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NANgATEYIY AL
JnAnwdeednesiedvlunuinivndneiilulidesnin 30 niieis el
PUIAIT NIz lutesnin 102 nuledn wazsigdIvlunuinivdenias lidesnin 6

widein lneimhefnsiunaeavdngaslitdesndt 138 viefn

1. vanadvanw il swuliidfesndn 30 miwfn (gswandeavth 7-9)
2. vuadvantz - nulidesnin 102 wiiein Usznousme
2.1 WU WU 28 wuaene Usznouny

511101  uAaRaa 1 4(4-0-8)
(Calculus 1)

511102 wAAAAH 2 4(4-0-8)
(Calculus II)

512101 F9Anevhly 1 3(3-0-6)
(General Biology )

512103 UfURnsiinewnlu 1 1(0-3-0)
(General Biology Laboratory I)

513101 afivialu 1 3(3-0-6)
(General Chemistry 1)

513102 adivily 2 3(3-0-6)
(General Chemistry II)

513103 UftAnisiadivialy 1 1(0-3-0)
(General Chemistry Laboratory 1)

513104 UftRnsadivily 2 1(0-3-0)
(General Chemistry Laboratory II)

514101 FAndld 1 3(3-0-6)
(General Physics 1)

514102 Wandlu 2 3(3-0-6)
(General Physics II)

514103 UFAmsTiAndAlY 1 1(0-3-0)
(General Physics Laboratory 1)

514 104 UFTRnsHANdALU 2 1(0-3-0)
(General Physics Laboratory II)
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2.2 Fynanizanu wulitdsenin 74 wdwda Ussnausie

511 205

513 221

513 222

513 223

513 231

513 232

513 233

513 234

513 251

513 252

513 253

513 254

513 291

513 311

513 312

2.2.1 AYIUIAY WU 53 MQehn Usenaunie

ALAAERTANMSULNIVEIAEATNIBN N
(Mathematics for Physical Scientists)
\niERa 1

(Physical Chemistry 1)

\nilWEa 2

(Physical Chemistry II)
UuRnsweiimdda 1

(Physical Chemistry Laboratory 1)
LPIAATIEN 1

(Analytical Chemistry 1)

LAIALATIZN 2

(Analytical Chemistry II)
UfuRnIsAiAsIEn 1

(Analytical Chemistry Laboratory 1)
UURNSLATIATIZY 2

(Analytical Chemistry Laboratory II)
LABUNIE 1

(Organic Chemistry 1)

LPIBUNIY 2

(Organic Chemistry 1)
UfuRNsLALBUNTE 1

(Organic Chemistry Laboratory 1)
UURNSIALBUNIE 2

(Organic Chemistry Laboratory )
wifuAuUasnse

(Chemical Safety)

Lpdlatun3d 1

(Inorganic Chemistry 1)

inilofiunag 2

(Inorganic Chemistry 1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

2(2-0-4)

2(2-0-4)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

1(1-0-2)

3(3-0-6)

3(3-0-6)



513 313

513 321

513323

513 331

513 333

513 341

513 343

513 354

513 361

513 491

513 493

513 344

513 351

513 352

513 353

513411
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Ufuinisialietiun3d

(Inorganic Chemistry Laboratory)
\wiWEfa 3

(Physical Chemistry II)
UfuRnseiinEna 2

(Physical Chemistry Laboratory )
LAIALATIZY 3

(Analytical Chemistry IlI)
UfuRnIsaiinsIzn 3

(Analytical Chemistry Laboratory IlI)
Pupdl 1

(Biochemistry 1)

UURN5TNAL 1

(Biochemistry Laboratory 1)
awnlnsalnUlualdunse
(Spectroscopy in Organic Chemistry)
wialulagasaumaluipil
(Information Technology in Chemistry)
duaun

(Seminar)

1A59971U398

(Research Project)

2.2.2 Jynasn uulitesnin 21 wdleis Usznause

1(0-3-0)

2(2-0-4)

1(0-3-0)

3(3-0-6)

1(0-3-0)

4(4-0-8)

1(0-3-0)

3(3-0-6)

3(2-2-5)

1(0-2-1)

2(0-4-2)

(1) nguivideAuiden dwulitesndt 8 wiiein Uszneusie

aa = = a
IDNIANYINNYILAN

(Methods in Biochemistry)

1
a6

\AHBUNIITUGS 1

(Advanced Organic Chemistry 1)

i
a6 v

\ATBUNIETUES 2

(Advanced Organic Chemistry 1)
UftRnsindBunidtugs

(Advanced Organic Chemistry Laboratory)
mﬁaﬁuﬁéifuqq 1

(Advanced Inorganic Chemistry )

2(1-3-2)

2(2-0-4)

2(2-0-4)

2(0-6-0)

2(2-0-4)



513421

513 422

513 431

513 432

513 441

513 471

513413

513 414

513 415

513 416

513 417

513423

513 424

513 425

513 426

513 427

37

frdesuaziaiised

(Nuclear and Radiochemistry)
wilaiavesansiuanalg

(Physical Chemistry of Macromolecules)
Lﬂﬁ'ﬁmsﬂzﬁ%’juqq 1

(Advanced Analytical Chemistry 1)
Lﬂﬁ‘imswﬁ%uqq 2

(Advanced Analytical Chemistry II)
Al 2

(Biochemistry 1)
JEUUNIIANISAN Nl UgREMNTTY
(Quality Management System in Industry)

(2) nguAvnden Fwulidesndt 13 wihein Usznaume

UftRmandotunidtugs

(Advanced Inorganic Chemistry Laboratory)
WamdeudnvardmsuasUsznaustiunse
(Characterization Methods for Inorganic Compounds)
Tanuilu

(Nanomaterials)

v 6

MU UUIIEIUS
(Heterogeneous Catalysis)
wlvessIngu ten-uden

(Chemistry of f-block Elements)
Yaumansialiuaznalnad

(Chemical Kinetics and Mechanisms)
QauvNaAAn3LALl

(Chemical Thermodynamics)
wAdilusi
(Electrochemistry)
anlnsalnUnaeiin@na
(Spectroscopy in Physical Chemistry)
Tanwodiuos

(Polymer Materials)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

1(0-3-0)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)



513 428

513 429

513433

513 434

513 435

513 436

513 442

513 443

513 444

513 445

513 451

513 452

513 453

513 461

513 462

513 472

513 473

513 474

38

uillnladindi oy

(Basic Nanophotonics)
wuudnaessavlaananiall

(Chemical Molecular Modeling)
NTIATIERIAnTou

(Analysis of Complex Materials)
Aieseiduge 3

(Advanced Analytical Chemistry IlI)
MslAssimaaiivet

(Chemical Analysis of Water)
winnssulusuiesizinisiva

(Innovation in Flow Analysis)

Fupdl 3

(Biochemistry IlI)

FUATVDINY

(Biochemistry of Plants)
FuATVOILNVUAIERNT

(Biochemistry of Nutrition)
UURNsTeTivatlnvuans
(Biochemistry of Nutrition Laboratory)
WsduATIZINILALTIUNIY

(Synthetic Methods in Organic Chemistry)
LB UVTIVDINANAUNTTINYIR

(Organic Chemistry of Natural Products)
MU NTEYIRAUNINS

(Asymmetric Catalysis)
VANNIINNEINIMAENITUTINITANMTaMTULNINeAans
(Principle of Business and Management for Scientist)
N3AANITHALEIENOAAIINITNILAL
(Chemistry Knowledge Management and Outreach)
willugeannssudianvsednd

(Chemistry in Electronics Industry)
WilledELazn15UsEYNe

(Color Chemistry and Applications)
wniliuAaus

(Chemistry and the Arts)

2(2-0-4)

2(2-0-4)

2(1-3-2)

2(2-0-4)

2(1-3-2)

2(2-0-4)

3(3-0-6)

3(3-0-6)

2(2-0-4)

1(0-3-0)

2(2-0-4)

3(3-0-6)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(2-1-6)

2(2-0-4)
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513 475  IASIEMURRINeFEnS 2(2-0-4)

(Analytical Chemistry in Forensic Science)

513 476  AiNeAWBS 3(3-0-6)
(Polymer Chemistry)
513481  Sesdmanizmanileunss 2(2-0-4)

(Selected Topics in Inorganic Chemistry)

513482 \Sesdmaniznaaiiiiaia 2(2-0-4)
(Selected Topics in Physical Chemistry)

513483 Sesdmanieniaaiilngie 2(2-0-4)
(Selected Topics in Analytical Chemistry)

513484  \Sosmanienadauadl 2(2-0-4)
(Selected Topics in Biochemistry)

513485  \Sosmanieniaaiidunie 2(2-0-4)
(Selected Topics in Organic Chemistry)

514373 Bdnsedndiugudmiuiniveenans 2(2-0-4)
(Basic Electronics for Scientists)

516 310 MIANISVDLAEIINLTNIUGAANNTTH 3(3-0-6)
(Industrial Waste Management)

516320 wildwindex 3(3-0-6)
(Environmental Chemistry)

wazaInsndenAnwsednlunguivdefuidenta

3. vaandvndenas udulitesnd 6 wiefn
Tidendnwldnnynneiniidaseuluminerdofating viessivives
antuduiildfumuiiureunnauenssuMIUsES A IImans frindnuidendnw
nedvlvivnidenvesnmivians ssfoshluanmszduadevemnaeinluiviemns

sulumneIvanizaly Wiesnsiaaaueulunisdisansane

wanawn  nistundlsinlundaznuindyn Tiduidusiedun azweniuniunn

sneivnlasrgdvuieluianedasnuandvntila
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WNUATSANYMENgATENUI IV AL

UM 1 aansAneN 1

SHAIYN Fasrein UIUAUBAR
(U-Y-1)
081 102 | nwsanguluiinyszaniu 3(2-2-5)
511101 | uAaAad 1 4(4-0-8)
512101 | Fdnewihl 1 3(3-0-6)
512103 | UfuRnsiainewinlu 1 1(0-3-0)
513101 | wadivhly 1 3(3-0-6)
513103 | UfRnsiaiivhly 1 1(0-3-0)
514 101 | WAndvialu 1 3(3-0-6)
514103 | UfURnsiandimly 1 1(0-3-0)
3T 19
i1 mansdnendi 2
AU Fos1e3 IUIULBAN
(U-Y-1)
081 103 | NMSWAUINNYENIWIDINGY 3(2-2-5)
511102 | uAaAH 2 4(4-0-8)
513102 | wdivily 2 3(3-0-6)
513 104 | UjtAnisiadivhly 2 1(0-3-0)
514102 | f@ndvily 2 3(3-0-6)
514 104 | UftRnsiAndval 2 1(0-3-0)
...... daduidennaindnuiiay 3
3T 18
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WNUATSANYMENgATENUI IV AL

N 2 aensaned 1

SHAIYN Fosein IUIUAUBAR
(U-Y-1)
510 201 | MMWNBINGUTTINEIAIARNT 3(3-0-6)
511 205 | AdlaAansdmsutininerransnianin 3(3-0-6)
513221 | wilW@da 1 3(3-0-6)
513 231 | 1AINATIE9 1 2(2-0-4)
513 233 | UURn1sadianeien 1 1(0-3-0)
513 251 | LdiBumn3d 1 3(3-0-6)
513253 | UfuRn1sndidumse 1 1(0-3-0)
513291 | wnfiduaudasnds 1(1-0-2)
...... Agdadudenmuanin@nwrily 3
AU 20

N 2 aransanen 2

.- 4 - IUIUNUIEAN

eIV ¥a3183%1
(U-Y-u)

510202 | mMwidanqudviunisieans 3(3-0-6)
513222 | wndlWdfa 2 3(3-0-6)
513 223 | UfuRnseila@na 1 1(0-3-0)
513232 | \AdAATIEY 2 2(2-0-4)
513 234 | UAURN1sATAATIE 2 1(0-3-0)
513 252 | \dBumse 2 3(3-0-6)
513 254 | UHURn1seRdunsd 2 1(0-3-0)
515201 | edffiugu 3(2-2-5)

...... Avndentuseindnuvhluiisivuelag 3

AMZINYIANENT
39U 20




a2

WRUNISANEMENGATEIVI IV AN

N 3 AaAnsAnen 1

SREIY Fos1e39 IUIULBAN
(U-Y-1)
081101 | mwlneifiensdeans 3(3-0-6)
513311 | ipdlefiuvse 1 3(3-0-6)
513 321 | LAdlslddia 3 2(2-0-4)
513323 | UjURnsiedinidna 2 1(0-3-0)
513331 | 1AdATIZ 3 3(3-0-6)
513 333 | UfUAMseTIAIe 3 1(0-3-0)
513 341 | Fedl 1 4(4-0-8)
513 343 | UURn el 1 1(0-3-0)
513 354 | anlnsalnUluedidunse 3(3-0-6)
3T 21
U 3 aannsinendi 2
SHEIY Fos139 IUIUUBAN
(U-Y-1)
513312 | wadlatunse 2 3(3-0-6)
513313 | UfuRnisiatietiunse 1(0-3-0)
513 361 | wialuladaisaumaluiail 3(2-2-5)
...... ITIAUEenlUMNAIYIANE 4
...... A NFONIUNLINIT AN 6
AU 17
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WHUNISANEMENGATEIVIIY AN

N 4 aransaneN 1

.- 4 - IMUIUNULEAA
SHAIYN Yo51873%1
(U-Y-u)
513 491 | duuu 1(0-2-1)
...... AUIPULADN MUNLINIT RN il
...... U NADNIUNLINIV AN il
...... P 1TIAULEBNUUINIV AN W19 3
...... v naenlunIMITLEBNLES 3
SUIUIU 15
U 4 aen1sAned 2
v o 4 - UIUKRUIAN
SWEIYN Fa51837
(U-Y-u)
513 493 | lAsaauiee 2(0-4-2)
...... U NADNIUNLINIV AN 3
...... v naenlunLIAITLEBNLES 3
SUIUIU 8




513 101

513 102

513 103

513 104

513 221

183

AND5UNYS1LAIVIIV AN

wadivialy 1 3(3-0-6)
(General Chemistry 1)

USunaudusiug Tassaiesneuuasaudfvedsinmunisnesis wussial
Wi vty gaunwasans

Stoichiometry. Atomic structures and properties of the elements in

the periodic table. Chemical bonding. Gases. Solids. Thermodynamics.

wfinall 2 3(3-0-6)
(General Chemistry )
Apradurion : 513 101 wadivily 1

YoamnaazaIsaraly aunaniuazaunavedlessu il saueans
il wiisunididedu

Liquids and solutions. Chemical equilibrium and ionic equilibrium.

Electrochemistry. Chemical kinetics. Introduction to organic chemistry.

Ujtianmsiainaly 1 1(0-3-0)

(General Chemistry Laboratory 1)

Frdaunion : 513 101 wilvhll 1 WisenaSeundoudulidesnin 10 &Uan
nMsvnaesiaenndosiuiioniluseivn 513 101 willy 1

Experiments related to the contents in 513 101 General Chemistry .

UftRnsasiialy 2 1(0-3-0)
(General Chemistry Laboratory )
Sndadunew : 513 102 wilihly 2 weeraSeundoutulitiosndin 10 &Uaw
513 103 UftRnsiadivialy 1
msveassiidenadasiuiiionilusieden 513 102 wilvill 2

Experiments related to the contents in 513 102 General Chemistry II.

wAWER] 1 3(3-0-6)
(Physical Chemistry 1)
UaAuneu : 511 102 UARANH 2
513 102 pfivhly 2

wiauaznguisatveuia guunamans augawnil aunaignia 8idnlns
Taduanadlni ansazarevesansitlddudidninslad

Gas and kinetic theory of gas. Thermodynamics. Chemical equilibrium.
Phase equilibrium. Electrolytes and electrochemistry. Solution of non-
electrolytes.



513 222

513 223

513 231

513 232
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wAWERa 2 3(3-0-6)
(Physical Chemistry II)
A0IAUneU : 511 205 AmnAdasdImsUTNIneIrEnsnenIn
513 221 wLdda 1
NANAITNNNAANERTAIBUAL dUNITVLIRAINDT aluninsalnUvssznon
wazluana
Principles of quantum mechanics. Schrodinger equations. Atomic and

molecular spectroscopy.

UURAnsmainEda 1 1(0-3-0)
(Physical Chemistry Laboratory 1)
UIRUneY : 513 222 1aliTdNa 2 wseetassunsennulidesnin 10 dUn
nMsvnaesigenndostuiionlusiein 513 221 wiiiafa 1 uay
513 222 \adWANa 2
Experiments related to the contents in 513 221 Physical Chemistry |

and 513 222 Physical Chemistry II.

LANATIEN 1 2(2-0-4)
(Analytical Chemistry 1)
Jdafunion : 513 102 afivly 2

wé’ﬂmsﬁugmmaamﬁ%mmzﬁ nuuiisensanaziva Ujnsen
pandnduazIantu Ujisennsiieansledoutazyjiseinisiiangneu n1s
ﬂizqmﬁﬂﬁﬁ%mma'wﬁiumﬁmswﬁ@aﬂ%mmiﬂamsmﬂmﬂaul,l,azmii’m

Y3uns aunaniiseninadlunisadamediviazane

Basic principles in analytical chemistry. Theory of acid-base,
oxidation-reduction, complex formation and precipitation reactions.
Applications of the above-outlined reactions in quantitative gravimetric and
volumetric analysis. Interface equilibria in solvent extraction.

\AiAATIZI 2 2(2-0-4)
(Analytical Chemistry II)
FwdeRuneu : 513 231 TR 1

ndnn1s taseailenaznisuszyndmaianisdanstlleianuazia-
Daaninsuns Waeslswnsuazroalnsiuns ozneuinaiunlnsiuss wastend

daUnnsiuns

Principles, instrumentation and applications of the following
techniques:  ultraviolet and visible spectrometry, fluorometry and
phosphorimetry, atomic spectrometry and X-ray spectrometry.



513 233

513 234

513 251
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UfuRn1salidasIent 1 1(0-3-0)
(Analytical Chemistry Laboratory 1)
Jdafuriou : 513 104 UfTRmaiaiivald 2
513 231 LAflATIEY 1 Miseonassunseuiuliddesnia
10 dUnsi

anuaataadoulunITilATIEd Msllasgsideyaiieain inToslouay
wedialunsiaseiiduina msveaesieafunsiesgiasineiianagnay
warmsIausnsiinanidlusedvn 513 231 wiflesen 1

Errors in chemical analysis. Statistical data analysis. Instrumentation
and techniques in quantitative chemical analysis. Experiments on chemical
analysis based on gravimetric and volumetric methods as outlined in 513

231 Analytical Chemistry |.

UuRnIsLAlAATIEN 2 1(0-3-0)
(Analytical Chemistry Laboratory )
F10sAUneUY : 513 232 1aTAATIEY 2 Wieonassunieuiuliddeunin
10 dUai
513 233 URURAN5IAITATIEN 1

A1INAAeRREITUITIATIZRRUURI9 finaadalusieivn 513 232 wad
AT 2

Experiments related to the contents in 513 232 Analytical
Chemistry II.

ARBUNTY 1 3(3-0-6)
(Organic Chemistry 1)
Aprfadunew : 513 102 wafivialy 2

Wuszialuarlasaase nydeandu audd Jjisewaznisdunsiev
asUszneudun3d awslawndiffugiu uazmsliasziroulediudy

Chemical bonding and structures, functional groups, properties,

reactions and syntheses of organic compounds. Basic stereochemistry and

conformational analysis.



513 252

513 253

513 254

513 291

186

ARBUNTE 2 3(3-0-6)
(Organic Chemistry II)
FwdeRunieu : 513 251 Lalduvsy 1

ansdnanstuufizenadl asluieanlessuy weariaswuulessu AsUaY
usida a5 luvdy muia§Aseniieades aslulawse nsnegiilu wulng
LUshU wazaln

Intermediates in organic reactions: carbocations, alpha-carbanions,
carbon radicals, carbenes, nitrenes and related reactions. Carbohydrates,

amino acids, peptides, proteins and lipids.

UfuRnIsLANBuN3e 1 1(0-3-0)
(Organic Chemistry Laboratory I)
Jdafuriou : 513 104 UfTRmaiatinald 2
513 251 1pddunsy 1 vIseasvunsouiulitesnin 10 dan
msmaamﬁ'mﬁ’umﬂﬁﬂmmaﬂLLazmiv‘hmﬂﬁU%qmé n1sANYIUATEN
wilvesasUsznovszanifntazezlsunfin
Experiments on separation and purification techniques. Studies of

aliphatic and aromatic compound.

UfuRn1sualidumsd 2 1(0-3-0)
(Organic Chemistry Laboratory II)
Fwdsdunau : 513 253 UY{URNseLBUVSY 1
513 252 1adumsd 2 seonassunseuiulitdesnin 10 dUam
mManeaesTiieatesiunsdauneiasdunidlngendunisiasunuamyileddy
Experiments on organic synthesis concerning functional group

interconversion.

wiiuAuUasany 1(1-0-2)
(Chemical Safety)
Fgdadunion : 513 102 wadlviald 2

Useinnaesdunseanasiadl nsannisansiailegtalasade nsiiu s
yuds N15lE NsUTa wagn1sinde deyarinulasadelunisldaisiaiivazing
DUNTE Lﬂ%@ﬂﬂaaﬁ’udauqﬂﬂa N133IANITNIARNEY kagnIsUgUNeIUI

Types of chemical hazards. Safe management of chemicals: storage,
transportation, operating practice, treatment and disposal. Material Safety
Data Sheet (MSDS). Personal protective equipment. Emergency responses
and first aid.



513 311

513 312

513 313

513 321

187

atiunid 1 3(3-0-6)
(Inorganic Chemistry 1)
Jndafurion : 513 102 afivhly 2

laseasernal MsNsIRkazanURvesis Wuseal auuinsuasnoe
n3U lasasraveandnlesatlin lassaisvedlansuasngutoundaanu nilves
519 luNgUNan

Atomic structures. The periodic table and properties of elements.
Chemical bonding. Symmetry and point groups. Structures of ionic crystals.
Structures of metals and the energy band theory. Chemistry of the main
group elements.

daliun3d 2 3(3-0-6)
(Inorganic Chemistry )
10sRUNeY : 513 311 adlolumn3d 1
lassadwaznisiinlelguesvetaisusznoulneasiudy ngujauiunan
ngufauindunus aulinaudindnuazanasudidnnsedng wailaisazany
nalnvesufiseatiuvsd
Structures and isomerism of coordination compounds. The crystal
field theory. The ligand field theory. Magnetic properties and electronic

spectra. Chemistry of solutions. Mechanisms of inorganic reactions.

UfuRn1suaiatiunsd 1(0-3-0)
(Inorganic Chemistry Laboratory)
Jdafuriou : 513 104 UfTRnmaiativald 2
513 312 \adledunsd 2 nivenassunseunulidesnin 10
dUani

nMsnnaesiigenndasiuileonilusiein 513 311 wilefiunid 1 uay
513 312 Lpdlofiuviad 2

Experiments related to the contents in 513 311 Inorganic Chemistry |

and 513 312 Inorganic Chemistry 1.

\niildna 3 2(2-0-4)
(Physical Chemistry IIl)
AnUsdunieu : 513 222 iailildda 2

nnensveslisenall aaudansiniiuaznalniall ssuuneaaoyd LAl
i NMsRAduULaENILTUIUNSLTIUNTeN

Rate laws of chemical reactions. Chemical kinetics and mechanisms.

Colloidal systems. Surface chemistry. Adsorption and catalytic processes.



513 323

513 331

513 333

513 341
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UjuRAnsimiinEna 2 1(0-3-0)
(Physical Chemistry Laboratory )
ndsdunau : 513 223 UJURNSwEwETR 1
513 321 \adAdNa 3 seonassunieuiulitesnit 10 dUansi

nMsnnassiidenndsstutiomlusiein 513 222 piiflada 2 uas 513 321
WwaTERa 3

Experiments related to the contents in 513 222 Physical Chemistry I
and 513 321 Physical Chemistry lIl.

1AgiAATIZI 3 3(3-0-6)
(Analytical Chemistry i)
UIAUNBY : 513 232 LAdlATIEht 2

Whasgvimaediliissiandag asudntnwes wnudlewss alawns
wagdlaninsunsiuns launuuns warwaumelsuns whauazdaialasun-
A MTIATIERTIAINTou

Electroanalytical methods conductometry, potentiometry,

coulometry and electrogravimetry, voltammetry and amperometry. Gas
and liquid chromatography. Thermal analysis.

UfuRnIsialidiaTIent 3 1(0-3-0)
(Analytical Chemistry Laboratory IlI)
FwdeRunie : 513 234 YURn1siaiteTIent 2
513 331 1AAATIZY 3 wiaeeaRsunTaniulitesnid
10 dUnnsi
MInaasnislfuIEiasiziuuusng 4 finanaddusiedu 513 331 ad
WATIZY 3

Experiments related to the contents in 513 331 Analytical Chemistry II.

Yuad 1 4(4-0-8)
(Biochemistry 1)
Agndadunew (1) 512 101 F3imehly 1
513 250 LARBUN3Y
30 (2)512 101 F3inewily 1
513 252 LAflBuvse 2
Tassaiauazmiivestaluana oulvsduazdmdsnuemans wumueddy
LagN1IAIUAN MaAUSIwLagnITHanIoanvesdayaneiugnssy Wugimnssy
Structures and functions of biomolecules. Enzymes and bioenergetics.

Metabolism and regulation. Storage and expression of genetic information.
Genetic engineering.
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513 343 UjUAn153ad 1 1(0-3-0)
(Biochemistry Laboratory 1)
FwdeRuneu (1) 513 255 UjURnsalduvsy
513 341 Yaadl 1 visenaseunsonnuliidesnin 10 dUav
%39 (2) 513 254 UFURNSIANBUmSE 2
513 341 Fiadl 1 viaenassunsouiulidesnin 10 dan
nsneaesidenadastuilemlusieinn 513 341 Fuadl 1

Experiments related to the contents in 513 341 Biochemistry |

513 344 /MANEIMITUAL 2(1-3-2)
(Methods in Biochemistry)
wdsfuneu : 513 341 Fuadl 1
513 343 YJUAN5¥AL 1
nguiuarujuinisiifeadesiuitnisuaziaiosdenldlunms@nunidems
FuAL NITLEN NITIANITHALNITIATIENTILIENA N1TUTBUIANE N1TIATIEN
uazmsthiauedeyadilsiainnismaaes

Theory and practice related to methods and instrumentation used in

biochemical research studies. Isolation, manipulation and analysis of

biomolecules. Processing, analysis and presentation of the experimental

data.

¥
N ¢ o

513 351 LANBUNIIYUES 1 2(2-0-4)
(Advanced Organic Chemistry 1)
TaAuneu : 513 252 1p3dun3d 2

1n¥a37 Lonsoulolaineddu VA arsdanaraunslszianiieslasie

Ufnse1 arslunanlessuunuuiu-naidda danveseaneda dames way

Tulnsiau wazUjisenfiisates ameslewniuagnalnues §Azen UjAzewuy

amosladianiivinazawasloandNn UNUNNISELASISARUUDANNNGS

Chirality. Atropisomerism. Topicity. Some reactive intermediates: non-

classical carbocations, phosphorus, sulfur and nitrogen ylides and related
reactions. Stereochemistry and reaction mechanisms. Stereoselective and

stereospecific reactions. Introduction to asymmetric synthesis.



513 352

513 353

513 354

513 361
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=

\nTiBunIdtugs 2 2(2-0-4)
(Advanced Organic Chemistry II)
Fyiafuriou : 513 351 iafidunidduga 1
nsfinwinalnuesujasenaidunidlneitnisaaumansinfiuazisoug
ANNduNusIznIalassaseiuaullunsiinufisen nquwussall UhATeN
osleAdn WIWMAURENTBUNIE
Determination of organic reaction mechanisms using kinetic and non-

kinetics methods. Structure and reactivity relationships. Chemical bonding

theories. Pericyclic reactions. Organic photochemistry.

UftAnsiafisuradtuge 2(0-6-0)
(Advanced Organic Chemistry Laboratory)
Adaduneu : 513 254 UHURNsTEunsY 2
513 351 LafiBurEdtugs 1 vieoradeundoniulidosniy
10 dUaai
mMsnaaesigIfuMsdLATIiaNTBuNTe

Experiments on organic synthesis.

awninsalnUlualidunsd 3(3-0-6)
(Spectroscopy in Organic Chemistry)
sAuneu : 513 252 LAdidunse 2
n1sUszgnawmatindansilaletan dunsise duadesuunuanislowuud
awnnsalny washuaauninswueslunisiaatlasaiswesasusenoudunsy
Applications of ultraviolet, infrared, nuclear magnetic resonance
spectroscopy and mass spectrometry in structural elucidation of organic

compounds.

walulagansaunaluad 3(2-2-5)

(Information Technology in Chemistry)

Feulw : lneanuBusanvesnAdyuadl
n1sUszenaldlusunsudnsiaguuasgrudeyaniaaiilunismssuduaty

UnAMY Laznsuauedeya N13TasuuLarNITIATIElasaselulana

Bsdeiavegaiedmsulam naall nsleszdanueainndeunay

FBnsmeaid vlavesdsdiuiniaail msdudunaznislsunvesdoyauasas

afuinaniiluasedisnasuiiuneiiazgulayaig 9



513 411

513 413

513 414
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Applications of program packages and chemical databases in
manuscript preparation and data presentation. Molecular modeling and
structure analysis. Simple numerical methods for chemistry problems.
Analysis of errors and statistical procedures. Types of chemical
publications. Searches and retrieval of chemical information and

publications in computer networks and databases.

infiofuvidtugs 1 2(2-0-4)
(Advanced Inorganic Chemistry I)
UIAUNDU : 513 312 Lallatiunie 2

wilvesansUsenoveesunlumiadn IsmsnadninsalnUlunisiigay
1Assas1eUesasusenouatiunse

Chemistry of organometallic compounds. Spectroscopic methods for

structural elucidation of inorganic compounds.

UftRnaiafioturidtugs 1(0-3-0)
(Advanced Inorganic Chemistry Laboratory)
Fwdsduneu : 513 313 YURnsiadleiuvsg
513 411 wniofuridtuas 1 vieenaiFeundoniulitionniy
10 dant
msnnaesiidenndestuidenlumedn 513 411 indieduristugs 1
Experiments related to the contents in 513 411 Advanced Inorganic

Chemistry |

IBRIIvEBUANEAINSUANIUITNOUBTIUNSE 2(2-0-4)
(Characterization Methods for Inorganic Compounds)
1sAuneu : 513 312 ailetiuvid 2

wdnnsfiug e ndeudnune  UssinvvasansUsenaveiuvide
FunoumsnTadeusnvae Fansnsedeudnuaes 9 Wy Juedesuniing:
lgiudaninalnl sunsuseadnivalnl gliuawuianlnalnl waliaded
wnd n1sldndesganssmidiaansou N1TIATIENINNIAINTEU

Basic principles of characterization. Types of inorganic compounds.
Characterization  procedures.  Characterization  Techniques:  nuclear
magnetic resonance spectroscopy (NMR), infrared spectroscopy (IR),
luminescence spectroscopy, X-ray techniques, electron microscopy and

thermal analysis.



513 415

513 416

513 417

513 421
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AUty 2(2-0-4)
(Nanomaterials)
FUsAUNDY : 513 312 allaliun3d 2
NsduATIETarMIANYIaNYARNITYaTanuUIly N15UTEYNd Nanseny
vosanuilusonyvdiazduindes
Synthesis and characterization of nanomaterials. Applications. The

impacts of nanomaterials on humans and the environment.

4

N15L3eUNTYIMUUITISHUG 2(2-0-4)
(Heterogeneous Catalysis)
Fwdaduneu : 513 312 iaileliunie 2

pdnnailesiurennsaUfiser nagaduuazanumans msdaase
LaENSANYIANYMTANIEY0IRBIIUSATEMUUIIsIUS wagn1sUseynd

Basic principles of catalysis. Adsorption and kinetics. Synthesis and

characterization of heterogeneous catalysis and applications.

wnilvaesangy wi-uden 2(2-0-4)
(Chemistry of f-block Elements)
Fdaduneu : 513 312 inilefiunid 2

vjs1auaunlug nys1gueniilus audininienmuasnuaivesIangy
wovl-udanuasnisuszgnd

Lanthanide series. Actinide series. Physical and chemical properties of

f-block elements and applications.

Humdgsuazalised 2(2-0-4)
(Nuclear and Radiochemistry)
ndsRUneY : 513 221 wllildra 1

U5 NATYT N1TEAIUAIVIENTANTUATIE SUATASIE1TENINNTE
TAdesiuaans NInsIawasnN1sinUsuasead dunsieanseduaznisuseynd
ansnuliunSIEaLAL

Types of nuclear radiation. Decays of radioactive materials. Interaction
between nuclear radiation and matters. Detection and measurement of
radiation. Radiation hazard and applications of radioactive materials in

chemistry.



513 422

513 423

513 424
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wilndnavasansluanalug 2(2-0-4)
(Physical Chemistry of Macromolecules)
YUNNAAIANSLALANNAVDIAITALTAILVDIATIULANA G VAUAIANTVDY
Unsenisduaneiaisluanalvg anuduiussenitdasaiiamaniuay
auUAmenen nvesasiuanabing nsussgndanstuanalngludinusedniu
Thermodynamics and equilibrium of macromolecule solutions.
Kinetics of macro-molecular syntheses. Relationships between chemical
structures and physical properties of macromolecules. Applications of

macromolecules in everyday life.

vauransiadivaznalniall 3(3-0-6)
(Chemical Kinetics and Mechanisms)
dafuneu : 513 321 wilwdda 3

nOnT1veIUATE1ALl TFN1INAABINIAIUIAUAIEATIAT BNTHAYDY

a1l o

gunnTnednInswesU]izen nguvesdnsiiivesuisen nguiresuiiseny
9 Y ‘\.:
Tluaaas nszuiunsveserReNlasLsAfadasy Uisenluaisazaty Uisend
1ddss Ugasenfiiinsinsuasufiseieiidanas

Rate laws of chemical reactions. Experimental methods in chemical
kinetics. The effect of temperature on reaction rates. Theory of reaction
rates. Theory of unimolecular reaction. Reactions of atoms and free
radicals. Reactions in solution. Catalytic reactions. Fast reactions and

photochemical reactions.

QauUUNAAEAsLAY 3(3-0-6)
(Chemical Thermodynamics)
FUsAuneu : 513 221 pdiana 1

NAUOIQUNNAAIENT AUARVBAATTINALAITALA8ITI N1TUTTENATRYA

Y

NQUVNAANENT STUUTNLINUALUTBUmMUEN svuuvatgedUsznay Andinil

'
va o A

uagautAsuilesnin luarides weniiiduazusundeulniivensad guvna
GUGIERERTE

Laws of thermodynamics. Equilibria of real gases and non-ideal
solutions. Applications of thermodynamic data. System of intensive
variables. Multi-component systems. Chemical potential and other partial
molar properties. Activity and electromotive force of cells. Statistical
thermodynamics.



513 425

513 426
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g lwHA 3(3-0-6)
(Electrochemistry)
ndsAUneY : 513 321 wllilara 3

dunsNse1TEnIglensuLazfvinazaty sunsnseITzIglosauLaznIg
yudilesouluaisazais vguivemindudassnindianinsadudianinslad
nalnnseemdidnasoudnumninduda waldaildluns@nuuAzenididninge
msUssgndedlnihlueiiinssiiazgaamnssuadl

Interaction between ions and solvents. Interaction between ions and
ion transport in solutions. Theory of interface between an electrode and
electrolytes. Mechanism of electron transfer across the interface.
Techniques for the study of reactions at the electrode. Applications of

electrochemistry to analytical chemistry and chemical industry.

awnlnsalnUniaadingia 3(3-0-6)
(Spectroscopy in Physical Chemistry)
dsRuneY : 513 222 wllara 2

awnlnsalnUveanisduuagnisvyuvesluiana nsUszgndauansLas
mwﬁmjﬂumﬁmﬁwﬁaLﬂﬂm%’mnﬂﬂ'ﬁé"usuaﬂmaqa 1A598519818nATOUVDY
pEARN NSTsUSYSNvalaNUNUEN1YTBIeEnew Inlndlanasou aninsdln
Uvesornou Malgudydnvalieuuwnuanigvadduiana nnsaenassdmsu
nswasuanizveddidnnseu Sunsisewesiuadesaly walawadluidundes
wnAAnslrwuudanInsalnd

Vibrational and rotational spectroscopy. Applications of symmetry
and group theory to the analysis of vibrational spectra. Electronic
structures of atoms. Term symbols and atomic states. Atomic
photoelectron spectroscopy. Term symbols and molecular states.

Selection rules for electronic transition. Interactions of nuclear spins. Pulse

techniques in nuclear magnetic resonance spectroscopy.

513 427 Jaawadiues 2(2-0-4)

(Polymer Materials)

arudidosiuisitunedwes auantiniuaiiuaznmennvomediues
MINAABUNBAIIDS WoABSTITesaRNEYNITINM (FImanadin) nedueinexme-
dn nsUseyndnedinasiununie nssviunmsndaneadiueslugnamngsy 3g-

INTUDINDAUDST
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General introduction of polymers. Chemical and physical properties
of polymers. Polymer testing. Biodegradable polymers ( bioplastics) .
Polymer composites. Uses of polymers in various applications. Polymer

processing in industry. Polymer life cycle.

513 428 wlulWTndndidesdu 2(2-0-4)
(Basic Nanophotonics)
tafunew: 513 222 wililafa 2
aunauluvedansiinszna aun1suundiig wesmlanataueuslouuud
RN IR R R R HE MR I N mMafinvesauuwivinlniiniesain
wosianatanouslaluud warauaulnainou Lazn1TaRIUNGIIU Wo s
wuksudsuuanlasalnd ululnlndndluleansioad n1susuudamiad
wimanlihuaznisassu mssnwlsalaslnlamensa
Noble metal nanoparticles. Maxwell’ s equation. Surface plasmon
resonances. Controlling of surface plasmon resonance. Electromagnetic
field enhancement from surface plasmon resonance. Plasmon polariton
and transportation of energy. Surface-enhanced Raman spectroscopy.

Nanophotonics in solar cell. Wavefront manipulations of electromagnetic

wave and invisibility. Photothermal therapy.

513 429 wuudnaseszauluLananiaall 2(2-0-4)
(Chemical Molecular Modeling)
wdsdunew: 513 222 wwilwdfa 2

WAL UUTEesEAUlIANG NAMaRSTEAULUANG AUULTY INATIANIIY
Tassaf1eiafian nmsdundsussiuluanawazaudiveduianamemaie
nenad1ansseavliana n1siwaeiieuiisiatazweudidlenglusunsy
ADUNIADTNLAL]

Concepts in molecular modeling. Molecular mechanics. Force fields.
Geometry optimization techniques. Calculations of molecular energy and
properties of molecules using molecular mechanics techniques. Semi-
empirical and ab initio calculations using computational chemistry

software.



513 431

513 432

513 433

196

iniiAiAszviduga 1 2(2-0-4)
(Advanced Analytical Chemistry I)
10sRUNDY : 513 331 LATAATIZN 3

wuaaUninslunIvessty mallasiu lngaseunguinatauialasuilnnsi
Aunuaaunlnswes wardnialasunlnnAdviuaaunInsuns wnua
wuaarnlnswssiaznsUseynd Msnszrikuulnaduandy

Elemental mass spectrometry.  Hyphenated techniques:  gas
chromatography-mass spectrometry and liquid chromatography-mass
spectrometry. Tandem mass spectrometry and applications. Flow injection

analysis.

\niiAiAszvidugs 2 2(2-0-4)
(Advanced Analytical Chemistry II)
TIAUNDU : 513 331 1ARATIZY 3
wilfauweswazlulowwweslunisiwsginaad ainlnsdianinsiadl
n15inszilaedtan3ude awmadnrliaunuiunsd 33%nseiiiondendnves
saumanflaiinaznisisalfizen lnsunnnsiluuuianivdeuloosu giuosesd
Aangdalasulnns il AzfiasdidninslnGds
Chemical sensors and biosensors in chemical analysis. Spectro-
electrochemistry. Stripping analysis. Square-wave voltammetry. Kinetic and
catalytic methods of analysis. lon exchange chromatography. Supercritical

fluid chromatography. Capillary electrophoresis.

N1931ATILATaRTIdau 2(1-3-2)
(Analysis of Complex Materials )
0IRUNDY : 513 331 LATAATIEN 3
513 333 UJUANISATATIEN 3

N3EUAUNTIIAMBUEMTUT UM MIUARIATIEH NISATVUATOULIAUDY
Ty Msdusiega MawTeumeg 9@ msuNTIATIEY MSEeNITIATIEikay
msﬂszl,ﬁuma%a;ga NISAIUANKATNITTUTOIAMAINYBIITIATIT LAY
o fuRnng mIveassiinseifegnaningravnssuLarAandey

The process of problem solving in chemical analysis: defining the
problem, sampling, sample pretreatment, selecting an analytical procedure
and evaluation of the analytical data. Quality control and quality
assurance for the analytical methods and laboratories. Laboratory practices

on industrial and environmental samples.
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513 434 \afidiATzidugs 3 2(2-0-4)
(Advanced Analytical Chemistry III)
F1dsAuneu : 513 331 LALATIZY 3
nsiinsgsinsddsznauniuaiivosiiuia lngasouaqu wadalile
Sianasouaiun salnd didnaseulnsululaseunladanazisiauniilonsau
wuaaninsiuns InafawsadlvtuaunInsunstazialwosoziuatudusniiv
AdmAiananauuuaaninaund msAnvidnuustesiiufindendomansa
BANATOULUUNIIANTIA
Chemical analysis of the surface: photoelectron spectroscopy,
electron probe microanalysis and secondary ion mass spectrometry, glow
discharge emission spectrometry and laser ablation inductively coupled
plasma mass spectrometry. Study of surface structures by scanning
electron microscopy.
513 435 msias1simaaiivesin 2(1-3-2)
(Chemical Analysis of Water)
F1sAunou : 513 331 LATAATIZY 3
aﬂﬁﬂ'ﬁzﬂauﬁyug’mmﬂLﬂﬁ%ﬂﬁmazﬁ’mﬁa Snvazvesindouazans
Uul,‘tdjaumﬂmmuﬁu?{amﬂﬂmqma’mmiuLLazLﬂwmﬂiiu wisiledmsed
AunmLuasU RN TAsdes
finsfinwuenaniuil
Basic chemical compositions of water and wastewater. Wastewater
characteristics and chemical contaminations in wastewater from industrial
and agricultural sectors. Instruments for water quality analysis and related
practices.
Field trips required.
513 436 wannssulusuiasizinisiva 2(2-0-4)

(Innovation in Flow Analysis)
TIAUNU : 513 331 1ARAlATIZY 3

wedansafililusuiaiingzsi Tnsasoungulnaduadu Simuidea
duandu lavialila aunsalnisluasuinluaseu gunsalnislnasidunseaiy
wazn15UsEend

Flow-based techniques used in chemical analysis: flow injection
analysis, sequential injection analysis, hybrid flow analysis, microfluidic

devices, paper-based analytical devices and their applications.



513 441

513 442

513 443

513 444

198

Fadl 2 2(2-0-4)
(Biochemistry II)
W Uaduneu : 513 341 FAdl 1

Tassade niliuagunasiiunveslusiu nsuenliuigniuaznisdne
dnwagianizvedllsiu WsRuildiioTaguszasdlunisiinsey Tsiuuas
oulesifldlugnamnssy

Structures, functions and sources of proteins. Protein purification and
characterization. Proteins for analytical purposes. Industrial proteins and

enzymes.

Fiadl 3 3(3-0-6)
(Biochemistry I)
Awdefiuney : 513 341 Fuadl 1

PuafiBeaisinen lnoaseunau nalnvesmsvudsiudeviuead nalnns
uvessesluuluszauluana waznIzuIUNITNTANLS

Physiological biochemistry: mechanisms of membrane transport, the

molecular basis of hormone action and carcinogenesis.

IRAUVDINY 3(3-0-6)
(Biochemistry of Plants)
FuUsPunau : 513 341 FAdl 1

IS (% s a

1ASIAS AL NUNNVDUIARNY TINFIUAIANSHALNTZUIUNTULNUDATL

'
a a ad a a

yosfimUIoufieuivludsdiiinviindu nandanAoniiiinanuunuedd naved
gosluufiviifvoassinevesiy

Structures and functions of plant cells. Bioenergetics and metabolic
process in plants in comparison with those in other living systems.

Secondary metabolites. Effects of plant hormones on plant physiology.

Yuaveslnvuarans 2(2-0-4)
(Biochemistry of Nutrition)
Awdefiuneu : 513 341 Fuadl 1

vanmsmeuaiilulavunisvesywd vihiuagnalnnsvihauresiniu
a3 Msinnlaruinisuazn1ienlavuinig

Biochemical principles of human nutrition. Functions and mechanisms

of vitamins and minerals. Assessment of nutritional status and malnutrition.
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199

UfuRnsdualivaslnyuaans 1(0-3-0)
(Biochemistry of Nutrition Laboratory)
wdsdunau : 513 343 UJURNMSTIAL 1
513 444 Fualvedlnvumans vieeraseunseuiulitesni
10 dUavi
nMsvnaesTigenndasiuiienilusein 513 44d Fupdveslnvumans
Experiments related to the contents in 513 444 Biochemistry of

Nutrition.

Wnsdaaseinauaiidunsd 2(2-0-4)
(Synthetic Methods in Organic Chemistry)
Jyadunion : 513 351 iafiBurdtugs 1
Brrsddglumsdaunsziniaaidunid uaznisussgndiienisaing
Tassadaluana ansdunddfdudou
Important methods of synthetic organic chemistry and their

applications to the construction of complicated organic molecules.

LANBUNTIVDINANAUINTTTUYIA 3(3-0-6)
(Organic Chemistry of Natural Products)
UIRUNDY : 513 252 LATIBUNIE 2
ﬂ’]ﬁﬂﬁ%&gﬂﬁ%ﬁﬂﬂ’l’ﬁ%’mLﬂmumiﬁﬂ‘tﬂ’lmiﬂizﬂauﬁlLﬁﬂm’luﬁiiwma
a15U92NoUTANIABYA NDTTUBER ALHDIOUN WASNANNAINWLNUDATUYDY
dun3d nanSusisssumAifigninisdinm anuduiusideddunseiveq
HanAuIsIIUNIR MIgallaseasidagitmaaiivagnenn
Applications of chemical principles in the studies of naturally
occurring compounds. Alkaloids, terpenoids, steroids and metabolites of
microbes. Natural products with biological activities. Biosynthetic
relationships of natural products. Structural elucidation by chemical and

physical methods.

N3L39UA NI NTDENNINT 2(2-0-4)

(Asymmetric Catalysis)

Jytadunion : 513 351 iafiBuridtugs 1
AufImluNMIRRdsUgisedmsunsduaseiuuuoauung
Recent advances in development of catalysts for asymmetric

syntheses.
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513 461 “ANN1IINNFINALALNITUTIMTTANITEMUNNINEIAIENS 2(2-0-4)
(Principle of Business and Management for Scientists)
Adadunieu : 513 101 adivialy 1
vio 513 100 tafivild

Mﬁﬂmiﬁugmﬁuaﬂms%mmasmmmﬂﬁﬁﬁﬁ] mm%ﬁmﬁumﬂﬂm%
N1TRU N1TUTHITIANIT N1TLATANRDTOI N1THAN LAZNITRAINTENINUIZNA
walulagazuinnssunaunil MIIATIERRAAIMNTTU NOANTIUDIANT

Basic principles of management and business language. Introduction
to accounting, finance, operations management, negotiation, marketing and
international marketing. Technology and innovation in chemistry. Industry

analysis. Organizational behavior.

513 462 N13IANITUALAINIAANINIUAL] 2(2-0-4)
(Chemistry Knowledge Management and Outreach)
sAuneu : 513 222 1adiidda 2
513 223 Y{URNsedETa 1
513 232 1AALATIZY 2
513 234 UFURNSATATIEN 2
513 252 \ALBUSE 2
513 254 YfURn1sAdun3e 2
LLmﬁ@LLazﬂismumﬁmmimmi mmﬁﬁcy%ﬂmﬁ@mimmi n13
%’@ﬂ’]iﬂﬁﬁ%'}ﬂﬂﬁ N1T9BNLUY NTINBHY KAZNITUINITIANITNAITAENDA
ANUSMALAS
Concepts and processes of knowledge management. Values of
knowledge management. Chemistry knowledge management. Design,

planning, and management of chemistry outreach.



513 471

513 472
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FTUUMIIANIAUAIN LA MNTTH 2(2-0-4)
(Quality Management System in Industry)
FUsRUNDY : 513 331 LATALATIZY 3

33‘U‘Um%u%mﬁmmi@ﬁumﬂuqmawmiiu UINTFIUAN 9 YBITEUUNIT
dnnisnainin latoale 9001:2000, leweala 14000 uaz leweale/ledd 17025
Gﬂ’aﬁmuﬂmmmmgmiwum'ﬁﬂm'iammw 3§ﬂ’1'§ﬁ’133UUﬂ’1ﬁﬂﬂ’liammw
nsinrienas nsululd Mses1aUsEliuTEUU LaYN1SUNIISUTEITEUUNT
Jan1saun I n1sUszenauInggu leteale/ledd 17025 msuseiuamninlu
nMslAginaaey nMsdeuifisuiniosdiouaziAieaui

finsfinwuenaniui

Quality management system in industry. Standards of quality
management system : ISO 9001: 2000, ISO 14000 and ISO/ IEC 17025.
Requirements of quality management system. Procedure, documentation,
implementation, auditing and certification of quality management system.
Applications of ISO/ IEC 17025. Quality assurance in testing laboratories.
Calibration of equipment and glassware.

Field trips required.

willugaanunssudiannseling 2(2-0-4)
(Chemistry in Electronics Industry)
F10sAuneu : 513 331 LAdATIEN 3
nszurunisminaiilugaainnssudidnnseiind nisudnansnfalasi
weluladndusunagnismuauansuidiougania gramnssuusiuisasfissiuay
MIATIRAUNIN NFImzinaeiilugeaavnssudianvsednd
Chemical processes in electronics industry. Manufacturing of hard disk
drive. Cleanroom technology and micro-contaminant controls. Printed
circuit board (PCB) industry and quality analysis. Chemical analysis in

electronics industry.
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wligeduazn1sussend 3(2-1-6)
(Color Chemistry and Applications)
UIAUNDU : 513 321 AdiENa 3

UseIRALATWAILINIGVDIANT A RANTUTIUATULATILALNIINTNYDIE AL

ES] q

[ a

N194ingd dunsisesenIuaiuing dvllangeaisalwuduazoanaisaiwud &
dounazansd N1 wunvlinuedansiid duazesrussnou N1sesurenisiinduas
lassaiiluanalaenguiusyiaud nguluanaisessinea ddousssuyi
uazn1sunlUlgu esdusznouvesdnwayriiniun szuvdiuad wwulnu Fle
3 warn3Ind nskAnuavnUssendlyd

A brief historical perspective of color. Physical and chemical
principles of color; origin of color; interaction of light with objects.
Fluorescent and phosphorescent color. Dyes and pigments. Classification
of colorants. Colors and their composition. Description of color vision and
molecular structure via valence bond and molecular orbital theories.
Natural dyes and applications. Composition of paints and inks. Munsell,
Pantone, Commission Internationale de U'Eclairage (CIE) color systems and

color measurement. Production and application of colorants.

wdinuAaus 2(2-0-4)
(Chemistry and the Arts)
10sAUAoU : 513 331 LATAATIZY 3

madeulosseniraniifuAaly n3ganduunaznsaEYiouYBILAISITNYIA
Y993 AauantRnIaail n1sdunTId MsnsivaeuRnanvzlarnslduvesd
dou dnwazsendng wiliuniseysndaaus

Connection between chemistry and the arts. Natural light absorption
and reflection. The nature of color. Chemical properties, synthesis,
characterization and use of dyes, paints and pigments. Chemistry and art

conservation.
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513 475 didasiziludfinendans 2(2-0-4)
(Analytical Chemistry in Forensic Science)
JdsAuneu : 513 331 LALATIZY 3
walianTATIzaadagisnsainingalal lasunlvasilas
danmseululasalall dusumednmeliinemans s1lazueanagen A L&
Towazuit yingszida lsidutiu wwingilndi
Chemical analysis techniques using spectroscopy; chromatography
and electron microscopy for analysis of forensic samples, including drugs
and alcohol, soil, fibers and glass, explosive residues, sunshot residues, and

fire residues.

513 476 \pfiwaaluas
(Polymer Chemistry) 3(3-0-6)
Uaduneu : 513 221 wilwdEna 1
513 252 LAfiBUVSE 2

555UY1AveUANANB AT N1THLATIEYINEANDT WATALaEITIuATT
mwaauauﬁ’amaqwaama%ﬁLU?%auuﬂammﬁmﬁﬂiumqa lAssasanaAiinay
é’mgﬂuimﬂuamw‘uamﬁﬁﬂ NsogaaIsuarNIAIMUYBINEARS NsUTEENd

Nature of polymer molecules. Polymer synthesis. Characterization
techniques of polymer according to their molecular weights, chemical

structure and solid-state morphology.  Polymer degradation and

stabilization. Applications.

513 481 SesdaRwizvnaaieiunid 2(2-0-4)
(Selected Topics in Inorganic Chemistry)
0IAUNDU : 513 312 talatiunie 2
Gesihaulalutiagtumaeiiefunid

Topics of current interest in inorganic chemistry.

513 482 SashnRnIznuAiNEda 2(2-0-4)
(Selected Topics in Physical Chemistry)
TIAUneU : 513 321 1AdWENa 3
Gesihaulalutiagiumaniilaia

Topics of current interest in physical chemistry.
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513 483 (30sdaanizmaniiingei 2(2-0-4)
(Selected Topics in Analytical Chemistry)
UIAUNeU : 513 331 1afAASIEA 3
Gesihaulalutiagtumaeiiinse

Topics of current interest in analytical chemistry.

513 484 3aIRARNIZNNNT AT 2(2-0-4)
(Selected Topics in Biochemistry)
0IAUNDY : 513 341 Fuadl 1
Gesihaulalutagiumeduad

Topics of current interest in biochemistry.

513 485 SasAnRNIZINNATEUVSE 2(2-0-4)
(Selected Topics in Organic Chemistry)
Fyiaduriou : 513 351 iafiBunFddugs 1
Gesihaulalutagtumanaiidunid

Topics of current interest in organic chemistry.

513 491 duuun 1(0-2-1)
(Seminar)
Fouly : TneanuBusenvesnaiviad
dunnludeialaluagiunaed ngldfummniureuanniainn
Seminar on topics of current interest in chemistry as approved by the

department.

513 493 1A3991U79Y 2(0-4-2)
(Research Project)
Foula : Tnepuduseuvasnadyiad
Welwhdefaulanaadl nmeldnsuuzihvesoarsdluniaiv
Research on topics of interest in chemistry under the supervision of

departmental staff.
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