂﬁal,l,azmﬂﬁﬂ
Mg ualuaznandludagdu

Physico-chemical principles governing structures and functions of
biomolecules. Methods for characterization and separation of biomolecules.
Theory and applications of current biochemical and biophysical instrumentation

and techniques.



513 745

513 746

513 747

513 748

34

waluladfdutoananay 3(2-3-4)
(Recombinant DNA Technology)
wdnnsuazmaiaiiisatestumaluladfduleaionay Wugimnssy nsuen
Mo mevunuizanindy nslaauwardndendu nsuwantoanvedy wadidnlns
1W3%a UfATengnlswedwelsa madiuluavesiidule uazvadafiiieades
Principles and techniques of recombinant DNA. Genetic engineering. DNA
extraction. Restriction enzyme mapping. Gene cloning and selection. Gene
expression. Gel electrophoresis. Polymerase chain reaction. DNA sequencing and

related techniques.

YAAUVDILUNUTY 2(2-0-4)
(Membrane Biochemistry)

Fupfiuardriidndvetlassadrauasuthivenuuusudinin dauwarlusauiiu
99AUTENDUTBLUNLUTY AIURAINUAIEVOIATA  WuUTIa0wamuiUsy alulaw
Frduaszvivotuliusy leladniany NSYUENEISNIUG9DNLLNLUSY NTNaOM
FIUAUVDIUILUTUY  LAZNITAIFY QMK IULNNLUTY

Biochemical and biophysical aspects of biomembrane structure and function.
Membrane lipids and proteins.  Lipid polymorphism. Model membranes.
Liposomes. Membrane biogenesis. Cytoskeleton. Membrane trafficking.

Membrane fusion and signal transduction across membranes.

FAUVDINY 2(2-0-4)
(Plant Biochemistry)

1A59@519UaL09AUTENBUNNILARTRUYAaNY NTUTRaNY N1THIUATIZNUES
LUUNUDATUNANUAYTBIVDINY 805 lUULATNARAUINETININRVBINY FIINY15EAU
luanaluiiy

Structures and chemical compositions of plant cells. Plant cell wall.
Photosynthesis. Primary and secondary metabolisms in plant. Plant hormones

and natural products. Plant molecular biology.

Faadivaslnsuinis 2(2-0-4)
(Nutritional Biochemistry)

Invuimsveaysdaaumdnnisnsduad a1sermsuazaudednis wiiuaz
WUWNUDATUVDIEITONIT  BUINNNITUTLNALAZRAINDINIT ﬂfgwﬂﬂsummiﬁgﬂu
sEAuYIRuazIZaUlan

Human nutrition based on biochemical principles. Nutrients and nutrient
requirements. Function and metabolism of the nutrients. Dietary guidelines and

food labeling. National and global problems of nutrition.



513 749

513 750

513 751

513 752

513 753
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wialulagvaoulaal 2(2-0-4)
(Enzyme Technology)

Tassaisuazutiivesoulss] aumanfuaznalnnisisesufisenvesoulesd
nsuentouleailiuiand msnfaeulsl nsldvssloviveseuludlugnamnssy
NITUINE UAZAIINLAT

Structures and functions of enzymes. Enzyme kinetics and reaction
mechanisms. Purification of enzymes. Immobilization of enzymes. Applications

of enzymes in industry, medicine and agriculture.

N133ANTTENSIATIIURIIY 2(2-0-4)
(Hazardous Chemical Management)

nsdanisarsiailegnslaonds n1siiu nsld n1svuds nasidinauun gl
n5t1n wagn1sidnedeiusyansain nsudniaddaeiannsnensiihnduunld
TniilalagldnssuAsiiuszansam msldinihazats Touduaziisalfzeidu
fnseiedauindey UiiseBunsdaiiidusihazans

Chemical safety management: storage, utilization, transportation, recycling,
efficient treatments and disposals. Production of chemicals from renewable
resources by efficient methods. The use of environmentally benign solvents,
reagents and catalysts. Organic reactions in aqueous media.
\nTBuv3RARAdugs 3(3-0-6)
(Advanced Physical Organic Chemistry)

nsUsEgndguumaransiazaaumaniliiednvinalnuesufAsenaidunid
ANLAUTUSIENINLATIEIarAINTesIveIUfAze

Application of thermodynamics and kinetics in the study of organic reaction

mechanisms. Structure-reactivity relationships.

awnTnsalnBdugslunfidunid 3(3-0-6)
(Advanced Organic Spectroscopy)

ANUNITENBUNT LI Damdesuunudnislawuudauninsalnl wasuuaailn-
Tnsesildlunsigailasainsvosansdunsd

Current advances in infrared, nuclear magnetic resonance spectroscopies and

mass spectrometry for the elucidation of organic structures.

msé’amsﬁzﬁmqmﬁ%um’%&?{?uqq 1 3(3-0-6)
(Advanced Organic Synthesis 1)

gnsaanslunmsdaaseiluanadmungdia 4 8nshansuunty n1sdunsien
ffnnudimnzuaznsldfiouisnglunsdaesgimaeiidunid

Strategies in organic synthesis leading to various target molecules. The
disconnection approach. Selectivity in organic synthesis and the use of specific

reagents.
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513 755

513 756

513 757
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nsduaszimaaiisunidtug 2 2(2-0-4)
(Advanced Organic Synthesis Il)
aufnmiluiinsdansisansuseneudunssussianane q furaulalaewi
nauansATinmddmaTam
Current advances in synthetic approaches for selected classes of organic

compounds with emphasis on compounds of biological importance.

wilgnnalsleagn 2(2-0-4)
(Heterocyclic Chemistry)
n1sduAsziuasyiisenvesarsusznoutemnalslaadnlaeiiuaislussuuy
iovielsolsiin syiusuesansUsznauieninelslendniiindasznouseoznen
fusaufainezaen asuszneuienmelsleadnuisUssianiifienivelsesnou
wnnTdeteYRey asTiindsEneuseyneRuAinezneurEeInN T
Synthesis and reactions of heterocyclic compounds with special emphasis on
heteroaromatic systems. Three to six-membered heterocyclic derivatives. Some
heterocyclic compounds with more than two heteroatoms. Seven-membered

and larger rings.

LAANANAMINSIINYIR 3(3-0-6)
(Natural Products Chemistry)
N139MUNTTALAENTEUIUNTTITUATIBAVIATHANAUNTITUYIR N3G
TAssaauas M aneiasnansausisssuAntaud @y
Classification and biosynthesis of natural products. Structure elucidation and

synthesis of important natural products.

nsuszgnalavensudtulunisdauaseimanaiidunsd 3(3-0-6)
(Applications of Transition Metals in Organic Synthesis)
nsllavgniudtulunisdunsizviniaaiidunid nlioasunluwsiaan lassasa
nMsAuse wagnalnnsiauiisen msldaunudisinudeshluamsussnoudedou
voslangniudtulunisduasigviniaaidunis
Uses of transition metals in organic synthesis. Organometallic chemistry:
structure, bonding, and reaction mechanisms. Uses of reactive ligands of the

transition metal complexes in organic synthesis.

TR AR D UNSSUUUDENNINS 3(3-0-6)
(Asymmetric Organic Synthesis)
aa al a 2 £y 1 aaa % 1 L aaa aa a6

P0NTd073  Swewud  wazduseufiseiuulasasuindluuisenaiiduvsduwuy
sauns UfAseuuulnezameslefianiivvasansissunidulasa nsuszendlunis
duaTenansusznoudunsdnilassassdudou

New generation of chiral auxiliary, chiral reagents and chiral catalysts in
asymmetric organic reactions. Diastereoselective reactions of chiral starting

materials. Applications in synthesis of complex organic molecules.
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duaundmiuinAneuivgygufindia 1 1(0-2-1)

(Seminar for Ph.D. Students I)

Houly : Anidlifumheinavay wosTanansdnwniu s wie U
dunfumwdnguluihdemiaulamaadidmiuindnuyfugauidade

Seminar given in English on topics of interest in chemistry for Ph.D. students.

dunundmsuinAnunusvyneltudn 2 1(0-2-1)

(Seminar for Ph.D. Students 1)

Jouly : Fnidlitunheinavay waytananisdnendu s wie U
dmuidunnssnguluideinadanaaiidmivin@nvuivgnuidodn

Seminar given in English on topics of interest in chemistry for Ph.D. students.

duaundmiuinfnuuTvgyinufludn 3 1(0-2-1)

(Seminar for Ph.D. Students IlI)

Jouly : Fnidlidunheinazay wayaran1sdnundu s wie U
Fumndunmwdainguluideifedestuinednusvesindnwm

Seminar given in English on topics involving with student’s thesis.

dunundmsuinfneuSvynuiudia 4 1(0-2-1)
(Seminar for Ph.D. Students IV)
Foule : Fnillidunheinazay wasawanisinundu s wie U
Fuunndunwnsanguluiidelaseiaidenldleineinusvesindnu
Seminar given in English on topics of research proposal which is not the

student’s thesis.

52 gUInIeNI9AL 2(2-0-4)
(Research Methodology in Chemistry)

szileuidemanil MsiATERUynensivy msmmmsﬁaﬂgja AN UNT
Wy MIuUaNaLazNITINTAINGNITINY N1TUTHULaZNSWELTIBUITY N13dRYi
YOIAUBLATINITINY FTTVIUTTUVDINITVINGNG NMTUNEUBNAIUNITITINTT

Research methodology in chemistry. Problem analysis for research. Data
collection. Research planning. Interpretation and discussion of research results.
Evaluation and research report writing. Development of research proposal.

Research ethics. Academic presentation.
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N1sANEIAUATIAIEAULDINILAL 2(0-2-4)
(Individual Study in Chemistry)
msnwAuaeaueaisiuAfelagiunmasiineldduugtihveieiasdi
UInwauide
Individual study on the current researches in chemistry under supervision of

research advisor(s).

LANLTQARINNTTY 2(2-0-4)
(Industrial Chemistry)
nsldesArnusidadnTiniunsussgndldanuinuaiinaganufnas @ sAnIy

WemansavauLiion1s199uese MegraiaznItifiny) nMITanasiauLAl
The use of in-depth knowledge combined with the application of chemistry
knowledge and creativity in other fields of science for practical applications.

Examples and case studies. Chemical research and development.

UINNITTULAL 2(2-0-4)
(Chemistry Innovations)

089N TATNUINNT U ﬂ’]iﬁ&luiiuL%Q‘I%Jimﬂﬂﬁf\]’lﬂ‘wa’]ﬂﬁmEJZ"{’]“U’FUENLﬂﬁ%UQQ
anwdiusuazaudRuesnsldnnuiludnvarananyiiiothanadauinnssu
NTASNUTRNTININGIUING

Innovation examples. Integrated learning from various fields of advanced

chemistry. The relationship and importance of using knowledge in a

multidisciplinary manner for innovation. Innovations from research.

I39ARRNIENIAotiunsy 1 2(2-0-4)
(Selected Topics in Inorganic Chemistry 1)
Widenihaulamaeietuvsduaznisussend

Topics of interest related to inorganic chemistry and its applications.

SosAnRWIzIAsiaiunsd 2 2(2-0-4)
(Selected Topics in Inorganic Chemistry 1)
Wdeihaulanaaiiefiuniduaznisussynd

Topics of interest related to inorganic chemistry and its applications.
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513 821

513 822

513 823
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wadiatugenuasdulasaseudwiunsasasoudnume 2(2-0-4)
(Advanced Synchrotron Radiation Techniques for Characterization)

wdnmsvenaiedulasnseu Snvaanizvesdidnldnnaiedulasasey nsld
NuLaTulaTnIouluNIINT@OUANYAUE  NITANUAINAIBTIABUNTUIA  NITANBAN
shefediend nsnszideisdlonduuuyuni (eatetendiea) awnlasalndnsganaussa
Lond (lendiated) MsUszgnLasdulasnTaULUUAY 1

Principle of synchrotron. Characteristics of radiations from synchrotron. The
uses of synchrotron radiations in characterization. Infrared imaging. X-ray imagins.
Small angle X-ray scattering (SAXS). X-ray Absorption Spectroscopy (XAS). Other

applications of synchrotron radiations.

SosdnanIEMaLAliiNEda 1 2(2-0-4)
(Selected Topics in Physical Chemistry I)
Witeihaulanaeidiawaznisussynd

Topics of interest related to physical chemistry and its applications.

SosAnanIEMaAiiNEfa 2 2(2-0-4)
(Selected Topics in Physical Chemistry II)
Witeihaulanaeiidiauaznisussynd

Topics of interest related to physical chemistry and its applications.

ISoAAlaNIEMLATiERA 3 2(2-0-4)
(Selected Topics in Physical Chemistry IlI)
Wteihaulanaeiidiauaznisussynd

Topics of interest related to physical chemistry and its applications.

N1SASIVHDUANYAUZVDINDALNDS 3(3-0-6)
(Polymer Characterization)
3%ﬂ13%uﬁu§1uﬁm%’umimmaaué’ﬂwmmaqwaﬁma% wannsuagnguinidlu
NTATIVADUANWAUTNOALUDT NITLAIBUAIDYS mﬁmawﬁsﬁayﬂa ANUvlaaITazae
wameslietulasuilnins W duedesuuniuinslsuuudiasdunsisnaunlnsiuns
Alwloisudeaawnuilsrassiuen’ weslunsiwssinuauuilawes wdedlaunfinuue
milneawmeveausuinlawes  iedesiansnsuideiiedididng  ndesganssen
Budnmseu maliemeinyilaiduuuiuinvemediues wesmatiamslesedlu «
Basic methods for polymer characterization. Principles and theory employed
in polymer characterization: sample preparation; data analysis; solution viscosity;
gel permeation chromatography; nuclear magnetic resonance and infrared
spectroscopies; differential scanning calorimetry; thermogravimetric analysis;
dynamic mechanical thermal analysis; X-ray diffraction; and electron microscopy.
Investigating functional group on polymer surface. Other new methods for

investigation of polymer.



513 825
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wnilWArdmiuefifatatuge 2(2-0-4)
(Advanced Electrochemistry for Physical Chemistry)

LONAIA NpveLMBUIBLATaNiia MTndeuiiveslesaulumsazaty nsthlwih
waznsuhluihdmnz  dalwi AvaNnavesUsyy  waaliluall  aunisiliud
gauvaranstulniedl n1sussgndlniiued

Activity. Debye-Huckle limiting law. lon movement in solution. Conductance
and conductivity. Electrode. Electroneutrality. Electrochemical cell. Nernst
equation.  Thermodynamics  of  electrochemistry.  Applications  of

electrochemistry.

wuudnaasluana 3(3-0-6)
(Molecular Modeling)

ngufifugruienfuiuuiaedinana nsasilassasiualivuaouines
NSAIANKUUTIaRIIENE nsUsEynanulasIEsauasiate sN nYedlaAsIas e

nsUszgndsuand® n1sUssendsunsAnynsiuiusenidasuiuluanasn
Basic theory for molecular modeling.Building chemical structure on computer.

Molecular modeling calculations. Applications to structures and their stability.

Applications to properties. Applications to the study of receptors and drug

molecules.

wligeduazn1susEend 3(3-0-6)
(Color Chemistry and Applications)

UseTanagiinunnisvesansiid vannisauaiiuaznienmuesansiva  anvsns
Aed dunsisenseninauasiuing dvllangosisawuduasneanasaud ddouuay
a138 nsdwunytinvesanslvd ssrusznauvesanslvd nqunuseinaud nquilue
nanseasineadmsuansiva ddeusssurAuaznisinluldnu ssdusenouvesdniuay
ninfu syuvaiuead wnulvny 3lod wasnsied nsndnuasnsussenfansivaly
PMANNTTULATUITY

Historical perspective of colorants. Physical and chemical principles of
colorants. Origin of color. Interaction of light with objects. Fluorescent and
phosphorescent color. Dyes and pigments. Classification of colorants. Colorant
compositions. Valence bond and molecular orbital theories for colorant. Natural
dyes and applications. Composition of paints and inks. Munsell, Pantone, CIE
color systems and color measurement. Production and application of colorants

in industry and research.



513 831

513 832

513 833

513 834

513 841

513 842

1599ANLANIENIAANIIATIZA 1 2(2-0-4)
(Selected Topics in Analytical Chemistry I)
temhaulamaaitiessikagn1sussynd

Topics of interest related to analytical chemistry and its applications.

1399ARLRNIEMAATAATIZN 2 2(2-0-4)
(Selected Topics in Analytical Chemistry II)
denihaulamaniiinsgiuasnisuszgnd

Topics of interest related to analytical chemistry and its applications.

1599AALANIZNNLASIIATIZA 3 2(2-0-4)
(Selected Topics in Analytical Chemistry II1)
temihaulamaaitiessiuazn1sussynd

Topics of interest related to analytical chemistry and its applications.

LANAATIZAVUGUTIFINN 3(3-0-6)
(Advanced Bioanalytical Chemistry)

41

nsUsgend alninsues lasulnne il FFiesgimaediiiiuaznisieseia

Auseu lumsnsaaeudnuasiiaviaznsmusunaasdiluana

Applications of spectroscopy, chromatography, electroanalytical methods and

thermal analysis to characterization and quantification of biomolecules.

I399ANLANITNINT AN 1 2(2-0-4)
(Selected Topics in Biochemistry |)
Wvenihaulansgualinaznisussend

Topics of interest related to biochemistry and its applications.

L599ANLANIZNITIAL 2 2(2-0-4)
(Selected Topics in Biochemistry I1)
o Y oA a ~ I3
MU%@WUW&UI%VIN‘U’JLmJLLazﬂﬁ‘Uiz‘QﬂG]

Topics of interest related to biochemistry and its applications.
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dasanerszauliana 2(2-0-4)
(Molecular Physiology)

Tassadauaznihidfnvestaluana nalasziuliianavedassing1vensad
mMsvudiansiuderuead  stuugiiduiu  nsdeansddaiaiinazmsdedaygal
FYNINLYAR

Structures and vital roles of biomolecules. Molecular mechanism of cell
physiology. Membrane transport. Immune system. Biochemical communication

and cellular signaling.

mMsfeasiBediaadl 2(2-0-4)
(Biochemical Communication)

wdnmsvesnalnnsdeansluseiuead Lanadyaations 9 fsudyan
TUshususy fdedyana eulllawawareanva vinvesdyqiomueneaduay
Fsudyu mw’?ﬁaaﬂmamdwms;msaimauaﬂmaéuazmzmumiﬁLﬁmﬁuma‘iu
AR N1IATUANNITHANIDBNVDITULAYNITINYVDIYAE

Principles of signal transduction mechanisms. Various types of signaling
molecules. Receptor, adaptor protein, secondary messenger, kinase and
phosphatase. Different types of extracellular signals and receptors. Link between
extracellular events and intracellular processes. Regulation of gene expression

and apoptosis.

FUANLBLTIMYTEAUTULANAVIINY 2(2-0-4)
(Plant Biochemistry and Molecular Biology)
Fuafveanszsuiunsuagdtumuedtufid fyuasieniziiveiiv  Tuafveanil
wad MsdaATEilayMITorameveITIAing WuMUeATIYReg MIdeunueny
waznabnnstesdud lassasauaznisuanieanuesduluig waluladdininyesieg
Biochemistry of important processes and metabolic pathways unique in
plants. Cell wall biochemistry. Pigment biosynthesis and degradation. Secondary
metabolism. Senescence and defense mechanism. Plant gene structure and

expression. Plant biotechnology.

nanMINduativasinvuinislunysd 2(2-0-4)
(Biochemical Principles of Human Nutrition)

AMNANNUSVOIENT919T NNILLATUINTT WAZNTTUIUNITIIAIUEATN ANADINTT
a1seshuusiazyeTy WWAIYDIANTINNS HANTENUIINAILYNLAYUING
msmuamﬁmﬁn waglsannuRaUnAlun1sAy

Interrelationships of nutrients, nutrition state and metabolic processes.
Nutrient requirements at various ages. Nutrient sources. Effects of malnutrition.

Body weight control and eating disorders.



513 847
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513 850

513 851
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FundiveslusAuuazioulesl 2(2-0-4)
(Protein and Enzyme Biochemistry)

Tassairauagnihiivedlsiu  nmsviliudans  nalnmisvinen nslusiunay
wulwdluldusglonilumenisunmd n1sinuns uazgnangsy

Structures and functions of proteins. Purification. Mechanism of action.

Applications of proteins and enzymes in medicine, agriculture, and industry.

FANVBIEITHUTNTTY 2(2-0-4)
(Biochemistry of Genetic Materials)

Tassauagnihfivesiiduieuaraniidue  m3saesuagnsdouusuibue Bu
WaYNISHLENIDDNUDIEY ﬂ?iﬂ@ﬂiﬁﬂLLagﬂ’]iﬁﬂLL‘UENBW%Lgungﬂﬂqiﬂ@@iﬁﬂ N13IAIU-
AUNSUARIDENUDIEY Waluladflduoaanay

Structures and functions of DNA and RNA. DNA replication and repair. Gene
and its expression. Transcription and post transcriptional modification of RNA.

Regulation of gene expression. Recombinant DNA technology.

Ladigadunsd 2(2-0-4)
(Bioorganic Chemistry)

msdaanwinagnihiivestiluanawasmnhldld  awdusiusseninsaseaiis
wazvthil - msdinudasdaaivesansluanalugmeiineazsaiBsfnenw  wada
YaTILuana

Synthetic and functional aspects of biomolecules and their applications.
Structure-function  relationship.  Chemical —modifications of  biological

macromolecules and their potential effects. Dynamics of biomolecules.

1399ARLANIZNIAATIBUNIY 1 2(2-0-4)
(Selected Topics in Organic Chemistry [)
Wtemhaulamaaiiduniduaznisussynd

Topics of interest related to organic chemistry and its applications.

1399ANLANIZNNIAASIDUNTE 2 2(2-0-4)
(Selected Topics in Organic Chemistry )
Wideniaulanaaiduniduaznisuszyna

Topics of interest related to organic chemistry and its applications.

1599ARLANIZNLASIBUNSE 3 2(2-0-4)
(Selected Topics in Organic Chemistry lII)
Wtenaulanaaiduniduaznisuseynd

Topics of interest related to organic chemistry and its applications.



513 854

513 855

513 856

513 857

a4

nalnujfseaiidun3dvugs 2(2-0-4)
(Advanced Organic Reaction Mechanism)
LwIRRN1SWeuNalnnsinuRseweiidunIdedsaurnng

Concepts of writing reasonable organic reaction mechanisms.

ATLBINITINNG 2(2-0-4)
(Medicinal Chemistry)

autRiBamenn wfluazindrinevesen mnuduiusvedasaiswasniseengns
Fnsthetuilieatesiunsdunuen  gvsmansnisdunilaondoansin 3803
ponuuuitifugudslasaiauandngln uanmadaieoudiunedea wunuaddy
V9987 A1IAUNLTAUDIEAZIZTUUNITUEEN

Physical, chemical and pharmacological properties of drugs. Structure-Activity
Relationship (SAR). Current methodologies involved in drug discovery process:
lead discovery strategies, structure-based and mechanism-based design methods
and combinatorial techniques. Drug metabolism. Prodrugs and drug delivery

systems.

Ufisenisdansizviadielva 1 2(2-0-4)
(Modern Synthetic Reactions 1)

& %

Ufisensdunneimaaiidunidanddifinidagdu  Ieedudinsdunsien
dusulassasnendennudiAgy
Organic synthetic reactions from current literatures with emphasis on the

synthetic methods of important structures.

Ufizensdansizads i 2 2(2-0-4)
(Modern Synthetic Reactions II)

wnlthidagtilumsdaueswieddunid  Tasnunmsduamesiansiilaseaing
Fugou

Current trends in organic synthesis with emphasis on the synthesis of complex

structures.
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mwLﬂuﬁﬂsznaumiﬁ’uLﬂ?iaumnu"a'mn'siumamﬁ 3(3-0-6)
(Entrepreneurship Driven by Innovation in Chemistry)

anmneuazvinusfisndulumaduguszneuns anudnlalunszuunisdans
winnssy maduudang  nszviumsfndesniuuanuinnssumiaall - NsUEINg
dansgsia anuAnaeassd MIleTwd wazmsiufduiudssnitsuaaaiiieites
fumsiadarindugsialnl  mevieuiwty nsdRnwnmsduamindnie
Ausznounselnadlaglduinnssumaai

Meanings and required skills for an entrepreneur. Understanding of innovation
management processes. Being an innovator. Designing thinking process from
innovations in chemistry. Business management. Creativity, analysis, and
interpersonal relations involving in setting and running new business. Team work.

Case studies of startups or new entrepreneur using innovations in chemistry.

infiinTasdnanetiuge 3(2-2-5)
(Advanced Cosmetic Chemistry)

Lﬂﬁ%uéjﬂmﬂ%laﬂﬁ’]@’m ‘via”ﬂmsmﬂLﬂﬁLLaﬁ\I?{ﬂﬁﬁLﬁm%’aqﬁ’umswémt,azﬁwmqm
\A30sd1an Frhnansiedesdiens Mﬁﬁ‘ﬁlmmmﬁaaﬂqwé AR TS TUT R e W
wAnfuaiA3esd1019 MsvaaenwieslfiRnisuasnszuauMsHARiAeITes

Advanced chemistry in cosmetics. Principles of chemistry and physics related
to the production and development of cosmetic formulation. Cosmetic vehicles.
Functions of active ingredients. Natural products for cosmetic development.

Related laboratory experiments and production process.

a a S o =] ' [ a
Weilnus fALiiguwin 48 wiaenn
(Thesis)

WteTden1uniinelinuguATre$01915IRAIUANINTNUS

Research topics in chemistry under the supervision of a thesis advisor.

a a S A = 1 1 a
Weinus fAnfiguin 36 wiqenn
(Thesis)

WteTdemuniinielinuguaTese191sERAIUANINTNLS

Research topics in chemistry under the supervision of a thesis advisor.

a a 4 ISP = 1 H a
Weiinus fALiguLin 48 wiaehin
(Thesis)

e ifemuaiiniglinnuguavetonnnsdiniuninednug

Research topics in chemistry under the supervision of a thesis advisor.
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dumis ¥a @na ANl 8191 d0nUu AsTUFDULRRY
1@vUs2ANAIUTZVIVY ViidSansann (@ la1a/dUn Al
N13ANYI)
Jagliu | YSuuse
HP. 75987 WNSIA Ph.D. (Chemistry) University of 8 8
3-7301-00698-XX-X Wollongong, Australia (2005)

M.Sc. (Chemistry) University of
Wollongong, Australia (2001)
.U, (1Ad)

UIedeAalIng (2538)

Al. A3.Juniing 1nllvdae Ph.D. (Chemistry) 8 8
3-1021-00044-XX-X Worcester Polytechnic Institute,
USA (2007)

W4, (PTBUNTE)
PBNTUUNTINESe (2544)
WA (Meransan1izwInaey)
PBNTUUNTINGSY (2541)
WU (1d)

W Ingaedell (2536)

Hel. A9.458 WAawmm Us.0. (Ad) unIneqede sl 9 9
1-6001-00274-XX-X (2558)

WA (10d) I Inendeideding

(2554)

MU, (AF) WAINeFeLT el
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3.2.2 919138UsEImaNgAs

AsTOUERURAY
fumis Te-ana AMQAl 17 (Flu/dun/
1@uUsEINAIUTEV VY aa10u VidnFansdne UnsAne)
Jagliu | USuuse
WP A5.987 WNSIA Ph.D. (Chemistry) University of 8 8
3-7301-00698-XX-X Wollongong, Australia (2005)

M.Sc. (Chemistry) University of
Wollongong, Australia (2001)
.U, (1Ad)

UIeIdeAalIng (2538)

Al. A3.Juniing 11Ty Ph.D. (Chemistry) 8 8
3-1021-00044-XX-X Worcester Polytechnic Institute,
USA (2007)

.4 (ATIBUNSE)
PANTUNTINGSE (2544)
WA, ANeAansan1IzLINa o)
PANTUNTINGIFE (2541)

.. (1Ad)

WINaeLteslud (2536)
HEl. 05.851 LAnmN Us.a. (1Ad) 9 9
1-6001-00274-XX-X UNINeaeLgealnl (2558)

W, (1Adl)

LMNINYNReLTeelvd (2554)
WU, (1AT)
1NAINeNSeLTeelnd (2552)

6. 995947 Yayhial Ph.D. (Inorganic Chemistry) 9 9
3-7301-01115-XX-X University of Cambridge, UK (1995)
WU, (1Ad) NesAtyusuay 1
UMINYIRBLNEATANERST (2534)

A, AT.ANTI 1WLYAT Ph.D. (Physical Chemistry) 9 9
3-2602-00030-XX-X University of Tasmania, Australia
(1995)

W, (wINENR)
UNINLIdBUARR (2526)
eVRTN(EY)
WINL188URRg (2524)
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AULe Ya-eNa
VU STNIUTEVIVU

ARl 8197
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dn10u Yndusansanen

A5TNUFDURAY
(FNu/dUa/
Un1sAnen)

Uaglu

USuuse

WA, A9.AUNBS SEanla
3-1302-00089-XX-X

Ph.D. (Chemistry)

University of Missouri-Columbia,
USA (2006)

.U, (103) LNeTRTlyLDUAU 2
WINeauAaUINg (2542)

9

9

WAL A5.39UN1 ASSNY
3-8399-00461-XX-X

Ph.D. (Chemistry) University of
Bristol, UK (2011)
MSci (Chemistry) University of
Bristol, UK (2007)

WA AT.8I07 @ITIUYIAN
3-9303-00241-XX-X

U5.9. (41AT)

LMINYBYAIVAIUASUNS (2552)
a a a6

4. LANDUUNTY)
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513 735 UfURN15IATIEN
Tnelgmsasile 1

513 736 URUANITIATIEN
InelginInile 2

513 737 mM3UseiunMnm
lupinAgen

513 738 unluwmalulagduy
gedmiunineTIen

513 741 FAd 1

513 742 3Ad 2

513 743 wAadalun1sive
91197

513 744 FadNENa

513 745 wAluladAouLe
AL

513 746 FLARVDLULLUTUY

513 747 FALU0INY

513 748 FLALVD
1AYUINTS

513 749 wAlulaguod
woulaal

513 750 N159AN1SA15LAL
DUNTY

U
[

513 751 widunsgnanagu

a
513 752 awnlnsalnUtuas

Y

Tuasidunsd

513 753 ANSELATIEYNIS
LATBUNTETUGS 1

513 754 ANSELATIEYNIY
LATBUNIEULAS 2

513 755 iLanynals
lomdn

513 756 WLNANA N
ERTAL
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HAANSNT5138UENIAIANTIVEINANGAT PLOs : Program-Level

INAIYV/ YDA Learning Outcomes
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO8 | PLO9 | PLO10

513 757 msUszendlay
ns1udtulunsEuATIzvne | @ o
WALDUNTY
513 758 NNSALATILIINNG

e e ® ®
LALBUNSEWUUDENLINT
513 801 dUNUIE1USU
Y - N o o o o o o () ® o
UNANIUIYY I UUA 1
513 802 @UNUIEINSU
Y - N o - o o o o o o ® o
UNANIUIVY AN UNA 2
513 803 @UNUIE1NSU
UnAnwIUTvenui Undin 3
513 804 @UNUIE1NSU
. . . o o o o o o o o o
UnAnwUTveInul Uudin 4
513 805 58 UgUITITYNIG

N o o o o o
\A3l
513 806 NNSANWIAUAIN
5 . o o
AIYAULDINIAL]
513 807 LATLTRNAMNTTY ® O e o o o
513 808 WINNSIULAL o o o o o o
513 811 SefmanIzna

= a a6 . .
WHDNUNSE 1
513 812 39fmaNIEN

= a a6 . .
WWHDNUNSE 2
513 813 VAUATUEIIINUAS
FUlASNTOUANNSUNNS o o
MSIVFOUANYL
513 821 3efmanznia

aaa v . .
WAIAENa 1
513 822 1304AARNIZNN

aaa v . .
LALAENa 2
513 823 1304AARNIZNNS
WAHWENS 3
513 824 N15RSI1980U
. S ® o o
ANWULYDINDRLUDS
513 825 1aflliiduas
o o aaa v b . .
ANSULANNENS
513 826 wuudtaedlmana | @ | @ | @
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HAANSNT5138UENIAIANTIVEINANGAT PLOs : Program-Level

INEIY/VRIUN Learning Outcomes
pLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOB | PLO9 | PLO10O
513 827 v T9@aENNS
) o o o
Uszgne
513 831 1304ARARNIZNN
o ) ® o
LATILATIZI 1
513 832 [309AAANIENNS
o ) ® o
LATILATIZI 2
513 833 [309AAANIENN
o ) ® o
LATILASIZY 3
513 834 LATAATET LA
. v o o
LT9TIN N
513 835 NN5ILATIEN
oY o o
AYANLALLATIUN
513 841 (309AARNEN
L. ® o
I 1
513 842 (309AARNNENN
R o o
InAdl 2
513 843 @35I1N815¢AU
o o
Lana
513 844 n15AeaNs BT el | @ o
513 845 FALWALTIINEN
. - o o
JEAUlLANAYDINY
513 846 NANNISNITLAL
. o o
YaalnguINTluny e
513 847 Fwadvadlushiu
. o o
wazLew bl
513 848 FLALVDIANT
5 o o
WUgNIY
513 850 LANTIDUNTE o o
513 851 1304AARNIZNN
e e ® ®
WALUNIY 1
513 852 1304AARNIZNN
e e ® ®
WALDUNTE 2
513 853 L3p9fmanIZne
e e ® ®
WALDUNIY 3
513 854 nalnufnsewall
oy ° °
usETuge
513 855 LALLTINITHNNE o o




63

SWEIY/A3U"

HAANSNT5138UENIAIANTIVEINANGAT PLOs : Program-Level

Learning Outcomes

PLO1

PLO2

PLO3

PLO4

PLO5

PLO6

PLO7

PLO8

PLO9

PLO10

aaa

513 856 Uf)N781n13
duasreviatelu 1

aaa

513 857 Ugn381n13
funsrvviasialud 2

513 861 anudugusznau-
ASTULARBUINNUIRNTTY
N19AL

513 862 LALLAT9E1019TU
a9

513 891 ANeNANUS

513 892 Ieninus

513 893 IMNYTNUS

nuenn : seyddnual “ @7 waneda In159an1siseun1saeuLaryTEUNa I TEUUTIANY

HAGNENISIT8UINANANTIVRINANEAT (PLOs) UAzIN1TNIUADUNARNENTANLINTTIUNA

NSSEUINMTUA
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A13UEAINTIINTTANYAMUTURAYIUIATFIUNANTSISBUTIINNENGATET1837 (Curriculum Mapping)
fuNaawsN13L3u3NAIMNIIvameangns PLOs : Program Learning Outcomes
WUNMUTEIVTIAY (AuauTuY)

L on oom 4 U HaaNSNSSEuSTiAANTIuaIangns PLOs : Program-Level Learning Outcomes
Ful/snadvn/Fodun* - . y
viqenn | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO8 | PLO9 | PLO 10

WUU 1.1
7 1
513 801 dunudnsu 1%0-2-1) | Ap,An Ap Ap,An | Ap,An FAt At At E
unAnwuSvanuUadia 1
513 802 dunuidnsu 1%0-2-1) | Ap,An Ap Ap,An | Ap,An FAt At At E
unAnwuSvanuUadin 2
7 2
513 803 dunud1nu 1%0-2-1) | Ap,An Ap Ap,An | Ap,An E,C E,At At At E
UnAnwUSIInu Uoudin 3
513 804 dunuidnsu 1%0-2-1) | Ap,An Ap Ap,An | Ap,An E,C FAt At At E
UnAnwuSvanulUadia 4
513 807 mﬁl,%qqmammim 2%(2-0-4) Ap Ap,An E,At At At E,C
513 808 winnITULAL 2%(2-0-4) | Ap,An Ap Ap,An E,C At E,C
513 891 IMYTUNUS 24 Ap,An Ap Ap,An | Ap,AnS | ECS E,At At At E,C E,C
7 3
513 891 IMeTUNUS 24 Ap,An Ap Ap,An | Ap,AnS | ECS E,At At At E,C E,C
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EX P T 5’}1.1’:1:.1 Na5W5m‘§L§8Ju§17immﬂ’3'wawé'ﬂ§m PLOs : Program-Level Learning Outcomes
vwiqenm | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO8 | PLO9 | PLO 10

WUy 2.1
FTF 1
513 801 duuundmsu 1%0-2-1) | Ap,An Ap Ap,An | Ap,An FAt At At E
UnAnwiuSve e Uadia 1
513 803 dunud1nsu 1*0-2-1) | Ap,An Ap Ap,An | Ap,An F,C FAt At At E
UnAnwUSyY 19w Uaudin 3
513 805 setUeuUdnIveMIAll | 2(2-0-4) Ap Ap,An F,C EAt At
7 2
513 804 dunuidnsu 1%0-2-1) | Ap,An Ap Ap,An | Ap,An E,C FAt At At E
unAnwSvanufUadia 4
513 807 LANLTQNANNTTY 2%(2-0-4) Ap Ap,An E,At At At E,C
513 808 WiNNIULAL 2%(2-0-4) | Ap,An Ap Ap,An E,C At E,C
513 892 INY1UNUS 12 Ap,An Ap Ap,An | Ap,AnS | ECS FAt At At E,C E,C
7 3
513 892 IMyUNUS 24 Ap,An Ap Ap,An | Ap,AnS | ECS FAt At At E,C E,C
WUU 2.2
7 1
513 705 Anuvaennsuay 1(1-0-2) | Ap,An An E,C At
578U TTUE TV
513 805 seidaudniaenawnil | 2(2-0-4) Ap Ap,An E.C E,At At
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A AU HaaNSNSSEuSTiAAnTIvaIangns PLOs : Program-Level Learning Outcomes
YUU/SREIY/ B2 * oA * *
vienn | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO8 | PLO9 | PLO 10

7 2
513 801 dunuidnsu 1*0-2-1) | Ap,An Ap Ap,An | Ap,An EAt At At E
un@nwiuSve e vadia 1
513 802 dunudmsu 1%0-2-1) | Ap,An Ap Ap,An | Ap,An FAt At At E
unAnwuSvnuUadin 2
513 807 LANLTQNAMNTTY 2%(2-0-4) Ap Ap,An EAt At At E,C
513 808 WinNIIULAL 2%(2-0-4) | Ap,An Ap Ap,An E,C At E,C
7 3
513 803 dunud1nsu 1%0-2-1) | Ap,An Ap Ap,An | Ap,An E,C F,At At At E
unAnwuSvnuUadin 3
513 804 dunud1msu 1%0-2-1) | Ap,An Ap Ap,An | Ap,An E,C FAt At At E
unAnwSvanulUadia 4
513893  ANYITUNUS 10 Ap,An Ap Ap,An | Ap,AnS | ECS E,At At At E,C E,C
T 4
513893  ANYITUNUS 20 Ap,An Ap Ap,An | Ap,AnS | ECS E,At At At E,C E,C
N7 5
513 893  ANYITUNUS 18 Ap,An Ap Ap,An | Ap,AnS | ECS E,At At At E,C E,C

o/ [ L4

NUBR * MNEDe TEYTIEIVNTERUTUTY AusEAuNaansn1sseuved Bloom’s Taxonomy (Revised) Ingseydaydnualdsil Tunisiades PLOs

Remembering unusiedydnwal “R”

Analyzing unusedgdnual  “An”

3

Understanding unusmsdganwal  “U” Applying  unumedganual “Ap”
Evaluating unusedgydnual “E” Creating  unumedyanwal “C”

@150 Psychomotor Domain (Skills) hnusedgydnueal “S” Affective Domain (Attitude) wnusedgydnual “At”
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wuu 1.1

[
=
cb
=b.

AUAIANTIVBINAENSNTEUSINFUTN RN

—_

dndnwanansadila Ardiseidoyauazefunendnmsuazmnuiniaeidugs
fifluumenAdessiuununmaidenlumunvesind@nule aunsadududoyaainunas
$r98ass 9 iledszneunmsthiausliiimunidedenndetu annsatiauaiy
Mwdanguiuisldnalulagasaumalunisinausidilalaie awnsadaus
nsrUuMsTudsluunaide amnsneenuuuiinsihaddsludnunsiindreiu
16 annsadadaunasinnvesnidnnsldedegnioumineaunuasseIussmaIvIng
waziiinuglumadihimmsdisuniidlugiugdya §ils udunuimesiitng aunse
ysanmsanufanunasAdaniumansavauls

dndnwannsalidusuiuansdsosdmiuilussiuduganntuiifedesty
Ay aunsaussenelagldnundinguiiiaudiungannty aunselvduuulases
o TnstausuwnAnlunsimuwdouttymmaeidugdldosnaiususss Tngld
aw3luns dnanuteya insgilandtymanmsfnungnuilssnugnamnssuvie
mhesnAdeld aansathdeyarine 4 nAndunazaiisassdismsutamiliisadesan
nsfnwgau asnsolindnnisuasnguimaniitugaUsznoulunisvanideuasnig
thiauendnnislunsesnuuunsmaass Iinsesinanisnaassuhauiseduenansdd
USnwld anunsninaudfeegegnaeanunannis 93855330 95381UTIUNIININITUAL
Ap1dn uagiaungszdeuineliluresufjifinig wazdnfnuannsaaeusiunsin
AuaNURA (Qualifying Examination)

a

PnAnwanunsaniunulseeg1eiiuseansnin lanasnsinaiunsauauslud

&

Uszyaivinsuasfinsinanuidelunsasiiedals dnfinwanunsaasuriulagesng
398 (proposal) waginAnwanunsaaeurulntesinerinusla (Defense)

LUy 2.

1

thanwlssunsluseiniiGoussuasuiin annsafunhieyaiiufuie
soganaiAnuifule anunsaitnla AndinsiendeyauwareAuTIENaNNITLAENg BN
wiltugeiifluunanidessduunneafidenluavesindnuld aunsadududeya
MNunasBeing 9 Wiledsznaumsiaueliimundefonndetu annsaiaue
WJunmwidsngurndsldmaluladasaumalunsdiauslndilalade awnsadiaus
nszvauMmaLAdeluunauise aunsaeenuuuismsvhauddeludnunsiindiedu
16 amnsndsdauvasiisnvesninnislsegisgnioumnzanmuasseussama
s waeivnerlunisdisumsdusnsisluguedye il sudunumvesiisng
aansysaNMIANLiIINUNAIEATsINAUmAansaBuld

dnAnwannsalidusuiuandsosdauilussduduganniuiifedesty
AT ansavsseelagldnwsinguiidautiungunntu asnsalidunuilasesis
o InstausuwnAnlunsimuwdouttymmaaidugdldesnaususssu annsdld
i dnanudeya Anseilanddamanmsfnugauiilssnugnamnssusionae
ALY ansaheyading 4 indndunaraiiassmismsuidgmiifstesan
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=b.

AUANANTIVBINAANSNTTEUSIFUUN RN

nsfnwgenu Tudnnswasnguimaeiitugssgnoulunisvhanidouaznstiiaue
nénmslunseenuuumsvaass Aineinansvaassluynauidedueiansdfivinuld
#10130YNNUITE0E19NABIMIUNANNT F3LTTTU ATTYIUTTUMNTIVINTUALININ Lae
yhaungsudeuinalluiesufiing wasdn@nwaunsaaousinunsinnuand

(Qualifying Examination)

a

PnAnwaunsasiuauldueg1eiusyansan lenadnsnarunsavauslud

A

Usgaimnsuaviiurinanuiddelunsansiieold dnfnwaiuisaaeuniulasesig
738 (proposal) waginAnwanunsaaeudulntesinerinusla (Defense)

Wuu 2.2

1

fnfnwianunsaeduseiieifuanulase fonazasserussadmivanuise
dmfumAdomaaiiioaunfiisades aunsadaszuunsduunUszanaisaiuas
idenIBnnsdnnisansiafiednaasads awsadszgndmnuilusieivisouedig
AsUfu aunsaduaideyaiuAuilorosanasdau Al

thnwannsauszgndnuiluneiniiGoussnansuiu aunsafuairdeya
WanAsifleriosanasdanuiiaule ansadsdiesgideyauazefusevdnnisuasngui
maeditugedifluunenaidessdunumnaiidentuauvesinAnwld anunsadudy
foyaninunasdnsdaiag q ilevsgneunmmiausliiinudidefionndstu awn
dauofunwsinguruisldmaluladasaumalunsinauslidilalaie @unsa
thiauenszuIumsvhaddeluunenide aunsasonuuuiSmsvihaddeludnuauey
adefuls Sradaumnasiinvesnudnnsliegnagnieamnyanmiuasseussumis
e wardivinerlunisdisumsdusnnsiduguedyn il sadsunumuesiisng
aansoysanMIANLiIINUNABAdTINfumansanduld aunsaldanug dnanu
foya Anneilandlymanmsfnugauilsanugramnssuionenuddols
annsnthdeyasis 9 iAnfulazaisassdismsudtymitiierdesainnsinegau
Tndnmauasnguimaaitugesenovlumaheidfouszmstiauendnnislunis
9ONLUUNMIMARD AnvinammaaeduiaiAdefueinsdivinnle awnsaviany
YRLNYNABINNUNENNTT ITUFTIN ITTLIWTIUNIIVINTUALINTN Uagyinany
ngzideuiindlfluiesfjofnng

ﬁfﬂﬁﬂmmmmmﬁmumﬁLLamﬁamﬁmmﬂuizéﬁ’usﬁzuqqmn%uﬁLﬁ'm%’mﬁ’u
sy aunsaussenelagldniundinguiifiaudiunganndy annselvduuulase
3y Teethiauswupslunmsimumioudtagmmaaidugdldesnadugussan aum
AiiuNWIdEegelusE NS wastindnwaiunsaaeuniunsinnaauds (Qualifying

Examination)

v =

PNANINWLUIIUIFLBY9TUTEANT AN Az UnANwI@aUM1ULATI519798
(proposal)

a

PnAnwaunsaniunuldeeg1eiiuseansnin lenasnsnaiunsauauslud

=Y

Usgainnisiasifinsinanuidslunsasiigedols anunsaaeuruundedineninus
1§ (Defense)tinfnwanunsaaauniuinderineinusly (Defense)

68



69
UUIAN 5 NanNalun1sUsSLIUNANNANYD

1. nszluvisenaninasilunisliszauazuuu (1n39)
mMsinnakazn1sUssiiunanisanwidulunudetafuurinede@auinginsenisanenseauy
VAR W.A. 2561 (A1AKWIN N) kag/v5e7insilasunlasnienas

2. MsUsEliunatndne

Unfnwargnusziliunamuiuananisiseuiveusazsedv (CLOs) laglaueuvinglia1anse
s’iaamwiavi'm%smLﬂuﬁaaﬂLmuf‘ﬁmiﬂsvLﬁus’iﬁaﬂﬁaamé’aaﬁ’uifmaﬂivmmavmamiSau% Wy
AMsEeudelleu n1sasullnan mammuawuwumu nsaeseau Wudu mummiamummau
WiagsETaEUINLeNaNs course outline FuasianTsuaznaEinsIaUssliunaves Tt o

3. NIFUINMINIUABUINATFIUNATUN NS VaSTINFNY
3.1 manaugavIAsgIuNanisieudvazindnwmdilidnsanisinm

fusliifiszuunismuseunadugvsnsouivestnAnviuduniaesszuudse i
AaunmneluanIdugnNAn

(1) MIMuUaUIEAUTIEIN In15Ussiliunas InNanIsAN¥IN LN BULLRNIZY095183%1 1ng
WARIAAIENTTINNIIUERY YnsmudsutnAnuilusedveie q lidesnindesay 35 veseini
\Unaou wazinan1suseiiudnanituldlunisusuugnsseunmsasusely

(2) MIMuaRUMNUAdY  In1suszliunansseusanmshauideluuiazinisfinm
Tnesannenssunisaeuau anudlalun1siiide funeuniseeniuunisieuide anuaasaves
unAnwlunisuntemeuddeannsadnw Gudu

(3) mmuaesulusziuningasaunsavilalnedissuulseiunaninnsfnunnigluanidu
NNSANYIANTUNTMIUABUNINTTIUNANTSEUI WAL T8I TUNE

3.2 MINIUFBUINATFIURANISE U ANt Anwidnianisfne
fnsfnnudugninavesnisuszneverinvesiufinivinegeioilosuayiinaidedls
founduanU Ul TINTEUINNISITBUN AR ULATNANGATLUUATUIAT TINTaNSUsHTLALN Y B
ndngns laserasdunslésd

(1) aeasldnurihvesiudin Useiuandadiaudarsuiidifansdnuiluduszognaniu
MM anudiusiermy arwanansa anusiulavesddislunisuszneuendn

(2) mMsdrmnuiuesilitaudinlasnisduavalriensdsuuuasunaiieusziiiuay
fawolatadinfidnianmsAnuuasdnialuaaulssnounsty 9 lugieszezinaisie o wu 7 1
Uit 3 1Hudu

(3) MUzl wag/mMsernunrvithluanenuvestuge

(@) msUszfiunnUudiniluusznovendn luwivesaamionuazauianaviniiou
sy q tmuslundngesfifeuiestunstsznovondnwestudin suviadelendlfiaue
FoRmtulumsusulsmangnsliAs sy

(5) MmnuiuIngmsInanAineueniuUsuiundngnsuioonansdiilay dennunienyes
tnfnwilunsieu uagauantAdu q MAvrdestunszuIumaions uaznsiamuiosdnuives

Anwn

:)f’.
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(6) wanuvesinAnwiiiadugusssuld wu Srunumanuifiuinidivinig Suauansiag
Frunusetamsdsasuazividn Taefinnsanuinsgiuaanm (Qualitative) AvinAnudveinissnsds
unAMUITasluwdazl (Impact factor) kazUsennvesnauaiun Usenaunisuseidiunmnin
MR

4. \NATINISENTINSANIAUNANGAT
Adsansfnudedinaanifaag

Y 9
o [ [

dmiundngasuuu 1.1
gauntunIsasuinAuanyR (Qualifying Examination) tiaiugiidnsuevinine inus

[y |

EUeINIINUS warapuNIuMIaaUUINWETUAATINElAEANENTIUNTINMINGIRUUAIAT FaEABY
Usgnaumeimssnandininagluiasneusnanfunassesdussuudaligauladhsuille
dmsunanuinerinusuiediuniveingrinusdealasunisiiunivsesgraloalasu
nsgausuliAfiuilunsansseAurIAvTowIIvIRNIALAMAUTENARMENTINNIINITEALAN Y
IRIENNINNITAITNNINTAININRYINTIMTUNTHELNINANUNIIVINT 081308 2 1509
fvunangasuuu 2.1 uag 2.2
=< a v A o Y Ll Y PN I o 1
ﬁﬂw’ﬁ’lsmﬂﬂiumumwmuumiuwamjm lngazaadlasunziuuagelisinii 3.00 910

58U 4 seRuAsuuLvdeLfio Uil asurunsasuianuaNTR (Qualifying Examination) Lite1dugil
Anduerineninus waueinendnus warasusunsasut iUt uaanelasamznsTINT T
L Ingdousans Feazdosusznoudnogmsnandanmelulas meouenaandunazfeaduszuuia
TigauladrSuilale
dwdunanuinerdnusviiediunilwesinerinuddeslafunmsaiuiviosgateslaiu
nseeusulviafinsilunsanssefurAvieuumAfisiaun maNUsENARMENSIINNTANTEANAN Y1
FoadninaeinIsinn s sMaATIMIE UM SHBUNTHANUNITINS

Bu
1) fndnudesdnsimdszginnsseiuniuunnd Mferdesivanyivedislios 1
ns neiauanauitef duduniwedinerinuslusuuuussseviewuulvames Faasdnngudu
dunilwesmanuinhinerdnusvesiindnw
2) uldaudetaduuniinedefaling 1daenisinuiszrududfindne) w.ea. 2561
(MARUIN ) uag/ viefiiinisivdsunlasnends wanfuluauuszniansensasd@nuisnig Seq
\nausimsIUMaNgMIsEAUTIARANY WA, 2558 waz/mEeninsiasunUannevds
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NUAN 6 NISNAIUIANIANTE

1. pMsesENNITAmMTU115E LN

1.1 UguiimaonasdlmiFeaulousveauniingds any waz A1A397 Loz S1oazidunvos
sdngms uazmsdavhangandeanein ngsudeusin q saieunumiing wasarwsufinseu

1.2 duadulvierasdlvlsiFuyheuide Tagldduugidunmmuide msdfuinasmidelu
Mansvlunaginssana uazmakannanulusuuuudy q wunsdeus

2. MswaAMuiuaziinueliuniannansed
2.1 MINAIANNIIasTineEaIuN1sIAN1sTeun1saaY n1Tdianauazn1sUsHEiuNg
2.1.1 duaSalvoransdinmsiauinisaey myianauazmsUszidiunaetseiilos
2.1.2 ﬁmi‘dsssq:uLLamﬂﬁlaummiuazﬂssaumsaj aAusedymuasiuimauilesening
9197158 uanviv
2.2 NMSWAILNABINMSHAzIVITNAUTY 9
2.2.1 atfuayuliena13dvinide neatdvayuAildine gunsaluazansiadl
2.2.2 mslimsiadmivensdidnasuifanivionisiauenanudvnmsluguuuudy o
2.2.3 Ysgduiuslivsuunamuidedinisluuaznisuenuming1de danseusy
NIRAILITRLEUELATINTINY KaENISTEUUNANNILANUNLLINTATUIN YA
2.2.4 atfuayuliennsdlufineusudunuuagiauonanumaisnislunuussguiluuag
iauseinea laglvinisatvayualddnglunmsamedeon nsiums
2.2.5 atfuanumssadielunuitedumhsnunsuenitluiasieUssne
2.2.6 Wamufuasdouuzinfgiuiunounisvosumisndsnis
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nuafl 7 AMsUsERuAMAINIANgRS

1. nMsiAvanTgI

wangnsusugInufdadia avivnall (ndngasusulge wa. 2566) azgnldilundngns
dmsunisiFeunsaeussiutufinfne Usnaen) seninadnsine 2566 81 2570 Tneawduldly
aAnsAnudu Unsdinun 2566 Litelimdngasiinunimaanasiunnsgiuvdngnssefutaudindn
W.fA. 2558 AMAIY AL iéfLLmé]u’qmaméﬂszai"mﬁﬂqm Hueugviemuodfuguanisuimedngns
Tidnnsgru Tnefinsdufiunsmfuinasgiusausnssuiunisdadendndnw fn1saununs
Anidenuaznsiaasunmantigasiasliulumunasiindngasiun fnsimuaenansdgaouluus
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3(2-3-4) 3(2-3-4)
513 746 TUANVDILUNLUTY 513 746 TUANVDILUNLUTY Tiasuudas
(Membrane Biochemistry) 2(2-0-4) | (Membrane Biochemistry) 2(2-0-4)
513 747 FAATVDINY 513 747 YuATVDINY Tiaesuuda
(Plant Biochemistry) 2(2-0-4) | (Plant Biochemistry) 2(2-0-4)
513 748 FuATvelnruInNIg 513 748 FuATvelnvuInIg TiAsuudas
(Nutritional Biochemistry) 2(2-0-4) | (Nutritional Biochemistry) 2(2-0-4)
513 749 wialulaguesoules 513 749 walulagveoulal TiAsuudas
(Enzyme Technology) 2(2-0-4) | (Enzyme Technology) 2(2-0-4)
513 750 NM159ANITENSLALISUATIY 513 750 N159ANITANSLALIOUATE Tasuudas
(Hazardous Chemical Management) (Hazardous Chemical Management)
2(2-0-4) 2(2-0-4)
513 751 iniiBun3satadugs 513 751 nfiBun3saTadugs lsiwAsuudas
(Advanced Physical Organic Chemistry) | (Advanced Physical Organic Chemistry)
3(3-0-6) 3(3-0-6)
513 752 awninsalnIdugdlweiiduvds | 513 752 awninsalnddugdlueiiduvds | ludwdsuudas
(Advanced Organic Spectroscopy) (Advanced Organic Spectroscopy)
3(3-0-6) 3(3-0-6)
513 753 nsdamszsimaaiisunddin | 513 753 msduasisimaniiuradiy TiAsuudas

GA!
(Advanced Organic Synthesis 1) 3(3-0-6)

GR!
(Advanced Organic Synthesis 1) 3(3-0-6)
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NANGATIAN (W.A. 2561) NANgAIUTUUTE (.71 2566) nsdsuuuag
513 756 M3EuATIEAIMAATBUNEETY | 513 754 nsduasizsimaaiiuvagi Tasuudas
412 492
(Advanced Organic Synthesis II) (Advanced Organic Synthesis II)
2(2-0-4) 2(2-0-4)
513 755 wadllanielslandn 513 755 Lpdilgvivelslanan Tiasuula
(Heterocyclic Chemistry) 2(2-0-4) | (Heterocyclic Chemistry) 2(2-0-4)
513 756 \AANARAUNGIINYRA 513 756 \AANAAAUNSIINYRA Usuniheinuay
(Natural Products Chemistry) 2(2-0-4) | (Natural Products Chemistry) 3(3-0-6) | A195U1851873%1
513 757 msUsvendlavensiuadulunis | 513 757 msussendlavensiudduluns | YSuniieinuag
Fupsevmaaiidunsd Fuasgnaaiidunsd ADBUILIIUIU
(Applications of Transition Metals in (Applications of Transition Metals in
Organic Synthesis) 2(2-0-4) | Organic Synthesis) 3(3-0-6)
513 758 MIFUATILANIAAIBUNIIUUY | 513 758 MSduATIZmmaalidunsIdiuy | Usunieiauas
DANUINT DANUINT ANB5UNYTIEIN
(Asymmetric Organic Synthesis)2(2-0-4) | (Asymmetric Organic Synthesis)3(3-0-6)
513 801 dunudmsuinAnwiusvgn 513 801 dunudmsuinAnwiusvg liiUAsuutas
Ay Undin 1 Ay Unidin 1
(Seminar for Ph.D. Students 1) 1*(0-2-1) | (Seminar for Ph.D. Students I) 1*(0-2-1)
513 802 dunurdmivinfnwiuiugn | 513 802 dunundwmsutindneusag liiUAsuutas
Ay Unidin 2 i Unudin 2
(Seminar for Ph.D. Students II) (Seminar for Ph.D. Students II)
1*(0-2-1) 1*(0-2-1)
513 803 duuudmniutinAnwusug 513 803 dunudmiutindnwiuug USueasune
A Unidn 3 ArugUnidin 3 3783
(Seminar for Ph.D. Students IlI) (Seminar for Ph.D. Students III)
1*(0-2-1) 1*(0-2-1)
513 804 duuurdmivinAnwiusugn | 513 804 dunundwmsutindnuusug USuAasune
Arug Unidin 4 Arug Unidin 4 3783
(Seminar for Ph.D. Students IV) (Seminar for Ph.D. Students IV)
1*(0-2-1) 1%(0-2-1)
513 805 5zLU8UITIN9LAN 513 805 5z1U8UITIN9LAN TyiAsuudas
(Research Methodology in Chemistry) | (Research Methodology in Chemistry)
2(2-0-4) 2(2-0-4)
513 806 NISANEIAUAIINILAULDIN 513 806 NIANWIAUAIINILAULDINI TyiAsuudas
LAYl LAl
(Individual Study in Chemistry) 2(0-2-4) | (Individual Study in Chemistry) 2(0-2-4)
- 513 807 LAIlLTegRaIMNTTY ( Industrial Fubn
Chemistry) 2%(2-0-4)
- 513 808 winnssuladl (Chemistry BLAISEY
Innovations) 2%(2-0-4)
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NANGATIAN (W.A. 2561) NANgAIUTUUTE (.71 2566) nsdsuuuag

513 811 Seswawnzmaaiiodunss 1 | 513 811 Besdmamzmaaiioduvid 1 | lwasuudas
(Selected Topics in Inorganic (Selected Topics in Inorganic
Chemistry 2(0-2-4) | Chemistry 1) 2(0-2-4)
513 812 Sewawnzmaaiiodunss 2 | 513 812 Besdmamzmaaiiotuvid 2 | lwdsuudas
(Selected Topics in Inorganic (Selected Topics in Inorganic
Chemistry II) 2(0-2-4) | Chemistry II) 2(0-2-4)
513 813 Lwﬂﬁﬂ%’uqamﬂLLaa%uIﬂimau 513813 L%ﬂﬁﬂ%uqamﬂLLaa%uIﬂimau laiwAsuuas
dMFUNIINTIERUAN YL dmSunsnTIvERUAN YL
(Advanced Synchrotron Radiation (Advanced Synchrotron Radiation
Techniques for Characterization) Techniques for Characterization)

2(0-2-4) 2(0-2-4)
513 821 Besamnzmaaiiiada 1 513 821 Bosdamnizmaaiiiadta 1 TiAsuudas
(Selected Topics in Physical Chemistry | (Selected Topics in Physical Chemistry
) 2(2-0-4) | 1) 2(2-0-4)
513 822 Bewdanzmaaiiildda 2 513 822 Bowdawnzmaaiiilda 2 Tiasuudas
(Selected Topics in Physical Chemistry | (Selected Topics in Physical Chemistry
I 2(2-0-4) | 1) 2(2-0-4)
513 823 Bewdanzmaaiiidda 3 513 823 Bowdawnzmaaiiidda 3 Tiasuudas
(Selected Topics in Physical Chemistry | (Selected Topics in Physical Chemistry
1) 2(2-0-4) | 1l) 2(2-0-4)
513 824 N1IATIVADUANWAULVDINDE 513 824 N1SATIVADUANYULUVDINDA Tasuudas
Wos Wos
(Polymer Characterization) ~ 3(3-0-6) | (Polymer Characterization)  3(3-0-6)
513 825 LﬂﬁlV\lﬁ?ﬁ’]M%’ULﬂﬁWaﬁa%uq& 513 825 LﬂﬁlWﬂ’]ﬁ’m%ULﬂﬁwaﬁa%UQQ Tasuudas
(Advanced Electrochemistry for (Advanced Electrochemistry for
Physical Chemistry) 2(2-0-4) | Physical Chemistry) 2(2-0-4)
513 826 wuuTIaadluLana 513 826 wuudnaedluiana [ERICIIRIES
(Molecular Modeling) 3(3-0-6) | (Molecular Modeling) 3(3-0-6)
513 827 wadileduaznisuszend 513 827 wpdideduaznisuszend ERIGIIRIES
(Color Chemistry and Applications) (Color Chemistry and Applications)

3(3-0-6) 3(3-0-6)
513 831 Fosfnannzmaaiiegzd 1 | 513 831 Sesamnizmanitngei 1 TiUAsunUas
(Selected Topics in Analytical (Selected Topics in Analytical
Chemistry 1) 2(0-2-4) | Chemistry 1) 2(0-2-4)
513 832 Fosfnannzmaaiiegzid 2 | 513 832 Sesammzmaniinei 2 | ldudsuuas

(Selected Topics in Analytical

Chemistry II) 2(0-2-4)

(Selected Topics in Analytical

Chemistry II) 2(0-2-4)
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513 833 Fosfnnnzmaaiiingzd 3 | 513 833 Sosammzmanitinsei 3 | liudsuuas
(Selected Topics in Analytical (Selected Topics in Analytical
Chemistry IIl) 2(0-2-4) | Chemistry IlI) 2(0-2-4)
513 834 iilienesitugadedanm 513 834 \nilianeitugadedanm liwAsuulas
(Advanced Bioanalytical Chemistry) (Advanced Bioanalytical Chemistry)

3(3-0-6) 3(3-0-6)
513 841 Sosfnanizn1duadl 1 513 841 Fosfnanizn1sduadl 1 TiUasunlas
(Selected Topics in Biochemistry 1) (Selected Topics in Biochemistry 1)

2(2-0-4) 2(2-0-4)
513 842 BosfAmniznaTuad 2 513 842 Sewdnaanizniaduadl 2 liiUAsuutas
(Selected Topics in Biochemistry II) (Selected Topics in Biochemistry II)

2(2-0-4) 2(2-0-4)
513 843 &37InensEauluena 513 843 &37Inenseauluana ERICIIRIES
(Molecular Physiology) 2(2-0-4) | (Molecular Physiology) 2(2-0-4)
513 844 msAeansilsdaed 513 844 nsdeansiiedauad A unlas
(Biochemical Communication) 2(2-0-4) | (Biochemical Communication) 2(2-0-4)
513 845 Fuafiuaziinenseduliana | 513 845 Tuafuazdinenszdvliena | hidsuudas
UVOINY VOINY
(Plant Biochemistry and Molecular (Plant Biochemistry and Molecular
Biology) 2(2-0-4) | Biology) 2(2-0-4)
513 846 wanmsmsTuadveslaruins | 513 846 wdnnisnadaedvedaruins | lwWasuudas
Ty Ty
(Biochemical Principles of Human (Biochemical Principles of Human
Nutrition) 2(2-0-4) | Nutrition) 2(2-0-4)
513 847 Fuallveslusaulasioulvl 513 847 Fuadiveslusiunazioulel [ERIGETRIE
(Protein and Enzyme Biochemistry) (Protein and Enzyme Biochemistry)

2(0-2-4) 2(0-2-4)
513 848 HILALYRIETHUGNITY 513 848 HIALVDIAITHUTNITH ERIGIIRIES
(Biochemistry of Genetic Materials) (Biochemistry of Genetic Materials)

2(2-0-4) 2(2-0-4)
513 850 LALIFIDUNTE 513 850 LANTIDUNIE TiUasunUas
(Bioorganic Chemistry) 2(2-0-4) | (Bioorganic Chemistry) 2(2-0-4)
513 851 Besdamnizmaaiidunis 1 513 851 Bosramniznaaiidunid 1 TiUasuulas
(Selected Topics in Organic Chemistry | (Selected Topics in Organic Chemistry
1) 2(2-0-4) | 1) 2(2-0-4)
513 852 Sosdamnzmaaiiduns 2 | 513 852 3asdnanizynaaiidunss 2 A unlas

(Selected Topics in Organic Chemistry
1) 2(2-0-4)

(Selected Topics in Organic Chemistry
1) 2(2-0-4)
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513 853 Bosdawnizmaaiidunid 3 | 513 853 Seadmamzmaaiidunss 3 Tasuudas
(Selected Topics in Organic Chemistry | (Selected Topics in Organic Chemistry
1)) 2(2-0-4) | 1) 2(2-0-4)
513 850 nalnufiiSeueiiBuvdddugs | 513 854 nalnufiSeuaiiBuviddugs liwAsuudas
(Advanced Organic Reaction (Advanced Organic Reaction
Mechanism) 2(2-0-4) | Mechanism) 2(2-0-4)
513 855 LASILTINITUNNE 513 855 LATILTINITLNNEY Tiasuula
(Medicinal Chemistry) 2(2-0-4) | (Medicinal Chemistry) 2(2-0-4)
513 856 UfATen1sduaseiadielva 1 | 513 856 UjATennsdauaseviadioln 1 | laiwdsunlag
(Modern Synthetic Reactions I) 2(2-0-4) | (Modern Synthetic Reactions 1) 2(2-0-4)
513 857 Ufsennsdaazviatoll 2 | 513 857 Uffsenmsdanseviariolvs 2 | lidouudas
(Modern Synthetic Reactions 11)2(2-0-4) | (Modern Synthetic Reactions 1)2(2-0-4)
- 513 861 mnuiduguszneunstuindou RRRIA7H
PNUWIANTTUNILAN
(Entrepreneurship Driven by
Innovation in Chemistry) 3(3-0-6)
- 513 862 iAfiiATasdensiugy v
(Advanced Cosmetic Chemistry)
3(2-2-5)
513 891 Angrdnus 513 891 Angrdnus Tasuuda
(Thesis) fAguImn 48 nieia | (Thesis) fAiguYin 48 wuaef
513 892 Angrdnus 513 892 Angrdnus Tasuuda
(Thesis) HAiguin 36 wuAe | (Thesis) fAiguyin 36 wuUAe
513 893 Ing1tnus 513 893 Ing1dnus A unUas
(Thesis) fAigulin 48 wuleAe | (Thesis) fANigulyin 48 wulefe
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AMANUIN 2
mi'mLLammmaaﬂﬂé'awmNaé’wémiﬁauiﬁmw"’a’wawé’nqm (Program Learning
Outcomes : PLOs)
ﬁuwaé’wémiﬁﬂuiﬁﬁmﬂwﬁ’q‘uaaiw%ﬁ (Course Learning Outcomes : CLOs)
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AT NUEAIANNFDAATDIVDINAANSTNTIT8UI ANV IIVaMENgAT (Program Learning Outcomes : PLOs)
(% v ¢ = v o a .
NUNAANINITLIBUINAINNINYBITI8IYT (Course Learning Outcomes : CLOs)

PLOs g NTuRavauusias PLO wasnasnsnsieuinatavisvessngivn (CLOs) U8R

a v a =) g.’l v 1 ¥
PLO1 ’e]ﬁ‘U']FJ‘Viaﬂﬂ'ﬁLLangi]U{]‘m\‘lLﬂiJ‘UUEﬂQ"Lﬂ@EJNQﬂWEN

513 705 A1uvasndukaza3T81uUsId m§unuive  1(1-0-2)
CLO1  eAuTenanmsiwunUssiavasaiiiieanuUasnislasdydnvallaninnusunsievesensiadla
CLO2  afuswwinmsuayisldnugunsalanulasadeniieitesivasaiilieggndes

513 706 awnlnsalnUyugs 3(3-0-6)
CLO1  afumevguinannisuasnguinisanuiviwesaUninsalntlunisiigadlasasisansiad

513 711 wwiladunse 1 3(3-0-6)
a a Aa a Y} P W a o a v v
CLO1 EJﬂ“LJi’]E’J‘VIi]UQWNLmJ‘VILﬂ‘EJ'J‘UENﬂULmJ“UENS’IGWHﬁaﬂLL@%I@MS‘VI?]WU“UU E"illiﬂ(ﬂiLLﬁ%WQH{]ﬂQMI@@S’NQﬂW@Q

513 712 wwiladunsg 2 3(3-0-6)
a a Aa a ) a fa ) & a aaa ] v
CLO1 EJﬂ“LJi’]E’J‘I/Ii]“L“J{]V]’NmelLﬂ‘EJ’JGUENﬂULﬂmﬂ@ﬂﬁﬂiﬂizﬂ@‘uiﬁaﬁiﬂL‘Ll"lju "\]ﬁ‘uﬁﬂﬁ(ﬂiLL@%ﬂ@lﬂﬂ’]iLﬂ@Ugﬂi‘éﬂlﬂEJEJ’NQﬂG]EN

513 714 MsLSeUHATeIIsNuS 3(3-0-6)

a = aa A Y I jaaa aa o ¢ = v 1 aaa a Y
CLO1  afuswvgumualifingIvesiumMatsiufisewuuTiswus Mmawseudisau]isen wallansnsisdeudnunizves
Aseufiisenlaeeegnees

513 715 Jaguiluedumsd 3(3-0-6)
CLO1  afusvguiiazanuvangveuvausn 4 neiaguiluliegigndes
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PLOs

g NTuRavauusias PLO wasnadnsnsiauinatavisvessngivn (CLOs)

NN

513 716 wwilaaswnluusiaan 2(2-0-4)
CLOL  2AUTEN UHarANUNINEVBANANAN 9 YosansUsenavoasnluuiadntnoggneas

513 717 saumansiaznalnnsiiaufiseluaiietdunid  3(3-0-6)
CLO1  afusevguiarAumnevewvauie q vessnsnisiauiisenaiiliegregnaes

513 718 Tanuaueliuvsg 3(3-0-6)
CLO1  afusevguiuarAnumanevewvause q vasiaanandiefunidliogigndes

513 721 gmnasansiadl 2(2-0-4)
CLO1  afusevguiarAuvaneveuneaNe q nguvmamansinilasg1agneies

513 722 Yaumansiail 2(2-0-4)
CLO1  aAUsVguuarANMINEYeuVaNsIl 9 N1vaumansiaiilaetegnsios

513 723 wpilmiausy 2(2-0-4)
CLO1  afusengufuarAumaevevaNd1e 9 MmManlnloudiuliegnsgnied

513 724 wpillvlfhdmSundiiada 2(2-0-4)
CLO1  afusevguiazanumaneveaneaune 4 maadliihdwiuadildialaeggndes

513 725 \ailildnadugvesansiuanalvg)  2(2-0-4)
CLO1  afunenguimaaiildiamfeitesivaisluanalnelaegisgneias
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PLOs

g NTuRavauusias PLO wasnadnsnsiauinatavisvessngivn (CLOs)

NN

513 726 Wilulvllading 2(2-0-4)
CLO1  afusevguuaranuvaneveaneuns 4 maululiladndlaegegndes

513 727 \AdlA1uI0 2(2-0-4)
CLO1  afumevguuaranuvangveuneuse 4 maalaiulasg1agnsies

513 731 M5As1eAlnedsaininsuns 1 2(2-0-4)
CLO1  afuswwinmIveAsolenvernauinaninsunslieggndes

513 732 MATIsAlagTBaUnnsues 2 2(2-0-4)
CLO1  eAusemannIsvenAseslianIisganshilowmauaidila dunsisn 913U Tuedesuuniufnisloiuud waz
wuaaUnInsiuns degegnaes

513 733 MyATIeRlagTsAdllndh 2(2-0-4)
CLOL  eAUmevguiNug U Naunarans way Iaransvasufisenailinile
CLO2  afumevannsvasnallalnmuilowns liawnumns wazlasluwnd wuwesiwuaillihlasgagnses

513 734 MsiAIsilegddlasuuns - 2(2-0-4)
CLO1  aAuTIenguugIunIskenauvantasinlnnsile

Y

CLO2  adumEmanNsNITYIUTesnallawialasininns il dadalasunlnns Wl wasniuiunaiadu wleia3ifangan

Tasulnns W way Lmﬁaﬁ‘ﬁLﬁﬂimiw%%alﬁasmgﬂﬁ@q

513 735 YjUAn1sieeilaeldiesesiis 1 1(0-3-0)
CLOL  afuneuazyiimMnaasdldinsasiloniernauiinaninsiueslaogisgneias
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PLOs

g NTuRavauusias PLO wasnadnsnsiauinatavisvessngivn (CLOs)

NN

513 736 UjUAN1sBAs1eilagldiaTesiia 2 1(0-3-0)
CLO1  afuseuazyiMInaaedldinsesiiendisaansihilewmauazidila dunsisn 13U Tuedesuuniuinislouuud wag
wuaaUnInsiuns lnegegnaes

513 737 msUsgiununnlueitieset  3(3-0-6)

CLO1  afuswwmelian1swIeuiiegdmiunsiaseila

CLO2  eAuswadAnltdmIuMTnTEATTINu warmsUsziunateyalsogisgnies

CLO3  aAUsIumiNNITNSTUTRIAUYNABINRYIIATIE WagmslinisSusesiosUAnmsliasesila

513 738 uluwmalulagtugedmsumiiiasen 3(3-0-6)
CLO1  afuswminnIsMsduaTIz lazn1snsiaaeudnvazvasTanuiluldeg1agneias

CLO2  aAusIenannIsnIsUssendldianuily wazunlumaluladgdmsuiaiinsisiujoinisuudnle

513 741 Fuedl 1 3(3-0-6)
CLOL  aAumengumaaiilarANuvngveImAniae 9 Nedtuduailaegignies

513 742 F@dl 2 3(3-0-6)

CLOL  2AUTENgEIMAATLaYANUMINEVRIAANTIAIN 9 NEINVTINAINUAERTILATOUINAAIERT WAZINATUORTUNENTDS

'
a

faiTinleogegnaes

513 743 wallAlun15IEN19T 1AL 3(2-3-4)
CLOL  adunenguimamilineitunannisuasinatalueslfianmsidensdueilliegragneas




174

PLOs

g NTuRavauusias PLO wasnadnsnsiauinatavisvessngivn (CLOs)

NN

513 744 Yyadlildda 3(3-0-6)
CLO1  afuswvguimuaiiuazrannmsmaeiiidndlaeeisgnsios

513 745 wiplulagfduioaena 3(2-3-4)
CLO1  eAusenguimuniiiieniundnnisvesvalulafduedaenauliegagnsies

513 746 FALVRNUNUTY 2(2-0-4)
a = = o @ &1 a U o Moy o
CLO1  8AUTIENYBANILANLAZAIIUNUIYVDIATANTIANG 9) msnﬂummulmamﬁgﬂmm

513 747 Falivesity 2(2-0-4)
a = = o @ &1 a v o a A vy v
CLO1  8AUTIEMNBANILANLAZAIIUNUIYVDIATANTIANG 9) msnﬂ‘ummmmwsﬂmamﬂgﬂmm

513 748 FuAYDILAYUING 2(2-0-4)
CLOL  afunenguimaaiilaranuvingvesdAniane 9 Netuduaiivedasuinisineg1agnaes

513 749 wialuladvasoulal 2(2-0-4)
a al a o [ & 1 ‘:l' £y a % 1 U
CLO1  afusevguimuaiinazanuvingvesddnisn q Neatumalulagveteulsdldegsgnies

513 751 LAflBuvgiatatugs 3(3-0-6)

CLO1  efuswvguimualiduvsdndiatugsldegnegnaes

513 752 awUnnsalndvuadualidunid  3(3-0-6)
CLO1  afuswvguimuaininervesivaninsalnUldegregnaes
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PLOs

g NTuRavauusias PLO wasnadnsnsiauinatavisvessngivn (CLOs)

NN

S

513 753 ANSALATIZVNIWALDUNSE EN 1 3(3-0-6)

v (3 IS

CLO1 aﬁﬂimmqwﬁmqLﬂﬁﬁLﬁmﬁuaqmmimmmumqmu%uw dUugalaogegneas

513 754 MIFUATIEINNAATBUNIETUES 2 2(2-0-4)
CLO1 aﬁﬂiwmwﬁmﬂLﬂﬁﬁLﬁmsﬁmﬂumimmev‘wmqmmaw aﬂmamqmmm

Y

513 755 wadianimalslynin 2(2-0-4)
CLO1  afuswvguimuaiinifeitesiumaiiamelsluninldegnsgnies

513 756 LALKEASMINTTINYIA 3(3-0-6)
a = A A ) A a o o« av v v
CLO1 aﬂﬂi’mmwgm&meLﬂmﬁuaaﬂuLﬂmammmmqﬁiiummimamagﬂmaq

513 757 msUssendlaveniudtulunsdunneimaaiidunid  3(3-0-6)
CLOL  afunenguimaniiiiiertesiulaneniugdunldlunisdunseimaniidunidlastiegndes

513 758 nMsduATIsIMGAlBuvISuuveaNNns  3(3-0-6)
CLOL  afunengumaaiiiiieitesiunsdunmeimaniiduniduuveauinslaaggnded

v a

513 801 dunundmivinAnwiuSveyrgulUudia 1
CLO1  eAUTvENNTHALNG BMUATTUGIWLA

1(0-2-1)
gatosiumdeduuulaagagnsies

513 802 dunwdgmiuinAnwiTve e dodin 2 1(0-2-1)

a v a IS PR 14 % v Y ' 1 ¥
CLO1 @ﬂﬂiﬁﬂ%ﬁﬂﬂ’]iua%%ﬂ“@{]%ﬂLﬂlﬁmﬁﬂﬂLﬂEJ'J“ZJENﬂU‘WJ“U@ﬁiJZJUWVL@I@EJNQﬂﬁ]@ﬂ

Y
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PLOs

g NTuRavauusias PLO wasnadnsnsiauinatavisvessngivn (CLOs)

NN

513 803 dunwdmsuinAnwiusvequldngin 3 1(0-2-1)

¥

CLO1  afuswwinnsuaznguniuaiivugaiiieitesiuideduuulasg1agneies

Y

513 804 dunudmsuinAnwiusvequldndien 4 1(0-2-1)

v

a o = o ~ A Y v v ¥ o Y 1
CLO1 E]ﬂU’i']EJ‘Waﬂﬂ’]iLLaWE]“HJ;]VI’NLﬂusﬂuﬁﬁmﬂEJ’J‘UENﬂUWNJE]ﬁ@JiJU’]VL@E]EJ’NQﬂG]EN

Y

513 808 LALWINNTTU 2(2-0-4)

i
IS

CLO1  afuswwinmsuaznguniuaiiduganlalunisaiauinnssula

513 811 [asAnamzuaileofiunid 1 2(2-0-4)
CLOL  afunenguimaniiiiievesivitenaulasgragnaes
CLO2  efumeuanasuruAniu Weoulsanguiiunsuszendldla

513 812 13afn@mzmualietuvsd 2 2(2-0-4)

a a aa a v Y v v a 1 4
CLO1  afuswvguimuaiiiineitesiuimdeiaulastagnsies
CLO2  aAuswuandsumuAnmiu Wonlvwguddunmsussyndldle
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CLO2  eonkUULazHaUBLUIMALTNNNTgIAINUIAnssula

513 891 Imeniinus (Hafieuwin) 48 e
CLO10 vhnuswiugauld danusuiinveusenthinlasuseuning uaysiediusiy

513 892 Aneninus @afguwmn) 36 NUIBNA
CLO10 vhnuswiugauld danusuiinveustenthinlasuseuning uavsiediusiy

513 893 Wenilnus @Anguwin) 48 vihefin
CLO10 yhawswiugauls Innusuinveuseninilasuleuning uagsodius

v & a v a

PLO8 UfuRnueg1@edng Nssileuity Sulinvauseoning ngssidouvatadAng 385350VaITUNITE KALATIHIUTIUNIRIVINITRALIYITN

513 705 AuUaeRBLazaTIUTIMEmMSTUNUIY  1(1-0-2)
CLO6  Usemginunuasseusiavasinidelasesgndes

513 711 wilatunsg 1 3(3-0-6)
CLO4  SuRimwaulusaaunlasulaunLng
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PLOs

g NTuRavauusias PLO wasnadnsnsiauinatavisvessngivn (CLOs)

NN

513 721 gauvnamansiail 2(2-0-4)
CLO5  SuRavaulumaunlasuyaunuig

513 722 98uA@nILALl 2(2-0-4)
CLO7  Suliawaulusaaunlasuuauniie

513 735 YjUAN1shAseilagldiasesiis 1 1(0-3-0)
CLO7  SuRevaulusionuiilisuuauning Fedndnanaiingieit wazujuRnunginainisldniedle

513 736 UfuRn1siissilagldiniasiie 2 1(0-3-0)
CLO7  SuRevaulusionuiilasuueuning Fedndsanaiingien wasujuRnungnasinisldniedie

513 741 Ywedl 1 3(3-0-6)
CLO4 A1y warSulavaumertnANlAsULD UMY

513 742 aipdl 2 3(3-0-6)
CLO6  vheusuiudauld SuRavausiontiNflasuNaunINg wazsodILTI

513 743 wAdAluNI5IT8N19TLAL 3(2-3-4)
CLO6  vhawswuiudduls Sulinveusentnlasuleuning uaysediusiy

513 744 FuediNana 3(3-0-6)
CLO4  T°A1e warSuRavausainANlATULaUNLNY
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PLOs

g NTuRavauusias PLO wasnadnsnsiauinatavisvessngivn (CLOs)

NN

513 745 wiAlulagfdueanenay 3(2-3-4)
CLO7  vhawswiugauls Suiiaveusenthnilasuneuning uavsediusiy

513 746 F1ANY0UUUUTY 2(2-0-4)
CLO4  yhawsuugduld sulinveusentinlasuneunune uavsiediusy

513 747 FAUDINY 2(2-0-4)
CLO4  vhawswiugauls Suiinveusenthnlasuleuning uavsediusiy

513 748 FARVDILAYUINIT 2(2-0-4)
CLO5  vhawswiugauls Suiinveusenthlasuneuning uavsediusiy

513 749 walulagvedoulyy 2(2-0-4)
CLO6  vheuswuiudauld SuRaveusontihnflnsuneuning wagsodus

513 750 N159ANISEI5ALDUNSY 2(2-0-4)
CLO3  SuRiaveulun1svinausuAvansailounsie 19n159LAU NISI99U Lazn1IANen

513 751 \aldunIgHaENaTugs 3(3-0-6)
CLO6  SuRmwaulusiaunlasulaunuIe

513 801 dunundmiuind@nwuSvaquidosdia 1 1(0-2-1)
CLO8  UfuRmnNaT581UsIaluN15919BINANUIIINIT
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PLOs

g NTuRavauusias PLO wasnadnsnsiauinatavisvessngivn (CLOs)

NN

513 802 dunwidgmsuinAnwiUsvequldndin 2 1(0-2-1)
CLO8  UfUAnua5581U55UluN8919BaNaIYINTg

514 803 dunwdmsuinAnwiUsvequldadin 3 1(0-2-1)
CLO9  UUAnNa5581U55luN589198 A WIYINTg

515 804 duwwdgmiuinAnuusvequitagn 4 - 1(0-2-1)
CLO9  UURAnNa35581U55UluN1589198 A WIYINTg

513 805 sUgUTTIENIUAL] 2(2-0-4)
CLO4 U URMINRTIEUTTUYRIINIIY

515 807 1ALLTIQNANMNTIY 2(2-0-4)
CLO5  neBaunasiisnvasmnuinldlunisiaueld

513 808 ARUIANT T 2(2-0-4)
CLO4  adassAuinnssuvsesoyanadnuiALlaeg19nABwnuRTTUTTUMAININITUALINTIN

513 861 Anuduguszneunstundionainuinnssumand  3(3-0-6)
CLO5  ndegevinueiugiunadsusssuidlusnenisiduduszneunisia

513 862 LATlATBeE0197UES 3(2-2-5)
CLO6  UURmMuATsITHLALRTIOUTINNINIYINITHA N TN UNTRONLUUER SHARS Il ATRIE 91
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PLOs

g NTuRavauusias PLO wasnadnsnsiauinatavisvessngivn (CLOs)

NN

513 891 Angnilnug @Anfgumi) 48 virgin
CLO10 vihwwswiugdule Suilaveusenihnnlaiuteuning uagsodusu

513 892 Aneninwus GAguwn) 36 28
CLO10 vihwwswiugdula Sullaveusdenihnnlasuteuning uagseodiusi

513 893 Angniinug @Anfgumi) 48 menn
CLO10 yhnusiugduld Suiinveusienihnnlaiuteuning uagsodusy

PLO9 ysannisanuimaadsiuiumansduieundeymiluanideviseningnaivnssy

513 801 duwwdmiuinAnuusvaquitadgia 1 1(0-2-1)
CLOY9  hanuinnaansdusmysannisiuidedununlvianudilanasihaulauniu

513 802 dunwdmiutinfnuusvequitadin 2 1(0-2-1)
CLO9  hanuinneaansdusysannsiuidedununlvianudilanasinaulauniu

514 803 dunwdmsuinAnuusvequitudin 3 1(0-2-1)
CLO10 1hanuinnAmansdusuysanmsluidedununlydanudilatasinaulauniu

515 804 dunwdgmsuinAnwisve e dodin 4 1(0-2-1)
CLO10 ihAnuianeansdusinysannsiuidelasesdddelvidanudilauaziraulauiniy

513 807 LANLTIQNANNNTTY 2(2-0-4)

CLO6  uganIMsanuimansausiuiuanuimeaiiiioundgymilandanlssnueeavnssulaegavansay
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PLOs g NTuRavauusias PLO wasnadnsnsiauinatavisvessngivn (CLOs)

NN

513 861 Ananduguszneunstundionannuinnssumand  3(3-0-6)
CLO3  HenuinnssuanNNsAuAlLaYsaNNISANNIMaAliTIuiuaansaule

513 862 LATLATOIE1D19TUEN 3(2-2-5)
CLO7  ysaNsANUIMaAlsIiumansduiioranuuugnsHaniaiasasd1anslnl 9

513 891 Imeniinus (Hafieuwin) 48 ML
CLO11 ysann1sauineansdusiuiunsyhauldedielinanuiiinuasassavseduuinnssuld

513 892 Angndnwus (HALfguvin) 36 NUIBNA
CLO11 ysann1sanuineansdusiuiunsvhouidedielinanuiiinnuasassavseduuinnssuld

513 893 Imeniinus (Hadieuwn) 48 M8

CLO11 ysannsauiineansdusiuiunsyhauddedelinanuinianuasvassavseduuinnssuld

PLO10 AnAuLazas9assAuinnssy vieseuanadfmusiiuliivensuaueinufeinsvedATegnakasdiny

513 808 LATWIANTTY 2(2-0-4)
CLO4 @S NassAuInNTTUNTonNaYanedAn N AL lAoE19QNABININATIINUTTUNIIVINITUALIVITIN

513 861 anudugusznaunsduindeuainuinnssuniaued 3(3-0-6)
CLO2  mankuukaviaUakLINALTUNTEIAIINUTANTTUla

513 862 LANLATEIE1D19TUEY 3(2-2-5)
CLO8  finAunaraseassAuInngsy Ingaunsaseganatfnuiifuieiaugnsiasosdealiliusedninmuaznsany
soinsiulagiu
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PLOs

g NTuRavauusias PLO wasnadnsnsiauinatavisvessngivn (CLOs)

NN

513 891 Aneninwus @Aguwmn) 48 w28

1 [y o

CLO11 ysann1sauineansdusiuiunsyhauidedielinanuiiinuasassavseduuinnssuld

513 892 Aneninwus GAguwn) 36 28
CLO11 ysannsauineansdusiuiunsyhouldedielinanuiiinuadnassavseduuinnssuld

513 893 Angniinug @Anagumi) 48 mene
CLO11 ysannsmuinneansdusiuiunsvhauddedielinanuiniinnuadvassaviaduuinnssuld

WNEwe  @unsausu CLOs IinumnuiiugeuInAmenssunIsusmsvanans nSeuvisdinstudinlilussnunmsussguanenssunisudmswanans

winUsuiiunai 1 ase Whaweivssyuauznssumsiginisinnsan tngliesuieimdngasilymvioavassaladndudesdiu CLOs unnd

1 AS9
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