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WANFATRIUNITLAN

o =K % =8 a a = uI/ 2 1 ] a a a
AN fAaAnE13e3m1 s adanAnesia il ldsiesndn 30 widqafin e luniasdan
wnngldiannd 102 waeis wazsedanlunnedTaentd litasndn 6 waafa Iaaduins

Ansuaaaanangas litiaandt 138 wiiafin

1. naamdgAneatl awulifiaandt 30 wibiain (geeazidaauii 8-9)
2. UNPITILRNIE  Auulitiesndn 102 wiheis Usznaufas

2.1 3NU AU 28 Wienm Usznaudoe

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

511102 UAARANEA 2 4(4-0-8)
(Calculus I1)

512101 F9Anzill 1 3(3-0-6)

(General Biology 1)

512 103 ﬂﬁu"ﬁmﬁfﬁwm%iﬂ 1 1(0-3-0)
(General Biology Laboratory I)

513101 vl 1 3(3-0-6)
(General Chemistry [)

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

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

513 104 ﬂﬁu"ﬁmimﬁvmﬂ 2 1(0-3-0)
(General Chemistry Laboratory I1)

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

514102 Wandviald 2 3(3-0-6)
(General Physics )

514 103 UfAn1eTANdlL 1 1(0-3-0)
(General Physics Laboratory )

514104 UfiRnsHENdlL 2 1(0-3-0)

(General Physics Laboratory II)
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2.2 g nanizanu auuliiiesndn 74 wiaefin Usznaufae

221 A¥IU9AY WU 53 Ui Am Uszneufae

511 281

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

513 313

ATIAANARTANUTLTINANENANARTNNN
(Mathematics for Physical Scientists)
ARTATA 1

(Physical Chemistry 1)

AR 2

(Physical Chemistry II)
UfRnsA AR 1

(Physical Chemistry Laboratory I)
WPRAATZA 1

(Analytical Chemistry 1)
AR 2

(Analytical Chemistry I1)
UJuRnsiATARIZ 1

(Analytical Chemistry Laboratory 1)
UfuiRAnsARBRIE 2

(Analytical Chemistry Laboratory I1)
LA 1

(Organic Chemistry 1)

iAumEe 2

(Organic Chemistry Il)
UfuRAnsuARBWYEE 1

(Organic Chemistry Laboratory I)
UfURNsIANEuYa 2

(Organic Chemistry Laboratory Il)
wiliumnulaansie

(Chemical Safety)

i ailuyiaed 1

(Inorganic Chemistry 1)

e iluyiad 2

(Inorganic Chemistry II)
UfuRnsiaRietiuiy

(Inorganic Chemistry Laboratory)

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)

1(0-3-0)



513 321

513 323

513 331

513 333

513 341

513 343

513 354

513 361

513 491

513 493

34

\WWARATA 3

(Physical Chemistry III)
UfRnsA @A 2

(Physical Chemistry Laboratory I)
AR 3

(Analytical Chemistry I1I)
UFnsiARARIZY 3

(Analytical Chemistry Laboratory IlI)
FAd 1

(Biochemistry I)

UfjuRNsTaAN 1

(Biochemistry Laboratory 1)
aulninaaindluadaumad
(Spectroscopy in Organic Chemistry)
walulafansaumaluwal
(Information Technology in Chemistry)
AU

(Seminar)

TA999N1A4E]

(Research Project)

222 Aguaan uulitiesndn 21 wefn Ussnaudiae

(1) nandgtieAawaan Auulidienndt 8 wiefin Usznaudion

513 344

513 351

513 352

513 353

513 411

513 421

aa = = a
AENNTANHININTILAN

(Methods in Biochemistry)
aa a r:/J
IANDUNTIUGY 1
(Advanced Organic Chemistry I)
\ANBUVTEIUg 2
(Advanced Organic Chemistry II)
G CHGIREEGE
(Advanced Organic Chemistry Laboratory )
al a =l rogzj
AN UWYITETUga 1
(Advanced Inorganic Chemistry [)
fardssuazialiseg

(Nuclear and Radiochemistry)

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)

2(1-3-2)

2(2-0-4)

2(2-0-4)

2(0-6-0)

2(2-0-4)

2(2-0-4)



513 422

513 431

513 432

513 441

513 471

35

wiAATAresuNtAs TN A

(Physical Chemistry of Macromolecules)
TG 1

(Advanced Analytical Chemistry I)
ARG 2

(Advanced Analytical Chemistry II)
FAd 2

(Biochemistry I1)
F2UUN3AANTAMNIN IR AATUNTTH

(Quality Management System in Industry)

(2) ngaRTAan auwulifieandt 13 wiefn dsenauson

513 413

513 414

513 415

513 416

513 417

513 423

513 424

513 425

513 426

513 427

513 433

Ui siadefiuyitduge

(Advanced Inorganic Chemistry Laboratory)
HanInaEs T @enddmiuiniead

(X-ray Crystallography for Chemists)
Tanulu

(Nanomaterials)

e

NSL T MLLARsUG
(Heterogeneous Catalysis)
WRTB981ANGN Lavl-Uaan
(Chemistry of f-block elements)
aauaiiuaznalniad

(Chemical Kinetics and Mechanisms)
waslulauniindiadl

(Chemical Thermodynamics)

A AYRUAY

(Quantum Chemistry)
aulninsalnimanin@da
(Spectroscopy in Physical Chemistry)
i N

(Electrochemistry)
AUERI RV GETCRS G

(Analysis of Complex Materials)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

1(0-3-0)

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(3-0-6)

3(3-0-6)

3(3-0-6)

2(1-3-2)



513 434

513 435

513 442

513 443

513 444

513 445

513 451

513 452

513 453

513 462

513 472

513 481

513 482

513 483

513 484

513 485

514 373

36

\TAiAsviTuga 3

(Advanced Analytical Chemistry Il1)
ﬂ’]‘a‘al,m']:ﬁm\uﬂﬁ‘u@\iﬁy’]

(Chemical Analysis of Water)

Fadl 3

(Biochemistry Ill)

FuAN VNG

(Biochemistry of Plants)
Fpfaasintuaans

(Biochemistry of Nutrition)
UfimnsTvaiaesingurans
(Biochemistry of Nutrition Laboratory)
ApNsdaAnzinaAlaud
(Synthetic Methods in Organic Chemistry)
AR UVITT N AR UF B TNTN
(Organic Chemistry of Natural Products)
RFEN IR RFR KL R

(Asymmetric Catalysis)

NNIRANITUATENNDARIININGLAT

(Chemistry Knowledge Management and Qutreach)

willugnanunssndiannsating
(Chemistry in Electronics Industry)

P o A a 4ac
LTANARLBNIZNINLANBUUNTE

(Selected Topics in Inorganic Chemistry)
P o Aala o
[F99ARLRNIENINANNRNA

(Selected Topics in Physical Chemistry)
FasAnlanznaadanaet

(Selected Topics in Analytical Chemistry)
A o = p~
LTANARLRNIZNINTILAN

(Selected Topics in Biochemistry)

P o Aa A o
LTANARLDNIZN AN BUN ]

(Selected Topics in Organic Chemistry)
Bdnnsalindiugudwinininansans

(Basic Electronics for Scientists)

2(2-0-4)

2(1-3-2)

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)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)



515 206

516 310

516 320

516 450

611203

611211

611214

611314

611 351

611 353

611371

611 401

611432

611433

611 451

612 252

612 253

37

Tsunsudrzaginieatifiessiv
(Introduction to Statistical Package)
mﬁmmi‘umLﬁmmiiwmgmmmﬁu
(Industrial Waste Management)

Ao >
LANANLIARDN

(Environmental Chemistry)

o o o S Ay aa aal =
NITUILAUILLAT UKL AVLITNINNIEATNLASITNNIAN

(Physical and Chemical Treatment of Water and Wastewater)

Ufjisaailugnaiunssunszuaunnel

(Chemical Reactions in Chemical Process Industries)

vAnIasdLIadinen e ILes
(Basic Principles of Polymer Science)
nrdaATzinaaIes 1

(Polymer Synthesis I)
mm‘[ui@ﬁn’mﬂ?{ﬁul,l,ﬂqLmzmmﬂm
(Starch and Cellulose Conversion Technology)
faqmmuﬂﬁuﬁsl?‘ﬁm:mumimﬁ 1
(Chemical Process Industries I)
\ARTBINTELIUNRINLTREN
(Chemistry of Catalytic Processes)
\ANGAAIMNIIH

(Industrial Chemistry)
walulagdinndew

(Petroleum Technology)
WwRRAuaTNITna

(Color Chemistry and Measurement)
walulagnnsfianduaznisfiun
(Dyeing and Printing Technology)
nszusunae lugaanssnilingadl
(Chemical Processes in Petrochemical Industries)
LARBWNTUAZNNTAIATIZN 1

(Food Chemistry and Analysis I)
UJRn1aAReMIUAZNTIATIEN 1

(Food Chemistry and Analysis Laboratory I)

1(0-2-1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

4(4-0-8)

2(2-0-4)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

2(2-0-4)

1(0-3-0)
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612354 LANAIMNTUAZNNTIATIZY 2 2(2-0-4)
(Food Chemistry and Analysis I1)

612 355 ‘]Jf]ﬁaﬂ’]?mﬁﬂ’m%imxﬂ’]ﬁLﬁﬁ"];‘iﬁ2 1(0-3-0)
(Food Chemistry and Analysis Laboratory I1)

613200 natuladdaniilasdiu 3(3-0-6)
(Introduction to Biotechnology)

620201 JanIAINIIH 3(3-0-6)
(Engineering Materials)

620422 Tauzanadand 2(2-0-4)
(Chemical Metallurgy)

620 423 N1INANTAULAZNNTLI BN 2(2-0-4)
(Corrosion and Protection)

= P anye cmqy A a o 4= = !
NIBTLITIBU VIVLW?U@HNMQLMLWNLB‘]‘JJI]’]EM@Q LL@&@’]N’]?QL@‘ﬂﬂﬂﬂi&r’?ﬁ"]ﬂ’)‘ﬁﬁluﬂf\w

a o o/ A v
Al ULaen b#

3. waamdraands arunlifiesndt 6 wiaefis
Wiaendnslianynaedandeseulunmidngdaadalng Wiesedsnesanitiugus
Y as =3 o a 4 o K] A =2 a a A
IFFuauiugeuanauznIsunIslszatamuzinenmand fninAneaendnesedsn luigaen
PeanNIAdTIRNY Aazfiasti lUAnAszAueAtaae Nt e giulunneadsianisfoy

dl = o @ =
WamgadauReulan1sdrdanisdnm

naELn  nsuunulanaluAasuNadTn Lniutlusednn azweaniuninainsigdanle
sreRg1une bl nagasuNamIa lile
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WHUNISANEUANGATAIUNITIAN

N 1 nMAnIsANEN 1

FUAITN Fas12dn VHILMLAENR
(u-4-u)
081 102 | nedanguluminyszandy 3(2-2-5)
511 101 | WAAAAR 1 4(4-0-8)
512 101 | Faanaviall 1 3(3-0-6)
512 103 ﬂﬁﬂﬁmﬁﬁwmﬁqiﬂ 1 1(0-3-0)
513 101 | wndlvilyl 1 3(3-0-6)
513 103 ﬂﬁﬁﬁmimﬁﬁﬂﬂ 1 1(0-3-0)
514 101 | andialy 1 3(3-0-6)
514 103 | UfuRnnsTandvialyl 1 1(0-3-0)
FANNUENBA 19
71 mansAnd 2
.- A - FTUIUNUIANA
FRAITN Aas182%1
(u-4-u)
081 103 NMINAIUNANBHEN M EINE 3(2-2-5)
511102 | uAAAAE 2 4(4-0-8)
513102 | wailviall 2 3(3-0-6)
513 104 ﬂﬁu“ﬁmimﬁvmﬂ 2 1(0-3-0)
514102 | Wandialy 2 3(3-0-6)
514104 | dfiiRnnsiandvialy 2 1(0-3-0)
...... ApnriadudenuunsnnAnmiialy 3

FAINUUILNEA

18
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WHUNISANEUANGATAIUNITIAN

N 2 nAnisAnEN 1

FUAITN Fas12d7n ATUIUNUILANA
(u-4-u)
510 201 AN TN ANART 3(3-0-6)
511 281 AMIAANGRSANUTLININENANARTNNEN N 3(3-0-6)
513 221 | RW@MA 1 3(3-0-6)
513 231 | lafiAAnzi 1 2(2-0-4)
513 233 | UftiAnnsniGingzd 1 1(0-3-0)
513 251 | iailduwad 1 3(3-0-6)
513 253 | UftiAnnsniauyiae 1 1(0-3-0)
513 291 | wiiduannudaansie 1(1-0-2)
...... JntlaAUde N AT ANEsa 3
FANUULATIB 20

Un 2 nansAnEN 2

WA FasnedHn YHILMLAEnR
(u-1-u
510 202 ﬂmﬁfé“\mqwﬁ’m?urmﬁ@ma 3(3-0-6)
513 222 | LAiW&A 2 3(3-0-6)
513 223 | UftiAnisndwAnia 1 1(0-3-0)
513 232 | aRAAzi 2 2(2-0-4)
513 234 | UfriEnisindidiasnzit 1(0-3-0)
513 252 | ipRlduyiad 2 3(3-0-6)
513 254 | UfiEnnsundauvised 2 1(0-3-0)
515 201 | adfnugIL 3(3-0-6)
...... FpndenlusedmAnmvia it muslag 3
ATULANYIANART
FANNUENA 20
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WHUNISANEUANGATAIUNITIAN

1N 3 nAnisAnEN 1

FUAITN Fas12d7n VHALLIENA
(u-4-u)

081 101 ﬂﬁ‘]ﬁ”’ﬂ%ﬂLﬁ’ﬂﬂ’ﬁ%@@’ﬁ 3(3-0-6)
513 311 | ialaduyiad 1 3(3-0-6)
513 321 | wdW@ra 3 2(2-0-4)
513 323 | UfUAN 9@ 2 1(0-3-0)
513 331 | walAATIZIT 3 3(3-0-6)
513 333 | UfUAn1seRTAI 3 1(0-3-0)
513 341 | Fuadl 1 4(4-0-8)
513 343 | UfuiEn sowad 1 1(0-3-0)
513 354 | aulninsalndluwndduvsd 3(3-0-6)

FANUULATIB 21

37 3 aansAnEd 2
WA Fas12dn ATUIUNUIANA
(u-4-w)

513 312 | waladuyiad 2 3(3-0-6)
513 313 | Ufjtimnisimiadiuvised 1(0-3-0)
513 361 | walulatiansaumaluai 3(2-2-5)
...... ArnfsAudenlunNamITILANT Y 4
...... Ar1aen IUNNIAITIANTE 6

FANRULTB 17
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WHUNISANEUANGATAIUNITIAN

N 4 nAnisAnEN 1

.- . - ATUIUNUILANA
SURITN T Rlink )
(u-4-u)
513 491 ANNUN 1(0-2-1)
...... A1 TAAan JANIANTRNT Y 4
...... A1 AN MNNIATTNRNE 4
= o o A a = o
...... ATl aALARN NI AT ANl 3
a A a A =
...... ATUADN IUNNIAITLADNLET 3
SANNRUENA 15
N 4 nansAnEN 2
.- . - FTUIUNUIANA
SUAITN FRs183%
(u-1-u
513 493 | TAsqanuiag 2(0-4-2)
...... A11LAaN MNNIAIT RN 3
a A a = =
...... AN MPNIAITNABNLET 3
SANNRUENA 8
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AR B LS8N FIUNITLAN

513 101 ARty 1 3(3-0-6)
(General Chemistry 1)
TN UANTUS TAT9A5 190 ONLATANTTATDIIAAINANIINENR WWoTlAN URE 289U
waslulauing
Stoichiometry. Atomic structures and properties of the elements in the periodic table.

Chemical bonding. Gases. Solids. Thermodynamics.

513102 tA&nal 2 3(3-0-6)
(General Chemistry 11)
AefsAunen © 513 101 wlvialyl 1
= = = aa a o
ABILUNRILAZRANTATANE ZWQ@LF]NLL@&@NQ@’H’NVL’EEEH LWN1WWW [AAULAN  LANDUNTE
g [%
LLUBNA Y
Liquids and solutions. Chemical equilibrium and ionic equilibrium. Electrochemistry.

Chemical kinetics. Introduction to organic chemistry.

513103 UfiiRnsaEnall 1 1(0-3-0)
(General Chemistry Laboratory I)
Aqntldunew : 513 101 wailial 1 siteenaBeumsensulaitenndn 10 dilans
nsmasedRgennieilion umeR 513 101 iyl 1

Experiments related to the contents in 513 101 General Chemistry .

513 104 UfiiRnsaiinalyl 2 1(0-3-0)
(General Chemistry Laboratory II)
Sonifedurien ;- 513 102 1y 2 siteenaBeuniendulifienndn 10 dans
513 103 YfjRAnnAfivialy 1
nsmasesRgeandeiiion lumed 513 102 vl 2

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

513221 LANWANG 1 3(3-0-6)
(Physical Chemistry [)
ANALNBU 511 102 WARARA 2
513 102 infiviali 2
whauazngujaataecuia neflulauniing aunanil aupana Bidninsladuay

WA d1razansaesansildidusidannglas
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Gas and kinetic theory of gas. Thermodynamics. Chemical equilibrium. Phase

equilibrium. Electrolytes and electrochemistry. Solution of non-electrolyte.

513 222 LARNWANA 2 3(3-0-6)
(Physical Chemistry II)
ATsAUNAUN ¢ 511281 AMIAANARTAUTLENANENANARTNIENTN
513 221 |ARWAMNA 1
VANYAFIUNWNAAARTABUAN annTsTisemde? ailninsainduesernanuaziniana
Principles of quantum mechanics. Schrodinger equations. Atomic and molecular

spectroscopy.

513 223 UHriANsIANNENG 1 1(0-3-0)
(Physical Chemistry Laboratory 1)

o o

Ffafunen © 513 222 WRNANA 2 viFeenaiFuunteaniuliiiesndt 10 dUask
nmaaesigenmdesiuiiannlusedan 513 221 WRWARS 1 waz 513 222 LANWARA 2
Experiments related to the contents in 513 221 Physical Chemistry | and 513 222

Physical Chemistry II.

513 231 LANALASIZY 1 2(2-0-4)
(Analytical Chemistry 1)

o o

Aleduren : 513102 il 2

udnnsiugIuenaiidinaet nufdifensauazius jTuneandinduuasifndu
dfirenisifinansidedeunazlizanisinnzney miﬂ?:ﬂnﬁﬂﬁﬁ?ﬂwma'ﬁﬁylumﬁmezﬁﬁﬁ
unnlaanisanaznanuaznsdnlinnmns aunairdszuinanalunisainsicasoniazany

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.

513 232 LANALASIEY 2 2(2-0-4)
(Analytical Chemistry )

o o

ArnlaAunen © 513 231 WARRLAIZY 1

'
A A

wann1g wsasiauaznslssendinatianedans biawauarddidsauininawss vgeals
wrruasaalnFiuss ezmeninanlninnuss wazendisdainingwes
Principles, instrumentation and applications of the following techniques: ultraviolet and

visible spectrometry, fluorometry and phosphorimetry, atomic spectrometry and X-ray spectrometry.
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513 233 UJLRNTLANALATIZN 1 1(0-3-0)

(Analytical Chemistry Laboratory I)

o o

Ailedurien 513104 UfiRniaadiiali 2
513 231 1ATAATZY 1 vBeeaBaunsaniuludiaandi 10 ddandk
ANARTALARELILNN T LATIZH N133LATNLYdaYALTIAT A wiresilauazinaiialunis
AAniEaiunns nmeaeaRafUNNIAAdasiaeARANATNauLAZ NI A ENAAS RinanaTely
912391 513 231 1ARALATIZH 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 .

513 234 UfLiRnmsiaidasnzi 2 1(0-3-0)
(Analytical Chemistry Laboratory II)
AgtsAunen : 513232 widAned 2 viseealBaunianiulitienndn 10 4land
513 233 UfjuRAnsRTARIE 1
nMamaseuiEITUAR AT LD y finnafidlumeian 513232 iniAAsz 2

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

513 251 LANDUNSE 1 3(3-0-6)
(Organic Chemistry I)

o o

Fanladunaun : 513 102 Ryl 2

o L aa

= v 1 & o a ' a a o
NuszANLAs IATIATIS MHW\?WHN ANUR ‘ﬂ{]ﬂiﬂ’)LL@tﬂ"l?ﬁﬂLﬁi"]t‘iﬂ@’]?ﬂi‘tﬂ@ﬂﬂu%i‘ﬂ
A3 IRLANNUF U uazn1sTATITinuNefndy

Chemical bonding and structures, functional groups, properties, reactions and syntheses

of organic compounds. Basic stereochemistry and conformational analysis.

513 252 LANBUNSE 2 3(3-0-6)
(Organic Chemistry I1)
Ag1l9ALneY : 513 251 ARauviae 1
arsananluliseedl Anluwanlessu weariAfuuulenal ANTUenLIRAR ANFTW
ity saialffeniinesties aslulawsn nsnexitu wiling tsiu uazdile
Intermediates in organic reactions : carbocations, alpha-carbanions, carbon radicals,

carbenes, nitrenes and related reactions. Carbohydrates, amino acids, peptides, proteins and

lipids.
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513 253 UfiRMsiANaUYsE 1 1(0-3-0)
(Organic Chemistry Laboratory 1)
Ailedurien 513104 UfiRniaadiiali 2
513251 waflauyisd 1 viseenaFaunsaniulidieandn 10 dUansf

a

naasefeaiumAlANITLENUAENIINNATbiUIgNE  nnsAnuUfAseiaiaes
ansisznavazanianuiazaslsnimn
Experiments on separation and purification techniques. Studies of aliphatic and aromatic

compound reactions.

513 254 fiiRnsiANAUYISE 2 1(0-3-0)
(Organic Chemistry Laboratory II)
AgntisAunen ;513 253 UfiiEnisnRBumaed 1
513252 alauyisel 2 viseanaFaunsansulisiesndn 10 dUansk
dd e e . . A . 4 N
nanaassineadesiunsduasziansauisdinaandunialasuulaagleridu

Experiments on organic synthesis concerning functional group interconversion.

513 291 ARNUANUaane 1(1-0-2)

(Chemical Safety)

Apntledunew ;513102 adliall 2

szinnaasdungaing1sal nnsennisansiaietdaendes nniAy nnseuds nnsld
nstiiin waznisindn feyamnuilaansialunisliansiaduazingdunse m’?ﬁ*mﬂmﬁueﬁ'wqma
N199ANIINIURNEY Uazn1sLFuneLg

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 LANadunat 1 3(3-0-6)
(Inorganic Chemistry I)
Spfadurien 513102 waflvialy 2
Trseasn9eznan A19NERAUAANTTRI0981s WuslAN annnsuazneaavingl Tnseasng
109naN laaaiin 1AfeaT 1928 lanzUALN B LD LNAINY 1AR 189516 INGNUAN
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.
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513 312 ARNBNUNIE 2 3(3-0-6)

(Inorganic Chemistry Il)

o 1

AnisAunew © 513 311 iallafiuvizd 1

Tsaaineresanstlsznevlreeifudunazniafinlelnmes noujjasadanas noudaunus
Wad aninauwsimanuazalnaingidnneeiind inlzesansazans nalnaesdijisanatiuvied

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.

513 313 Ufjtinnsiaiaiunsd 1(0-3-0)
(Inorganic Chemistry Laboratory)
Andedunian ;513104 UfRnaeiivialy 2
513 312 waNlefiuvid 2 vizeaaFaunseniulidiaandn 10 ddansk
nsnaaesTisanadesiulionlumedn 513 311 1nflefuyid 1 1az513 312 iadlafiuied 2
Experiments related to the contents in 513 311 Inorganic Chemistry | and 513 312

Inorganic Chemistry II.

513 321 LANNANA 3 2(2-0-4)
(Physical Chemistry Il1)
Fafsfunen © 513 222 wlW@da 2

£
a o

ngenmaeslidenal aauaiiuaznalnedl  sruuAeaasud WHAURY  n1sgadULAT
NITLIUNTLeUTTEN
Rate laws of chemical reactions. Chemical kinetics and mechanisms. Colloidal systems.

Surface chemistry. Adsorption and catalytic processes.

513 323 UPiiAnsARNENS 2 1(0-3-0)
(Physical Chemistry Laboratory II)
JgntsAunen ;513 223 UfiEnsnEnE T 1
513 321 AXNARA 3 videeaBaunaniulitieandi 10 dandk
nsnaaeRgenRdeiLlioueRT 513 222 1ATTHARS 2 uay 513 321 ARATA 3
Experiments related to the contents in 513 222 Physical Chemistry Il and 513 321

Physical Chemistry IlI.
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513 331 LARNALASIZN 3 3(3-0-6)
(Analytical Chemistry 11I)

o o

Ar1aAuneu © 513232 wATAATE 2

avamzimaai indssinnsne peudnlawss  Twnwdlewss  glawsisuas
a a a a a a (2% a a = a o
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Electroanalytical methods : conductometry, potentiometry, coulometry and electro-

gravimetry, voltammetry and amperometry. Gas and liquid chromatography. Thermal analysis.

513 333 Ufjtinnmsiaidasnzi 3 1(0-3-0)
(Analytical Chemistry Laboratory Ill)
AgntsAunen : 513 234 UfiEnsaitmzd 2
513331 ARAATIZH 3 viseenalaunieniulifioandt 10 dlad
namaseuiEITUAR AT LU y finsnafisluseian 513 331 iz 3

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

513 341 AN 1 4(4-0-8)
(Biochemistry 1)
Aqnladunian © (1) 512 101 F9Anenvialy 1
513 250 LARBWViTE
e (2)512101 Faanewialy 1
513 252 LARBUYIEE 2
Tmm”m\ﬁmeﬁﬁﬁm@ﬁﬁm@qa uRlEIUALTINAIIUAIARAT LU LB ATHUAZNITATLAN
MFALINHILAZNTUAAIRANTBITYANIRUGNITH WUGTAINTIN
Structures and functions of biomolecules. Enzymes and bioenergetics. Metabolism and

regulation. Storage and expression of genetic information. Genetic engineering.

513 343 UPiiAn15T9AN 1 1(0-3-0)
(Biochemistry Laboratory 1)
ArntieAuniew - (1) 513 255 UfuRnsAREuyIe
513 341 Fuall 1 viraanazaundaniuliiieandy 10 dilanf
W (2) 513 254 UfiiRnisiaR@uvied 2
513 341 Fadl 1 viseaaFaundaniulifiaandy 10 dlansf
nsnaaesTiaanadesiulionlusednn 513 341 Faiadl 1

Experiments related to the contents in 513 341 Biochemistry |.
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513 344 28NSANHININTILAN 2(1-3-2)

(Methods in Biochemistry)

o o

AnifeAunew © 513 341 Fauad 1
513 343 UfuFnIsTaund 1
a a e a [ o aal A A Ay = a o = a
V]E]H{]LL@:‘U{]‘UMHW?VILﬂﬂ')ﬂl@ﬂﬂﬂ"aﬁﬂﬂ?LLZ\\ﬁLﬁ?@QﬁJ@V}%ﬂuﬂ’]ﬁ‘ﬂﬂ‘]:ﬂ'mﬁm’]\ﬂ]')Lﬂll NATLLEN
N13aRNITRATNNIIAITITTaliana N1slszanana Nt siuarnisiiauadeyailiainnis
V2N
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.

513 351 ARAUYFAdUgs 1 2(2-0-4)

(Advanced Organic Chemistry |)

ArnlsAunen © 513 252 ANAWTE 2

lfadn enserllelnineidn WilER ansdanansunsilssimiidedlasedffien Arsluuan
leoauuuLii-radda 8anvesneanada damled uazlulnsiau Lmzﬂﬁﬁ?ﬁmﬁﬁm%m anaslainil
waznalnresdisen diewuuamnesledianinuazamestoandin untinisdaunsziuuy
ARNNIAT

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 LANBUNTEUUG 2 2(2-0-4)
(Advanced Organic Chemistry II)
A719AUNeY : 513351 \ARBWYFTEIUga 1
= aaa Aa A aal P~ PR o o & '
nsAnnalnaesljizenalduwisdlnedonieaauaiuazdsen]  ANANTUEIEdng
Tnsag3ariuan s lunafiedjisen nouduszedl Uienmeslondn wiliiauaesanstussd

Determination of organic reaction mechanisms using kinetic and non-kinetics methods.

Structure and reactivity relationships. Bonding theory. Pericyclic reaction. Organic photochemistry.
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513 353 UJuAnsiAREuVsETuga 2(0-6-0)
(Advanced Organic Chemistry Laboratory)

o o

FrnieAunen : 513 254 UfFEnisRBuvise 2

v
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513 351 Nauviadduge 1 viseanamaunianiulitionndnio 4Uend
A o

NN9INARBUNENTUNIFIAIN A 3D UYIFE]

Experiments on organic synthesis.

513 354 dvdninsalnilluiaNauvss 3(3-0-6)
(Spectroscopy in Organic Chemistry)
ArnlsAunen © 513 252 ANAWTE 2
nsdszgnamaiindansilololan aunaian fawndsfunnuinielawuud
wazunaainineaindlunnvnineainsansanslsenavduyised
Applications of ultraviolet, infrared, nuclear magnetic resonance and mass spectroscopy

in structural elucidation of organic compounds.

513 361 wAlulagasaunaluind 3(2-2-5)

(Information Technology in Chemistry)

fouls : TnapnuBusentasnnadeLAdl

nsdszgnd i lsunsudidaguazgrudieyanianiilunisssansiuatiuunaiiy waznis
iniauedeya N3dnsesuULKAZNNITATIEETANET N INENA FENM9TAaIaTet A uFLTyn
MaAsl MsAATEIANARIALAARL WAEARNINEDA THaTesRIARLIIAAT nsRUAuLAZNS
Wunvestioyauazdsifanimand lurtetnsnenfiamefiazgufeyasi

Applications of program packages and chemical database to manuscript preparations
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 a computer network and

databases.

513 411 tANDRUNTETUF 1 2(2-0-4)
(Advanced Inorganic Chemistry 1)

o o

ArlaAuneu ;. 513 312 Renuviae 2
wiaasanssznauasiuntuaiadn 3anemsanninsalndlunsmazigaslaseasn
a a¢
18981919 NaLANWYITE
Chemistry of organometallic compounds. Spectroscopic methods for structural

elucidation of inorganic compounds.
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513 413 UJlRmsiAialiuvsttuga 1(0-3-0)
(Advanced Inorganic Chemistry Laboratory)

v o a

FrnieAunien 513 313 UjuRnsiaieliunisd

1%
A oo

513411 ipfeliuniatdugs 1 wiveenalaundeniulifioandn 10 4Uavi

nnaaesnaennfesiuiiannlumeden 513 411 ialefiuvadduga 1

Experiments related to the contents in 513 411 Advanced Inorganic Chemistry |

513 414 WANINYLTITIRLANGA NS UENLAN 3(3-0-6)
(X-ray Crystallography for Chemists)
AnfsAuneu : 513222 WwAWANA 2
yi3e 514 204 WAndviald 3
o a s d’/ o al g = G = e =S
fdend nsaelUuLeAend ansnsresnanuazalanil NanuazaNUR1eNAN
1391 IAEF9TRIEANALL InsR AENNTALNUULR939R e NI adFL
X-rays. X-ray diffraction. Crystal symmetry and space groups. Crystals and properties

of crystals. Introduction to structure determination of single crystals by X-ray diffraction.

513 415 J@AUITY 2(2-0-4)
(Nanomaterials)
AenlsAunen : 513 312 ANafiuvied 2
mm“qLm’]:ﬁLL@zmiﬁﬂH’]@TﬂHm:L@W’]:‘*ﬂm'ﬁ’@ﬁluﬂu LLZ\]ZﬂWi‘ﬂ’izﬂqﬂﬁT N@ﬂﬁ?zwmmi’m
W Tupa Ny uazdauanien
Synthesis and characterization of nanomaterials and applications. The impacts of

nanomaterials on humans and the environment.

[-4

513 416 N15L5UPATLIMULAIENUS 2(2-0-4)

Q

(Heterogeneous Catalysis)

o o

ArnifsAunew : 513 312 allafiuyizd 2

Mﬁﬂmil,‘]’j”'a\'ir;*l'ummmil,iqﬂﬁﬁ?m mi@m&ﬁ’mmmaﬁﬂmm% nsdamzilaznnaAnEN
ANEULLANNZT09L U TFe UL 8RUE uavnistlsvensd

Basic concepts of catalysis. Adsorption and kinetics. Synthesis and characterization of

heterogeneous catalysis and applications.
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513 417 LANRIBIANEN vaW-uRan 2(2-0-4)

(Chemistry of f-block elements)

o o

FgieAUnew @ 513 312 iaReliuyia 2

wismuaunlug wansuanilug auiRnanIanInLaraNLEN AR 9955NgH Lo-
uaanuaznIsLsEynst

Lanthanide series. Actinide series. Physical and chemical properties of f-block elements

and applications.

513 421 WLARLSUATLANSIA 2(2-0-4)
(Nuclear and Radiochemistry)
Ar1ileAunen © 513 221 WRWETA 1
1inressedioundef nnraatafiresdsiNgunfed sunstranszudnesdtianaesiuaans
o P | o o al & o o o al =
N19TATIALATNNMIALTNNUTNE ’auﬁl‘iﬂﬂ@’mﬂﬂLL@xﬂ’li‘ﬂixﬂﬂm@ﬂ‘iﬂmuuﬁliﬂmﬂwLmJ
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 aRNANaraunlAsiuana 2(2-0-4)
(Physical Chemistry of Macromolecules)
AnilaAunian @ 513 321 pAWANA 3
weslulauniinduazannazesarsazarnzasualasluans  aauAianiesljisainis
Fupnziuatasluang Audniudsvudwlasaiamaeivazanifinienianinaesustasiuiana
nsdsegnsunlpsluianaludidmlszaniu
Thermodynamics and equilibrium of macromolecule solutions. Kinetics of macro-
molecular syntheses. Relationships between chemical structures and physical properties of macro-

molecules. Applications of macromolecules in everyday life.
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513 423 AaULANWAENALNLAN 3(3-0-6)
(Chemical Kinetics and Mechanisms)
JrnieAunen : 513321 1ARWARA 3
ngdnsnaeslizenail Tan1aMeaeanefuAauAl BNENAT899UUNRsadRITI28Y
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Ufisen  nowresdneidereljiien nqwjresdjisangilienand nezuaunistesezaenuay
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Rate laws of chemical reactions. Experimental methods in chemical kinetics.

Temperature effect on reaction rate. Theory of reaction rate. Theory of unimolecular reaction.

eactions of atoms and free radicals. Reactions in solution. Catalytic reactions. Fast reactions and

photochemical reactions.

513 424 waslulauindal 3(3-0-6)

(Chemical Thermodynamics)

o o

FgnilaAunen © 513221 ARNARA 1

&

ngrewnediulauiind aunareuiiaassuazansazataass nasdsrgnadeganis
meslulaunfing srunfiiAsefufutlsdumudn ssuunanaes dlsvnan AndiniluazauiiAew
iesanntuanfeios woaiduazusandeulninasad weslulawnfindada

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 LANAIDUAN 3(3-0-6)
(Quantum Chemistry)

o o

FIAUNeU © 511281 AAAIARSANUTUUNANENANARTNNEAIN
513222 ARNARA 2
ANNTTBLIDAINBS NWNIANE Fakndeansiuidn Faslames lawlewmedlunadians
o al 'S I's o al o a a
ArausN aznanlalngian e smefiudulasngen1sullsii eznenERy Tm@q@vl,a‘l:mmu
Schrodinger equations. Potential barriers. Harmonic oscillators. Rigid rotors. Operators

in quantum mechanics. Hydrogen atom. Perturbation theory and variation theory. Helium atom.

Hydrogen molecule.
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513 426 d@udnnsdlnlnaAinNana 3(3-0-6)
(Spectroscopy in Physical Chemistry)

o

ArnsAuneun © 513 222 \ANNANA 2

aLﬂﬂ‘l}mmiﬂﬂmmmﬁumzmmgmmiuL@q@ nadszgndanninsuasnguinanlunis
?mm:ﬁmﬂﬂmﬁ*mmﬂ’ﬁzﬁ&umm‘llmmqa Trssasnedianmsauaesamon n1slaudyansnimenuny
annzansazpen  Winddnmseuw aulninsalndaasezmen niad@audysaneolinauunuaniazan
Tuiana ﬂgn’mﬁﬂﬂmiﬁw%‘mWiLﬂﬁlﬂummqmmELﬁnmﬂu dunsnsenvesiiamdeialu  natia
wadlutamaesunnuinislouuudanlninsalnd

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 AN WA 3(3-0-6)

(Electrochemistry)

ArfsAunen © 513 321 \ANWARA 3

fumINIENTEnINeleaauuaTAvNazaNY  BuRInIENTEdnelanauuazn1saudelaaauly
a19avay noujresniindudaszudedianineaiugianinglasd nalnnisdiemnmdidnasendiu
afiduda malafilElunsdnendfTreniaidninen nslszgndiadlaialuedd inssiuag
YHIAUNITHIAN

Interaction between ions and solvent. Interaction between ions and ion transport in
solution. Theory of interface between an electrode and electrolytes. Mechanism of electron transfer

across the interface. Techniques for the study of reaction at the electrode. Applications of

electrochemistry to analytical chemistry and chemical industry.

513431 LATALATIEIDUEA 1 2(2-0-4)

(Advanced Analytical Chemistry 1)

ArnfsAunew : 513 331 1ANAATIZ 3

unagninawezaesss watiadn lnaasaupgumaliauialasunmnaiuusasnning-
wre  wazdrinlasuiinaiduunaanmawss  uwnuanunaanamsisuaznisdseynd nns
Anneiuuulnaguandu

Elemental mass spectrometry. Hyphenated techniques: gas chromatography-mass
spectrometry and liquid chromatography—mass spectrometry. Tandem mass spectrometry and

applications. Flow injection analysis.
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513432 LATALATIEIGUGA 2 2(2-0-4)
(Advanced Analytical Chemistry I1)

o o

AnifsAunew © 513 331 1ATAAIZY 3
a o % a o = a @ = a o
wiAariwgefuazlularugailunismazdniaal adnnsdidaninsiafl N1y
Tnedfarsdde  aurafnnloaunuiuss 353iAssiinetdananaesaauaiivaznisiselfisen
Tasunnnaduuuuaniasulessu  qulefrsnAavigdnalasunnnsil  Aziasaianinsveda
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.

513 433 n1saATIzRIARLEeTRY 2(1-3-2)

(Analysis of Complex Materials )

AlsAuneu : 513331 ARAAIIZA 3

513 333 UfiiAn1sAidiae 3

nazuaunsmAInaudniulaymimiueidased nisiauuntauagesym n1Igu
et NsiTaNAaet g mMILNIITAMEE Nadenaaansikaznslsviiiutadieys nsAtuAN
WATNNIFLIBNAININTBITEATI AT TR RN N1INAAEITIATIZIANRE AR UNITHLAL
Auanden

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

practice on industrial and environmental samples.

513434 |ATALATIEAGUG 3 2(2-0-4)

(Advanced Analytical Chemistry IIl)

ArnifsAunen © 513 331 LATNRLATEY 3

nMaamsesdilszneumandaeciiuio Tnapsaungu el nlndiannseuainineaind
adnmraulnsululnseunladauazitiaunidloeeuwnasiininaalnd Inanasiaaneiualninsuss
LazialteseziaTURuAnTITARIRaN A s L aan TNIEE NsAnENdnwzTesiuRadaemaTla
aunuiiedianasanlulasaind

Chemical analysis of the surface: photoelectron spectroscopy, electron probe
microanalysis and secondary ion mass spectroscopy, glow discharge emission spectrometry and
laser ablation inductively coupled plasma mass spectrometry. Study of surface structures by

scanning electron microscopy.
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513435  N15ALATIZTUNINLANADILUN 2(1-3-2)

(Chemical Analysis of Water)

AnisAunan : 513 331 1ARAAIZY 3
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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 are required.

513 441 @Al 2 2(2-0-4)
(Biochemistry 11)
AniAUnew © 513341 FuAd 1
Thssasne uiihfluazunasiinnaaslsiu ﬂ’1a?Lmﬂ’l,ﬁu??zw%rmzm@ﬁﬂmmuﬁﬁmmmiﬁu
Wil tngusrasdumsinaey Tsfuuaziaulsmlilugramnssy
Structures, functions and sources of proteins. Protein purification and characterization.

Proteins used for analytical purposes. Industrial proteins and enzymes.

513 442 TuAN 3 3(3-0-6)
(Biochemistry 11I)
ArnfsAunan . 513 341 TAl 1
a a a a a 1] 1 d‘ ¥ & o
TARITNETIINEN InEATALAQY n@immmmummumﬂnuLsnzm nalnnNIIMneIuTes
aafluuluszauliiana waznszuaunIINafinNLLs
Physiological biochemistry: mechanisms of membrane transport, the molecular basis of

hormone action and carcinogenesis.

513 443 FaANURING 3(3-0-6)

(Biochemistry of Plants)
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FanlaAunen : 513 341 TuAH 1
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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.
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513 444 FANARILNTUAIAAS 2(2-0-4)
(Biochemistry of Nutrition)

JrieAuniew © 513 341 FuAl 1
o a a Cd v dl ° a a 1
wann1an T lulnauinisresuyed wihiuaznalnniaiieueesddniiiu uazuiss
n3dan1azinTuinsuazn1EwinTuINg

Biochemical principles of human nutrition. Functions and mechanisms of vitamins and

minerals. Assessment of nutritional status and malnutrition.

513 445 iR sTaRuadntumans 1(0-3-0)
(Biochemistry of Nutrition Laboratory)
AgteAunien 513 343 UFIiRN1sTAN 1
513 444 FowaReesintudans vizeenaEaunseniuliiiasndn
10 dUmnii
= o o & a a a P
nInaaasnaanAfesiuilan Ui 513 444 Fapiaasinguanans

Experiments related to the contents in 513 444 Biochemistry of Nutrition.

513 451 ABNITRIATIZINIANDUYITE 2(2-0-4)
(Synthetic Methods in Organic Chemistry)

a o o

AnilsAuniew : 513351 iaRauvisddugs 1
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Important methods of synthetic organic chemistry and their applications to the

construction of complicated organic molecules.

513 452 LANDUNSHURINANNNETTHINR 3(3-0-6)
(Organic Chemistry of Natural Products)
AqifeAunen © 513 252 wANauviae 2
o P~ = A a a o
nnsUsegnanann1mIeARlunnsAnea19lszneuNAnAINE 99NR a19dszneudan-
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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.
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513 453 msisaLgRseTRaNNIng 2(2-0-4)

(Asymmetric Catalysis)
FrteAUnew @ 513 351 iANBUYIEdlge 1
AuAauthlun s AL gRsEdmiunsduassiiluLeauNng

Recent advances in development of catalysts for asymmetric syntheses.

513 462 NIFAANITURSAIENAAAMININILAN 2(2-0-4)

(Chemistry Knowledge Management and Outreach)
ArnlsAunen: 513 222 ARWaANA 2
513 223 UfiRAnsAENATA 1
513 232 LANALATNZY 2
513 234 UfUAN9ATTAIZI 2
513 252 \aflauyiat 2
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513 254 UfuRn1sARBuYEe 2
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Concepts and processes of knowledge management. Values of knowledge management.

Chemistry knowledge management. Design, planning, and management of chemistry outreach.

513 471 izuumiﬁ'ﬁ]mmmmw"luqmmuniiu 2(2-0-4)

(Quality Management System in Industry)

AnilaAunay @ 513 331 1ARAAZA 3
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Quality management system in industry. Standards of quality management system : 1SO
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 are required.
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513 472 Lﬂmuqmmunssuﬁtgnwsaﬁné 2(2-0-4)

(Chemistry in Electronics Industry)
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AnileAunen : 513 331 dAATEA 3
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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.

513481 (3R4AALRNIZNNGLANaRUYEE 2(2-0-4)

(Selected Topics in Inorganic Chemistry)
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Topics of current interest in inorganic chemistry.

513 482 (3RIARLRANWIZNNGLATHANA 2(2-0-4)

(Selected Topics in Physical Chemistry)
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Topics of current interest in physical chemistry.

513 483 (3DIAALANIZNGLATILATIEY 2(2-0-4)

(Selected Topics in Analytical Chemistry)
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Topics of current interest in analytical chemistry .

513 484 (304AALRNIZNNTAT 2(2-0-4)

(Selected Topics in Biochemistry)
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ArnfsAunes : 513 341 dqAN 1
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Topics of current interest in biochemistry.
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LFRIARALRANIENIANDUNTE 2(2-0-4)

(Selected Topics in Organic Chemistry)
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Topics of current interest in organic chemistry.

AUNUN 1(0-2-1)
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Seminar on topics of current interest in chemistry as approved by the department.
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Research on topics of interest in chemistry under the supervision of departmental staff.
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