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NANGATAIUNITNAN

nAnsAeAnefsn lunuasdgAnunialillitiesndn 30 waeis ssRan lurN AT

nnzlitesndn 99 wihafin

wiainsunaanuangnslitioandt 135 wsaiin

1. unamgEnsmatl Auauldileandt 30 wihefin (gaeazidaauiin 8-11)

2. UNIAITILaNIE  Aauulitasndn 99 wiefin  Usynavudias

2.1 AAUFWINENAERT  Aun 28 wihefn  Uszneudaemednisielld

511101

511102

512 101

512103

513 101

513102

513 103

513 104

514 101

514 102

514 103

514 104

WARANE 1

(Calculus 1)

WARRAE 2

(Calculus 1)

Foaneniialy 1

(General Biology 1)
UfuRns3Aneill 1
(General Biology Laboratory I)
ity 1

(General Chemistry I)
Wity 2

(General Chemistry I1)
ﬂﬁu"ﬁmimﬁ%iﬂ 1

(General Chemistry Laboratory I)
UfRnandiialyl 2

(General Chemistry Laboratory II)
Wandvilyl 1

(General Physics I)
Nandvialil 2

(General Physics Il)
UfrRnsandiall 1
(General Physics Laboratory )
UfRnaiaAndvily 2

(General Physics Laboratory II)

a a A a (52 1 1 a a
uazsedr lunnanlrudenddliideandt 6 wudaafin [

4(4-0-8)

4(4-0-8)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)



2.2 29119AU

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

35

S1uou 51 wiheAn Uszneudcenedaselld
AMAANERTANUTLUNLAT
(Mathematics for Chemists)
WWEWATA 1

(Physical Chemistry 1)

WwiWANA 2

(Physical Chemistry II)
UfiRnsEWaTa 1

(Physical Chemistry Laboratory I)
WwAAmT 1

(Analytical Chemistry 1)
WwEARE 2

(Analytical Chemistry II)
UfuFnsiAiteszi 1
(Analytical Chemistry Laboratory 1)
iR sARGRIzg 2
(Analytical Chemistry Laboratory 1)
A 1

(Organic Chemistry 1)

wpiiauyad 2

(Organic Chemistry II)
UfuRnsiAREwNIe 1

(Organic Chemistry Laboratory )
UfiRAnsuAREwEg 2

(Organic Chemistry Laboratory II)
wiliumAnulaanasie

(Chemical Safety)

nilaiiuriad 1

(Inorganic Chemistry 1)
wilafiuad 2

(Inorganic Chemistry II)
UfuRnsindietiuvisd

(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)
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513321 ARWARA 3 2(2-0-4)
(Physical Chemistry II1)

513323  UfuiRnsnii@ia 2 1(0-3-0)
(Physical Chemistry Laboratory II)

513331 LARALAZI 3 3(3-0-6)
(Analytical Chemistry I11)

513 333 UfuAnsARGATIZI 3 1(0-3-0)
(Analytical Chemistry Laboratory IlI)

513341 Taupdl 1 4(4-0-8)
(Biochemistry 1)

513343  UfiiEn1sTaiad 1 1(0-3-0)
(Biochemistry Laboratory 1)

513354 awnnsalndluanauyised 3(3-0-6)
(Spectroscopy in Organic Chemistry)

513391 AFRLINNANENAERnS 1(1-0-2)

(Scientific Publications)

513491 duuun 1(0-2-1)
(Seminar)
513492 Tasaanuiay 2(0-4-2)

(Research Project)
23 3gwdan  auadlifienndn 20 wisefin dsznevfing 2 neuAma
231 ngadgnisdudan  Sualiifiennd 8 wiefin laadenAnmanaeiasield

513 344 3TNIANHINNGTLAH 2(1-3-2)
(Methods in Biochemistry)

513351 iAfiBuaETge 1 2(2-0-4)
(Advanced Organic Chemistry I)

513352 AfiBuriaddugs 2 2(2-0-4)
(Advanced Organic Chemistry Il)

513353 UfRnnediduiidiugs 2(0-6-0)
(Advanced Organic Chemistry Laboratory )

513411 inReflwvidugs 1 2(2-0-4)

(Advanced Inorganic Chemistry I)



513 421

513 422

513 431

513 432

513 441

2.3.2 NANITUABN

513 413

513414

513415

513 416

513423

513 424

513 425

513 426

513 427

513 428

513433

37

a a & Ao o
UIANETULACLANINA

(Nuclear and Radiochemistry)
wiNAnasasuulasluEana
(Physical Chemistry of Macromolecules)
HOIGER PN

(Advanced Analytical Chemistry 1)
LARBLAINZTUGY 2

(Advanced Analytical Chemistry 1)
a =

TMYAN 2

(Biochemistry 1)

UfiRnnsunRieliurisdduga
(Advanced Inorganic Chemistry Laboratory)
FeaAnRnIzNIaAle turise
(Selected Topics in Inorganic Chemistry)

=2 a a o a ¢ o o o IS
NANANELTNTNALDNTARANNTULNLAN
(X-ray Crystallography for Chemists)
Janunly
(Nanomaterials)

= =

@@ummm:n@immu
(Chemical Kinetics and Mechanisms)
i o Aars o
FAIARLRNIZNNANNEN A
(Selected Topics in Physical Chemistry)
weaslulaunindiad
(Chemical Thermodynamics)
ANAYB AN
(Quantum Chemistry)
aulninsalndnnanlW@da
(Spectroscopy in Physical Chemistry)
AT s
(Electrochemistry)
NNIAATITIAR T TaY

(Analysis of Complex Materials)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

auulitiosndn 12 wiefin  IaelaenAneiainsefase s

1(0-3-0)

2(2-0-4)

3(3-0-6)

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)

2(1-3-2)



513434

513435

513 442

513 443

513 444

513 445

513 446

513 451

513 452

513 453

513 454

513 461

513 471

513472

514 373

515 301

516 312

38

Hesmlmsmanianmed

(Selected Topics in Analytical Chemistry)
iTipziiuge 3

(Advanced Analytical Chemistry Il1)
Tl 3

(Biochemistry II)

GesAmannzdanadl

(Selected Topics in Biochemistry)
FaRaasivg

(Biochemistry of Plants)
Fapfaasinaudrans

(Biochemistry of Nutrition)
UfuFn1sTvaizesingurnans
(Biochemistry of Nutrition Laboratory)
ApNsdaAnzinaAlauisd

(Synthetic Methods in Organic Chemistry)
AU IaINARA T a9 TNTN A

(Organic Chemistry of Natural Products)
Gasfmannzmaniawie

(Selected Topics in Organic Chemistry)
MaselfiseniEdsednnng

(Asymmetric Catalysis)
lulnrraufiamailuni

(Microcomputers in Chemistry)
FLUUNMIAANITAMNIWIUE RN TN
(Quality Management System in Industry)
willugnanvnssudiannsating
(Chemistry in Electronics Industry)
ELﬁﬂ'w‘iﬂﬁﬂﬁﬁ”uimz%wm“uﬁﬂﬁwmmmm’
(Basic Electronics for Scientists)
Tsunsudnizagluauanmine
(Computer Packages for Statistical Analysis)
mﬁ@mi‘ﬂfmLﬁmmfiﬂmuqmmumm

(Industrial Waste Management)

2(2-0-4)

2(2-0-4)

3(3-0-6)

2(2-0-4)

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)

3(2-2-5)

3(2-3-4)

2(2-0-4)

2(2-0-4)

3(2-2-5)

3(3-0-6)



516 320

516 530

611203

611211

611212

611314

611316

611317

611 351

611 353

611372

611 404

611415

611432

611433

611 451

612 354

39

iR ndes

(Environmental Chemistry)
\firesnnstingniuasinge

(Chemistry of Water and Wastewater Treatment)
Ui lugaanssunszuaunsag
(Chemical Reactions in Chemical Process Industries)
JARIAINTIH

(Engineering Materials)

AN aLIaANENINeAILes

(Basic Principles of Polymer Science)
mmiui@ﬂmmﬂﬁlﬂuuﬂqLm:ma@u‘mm

(Starch and Cellulose Conversion Technology)
TaveAnan@anll

(Chemical Metallurgy)

nadATIZINe AT 1

(Polymer Synthesis I)
angunssuitlinaziaunsiedl 1

(Chemical Process Industries I)

(AR ELIUNNINLTREN

(Chemistry of Catalytic Processes)
LARRAMNITH

(Industrial Chemistry)

walulagdinndey

(Petroleum Technology)
nNINANTALLATNNITIRNN

(Corrosion and Protection)

ANALAZNNIIAA

(Color Chemistry and Measurement)
walulaginnsfianduaznisfiun

(Dyeing and Printing Technology)
nszuaunsiai lugaaunssudingiadl
(Chemical Processes in Petrochemical Industries)
LANBIMNTUAZNNTUATIZH 1

(Food Chemistry and Analysis [)

3(3-0-6)

3(3-0-6)

4(4-0-8)

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)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

2(2-0-4)
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612 355 ﬂ@ﬁﬁmmﬁmmﬂmzmﬁmezﬁ 1 1(0-3-0)
(Food Chemistry and Analysis Laboratory I)

612452 LANBIMITUATATIATIZS 2 2(2-0-4)
(Food Chemistry and Analysis I1)

612 453 ﬂf]u“ﬁmﬂmﬁmmnm:mﬁLmﬁxﬁ 2 1(0-3-0)
(Food Chemistry and Analysis Laboratory II)

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

4 o A dpye emgy A a o
NIRINELITIRU mvlmumémslmwmmumwm

wnldlanAnmsigimlungniziaan  liiRanAnmsigdalunguizisauiaan
auladuauniaeinAsum NN luda 2.3 ATuaan
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TaendAnelFannmednfidaseulumingsuRatnnidesniaui e
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3rnanny  azdewinliAarsrsuealiATNAULAZAT AN Te AR TIeNZ ARl HenIIAdel
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WHUNSANHVMANGATRIUNITIAN

U 1 aansAnEN 1

FURIT Fasein FUIUNUENA
080 177 | MEEang 1 3(2-2-5)
511101 | unapaa 1 4(4-0-8)
512101 | vanenvialyl 1 3(3-0-6)
512103 | UfiRnsdaanenvial 1 1(0-3-0)
513101 | inflviall 1 3(3-0-6)
513103 | UfiRnasaivialy 1 1(0-3-0)
514101 | Wandvill 1 3(3-0-6)
514103 | dfiRnasi@ndiial 1 1(0-3-0)

FANUUIENA 19

M1 mamsAnei 2

FURIT Faseian FNUIUNUENA
080 178 | nmneange 2 3(2-2-5)
511102 | uPaAAA 2 4(4-0-8)
513102 | inflviall 2 3(3-0-6)
513104 | Ufiifnasnadivialyl 2 1(0-3-0)
514102 | Wandvill 2 3(3-0-6)
514104 | UfuRnnsWandviall 2 1(0-3-0)
...... A aenunguIT Ny AR iTadIANA RS 4

FANNRULNA

19
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WHUNTANEUANGATRIUNITIAN

N 2 nAnIsANEN 1

WA Faseden ANUIUNRUILNA
510201 | MENEINgEEINenAans 3(3-0-6)
511281 | AmaAaRsd1msLiniAd 3(3-0-6)
513221 | AWAA 1 3(3-0-6)
513231 | faAseid 1 2(2-0-4)
513233 | UftiAnsiaitimanzii 1 1(0-3-0)
513251 | allauvsd 1 3(3-0-6)
513253 | Ufjuimn sedaumae 1 1(0-3-0)
513291 | widuAdnutaensiy 1(1-0-2)
517101 | pexfiawmediilacd 3(2-2-5)
FANNUILANA 20
7 2 AAnsAnEnd 2
FUAITN Fas12d1n FTUIUNUIANA
513222 | WA 2 3(3-0-6)
513223 | Uftidnsinin@na 1 1(0-3-0)
513232 | lafamsedf 2 2(2-0-4)
513234 | Ufuidnaeidiasnzd 1(0-3-0)
513252 | iflduviad 2 3(3-0-6)
513254 | Ufuidinaiaiduvieed 2 1(0-3-0)
515201 | adnnug 1 4(3-2-7)
...... A aanTunguaTnIm 3
...... A aenunguiT Ny AR SiTadIANAanS 2
FANNUENA 20
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WHUNTANEUANGATRIUNITIAN

37 3 mansAnEn? 1
WA Faseien ANUIUNRUILNA
513311 | iaflafiuvaed 1 3(3-0-6)
513321 | fiWafa 3 2(2-0-4)
513323 | UfuAnisindindna 2 1(0-3-0)
513331 | wfawmaed 3 3(3-0-6)
513333 | Uftiinianiitimnet 3 1(0-3-0)
513341 | Fadl 1 4(4-0-8)
513343 | UfuiRn1sTaiadl 1 1(0-3-0)
513354 | aulnnsainTluiafiause 3(3-0-6)
FANNUILANA 18
73 mAnsAnEd 2
FUAITN Fas12d1n FTUIUNUIEANA
513312 | inflefiuvizd 2 3(3-0-6)
513313 | UftRnsinietiunieg 1(0-3-0)
513391 | AaRANTMNaANEnAans 1(1-0-2)
...... ArnfsAudenlunnamITIene 4
...... Araen lunNIAITILANTE 6
...... ArdenlunquiTaneAmansiuATinAEn3 3
FANNUILANA 18
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WHUNTANEUANGATRIUNITIAN

N 4 aAnisANEN 1

SUAITN Fas183% RMUIURUIANR
513491 | duuun 1(0-2-1)
...... AT RN AT LN 4
...... ATADN MINNIATT NN 4
...... A aenunguiT nyseAaniTadIANAanS 2
a A a = =
...... AN MNIAITNABNLET 2
FANNRULNA 13
1N 4 nanisAnEN 2
SUAITN Fas183% RTUIURUIANA
513492 | TA99UIAY 2(0-4-2)
...... AT ADN MINNIAITURNE 2
a A a = =
...... AN MINIAITNABNLET 4
FANNRULNA 8




513 101

163

ANABELNES18V TN RITNITILAN
vasinalal 1 3(3-0-6)
(General Chemistry 1)

Buuduius Taseairsecnannarauiifaes1nnIuaI919516 WuszAdl Wi

gaaude wmaflulaudng

Stoichiometry. Atomic structures and properties of the elements in the periodic table.

Chemical bonding. Gases. Solids. Thermodynamics.

513 102

wasinaly 2 3(3-0-6)
(General Chemistry II)

'
o

Agnfafunen : 513 101 wiviall 1

=

a = a aAa e
AAINRILACRANTASANE ZﬁNﬂ@LﬁNLL@z@NQ@‘H@QI@@@u WA [auwAll ialauyise

Liquids and solutions. Chemical equilibrium and ionic equilibrium. Electrochemistry.

Chemical kinetics. Introduction to organic chemistry.

513 103

513 104

513 221

ﬂﬁﬂﬁmsmﬁﬁ'fﬂﬂ 1 1(0-3-0)
(General Chemistry Laboratory 1)

Jeifedurien : 513 101 il 1 vheenaBeunsensulitioandn 10 dilani
nsmaaesigenmieiiiionlumedan 513 101 wilinll 1

Experiments related to the contents in 513 101 General Chemistry .

UFiAnsiasinaly 2 1(0-3-0)
(General Chemistry Laboratory II)
Aonifedurien : 513 102 wilvinl 2 videenafeunsensulitionndn 10 dilani

513 103 UfAnaiadivialyl 1
nsnnaesTiaanAdeiuitiovnlused 513 102 il 2

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

LANAANA 1 3(3-0-6)
(Physical Chemistry 1)
ATTAUARN 511102 WARARE 2

513 102 vl 2

23 a Ly 2% X a IS a @ g
whauaznqudaatizesuia wedlulawiind annawndl aunamla aidninsladuaz

Wl dnrazansaasansnliidudidninglasd

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

equilibrium. Electrolytes and electrochemistry. Solution of non-electrolyte.
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513 222 ANNENA 2 3(3-0-6)
(Physical Chemistry I1)

o

ArlsAunen @ 511281 amaAaRsdmsunIAR

513221 \ARWAN 1
WANYATIUNNNAFNARTARUAN aunsTiseRewed anlntnsalndresezmenuarluianag
Principles of quantum mechanics. Schrodinger equations. Atomic and molecular

spectroscopy.

513223  Ujiien1siARWENR 1 1(0-3-0)
(Physical Chemistry Laboratory 1)

v

Arnfafunau : 513 222 WRWARA 2 vizaanaiauniansulitiasndi 10 denif

nmeaesidanndesiuilan lumedan 513 221 1ATAATa 1 waz 513 222 LARWANS 2
Experiments related to the contents in 513 221 Physical Chemistry | and 513 222

Physical Chemistry Il.

513 231 LARALATIZIA 1 2(2-0-4)

(Analytical Chemistry 1)

Aqnfedurien : 513102 adlali 2

Mg uteuAifee sl nqefliTensausziua djfeeenBoduasivngu
Uizenisnnasdedeutazlgnzenisnnnsney maﬂa:qﬂﬁﬂﬁﬁ?mmdﬁﬁumﬁLm’]:ﬁ@q
unnulaanisanaznanuazn1siniiunmns augawniisyudnamalunsaindassavinazans

Basic principles in analytical chemistry. Theory of acid-base, oxidation-reduction,
complex formation and precipitation reactions. Applications of the above-outlined reactions in

quantitative analysis by gravimetric and volumetric methods. Interface equilibria in solvent

extraction.

513 232 WARAIATIEY 2 2(2-0-4)
(Analytical Chemistry )
AraAunen 513 231 WARAATIEH 1
o A A - a o aa a al
waNN1s LArasdlanaznislszenadmaiiandaninlalelanuazididaailninaiues
Waaalswssuazealwsiuss avaandinanininswss uazendisdanininsiuss
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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513233  dfiansiaddAsIzii 1 1(0-3-0)

(Analytical Chemistry Laboratory 1)

Arfedurieu : 513 104 UfAniniadivialy 2

513 231 wiAATe 1 viseanaraunianiuliiieandt 10 ddandk

ArnAAIAAE LN TR N139LATI VTR YATIATA wisasilauazmaiialunis
AeiFalunn nmaseafisafunisinmzianslnedsannzneuuaznsiniuans finaadly
978791 513 231 LARAATIZH 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 .

513234  dfiAn1siaiidAszn 2 1(0-3-0)
(Analytical Chemistry Laboratory Il)

o o

FpnlaAunen 513 232 WANAAEY 2 viseanadaunsaniulitiesndn 10 e
513 233 UfuRAn1aARaRAIIEd 1
dl o acaa s 1 dl 1 = a ala '8
NaMAasREanLAEAATiLLLANS o Inanalialusedsn 513 232 widwsneid 2

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

513 251 iAllauvissd 1 3(3-0-6)
(Organic Chemistry I)
Aosfunan : 513 102 wisiall 2
o = v 1 6 o/ ) aaa o '8 a a 6
AUszLANLAZIATIATY qulW\mmu ANLIR ﬂ{]mmLmea‘mLmﬁwmwﬂixﬂ@u%umﬁ
AR RANNUF U wazNITTATITiRUNa findl
Chemical bonding and structures, functional groups, properties, reactions and

syntheses of organic compounds. Basic stereochemistry and conformational analysis.

513252  \ANAUVIE 2 3(3-0-6)
(Organic Chemistry Il)
ApAunan ;513 251 alduvizd 1
o asa = % 'S e a o g
mﬁ?mﬂmﬂuﬂgmmmu Aflunanleeau waaniAtsuuulanay ASLAULIARR ANS-
Tunarhuyiau sanialieninesdes aflulawmen nanesiity whilng Wekiu uazdle
Intermediates in organic reactions : carbocations, alpha-carbanions, carbonradicals,

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

lipids.
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513253  djiimanisialauvad 1 1(0-3-0)
(Organic Chemistry Laboratory 1)
o e o aom o
Agiladuniew : 513104 U uRAnaavialy 2
513251 adlauviasd 1 visaenalBaunianiulitiennd 10 dlanf
nimaseNeaiumAlANITuenLazN9iNaliuigns neAneUffTeaiaeg
anssznavezannAnuararlaNI@n

Experiments on separation and purification techniques. Studies of aliphatic and

aromatic compound reactions.

513254  Ujiidnisiadidunid 2 1(0-3-0)
(Organic Chemistry Laboratory I1)

¥ 2% a

ArnieAunen : 513 253 UftiRnsngwrisd 1
513 252 aiauas 2 vizaanamauniansulutiasndi 10 &leni
dd o e . . o . 4 o
nsnpaesineadesiunisdunmsiassuvisdinaandaniadeuud asgiaridu

Experiments on organic synthesis concerning functional group interconversion.

513 291 wdNuANNLaanna 1(1-0-2)

(Chemical Safety)

Aqntleduniew : 513102 il 2

Uszinnresdunseainansal n1eantsansalednlasnse naiy N1sauds nng
¥ nastindn waznnatnda feyananuiaendalunislianaiiuazingsunae wiestlesiugiu
UAAR N199ANIINIUGNIAL Uazn1Lguneuia

Types of chemical hazards. Safety in chemical ~management : storage,
transportation, operating practice, treatment and disposal. Material Safety Data Sheet (MSDS).

Personal protective equipment. Emergency responses and first aid.

513311  iAdaduvisd 1 3(3-0-6)

(Inorganic Chemistry I)

Sefadunien : 513102 wiliald 2

Tasea3earnan 191997 LATANTRT9951% WUSTIAN anuIAsuaznansingy
Iaseatnernenanlanadin me‘lzﬁ%‘l‘ﬂ‘ﬂ\ﬂ@ﬁzLL@quwﬁ LOLINANU Lﬂﬁmmﬁmiuﬂzmﬁﬁﬂ

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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513312 piatuvid 2 3(3-0-6)
(Inorganic Chemistry I1)
ATUALNeY © 513 311 niatuyiee 1
Tnsaainsresanssznavineaiudu uaznainlelawed noujjasadanas now))
aunusiad  antAnudmdnuazalnaingdnnsetind  wlaesansazany  nalnzesd]isen
a a e
GIVIE
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.

513313  djiiRnisiaiialiuvid 1(0-3-0)
(Inorganic Chemistry Laboratory)
Aaduriau : 513104 dfiRnnaafivily 2
513312 aleatiuiad 2 visaanaBaunieannuliiiaandy 10 dlanyd
nsnaaesTiRenAdesrUEiom lumeien 513 311 IATleRwid 1 uay 513 312
wiaduvisd 2
Experiments related to the contents in 513 311 Inorganic Chemistry | and

513 312 Inorganic Chemistry II.

513 321 LANNENR 3 2(2-0-4)
(Physical Chemistry 1lI)
ArnsAunen © 513222 wRW@Na 2
o aaa = = = & dd’l a o
ﬂ{]’ﬂm%ﬂ'ﬂ\iﬂgm‘ﬁﬂmﬂ @@uLﬂNLL@tﬂﬂiﬂLﬂN TCULARANREA LANNIING ﬂ’]ﬁ‘@jﬂsﬂULL@Z
QEATATRREESTRREY
Rate laws of chemical reactions. Chemical kinetics and mechanisms. Colloidal

system. Surface chemistry. Adsorption and catalytic processes.

513323  UjiiEnnsiaid@na 2 1(0-3-0)
(Physical Chemistry Laboratory 1)
Jgntisdunen 513 223 UfiRnianiw@ia 1
513 321 ARWANA 3 viraanaBaunsannulitioandn 10 dland
nsnnaesTigenndeiuitiovlusednn 513 222 1R 2 uas 513 321 1ailiATs 3
Experiments related to the contents in 513 222 Physical Chemistry Il and 513 321

Physical Chemistry Ill.
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LANILASIEN 3 3(3-0-6)
(Analytical Chemistry 11I)

Agnifafunen © 513232 @A 2

Asawmazinaal inlszinmsinge pewsnlawes Inmudlewss alawss Bian-

W3ungwsis Taunuiwes tazwadmalsmss wadALdaLazardIalasunmns W n133A AT

ANGAU

Electroanalytical methods : conductometry, potentiometry, coulometry and electro-

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

513 333

513 341

UfiAnsaidiAsIzn 3 1(0-3-0)
(Analytical Chemistry Laboratory IlI)

o o

AgnisAunien 513234 UftRNsARGIATIZA 2
513331 1ARAATE 3 viveenaGaunteniulifioandy 10 ek
NIMAASNEANLTEAITRULLAN 7 Inanatieluseden 513 331 1ARAIATIH 3

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

Al 1 4(4-0-8)
(Biochemistry 1)

o o

Aofsduneu (1) 512101 Faanesiald 1

513250 LAR@WYiae]

)y

94 (2) 512101 Ta3nenvialyl 1
513252 LARauyiae 2

Taseasnauazuiinfnasdaluans ulsduardonaswiuA1and wWunieadTuuaznig

ALIAN NFLALILAZNNTUAAIEANTBNTELANINHUGNTIN WUgIAINTIH

Structures and functions of biomolecules. Enzymes and bioenergetics. Metabolism

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

513 343

UPiisn1sgaLad 1 1(0-3-0)
(Biochemistry Laboratory 1)
JrneAunen (1) 513 255 Ufiiinisuadaurieed
513 341 Fuall 1 vizeanazaunsaniuliiieandi 10 dland
199 (2) 513254 UfiiFnsuaRBuvaed 2
513 341 oAl 1 vieenaBaunsaniuluiiaandi 10 dUanef
nsnaaesRidenndeiuitiomlumeden 513 341 Faiad 1

Experiments related to the contents in 513 341 Biochemistry I.
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513 344 AFNFANEIM9TAN 2(1-3-2)

(Methods in Biochemistry)

ArnfsAunen : 513 341 Tl 1

513 343 UfRnsdaed 1

nquuazlfiRnnsfifeadesiuiinsuaziriasileldlunisinuaseniedand nns
wan N13AANNTLATNNIAATIETallana Nslszunana mﬁLmﬁxﬁm:m?ﬁﬁmm%gmﬁiéﬁmn
NINARDY

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.

513351  LANBUVTEUUE 1 2(2-0-4)

(Advanced Organic Chemistry 1)

ApilaAunaw © 513252 iallauyiad 2

o aa ax o A \ asa o

Iafaan Lansadlleloinesda ma?mﬂm\‘i‘]_lwﬂimnwwmxﬂqm'aﬂg]nﬂ;lW ANTTLLAY
TeauuuLtiu-Aandfa Banteseanaiauavdiamad Ufisaanisunui nain n132dn eendiadu
a o o o a % ]
7ANTU wazn19anizesialu

Chirality. Atropisomerism. Some reactive intermediates: non - classical carbocations,
phosphorus and sulfur ylides. Substitution, addition, elimination, oxidation, reduction and

rearrangement reactions.

513352  ARDunEfidugs 2 2(2-0-4)
(Advanced Organic Chemistry II)
Aqnafedunen : 513 351 Iilawvitiuge 1
nafnnalnaesfitenpdtuidlneiinsaauaiiugisau Anuduiusazuing
Taseaireiumnnlaluniafindisen nguiussiad Ufisemeslanan inlduasnesansause
Determination of organic reaction mechanisms using kinetic and non-kinetics
methods. Structure and reactivity relationships. Bonding theory. Pericyclic reaction. Organic
photochemistry.
513353  lfiienaifiauviaddugs 2(0-6-0)
(Advanced Organic Chemistry Laboratory)

o o

FmnivAunen - 513254 UfURNaARBWYEE 2
513351 infBwidiuge 1 sideenaBaunieniiliifieandnio
dlanit
nMsmasefiEaunM IRt B

Experiments on organic synthesis.
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513 354 alnnsalnilluiafaunss 3(3-0-6)
(Spectroscopy in Organic Chemistry)
ArnfsAunen : 513252 alauvsd 2
nslsegndmaiindans oo aunsen TaedasusniuineTouuud wazusaanln
neainTluntsvniaseairsesansdsznavduyined
Applications of ultraviolet, infrared, nuclear magnetic resonance and mass spectros-

copy in structural elucidation of organic compounds.

513 391 RIBNNAMINENANEAS 1(1-0-2)
(Scientific Publications)
dll a = =
Reuly : TngaruBugenseanAfT AT
AeRRNYImeIneAanilszinneng o) ARRNUguni nRugRuasafeni T86uM
UNAMNNIINENANanS nnsliitsnsasiinsayninenaanindnAnylulsemalne

Types of scientific publications : primary, secondary and tertiary publications.

Methods of searching scientific articles. Services of main scientific libraries in Thailand.

513411 aleluvstdugy 1 2(2-0-4)
(Advanced Inorganic Chemistry)
AgniisAuneu : 513 312 waflefiuvad 2
= 'S o a ad = a e
LV’]N“ll@ﬂ@ﬂﬁ‘ﬂi‘ﬁiﬂ@‘].l‘ﬂ@ﬂmium‘l’l@@ﬂ Qﬁﬂ?iV]’N’&L‘]JﬂI'W?@Iﬂﬂluﬂﬂﬁ"]mi‘?%ﬁ@]m@
Tnseasaesanssznauediuriaegd
Chemistry of organometallic compounds. Spectrochemical methods for structural

elucidation of inorganic compounds.

513 413 UiRnsialatduvzaaugs 1(0-3-0)
(Advanced Inorganic Chemistry Laboratory)

o o

ArnisAunen 513 313 UftRnsAleliunEd

v
A

513 411 afafiuviaddugs 1 iiveanamaunsaunuliiies
n91 10 dua i
o a e
nanaaasnaAdefiuizdniranla

Experiments of current interest in inorganic chemistry.

513 414 EasAnlanIzIBATaluvs 2(2-0-4)

(Selected Topics in Inorganic Chemistry)

Agnifafunen : 513 312 walaluviasd 2
A A A a ac
3e9nunaulan1am i afiuyisel

Topics of current interest in inorganic chemistry.
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513 415 NANINELTISIRLANTRINSLNNLAN 3(3-0-6)
(X-ray Crystallography for Chemists)
ArnfsAunen © 513222 1AfWaATA 2
190 514 204 Wandgalud
o al I dy o a s = &Y =2 o =
Falend nsdeuuresisAend anNimsreduAnuazanlanil LANLATANTRYRINAN
nsnlaseginsresaaninenlneedunisaaduuaesadiendideefin
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.

513416  danuily 2(2-0-4)
(Nanomaterials)
Ag19AUNeY : 513 312 adetiuviad 2
nsfaAsziaznsiigaliananwnizesdagunlu uaznisseyns

Synthesis and characterization of nanomaterials and its applications.

513 421 ULARLSUATLANSIR 2(2-0-4)
(Nuclear and Radiochemistry)

v o

ArnfsAunen : 513221 \ARWARA 1

1ip1e9593TaAAS N1raane 198NNt URTd sunInseTeudnefa@ianansiy
A819 NNIAIAUAZNIIIARNINA dumsaanTiduaynistlszgndansinsdiuniadniand

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 wANANRRualAsTaEana 2(2-0-4)
(Physical Chemistry of Macromolecules)
AlsAuneu - 513 321 LAANANA 3
wmailulauninduazannaresansazarzzesuninsluans aauatanfzesljisainis
Aumrviunlasluans  Annduinfarudwlasaianaaiivazantiminianianinaesuntasiuiana
nsdsegnsuniastuanaluddnysyandu
Thermodynamics and equilibrium of macromolecule solutions. Kinetics of macro-
molecular syntheses. Relationships of chemical structures and physical properties of macro-

molecules. Applications of macromolecules in everyday life.
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513 423 AaULANLAENALNLAN 3(3-0-6)
(Chemical Kinetics and Mechanisms)
JrnisAunen : 513 321 wRNARA 3
nnensveliisenail TBn1mMAseINAIUAaAN BYENATB9g U RAedRI1EY
209tj3en noeresdnsiiretfisen nguresdjiegiinenand nszuaun1sresesRaNuAL
ushFadary Uffeluaisarany Uimeniilisse Uifefifemads waljfouadGuas
Rate laws of chemical reactions. Experimental methods in chemical kinetics.
Temperature effect on reaction rate. Theory of reaction rate. Theory of unimolecular reaction.

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

photochemical reactions.

513 424 ERIAALANIENLATHANS 2(2-0-4)

(Selected Topics in Physical Chemistry)

AgnfaAunau : 513 321 WANWARA 3
I s o
Fasntaulan1aANWada

Topics of current interest in physical chemistry.

513 425 wasiulaurindad 3(3-0-6)

(Chemical Thermodynamics)

a o

AneAunau : 513 221 ARWARA 1

npreaneilulauniing mmmﬁ'mﬁuLﬁm@?‘umxmmmwﬁq n1sssenadayania
wmeslylaunfing szuuiRaasusaulsaumnuin ssuuvansesdilszney Andinfluazautifsu
iesannTuanides ueaiduazusandevuliinaeamad weslulaunindada

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.

513 426 LANAIDUAN 3(3-0-6)

(Quantum Chemistry)

ArfsAunen © 511281 amaAaRsdwsunIAR

513 222 ARWANA 2

ANNNTTLIRANNAT NuNeANd saundsaniluiin 3aalamed laammeslunamans
poausn azmanlalasiau nqujnedmediudunazngunisulsii eznendidun Tuanalalnsau

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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513 427 ardninsalnilnrwainNgna 3(3-0-6)

(Spectroscopy in Physical Chemistry)

AnsAunan : 513 222 ARWARA 2

mLﬂﬂimmiﬂﬂ‘umma‘zﬁm:mmgummiuL@q@ ma‘ﬂa‘zqﬂﬁmmmmmmqwﬁmﬁﬂu
ﬂ’\ﬁ‘aLm"wﬁ@iLﬂﬂﬁl?ﬂ@’]ﬂﬂ%‘ﬁﬂ‘ﬂ@dimL'Z\\Q'Z\J Tseasnedianmsauaesazhen n1sdaudiyansninas
uwnuanzaavezpen  Windanmaseu aulninsainuesesmen niadsudysanealinanunuaniag
2e3lu1ana ﬂgﬂwilﬁfﬂﬂamﬁﬁm”umiLﬂ?}lﬁuamqmeLﬁnm@u dunsnsevesiiainaefatly
watanadlutandsfuuniuanets uuudaulninsalnd

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.

513428  tAdl il 3(3-0-6)

(Electrochemistry)

ArnisAunan : 513 321 WARWANA 3

funsnsenseudnglesaunazianiazany  sunsnrasewdnelesaunaznsrudelanau
Tuansazany noudreswiindudaszndndidninaiugidninslas nalnnisthawdidnmseudan
afiduds  waledlFlunisfnendfFeiidninen  nsdazgndfiaitliinlueifiassiag
HHANUNITHIAN

Interaction between ion and solvent. Interaction between ions and ion transport in
solution. Theory of interface between electrode and electrolyte. 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  LANALATIERTUG 1 2(2-0-4)

(Advanced Analytical Chemistry 1)

AoieAunen ; 513 331 ATALATIZH 3

= a 1 a 2] |

wuaginInswmzressns AN lnaaseuagu wmalauialasuiinnai
Aussgdilninnuss wazdamialasuninnsdduunaanawss  uwnusnugalnnsussiaznig
Uszend nisasvikuuInaduandu

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  LANALATISAUUGS 2 2(2-0-4)
(Advanced Analytical Chemistry II)
ArnfsAunien © 513 331 1ATAIANZT 3
a o 1'% ot a s = a a
i Aauma ez lulamugeflunisiimszdinianil aulninsdldningiafl n19

=

Ainneilaeiaamuil aupafiarnloaunuius A3aiifierdavdnaesaauaduaznasal§ien

Tssntmnafluuuuani/aeulesen  qulefriidargaalanninneil  asfiaadningiia
Chemical sensors and biosensors in chemical analysis. Spectro-electrochemistry.

Stripping analysis. Squarewave voltammetry. Kinetic and catalytic methods of analysis. lon

exchange chromatography. Supercritical fluid chromatography. Capillary electrophoresis.

513 433 n53AszRdanEeiay 2(1-3-2)
(Analysis of Complex Materials )

o o

AniAUneN @ 513331 LATBIATIEIT 3
513 333 UfjuRn1suARaRsIey 3

nazuaunIaAReugmiuTymmeaidiased nsinuateungestiy negs
FN9ENY NIETINANRE A MTUNNAAIET  Nsdandsarsziuaznislssidunadieya nnsasuAN
WATNNIFLIBNATIUNING BRI LAZ RN ITRNNT N19MAaRdALATFAI0E 1A INgAATMNITHIAS
danandex

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.

513 434 BaARRNIZNILATIASIZR 2(2-0-4)

(Selected Topics in Analytical Chemistry)

o

AgnfaAunan © 513 331 LANAAIITT 3
P

2 ) PN -
Limwu’mu%mq LANILATISU

Topics of current interest in analytical chemistry .



175

513435  LANALATISAUUG 3 2(2-0-4)

(Advanced Analytical Chemistry lIl)

ArnifsAunen : 513331 1ARRATZA 3

a o 5 = d’j a a a

nsaAiadAlsznaunIuAesiuile Insasaunqu nAtATWInaIanAsausnInss

nd adnmareulnsuluinseunladavazisiauairlesauunaaininsalnd Inafatnfaadadualning
= - v a o a do a = = o & a
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wataaunuilsaidnasaululnaind

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.

513441  Fad 2 2(2-0-4)
(Biochemistry 1)
JT1eAuUneu @ 513341 FuAd 1
Thseaine utinfluazumasiian mnmnlﬁﬁqwémxmiﬁnmauﬁﬁmmiﬂiﬁu Toaftui
Wiietnglszasduminnst  Wihuasienlnilugpaimnsm
Structure, function and sources. Protein purification and characterization. Protein

used for analytical purposes. Industrial proteins and enzymes.

513 442 dAN 3 3(3-0-6)
(Biochemistry lIl)

ArTsAUNeN 513 341 FAN 1

= a a a a ] 1 dl ¥ & o

FpEdIsInen TnuasauAgu nalnaasnisauawdelinmad nalnnisinauaeg
aailuuluszauluians uaznszuaunIINITAANLIE

Physiological biochemistry: mechanisms of membrane transport, the molecular basis

of hormone action and carcinogenesis.

513 443 A RIAALANIENNSTALAT 2(2-0-4)

(Selected Topics in Biochemistry)
AgnfaAunen : 513 341 TAi 1
3a9naulan19dqiai

Topics of current interest in biochemistry.
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513 444 I PGIRITE | 3(3-0-6)

(Biochemistry of Plants)

Ar1eAunen : 513 341 Fuad 1

TATAFIUA NN AL NTAANT TINAINUANGRSUATNTLUIUN TN LNLDATNYRIN T

a [ QI aaa a dl a a Qd‘ a as 3 A dl
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wransilasuudainiedisanen

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

biochemical action of plant hormones.

513445  FapdaaslntuArdand 2(2-0-4)
(Biochemistry of Nutrition)
ArlsAunen : 513 341 Fauadl 1
wannansaad lulnaunnisse sy uihfnaznalnmeineuresiniu UAZUTENR
ﬂWﬁ"ﬁhﬂ'VJ?J(l:ﬂﬁju’]ﬂﬁﬁ‘LL@&ﬂﬂQtViWIﬂ“ﬁuﬁﬂﬂi‘
Biochemical principles of human nutrition. Functions and mechanisms of action of

vitamins and minerals. Assessment of nutritional status and nutritional problems.

513 446 Ufiiansdaaiivadnaumans 1(0-3-0)

(Biochemistry of Nutrition Laboratory)
FrnieAunen 513 343 UfiiEn1sTauad 1
= = ' = a U o Y
513 445 FalanslntuAans vseaiaFaunsannulufien
N4 10 dilask
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naneaasnaanAfasiuLlavn lusedan 513 445 FaadaeslnauAand

Experiments related to the contents in 513 445 Biochemistry of Nutrition.

513 451 AENISRAWATIZINIANAUYITS 2(2-0-4)
(Synthetic Methods in Organic Chemistry)
Ag1AUneN 513 351 ANEuVTduge 1
aal o o o s aa a & di v v
TnednAnylunisdsamsimaeiawied uavnislszansinenisasslaseaieluans

A oAl oo Y

ansduvizandudau
The important methods of synthetic organic chemistry and their applications to the

construction of complicated organic molecules.
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513 452 LANDUNTELURINARN UNETTNTR 3(3-0-6)

(Organic Chemistry of Natural Products)

o 1

ArnfaAunen : 513 252 piauvias 2
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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.

513 453 A RIAALRNIZNILAT AUYIFS 2(2-0-4)
(Selected Topics in Organic Chemistry)

o

ATNAUNe 513 351 LANBUYITETUgS 1
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Topics of current interest in organic chemistry.

513 454 msiselgnsedeaguning 2(2-0-4)

(Asymmetric Catalysis)
FrlAUNeu : 513 351 LARBUYEEEUgY 1
Afinantih lunsmun sl isendviunisdamseiiuueanuing

Recent advances in development of catalysis for asymmetric syntheses.

513 461 lulaspaniainaslundl 3(2-2-5)
(Microcomputers in Chemistry)
Arfasunen : 517 101 AeNAamasiiiesfiu
4 - o
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sruudfiinnsululrsreniiame;  nasdszgnadllounsudnGagulunistszunananis
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Operating systems in microcomputers.  Applications of program packages in
chemical word-processing and programming on simple numerical methods for chemistry problems.
Applications of program packages and scientific database in manuscript preparations. Use of

chemistry software in molecular structure drawing and prediction of molecular stabilities.
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513 471 'é‘zm.lmﬁ‘ﬁhmﬁ‘@mmw”lu'qmmuﬂssu 3(2-3-4)

(Quality Management System in Industry)

AnisAunaw : 513 331 LARALATZY 3
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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 are required.

513 472 Lﬂmuqmmunssu%ﬁnm@ﬁnﬁ 2(2-0-4)

(Chemistry in Electronics Industry)

AnsAunew : 513 331 LARALATNZA 3

nsztaunenaeil lugaavnssudiannsetind nisuananinsalasil waluladnfdugs
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Chemical processes in electronics industry. Manufacturing of hard disk drive.
Cleanroom technology and micro-contaminant controls. Printed circuit board (PCB) producing

industry and material characterization. Chemical analysis in electronic manufacturing.

513 491 AUNUN 1(0-2-1)
(Seminar)
4 - -
Hauly  : lnsANEugaNIaINIATTILAR
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Seminar on topics of current interest in chemistry as approved by the department.

513 492 TAs99UARE 2(0-4-2)
(Research Project)
~ a a ~
Houly : TasAqNEugeNIRIN1IART AN
ao o v a P~ o ° ~
2qe luideninanlaniaadl  nelEinsulstineesanan st NIALENY
Research on topics of interest in chemistry under the supervision of departmental

staff.
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