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- nFuATEAARSWEUSENBUNS Laitlaan 3 wheha

- nduanszmwiunisdeans Laitlaand 13 whefa

- Aguansswalielveuazwadioslan  lhdsend 5 wihehe

- NRuATTAUVISYANERS Laitlanin 5 wiede

2. MUINTVNANIE dtlaendn 94  wiuaann

- Avuny 17 WA

- Aruaniz ey 65  wgdin

- Fynamisiden ladaeni 12 wiheina

3. wuIndYILAeNLES Taitfasnan 6  wieha

4. nsEinau litieendn 240 Falug

(wazlidoandn 30 Juvinnis enviuddatindaulasinisaniafne)

3.1.3 5787997

(1) wuaavAnE N2y liitlaendn 30 PUBAA
- nguEnTzayAilyY laitfasndn 4 wlaghin
NANTIUNAANW 1(--)

(Physical Education Activities)

1l

wazideniFeungdvihusnaindnyinlunduatsyeddfiaudnlitesndt 3 miefn

- nguaszAdasuisdUsznaunts lidasnd 3 wlagfin
TdenBeuneivlumnnindnyilunguanszmansuisdussnaunslitasndy 3 wihefn

- nguarsznRunTTaeans Laitiaanda 13 iefn

AnTelny 3(--)

JnaEsauna/meuiunes Taldagn (- -)

AMwsEva 1 21w Q= =~ ]

- nduarszwailiasivewazwaliaslan luifaendn 5 wiaefin

01999111 AanSuiawsuAY 2(2-0-4)

(Knowledge of the Land)
= al a = =2 a') 1 < =4 =l 18 I
wazldeniFeungiviiumnaindnnilunguansewadiadveuazwadedandnlidesnd
3 WA

15



- NRUAITZHUNTLAEAAS Lidasni 5
ThdenZesuneiulumneindnvihlUnguassauniomanslitiosndt 5 wiefn
(2) BNV AN laitfaandn 94
2.1 Funu 17
04101112  FAvevily
(General Biology)
04201111  Adl |
(Chemistry 1)
04201112  Ufjudnisad |
(Laboratory in Chemistry )
04201113 adl i
(Chemistry II)
04201114  Jfudnsad I
(Laboratory in Chemistry 1)
04202105  mlafaaTUIsENs
(Applied Mathematics)
04203102  wanW@nd
(Principle of Physics)
2.2 U nan1zUNAY 65
04201115%  seidavisnainemanitazanadmsuinial
(Scientific Methodology and Statistic for Chemist)
04201221  \ANBUVTE |
(Organic Chemistry I)
04201222  U{URNsIATBUMSE |
(Laboratory in Organic Chemistry 1)
04201223  iaflBuwn3d I
(Organic Chemistry II)
04201224 Ui sABuUnIE I
(Laboratory in Organic Chemistry II)
04201231  AIWATIZN
(Analytical Chemistry)
04201232  U{UBnmsalinsiedt

(Laboratory in Analytical Chemistry)

** 9182 UTUUT 16

une.2

HNUAR

MunnA

MuBnA

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(2-3-6)

WU

2(2-0-4)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)



04201233

04201241

04201242

04201243

04201244

04201261

04201331

04201332%*

04201351

04201352

04201353

04201361

04201362

04201371

04201372

04201373

04201374

mM3laseilaeeiodle |
(Instrumental Analysis 1)

LT NENE |

(Physical Chemistry 1)
UfiRnmsindiaeifland |

(Laboratory in Physical Chemistry 1)
LSRN |

(Physical Chemistry II)
URURM TR THEN Il

(Laboratory in Physical Chemistry II)
wnilatiuv3d |

(Inorganic Chemistry 1)
mMslasilngniasie |
(Instrumental Analysis II)
UitRnsmsinaeilagiaiasde
(Laboratory in Instrumental Analysis)
Fupil

(Biochemistry 1)

UuAn1sTandl |

(Laboratory in Biochemistry 1)

Fuadl I

(Biochemistry II)

wilatiun3d I

(Inorganic Chemistry II)
Uftmsiasietuvid

(Laboratory in Inorganic Chemistry)
\niidswIndey

(Environmental Chemistry)
UftRmaaiiduandey

(Laboratory in Environmental Chemistry)
wniinadimes
(Polymer Chemistry)
U swniinediues

(Laboratory in Polymer Chemistry)

= 91e3UTule 17

1A.2

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

2(0-6-3)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)



04201375

04201376

04201379%

04201382%

04201495

04201497

04201499

2.3 ¥ anIgiaan

TidadanSeuainsateseanasluily

wwillgnavnssuy

(Industrial Chemistry)
nanNSUsEAUAMA N

(Quality Assurance)
UuRnsiniiuszend

(Laboratory in Applied Chemistry)
Vinwydmdndwmsutniail
(Professional Skill for Chemist)
mswisunislassnueiiussend
(Applied Chemistry Project Preparation)
fuLun

(Seminar)

lassanuadiussynd

(Applied Chemistry Project)

4

lyidowndn

@

04201321**  @nnsalnUassansuszneudunig
(Spectroscopy of Organic Compounds)
04201333*  wuweiAliuaslulowuiees
(Chemical Sensors and Biosensor)
04201334%  wmadansuonnIuail
(Chemical Separation Techniques)
04201335%  wAdAN1SMsEUAIaE1aMILA]
(Sample Preparation Techniques in Chemistry)
04201336**  msiATziaanilni
(Electrochemical Analysis)
04201341**  \alipausiy
(Quantum Chemistry)
04201342**  LadAUIN
(Computational Chemistry)
04201354**  \adlindy
(Pharmaceutical Chemistry)
04201355%  maluladfduie
(DNA Technology)
* g Ualu 18

** geduiulse

Yaun31 12 wdlein

uno.2

3(3-0-6)

1(1-0-2)

2(0-6-3)

2(2-0-4)

1(1-0-2)

3(0-9-5)

wi8nn

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



04201378**

04201381

04201431*

04201441

04201442%*

04201451%

04201471%*

04201472**

04201473

04201474**

04201481**

04201482**

04201483**

04201484*

04201485%

04201486*

04201490*

Wemaniuazmaluladiduly
(Science and Technology of Fiber)
nmsUssgndldnauiinmesiumaed
(Computer Applications in Chemistry)
wadamsiaseimaniiiviuae
(Modern Analytical Techniques in Chemistry)
iR

(Surface Chemistry)

wilyasansazane

(Solution Chemistry)

TN SULnne

(Medical Chemistry)

wialulaginisens

(Rubber Technology)

\ilian

(Material Chemistry)

Ylasiadl

(Petrochemistry)

wluwmalulad

(Nanotechnology)
wiinsinnsvede

(Chemistry of Waste Management)
LATNung

(Agriculture Chemistry)

Wil AN ensiazasiunnAng
(Agricultural Chemistry and Poison Residues)
wilefuvsdvasiuuaze

(Inorganic Fertilizers and Soil Chemistry)
wilasulnsuwasnisuszgng

(Herbal Chemistry and Applications)
wniliadesdnang

(Cosmetic Chemistry)

anfarnu

(Cooperative Edication)

* srg3unlalal

19

** 918Ul

une.2

3(3-0-6)

3(1-4-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



uAa.2

04201496*  (Fanamizmaniiuszend 3(3-0-6)

(Selected Topics in Applied Chemistry)

(3) wuanivaanas laidaanin 6 wiaein

(4) n15elnanu laitfoendn 240 Hluq

v ' at a v aa o v a =
(u,azluuaﬂm'l 30 WNINg EJﬂL’J‘L!uﬂﬁl‘iﬂL‘ll’]i'?&.liﬂi\?ﬂﬂ‘iﬁﬁﬂﬁlﬁﬂ‘l&i'l)

= s1e3UTulss
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AUV UAVINEUTTI1UN

o a

anumnegranavTiaUssifivlundngasinermansdudin awniyiaivssyng Ussnaudie
18 8 an fAnumngnail
WuEdul 1-2 - (04)  viela  Avgeamduwisiesh Saminanauas

o v o ot a al ¢
lauaIau 3-5  (201) WY AUITIALYITYNA

ee

LU 6 wngfs Ul
luadu 7 wnede  nduden Fedaumanedad
1 vanefle  nguiwiaiivialy
2 wingds  nquivneddunid
3 wingle  nguivieiinsey
4 wineie  nguivLAlgaEnd
5 wneds  nguivdaed
6 winef  nguiviaeduvsd
7,8  wweds  ngulvueiuszend
9 vinefle  nauiviFeaamizyng duuun Tassnu wazauiafinw
iuddul 8 wneie e
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uma.2

3.1.4 WAUNISANEN

3.1.4.1 Aedeunun1sAnwdmsuiaanlidisanlasenisaviafne

Ui 1 mamsfnunil 1 uumhein (18.Us3818-10.U§ 0w Anwvisaedaiea)
01999111  manTuwAsueiuRY 2(2-0-4)
04201111 Al | 3(3-0-6)
04201112  U{URMswAdl | 1(0-3-2)
04202105 AdladansUssens 3(3-0-6)

FPNWANUTEINA 1 A1 ( )
Aanssunadnm 10 - -)
Fnulne 3(--)
FaTAUMA/AONANADS s =

994 1f==1

Uil 1 ananisAnuii 2 Puuvdiein (¥.UsTE1e-v U UR-vu Anwsiefies)
04101112 F3inewily 3(3-0-6)
04201113 Al | 3(3-0-6)
04201114  UZTRN5d I 1(0-3-2)
04201115  szlavismeinermansuavaifdmsutinad 2(2-0-4)
04203102 wdnWand 3(2-3-6)

%ﬁﬂmmiﬂnaumi“aum aeans 3~ =)
Junwinlunquanszagiiay A=)
oY 18- - )
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U9 2 nMan1sAnE? 1

04201221
04201222
04201231
04201232
04201241
04201242

Un 2 nManTsAne 2

04201223
04201224
04201233
04201261
04201243
04201244

\ilEunIe |

UdRnsAiiBunsd |

WIAATIEA

UuRnsaiim et

WIHEN |

UfuBn1saildeiand |

WINIAUTEMA 1 A
Jndnwinlunguanszvadiadinauaswaiiiodlan
In@nuinlunguansyauvidemans

334

\ATBuUNIY Il

UdRnsiaiidunid I
Mneilagniadle |

wiatiunsd |

WA WENS Il

UfURnsiedieiladnd I
Jundnwvilunguansraanfwisusznouns
Idanie’

334

28

uma.2

IWWMUIEAR (va.uTsee-vu. U JUR-vu. Anwisiedaes)

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

[SN)

3
e w Y
S

uuvheia (v.usseng-su U JuR-va Anwaiesies)



uma.2

Ul 3 mman1sdinuil 1 Tuumigin (v.Us518-90. U 0R-v Anwenoiies)
04201331 msieszilaeiasesile | 3(3-0-6)
04201332 UfdAnsmsiieneilaaniadle 2(0-6-3)
04201351  Fumil | 3(3-0-6)
04201352  UjUsin1suad | 1(0-3-2)
04201361 adlalluvid | 3(3-0-6)
04201362  Ufuemsiafiadun3d 1(0-3-2)
04201382 VinwgAn@ndmiviniadl 2(2-0-4)

FnwaUsema 1 0 (- -)
T d8le =

Ui 3 mansAnund 2 Tuuvhein (vu.ussee-su. Ui oR-vu. Anndedies)
04201353 Fuadl |l 3(3-0-6)
04201371 \aflAsuandon 3(3-0-6)
04201372 UftAnsiafidsunday 1(0-3-2)
04201373 \adiwediues 3(3-0-6)
04201374 Ufueniainiiwedues 1(0-3-2)
04201375 \AflgaamnIau 3(3-0-6)
04201376 wannTUTEAUAAIN 1(1-0-2)
04201379  UfURnaiadiuszgnd 2(0-6-3)

e 17(13-12:33)
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Uil 4 anamsAnenii 1 Snnumbieiin (3u.usseg-vu UiR-vu Anwdeies)
04201495  mumdsumislassnuaiivszgnd 1(1-0-2)
04201497 Fusun 1

INansiden 9(--)
v ndenas (- - )
774 14(- - )

Uil 4 nAnsfinunii 2 Innumhein (Bussens-vu U foR-vAnwdaedaies)

04821499 Tasanupdivszans 3(0-9-5)
v nanvden 3 -)
39U Gl =)
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una.2

3.1.4.2 Aeg1auNUNIsANEd Ul andnsaulasannsaunafne

Uil 1 man1s@nunil 1 Iuniein (va.usseng-yu UG iR-vu.Anwsiediies)
01999111  AaEnTuiauciuAy 2(2-0-4)
04201111 adl | 3(3-0-6)
04201112  UfuAn1swadl | 1(0-3-2)
04202105 Adlamaniussens 3(3-0-6)

AUz 1 A 3(--)
Aanssuwadne 1 - -)
Fmwine 3(--)
Jansaune/AaNnaines - -

54 17(- - )

Ui 1 nansdnund 2 Fundagin (va.ussee-su.Ufuin-su Anwisagfiles)
04101112 Finewily 3(3-0-6)
04201113 iaAdl I 3(3-0-6)
04201114  Ufunsuadl I 1(0-3-2)
04201115 sulevismeivenmanitazadfamiuinms 2(2-0-4)
04203102 wanWadnd 3(2-3-6)

Fndnyhlunguanseguvdamans 3(- - )
Jndnwwhlunguatsediiian - - )
oty 18(- - )
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U 2 nMAnTANEN 1

04201221
04201222
04201231
04201232
04201241
04201242

Ui 2 nAnsAnei 2

04201223
04201224
04201233
04201261
04201243
04201244

=la

\Ailaun3d |
RN sndduv3d |
\WilIATI8Y

Udiinsiaiidiaszi

AN |

Ufun1sieliaml@nd |
AWNMEAUIBIA 1 A1
Sndmwvhlunguansenaidiedinenaswaiiodan
Jndnwhlunguansyquviermans

PIPRY

\AiIBuUMTE Il
UfUFn1sAsdunsd I

AN IATIZAELATILE |

U AN WEnd Il
Andnsalunguassaansuiafussnaunis
v ndenes

334

27

upa.2

e (vu.ussens-vu U §uR-vu Anwndiedaies)

3(3-0-6)
1(0-3-2)
3(3-0-6)
1(0-3-2)
3(3-0-6)
1(0-3-2
3( -
3( -
=l
20(- - )

)
=13
~

FuuvIenn (va.ussene-vu U uR-vu. Anwisigdaea)



uma.2

Uil 3 manmsfnwil 1 Tumhieia (vu.ussene-1u. U UR-vu Anwidlefies)
04201331 mfiszilasiaiasile | 3(3-0-6)
04201332 UftRnsmstiaszilaeiaiesile 2(0-6-3)
04201351 el | 3(3-0-6)
04201352  UJusn1s%Adl | 1(0-3-2)
04201361 iailaduvisd Il 3(3-0-6)
04201362 U{URnsiAiotiunsd 1(0-3-2)
04201382 vinwgdrAindmiudniad 2(2-0-4)

Fawanalssma 1 nwn - -)
pleb 180~ ~ )

Ui 3 man1sAnuidl 2 Fnumheia (v.ussee-vu.UjuR-vu Anwisefiiea)
04201353  Fuad Il 3(3-0-6)
04201371 infidswandox 3(3-0-6)
04201372 UftAMseiidnday 1(0-3-2)
04201373  inliwedinas 3(3-0-6)
04201374 UfUdnswndiwediues 1(0-3-2)
04201375 \Allgaa1nNITy 3(3-0-6)
04201376  wann1sUsEAUAMAIN 1(1-0-2)
04201379 UfURnsiAdiUszend 2(0-6-3)
04201495  MsinTENN1siATIILATIUST NG 11-0-

57U 18(14-12-35)
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Ui 4 sansAneidi 1
04201497  duuuwn
04821499 laswnuafivssand
M nanziaen
T ndenias

R

U4 4 pansinenit 2
04201490 @undaFne
U

upa.2

IuNeAR (Y.UTTee-30. UG UR-su Anwdedie)

1
3(0-9-5)
(= =]

(o)}

3(- - )
13(- -)

Tuaumein (vu.Usses-au. U 0R-vu Anwidnedie)
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uma.2

3.1.5 A1aSules1e3un

04201111

04201112

04201113

04201114

3.1.5.1 Medniusiaivvemingas

- s lundngas
1Al | 3(3-0-6)
(Chemistry 1)
vdnfugumaadl Usnaarsdinitug Taswaduesney audinsoonn Wusuad uia
oA VoAl VDU TIDAUSULALADAADYS qmﬂwamam{;&agm ansazaguay
aulfuasansazans
Basic principles of chemistry. Stoichiometry. Atomic structure. Periodic
properties. Chemical bonding. Gases. Solids. Liquids. Amorphous and colloids.

Fundamental of thermodynamics. Solutions and properties of solution.

uuanisiad | 1(0-3-2)
(Laboratory in Chemistry I)

Aiidaadeuaniou: 04201111 viaiSeundaufiu

Ufuensdmiuien 04201111 gl |

Laboratory work for 04201111 Chemistry I.

vadl I 3(3-0-6)
(Chemistry 1)

AuiideuFeunnou: 04201111

aunaraniiail augaiadl nsauasiua annansauaziualuth augaveunded
avanglidesuarlosauiidou willwih aulfivessqswiioumiinuazsignaud
U dun3d wnildumdes

Chemical kinetic. Chemical equilibrium. Acid-base. Acid-base equilibrium in
water. Equilibrium with slightly soluble salt. Electrochemistry. Properties of

representative and transition elements. Organic chemistry. Nuclear chemistry.

UfuAn1sadl I 1(0-3-2)
(Laboratory in Chemistry II)

JuiidaaFeusdeu: 04201113 vieSsundauiu

UfuAnsdmivinn 04201113 el |l

Laboratory work for 04201113 Chemistry Il.

30



04201115**

04201221

04201222

04201223

uma.2

sulaudsmeinemansuazadfdusutines] 2(2-0-4)
(Scientific Methodology and Statistic for Chemist)

=

wleviimeiveimand wnugiinismeass nsdudunasnuniulssanssy

as [ &

dyanwalhay IakaniduaTIavesdsiall nisdafivansiadedslasnsdy 938555y

b

a s =

miingnaand ngvansuasdedsiu affdmiuineg nstesevuasinauedoya
N9@eusIBUUfURNS

Scientific methodology. Experiment flow chart. Searching and literature
review. Symbol and identification chemical hazard. Chemical safety storage.
Scientific ethic. Scientific policy and law. Statistic for chemist. Data analysis

and presentation. Scientific report.

AliBunse | 3(3-0-6)
(Organic Chemistry 1)

Juniidosdeunnteu: 04201113

vauinaaidunid msduunussianvesansdunid Uiiseuaiiuaznaln iaflues
drsuedudinlalasarsusunazarsussnavualsunfin weadaiglad weansged
aas amaslownil

Theories in organic chemistry. Classification of organic compounds. Chemical
reaction and mechanism. Chemistry of aliphatic hydrocarbon and aromatic

compound. Alkyl halide. Alcohol. Ether. Stereochemistry.

U uAn1sLaiiaunse | 1(0-3-2)
(Laboratory in Organic Chemistry I)

Janiidasuuaniou: 04201221 visaEsundaufiu

UuRnmsdwiunedan 04201221 wiidunde |

Laboratory work for 04201221 Organic Chemistry |.

LASIBUNIY Il 3(3-0-6)
(Organic Chemistry II)

Juridaaieunidou: 04201221

aulf Uhisenailuaznalnuesansdunid ueadled Alaw nsnduvdd oyiudvainse
dun3d arsusznavlulasiau AseanuuuLaznISTLATIERAT UNTE adhade ns

v

Aigadienanwalvesasdunsdimemadaninsalnd

** ginuiulge
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04201224

04201231

04201232

04201233

uma.2

Properties, chemical reactions and mechanism of organic compounds.
Aldehydes. Ketones. Organic acids. Derivative of organic acids. Nitrogen
compounds. Design and synthesis of simple organic molecules.

Characterization of organic compounds by spectroscopic methods.

Ufifn19iAlidun3d I 1(0-3-2)
(Laboratory in Organic Chemistry II)

JundidaaFeunnnau: 04201223 viiaeuntauiy

U RN TdmIuTeIen 04201223 1AdEUNT I

Laboratory work for 04201223 Organic Chemistry |I.

nEIAATIZA 3(3-0-6)
(Analytical Chemistry)

AurfidaaFeuninou: 04201113

wanuaznszuunTlunTiesiziniaad addmanilusudeuisinszy ngud
Tutnadese maenesilasdmiin nisieneilasnislimsn winiugiuves
anlvnslWlawvisuuuganiu

Principles and processes in chemical analysis. Statistics in analytical methods.
Theories in quantitative analysis. Gravimetric analysis. Titrimetric analysis.

Basic principles of absorption spectrophotometry.

UuRnIsiAdAATIE 1(0-3-2)
(Laboratory in Analytical Chemistry)

Andidaadeuaniou: 04201231 wiadeundaufiu

UfUnsdmiuiun 04201231 wiiAszn

Laboratory work for 04201231 Analytical Chemistry.

mMelnseilaginiaada | 3(3-0-6)
(Instrumental Analysis I)

Juidesduudou: 04201231

TvanlasalnUszdveznauuarluana wannsuazvaiinradsnmenalsmig
Wil 3mefadidnd

Atomic and molecular spectroscopic methods. Principles and techniques of

chemical separation methods. X-ray meihods.

32



04201241

04201242

04201243

04201244

04201261

upe.2

wdgsiana | 3(3-0-6)
(Physical Chemistry I)

JwrideaFeuninaw: 04201113

vowidatvesuiia guvnasmans a1sazate aunand aunaigan

Kinetic theory of gas. Thermodynamics. Solutions. Chemical equilibrium.

Phase equilibrium.

Ufuanaindiieidnd | 1(0-3-2)
(Laboratory in Physical Chemistry 1)
JriidaaFouandou: 04201241 wWiadsundauiu

UuRnsdmiuinn 04201241 1ailBawAnd |
Laboratory work for 04201241 Physical Chemistry |.

IR EREN 3(3-0-6)
(Physical Chemistry II)

Audidaadeunidou: 04201241

saunaransiell taunarmansussUfieiidudou wilwidsauna Inlaund
Chemical kinetics. Kinetics of complex reactions. Equilibrium electrochemistry.

Photochemistry.

UfuAn1 s leWand I 1(0-3-2)
(Laboratory in Physical Chemistry II)

JuriidasSeunndau: 04201243 wiadeundouiy

UfURnsdmiuivn 04201243 1SEHNAN |l

Laboratory work for 04201243 Physical Chemistry I.

wadlatiunse | 3(3-0-6)
(Inorganic Chemistry 1)

Auiidoaduunrdeu: 04201113

vuflasiainesnoy Wustlaniaud vewdslesaiin dydnvaliney aunesuas
waevingU iaileliuviiduassguyvdn nsnuaviua

Theory of atomic structure. Covalent bond. lonic solid. Term symbols.
Symmetry and point group. Inorganic chemistry of main group elements. Acid

and base.
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04201321**

04201331

04201332**

04201333**

uma.2

awnlvsalnUvasansusznaudunid 3(3-0-6)
(Spectroscopy of Organic Compounds)

JuriideaSeunidou: 04201223
nsigaliendnsalvesasBunidimumaiaauninsalnl ¢3-380aaninsalnd
surseanivnsalnl duedosuunudnislewuud waanlnsumms msdszend
anvsalnUlumsvignslassaiswosansdunid

Characterization of organic compounds using spectroscopic method. UV-vis
spectroscopy. Infrared  spectroscopy. Nuclear magnetic  resonance

spectroscopy. Mass spectrometry. Application of spectroscopy in structural

elucidation of organic compounds.

nsieseilagnasasie I 3(3-0-6)
(Instrumental Analysis 1)

Juriidasdounndau: 04201233

nanuazAllaraiiinseinuailliii 33naaiised Fdmnuiau

Principles and techniques of electroanalytical methods. Radiochemical

methods. Thermal methods.

UftAnsmslinneilneiaiasile 2(0-6-3)
(Laboratory in Instrumental Analysis)

JuiidaaFeuanneu: 04201331 WiaiSsunteudy

UjtRnisdmivian 04201233 nshiasieiilasiaiesile | wag 04201331 n1s
nseilaeidadle |

Laboratory work for 04201233 Instrumental Analysis and 04201331

Instrumental Analysis I

wulgasmisaiivaslulawuwas 3(3-0-6)
(Chemical Sensors and Biosensor)

JurfidoaSeunniau: 04201233

2
a s

nann1s aeAUszneau waznsInwunvdavasauasmiaaiiazlulawuees fa%3n
Uss@nSnmeeavuead lwuweiiduas wugasiniiedl lulawuiges msdszand

WULYA T U NNNTATI AT TIATLAaY NS T AL

* erUTuUTe
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04201334%*

04201335%**

04201336**

uma.2

Principles, composition and classification of chemical sensors and biosensors.
Performance indicator of sensors. Optical sensors. Chemical sensors.

Biosensors. Application of sensors for chemical and biochemical detection.

wadansuannILAdl 3(3-0-6)
(Chemical Separation Techniques)

Janiifaadausnniou: 04201233

vqufuasUszanmsuen wedadviuadoifonisuonmaadl fsanazneu nsada
msndu wialasulnasdl Tasunlnnsflveamaivszansamgs lasunlnnsai
vasvanile 9adngn Afiaa3aEninsTnEda walianisuenduiiiua

Theory and classification. Modern technique for chemical separation.
Precipitation. Extraction. Distillation. Gas chromatography. High-performance
liquid chromatography. Supercritical  fluid chromatography. Capillary

electrophoresis. Modern methods for separation.

watian1smseualat1an1aail 3(3-0-6)
(Sample Preparation Techniques in Chemistry)

Aundideaieunniou: 04201233

N13719uEY WAl Tuneu wardBnEdidvunsiusioens SEmsssndegng
dwFumslinngimand Msads msimanududulum S ousegn nswtey
arvdndmiunisinssilans nsadmdsn lulasalnluazaninsalnd wazns
LASHUFI DL MUUAAVUIA

Planning, techniques, steps and statistical for sample handling. Sample
preparation for analytical chemistry. Extraction. Enrichment in sample
preparation. Samples preparation for metals analysis, nucleic acid analysis,

microscopy and spectroscopy and miniaturization.

NI BATIZTRAT WA 3(3-0-6)
(Electrochemical Analysis)

AuiidaaiFeunneu: 04201331

Fndluiluad dndlatiindedu saunamansvesdaluii nrsléindosilonaznns

Uszgndsmsliameiidslitued wu nnmudlewms aoudnlaum3 gasuums

* dgliuly
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04201341**

04201342**

04201351

uAa.2

BaNnIns v lawnuauvs wazlwailsns il

Electrochemical  potential. Membrane potential.  Electrode kinetic.
Instrumentation and application of electrochemical techniques such as
potentiometry, conductometry, coulometry, electrogravimetry, voltammetry

and polarography.

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

Ayildaadeunnau: 04201243

AUN1IAAUTINIEANIDS mslivguinsulasuaziinissuniilumsudtymaes
svuuitiianududeu nquieesdvadluana vouiuszaud jUsimng
sadinvesluiana Be1ini-end Bnisueudidle uagisnmawdieulnifaduiy
luannavaneezaen vgufilhiivatasnguleaduud- ey

Schrodinger wave equation. Application of variation method and perturbation
method to complex systems. Molecular orbital theory. Valence bond theory.
Molecular geometry. Hartee-Fock method. Ab-initioc method and
semiempirical method for polyatomicmolecules. Virial theorem and the

Hellmann-Feynman theorem.

VAR 3(3-0-6)
(Computational Chemistry)
Suniidesiuuninay: 04201341

s

namaniszivluana Wwdienlnita FBuoudiale FFHeiduanunuuy nns

@
< v

denldignitugm nsafrewuudriass mamlassai avnzan nafnanns
Molecular mechanics. Semiempirical method. Ab initioc method. Density
functional method. Selection of basis set. Design of model. Structural

optimization. Generation of spectra.

Fuadl | 3(3-0-6)
(Biochemistry 1)

JuritdoaFeunidau: 04201223

Auiiugiudmiuiued Tassadne unum audinaniiuaznnsianinves

Fluana Influuasindieus wuvveddulewu uarimdnurensad

** e ndiui
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uma.2

Basic knowledge for biochemistry. Structure, role, chemical and biological
properties of biomolecule. Vitamin and mineral. Introduction to metabolism

and cellular bioenergetics.

04201352  UUAn15¥2LAdl | 1(0-3-2)
(Laboratory in Biochemistry 1)
Juiidasdounidau: 04201351 wiaiFsunsouiy
UdRmsdwmivian 04201351 Fuadl |
Laboratory work for 04201351 Biochemistry |.

04201353 ¥l |l 3(3-0-6)
(Biochemistry II)
Jufideasunnrau: 04201351
wulgluarnisissiselasaulel mavedfuuazusuiveaduvasnsluleawnse
e Wsdu nsniieddn nsduaszvinsadiaddnuazlusiu nmsmiuaunisviienu
v248u MsdauATIEiLE Wuglmnssy
Enzymes and catalyzed by enzymes. Catabolisms and anabolisms of
carbohydrates, lipids, proteins, nucleic acids. Nucleic acid and protein
synthesis. Regulation of gene expression. Photosynthesis. Genetic engineering.

04201354**  LATlNEY 3(3-0-6)
(Pharmaceutical Chemistry)
JurfidesSounirieu: 04201351
yianasantiniadivnsanssznavdunidfliviandaiven nseanuuuwaznis
JUATILVET NISATUANANNINYBIELN Ef’lLLﬁSﬂ'i::‘U’Jumﬂuﬂﬁaaﬂf]‘ﬂé
Types and chemical properties of organic compounds in pharmacology.
Design and synthesis of drug. Quality control of drug production. Drug and
process of drug action.

04201355**  naluladmdule 3(3-0-6)
(DNA Technology)

Jerfidaassuninau: 04201353 wsa 04201301

UL AT

a7



04201361

04201362

04201371

upe.2

Useiianauduin auandfiniameanmuasiinmuesiidue wdnmsveanaiianig
Mduwe  Wugdmnssn  Teaude  msUssyndmaluladsumduelumanisuwng
NWAINSIN geavnssy DAvendiani wnduenans Tassmdeiieiuiluves
Adiinuaznsliustlon Bosdnasmeduduaiiseyns

History, physical and biological properties of DNA. Principle of DNA
technigues. Genetic engineering. Cloning. Application of DNA technology in
medicine, agriculture, industrial, forensic science, pharmaceutical science.

Genome project and their applications. Selected topics in applied

biochemistry.

wiadiunid Il 3(3-0-6)
(Inorganic Chemistry II)

JuniideaTeunniou: 04201261

iwilatiuvidvadlansnsnuddu nquiauundnuesanddoulaoesiiudu audfinig
wimdnuaziefivesasuszneulreasiudu Ujiseuaznalnussansusznoulaeass
wiu nileasunluwviadn nMsussandmaniiodunid

Inorganic chemistry of transition elements. Crystal field theory of coordination
complexes. Magnetic and chemical properties of coordination compound.
Reaction and mechanism of coordination compounds. Organometallic

chemistry. Application of inorganic chemistry.

UuRnsiailatiund 1(0-3-2)
(Laboratory in Inorganic Chemistry)

Juiidaaeuantou: 04201361 wiaiSsuniauiu

UfURAnsdmivian 04201261 walletiuvid | uaziun 04201361 waflafiunid I
Laboratory work for 04201261 Inorganic Chemistry | and 04201361 Inorganic
Chemistry II.

inildauinday 3(3-0-6)
(Environmental Chemistry)

JunideaFeundau: 04201231

Anudmaaiidawnden uafiwiaiiniah e1ma waviu wawidannanamnssy

N133ANISAIInADN
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04201372

04201373

04201374

04201375

upa.2

Concepts of environmental chemistry. Chemical pollutions of water air and

soil. Industrial pollutions. Environmental managements.

UjtiRnsniidauandon 1(0-3-2)
(Laboratory in Environmental Chemistry)

JuiidaaiFuuanriaw: 04201371 wiaiSeundeudiu

UftRmsdmiu 04201371 wnidandey

Laboratory work for 04201371 Environmental Chemistry.

ndwadiues 3(3-0-6)
(Polymer Chemistry)

JiidaaiFuuanriow: 04201223

wnAamaniivedues lasaiuazautivemediues dwmiinluana Ufisewes
walswduuaznaln wedwalsiwdusin wedwesussianimasilunatadnuas
waslulanis ﬂixmumiﬁugﬂwaﬁma%

Concept of polymer chemistry. Structures and properties of polymers.
Molecular weights. Polymerization reactions and mechanisms. Co-
polymerizations. Thermoplastic and thermosetting polymers. Polymer

processing.

Upuanisiaiinadwes 1(0-3-2)
(Laboratory in Polymer Chemistry)

Juiidaadeusnneu: 04201373 vidersundauiy

UHURmMsdmiu 04201373 nlinadiwuas

Laboratory work for 04201373 Polymer Chemistry.

Lllanamnssy 3(3-0-6)
(Industrial Chemistry)

Juideadeundeu: 04201113

autAuarUiiomualignamnssy anamnssuaiilulsemalve anuvasnds
ansUng madalunszuiunsmaeilgnamnssy Yag Auazdmae wlidden s

B
Banslsaugnavnssululssmalne
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04201376

04201378**

04201379*

uma.2

Properties and reactions in industrial chemistry. Chemical industries in
Thailand. Safety patent. Calculation in chemical process. Materials. Dyeing

and textile. Green chemistry and visit chemical operating plants in Thailand.

nann1sUsEiuamnw 1(1-0-2)
(Quality Assurance)

e

winmsuagisufuilunismivauannm assudnlugunimaissilesie uazadng
W

AUAMAIN NTUSEAUANAINATLLINTFIUTDIDIANTTEWINS

Ll L]

wuldlunisa
Ussina

Principle and practice guidance of quality control. Quality awareness. Quality
control and statistical techniques. Intermational standards of quality

assurance.

Mgmansuazinaluladidule 3(3-0-6)
(Science and Technology of Fiber)

Aiidaaieunnneu: 04201223

wiilesssunivaziduleyssivg anuduiussenindlasiaine auddmenianivuay
Wil Ustleminislden nssuismsedaduleyseivg mawieudmedeunszuaunis
doud

Natural and man-made fibers. Relationship between structure, physical and
chemical properties. Utilization, production of man-made fibers. Textile pre-
treatment before dying process.

UfuAnsiatiuszand 2(0-6-3)
(Laboratory in Applied Chemistry)

UL Ca i e PWIALaEUIATINGUY MINEAMINNFRIRaNsIAUBAnATou
wuudesitu M3don Fualinsmaunnd msadnayulng iedosdions Ujtansied
Uszgnalushidafivhanla

Surface area, pore size and pore volume analysis. Scanning electron
microscope. Dying. Medicinal biochemistry. Herbal extraction. Cosmetic.

Interesting topic in applied chemistry laboratory.

* se3vlatug

* Uil
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04201381%**

04201382*

04201431*

04201441**

uPe.2

nsuszgndldpaunameslumaad 3(1-4-4)
(Computer Application in Chemistry)

Aniideafuusnieu: 04201223 uas 04201243
mstheudugiumneuiinmes nsUszgndldlulaseendearadmsuanuma
wnil Msvszgndldlusunsuduiagudmsvaumaad

Basic knowlédges in computer for chemistry, applications of Microsoft Office

for chemistry, techniques and methods through chemistry software.

MinweIv1Indmiutined 2(1-3-6)
(Professional Skill for Chemist)

v a s ld - s = as o
LBﬂﬂ?iﬂ@Hﬁﬂ??NUﬁ@ﬂﬂﬂ N1TIUIDIEDTUNHES ﬂ’]iiUiBQNﬁCﬂﬂm‘ﬁ N3NNI
ﬂ‘( & ar = = ) o et o v oA a wad & L
LUBDIAU “ﬂﬂ‘l&%’)‘ﬂ?‘ﬁ‘WﬂTﬁiUUﬂLﬂmu‘lr‘i?‘llﬂ‘lﬂu’]ﬁulfﬂ LLESUQ‘UGWILF]EJ'MBQ
Safety data sheet. Certification of manufacturer. Certification of free scale.
Elementary management. Interesting topic in professional skill of chemist and

related workshops.

wmadiansAasziniaadifiviuade 3(3-0-6)
(Moderr: Analytical Techniques in Chemistry)

JuiideaiFunnriou: 04201331

wailananinsalndiviuadis madanslasulansiifidamiuaznisuszegng
wadamauiaaninsalndiifmiiuaznsuszondld wmadaawa msiinsey
519 madanisiaseimaaiiliih mswieudedrnaeiiiviuatiy n1snsieaeu
B3 fuusmeaiia

Modern spectroscopic techniques. Advanced chromatographic techniques and
its applications. Advanced techniques of mass spectroscopy and its
applications. Labelling techniques. Elemental analysis. Electrochemical

analysis techniques. Modern chemical sample preparation. Method validation.

Statistical parameters.

LASiRURD 3(3-0-6)
(Surface Chemistry)
SynfideqiSounnnou: 04201243

fenunaznguunvemgunguiuiowazsewinm AmuflawazauResenineg

* 51839 UR

** §gRyFul R
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04201442**

04201451*

1Ma.2

o a

NMIYATULANITIATIAITENINRT ABaaewd lulead AnTzninwaud-uia /2
swiends-vaanal magaduidinenmuaznisgaduidauad nsiaUfiten
fadunszuunsdenamnssuiiondefie e

Definitions and theorems of group theory surface and interfaces. Surfaces and
interfacial tensions. Adsorption and orientation at interfaces. Colloids.
Micelles. Solid-gaseous interface. Solid-liquid interface. Physical adsorption
and chemisorption. Catalysis. Examples of industrial processes based on

catalysts.

wnilvasansazane 3(3-0-6)
(Solution Chemistry)

SuiidaaFeundau: 04201243

vgufszauluanavesvennas Uitensenindiiasarefudinazans davi
avaeiumgnazany anaiuvesansazatainde audiladidnasnvasiiazany
Audunnmvedlessunasvguiinuie-sniia

Molecular theory of liquid. Solvent-solvent and solvent-solute interactions.
Spectra of salt solutions. Dielectric properties of solvent. lon activity and

Debye-Huckel theory.

WAAN1INTISHNNE 3(3-0-6)
(Medical Chemistry)

JniidasSunniou: 04201353
sllauazandinanivesasussnoudunidilivanduinet niseanwuukasnis
duasrenien msmuauaanmeNdaisien suaznszuunslunisesngrives
g1 MyUszgnaiugimnssunazimaluladfidue

Types and chemical properties of organic compounds in pharmacology.
Design and synthesis of drug. Quality control of drug production. Drug and
process of drug action. Application of genetic engineering and DNA

technology.

* g3 Ualuy

= giruiulg
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04201471**

04201472**

04201473**

upa.2

walulagnisens 3(3-0-6)
(Rubber Technology)

Juniidaaousndau: 04201223
FTTNYTARAEAUFuRUSIEnInaNTRLarlnTedi 1990919555 RLaz eI
dunsizd maianasusznaunngemay asnsefulfiteuasarsmiiufjisen
astesiumadenanin arsfuuss arstrslunszurunisnds mstugluazaegy
#149 garanlaznAlulagnsHdn N1sNAABULALNTAINUAGNYUSINIY

Nature and relationship between property and structure of natural rubber
and synthetic rubber. Rubber compound development. Activator and
retarders. Antidegradants. Additives. Processing aids. Rubber forming and
vulcanization. Rubber compounds and rubber processing technology. Testing

and defining characteristics.

GHEED 3(3-0-6)
(Material Chemistry)
Juifideaieunniou: 04201361

@

Wusziailuazlassaiiminvesiaguasds audfinisnisnmasslan audRuaznisly

a ar ] ¥ s L ar

nuvenlng arsiedin Syud uia Taauan Saass Taguianisunwnd Tagd

@

| a ¢ o Y
U']ﬂull"ﬁ ﬂ']'i?LﬂiWSWWWQLﬂiaQMQTQQ?ﬁﬂ‘

Chemical bonding and crystal structure of solid material. Physical property of
material. Property and usability of ceramics, semiconductor, jem, glass,
composite, alloy, medical material, interested material. Instrumental analysis

of materials.

Ulnsiaidl 3(3-0-6)
(Petrochemistry)

JuriifauSeuninau: 04201223

Ulasidon a9AUsEnauLazn1ssILunUsenneeastlnsiday uwidasssuynd
NIFLIUNITUENLRE AsvuIunIsnduty a1stTasiel msuandiuasnsinesis
nszuIunIsHaaLarnsUssgndldauaseidu nsidu Gafidu wudu Ingdy

lodu wasiinu

= 9187yTuUse
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04201474**

04201475*

04201476*

uma.2

Petroleum. Composition and evaluation of petroleum. Natural gas. Gas
separation process. Refinery process. Petrochemistry compound. Cracking and
reforming. Production and application of ethylene, propylene, butylene,

benzene, toluene, xylene and methane.

wlumalulag 3(3-0-6)
(Nanotechnology)

Juniidaadsunndau: 04201243

audivnianienmuasmisaivesiaguily F8n1sadnalassaiiaunly lassadvay
audfvasdaglussiuunlu vemfueuuilunasunlunaulndn sudeansuszand
wialulagunluy

Physical and chemical properties of nanomaterials. Methods of making
nanostructures. Structure and properties of materials at the nanoscale level.
Carbon nanotubes and nanocomposites including nanotechnology

applications.

gkazasieludinUszaniu 3(3-0-6)
(Drugs and Toxic Substance in Daily Life)

enanlnylsedntu ewnsiady arsiwandeildludinussan iy undeituuazentg
doRnnnududi n'ﬁ@uammauﬁaqﬁu

Common household medicine. Supplements. Toxic substance in daily life.

Source and symptom. Elementary self-first aid.

HludInuszaniu 3(3-0-6)
(Chemistry in Daily Life)

v & v oo w aa o w = 9 4 w as
ﬂ'J’l%JELUBGWULﬂEJ'}]ﬂUﬁT'ﬁLﬂmﬂ“ﬂﬁﬁlUigf\]T}‘u ﬂ']'ﬁLa@ﬂ‘L“U ASLAUSNIEYY ANUUaanny
n15Adn Uselewtuasduasrenerduansiadl
Basic of chemical substances on daily life. Chemical selection. Chemical

storage. Safety. Disposal. Usefulness and dangers of the chemical substance.

* s Ualug

* gedruulse
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04201481%*

04201482**

04201483**

umg.2

win1sianisuade 3(3-0-6)
(Chemistry of Waste Management)

JurfideaFeuniriou: 04201371

wvas via waraudfvoseadeduviduazeilunid arudusunsiavasasiail n1g
ATIIMI89RUENBVUTEedY nlluasiwing1vesdedunsiy nsdiveadeuld
Tl 38n13/1dn anUsunafie uasnsiesdefdusunse Wizl giing
Sunsuaznnvineigide

Sources, types, and properties of organic and inorganic wastes. Hazard of
chemical. Determination of the composition of wastes. Chemistry and
toxicology of hazardous substances. Recycling of wastes. Procedures for

elimination. Detoxifying and disposing of hazardous wastes. Hazardous

substance act and related-law.

WAdlnens 3(3-0-6)
(Agriculture Chemistry)

as a

lassadandiuazandfvesduuazle Tngsuiidefunaznmsaarafnianuaiivas

s

u Bunidingluiiu nsgatuuaznisuanideulossuvesayniaiu arulunse

9

| a

uazA19afiu MR winalivesiuwasle n1sUfuuenunwaYy nssaiinng
waademenszuunamualvarnssuaunsminansssuend msldmaeiifiiediy
HaNAnMUMsInERsiUasndy

Chemical structure and properties of soil and fertilizer. Soil substrates and
degradation of soil. Soil organic matter. Adsorption and ion exchange capacity
of the soil particles. Acidity and alkalinity of the soil. Chemical analysis of soil
and fertilizer. Soil quality improvement. Chemical fertilizer production process
and natural fermentation process. Chemical use to increase agricultural

productivity to be safe.

LALNUINNEATUATEITAYANAY 3(3-0-6)
(Agricultural Chemistry and Poison Residues)

JiidaaFeusntewu: 04201231

oeUsznoukarauliniiafivesiunass arsmuaunmaaingdulavesii waflves

arsidnivivuazfngiie wiluaznalnmsesngvivasansidndngite manusinm

* s1euTulss
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04201484*

04201485*

uma.2

WenunmuasyTnaasivanaslurasdnnianisnens nsiidnasivlunanan
NManuAslagIsmanwiaziail

Chemical composition and properties of soil and fertilizer. Plant growth
regulators. Chemistry of herbicides and pesticides. Chemical and mechanism
of activity pesticides compounds. Qualitative and quantitative determination
of poison residue in agricultural products. Elimination of poison in agricultural

products by physical and chemical processes.

wnilafiuniduashuuaszly 3(3-0-6)
(Inorganic Fertilizers and Soil Chemistry)

JuriideaSeuudanu: 04201361
N5InSEITYIRneNLAziuszIATivasiulasly lanasuaiiuasauifvesfiunas
Jo Tagiutilnfunasnisaarefniomaaiivesiu msgadunaznisuaniudsy
loopuveteunafiu Armdunsauasaisvasiu Jeeduniduazamaiunssumsudn
Arrangement of atoms and chemical bonds of soil and fertilizer. Chemical
structure and properties of soil and fertilizer. Soil substrates and degradation
of soil chemical. Adsorption and ion exchange capacity of the soil particles.

Acidity and alkalinity of the soil. Inorganic fertilizers and industrial production.

wndlayulnsuazmsdszand ‘ 3(3-0-6)
(Herbal Chemistry and Applications)

AudnwusLazauawingivayguing n1sadnarsdrdguasarswgnuailuiy
ayulns nMsuussundndnsiannayulng nsvennsgrundadusiuagngvuied
Lﬁm‘ﬁ'adﬁuaqulwst,l,azm'iﬂisqﬂﬁ

Characteristics and quality of herbal raw materials. Extraction of important
substances and phytochemicals in herbal plants. Processing of herbal
products. Request for product standards and laws related to herbs and

applications.

* sy Unlvi

* 5799UTUU
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04201486*

04201490*

04201495

04201496**

04201497

une.2

wiliATaed1an 3(3-0-6)
(Cosmetic Chemistry)

favTs duss iiunasiniosdons ndadusisvesin nantusivsanty nandudian

&1 nandudinszansla ndndueidesiuuaiuan

Skin, hair, nail and cosmetic. Moisturizing Product. Anti-aging product. Anti-

acne product. Skin brightening product. Sunscreen product.

aunadne 6
(Cooperative Education)

nsUfiRouludnvasninaudinm eulassuildiuueunaie aasaauns
WTBNULEEASUILELD

On the job training as a temporary employee according to the assigned

project including report writing and presentation.

nanssunislasaaiszand 1(1-0-2)
(Applied Chemistry Project Preparation)
nsduAuenas madeulaziauaidilaseiuise

Literature reviews. Writing and presentation of research project proposal.

Sosawizmaaiivszgnd 3(3-0-6)
(Selected Topics in Applied Chemistry)
L‘%‘lmLawwmamﬁﬂwqﬂﬁluizﬁw%mmﬂm‘% WadaiFpaldsuuladliudazaia
n1sAN®

Selected topics in applied chemistry at the bachelor’s degree level. Topics

are subject to change each semester.

duaun 1
(Seminar)

msiiaue wazaiusiehideiiialamasiiuszgndlussiusSygyes
Presentation and discussion on current interesting topics in applied chemistry

at the bachelor’s degree level.

* 5939 Unlumd
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a7



uAe.2

04201499  Tasenuaiiuszend 3(0-9-5)
(Applied Chemistry Project)
Jyriidesuunntou: 04201495
Tassouiithaulsluwauesingg veaniiussynd

Project of practical interest in various fields of applied chemistry.

- s iny/sednlunuaindneialy

04201101  infiNugtu 3(3-0-6)
(Fundamental of Chemistry)
sxmauuazdidnaseuluszmon szuuiitesdn Wusviall UATouall uAa veaman
uazweuds asasany guvmamaniidowiu saunamansiail dunaunl asavans
didninsladuazmsusndadulossuy nsauaziva aunavaslassu willnih
Atoms and electrons in atoms. Periodic system. Chemical bonds. Chemical
reactions. Gas. Liquid and solid. Solution. Fundamental thermodynamics.
Chemical kinetics. Chemical equilibriums. Electrolytes and their ionization.

Acids and bases. lonic equilibrium. Electrochemistry.

04201102 UjliAnimiafidugiu 1(0-3-2)
(Laboratory in Fundamental of Chemistry)
Jnidaaieunidau: 04201101 viaSsunteuiy
U URNsdmiuinn 04201101 nfifiugu

Laboratory work for 04201101 Fundamental of Chemistry.

04201103**  |alinanya 3(2-3-6)

(Principles of Chemistry)

yqufoznoniiugiu lassairedidninsinuesesmeu Wusuail ssuuiizesiin 519
wnSiuniin elansuarlavensuddu Ysumarsduius audfvewia veunan
vedudsiarvansavaty aunawndl aunaleseu tauwarmaniiad

Basis of the atomic theory. Electronic structures of atoms. Chemical bonds.
Periodic properties. Representative elements. Nonmetal and transition metals.
Stoichiometry. Properties of gas, liquid, solid and solution. Chemical

equilibrium. lonic equilibrium. Chemical kinetics.

** 91eUTuUTe
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04201105

04201106

04201107

04201108

upe.2

Lﬂﬁﬁug'mﬁ'm%’ummmqw 3(3-0-6)
(Fundamental of Chemistry for Public Health)

lassafreoznon 11319579 Wusziadl Usunaansduius uia vouds vaunauas
asazaty samaniiall augadl nsn-wa duedefiedl wildunid wddwandes
asedludinUszaniy

Atomic structure. Periodic table. Chemical bonds. Stoichiometry. Gas. Solid.
Liquid and solution. Chemical kinetics. Chemical equilibrium. Acid-base.
Nuclear chemistry. Organic chemistry. Environmental chemistry. Chemicals in

everyday life.

WA MIUINY AR ST N 3(3-0-6)
(Chemistry for life Science)

2¥ABNLATA1519579) Wusulall UfATenaluasySunaasduiud ufia vesuvaiuas
asavate augaiafl nsn-wakeztvive$ 1nildund ansthluanadesdu

Atoms and periodic table. Chemical bonds. Chemical reaction and
stoichiometry. Gas. Liquid and solution. Chemical equilibriums. Acids-bases

and buffer. Organic chemistry. Introduction to biomolecules.

UfuRn1siafidmivinendansiianim 1(0-3-2)
(Laboratory in Chemistry for life Science)

AuriidaaiFeusndou: 04201106 vseiFuundauiu

UuRnsdwmiuin 04201106 indldmsuinermanidanin

Laboratory work for 04201106 Chemistry for life Science.

inildmTuImemansgunn 3(3-0-6)
(Chemistry for Health Science)

azmaw szuUisenin siusziell URTeuall ufia vesvailazarsazaty aunaadl
asazaeBidninslad nsauaziua nguimaaliduvid ndvesansezdnifinuazue
Tsundinlalasansueu weaneges asusenauaiueiia warnsadunsd

Atoms. Periodic system. Chemical bonds. Chemical reactions. Gas. Liquid and
solution. Chemical equilibriums. Electrolyte solutions. Acids and bases.
Theoretical organic chemistry. Chemistry of aliphatic and aromatic

hydrocarbons. Alcohols. Carbonyl compound and carboxylic acid.
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04201109

04201201

04201202

04201203

uma.2

upUiamaialidmivinerdaaasguam 1(0-3-2)
(Laboratory in Chemistry for Health Science)

JuiidasGeunidau: 04201108 viaiSeuwdauiiu

UjuAn1sdmiuin 04201108 inildwivinermansquaw

Laboratory work for 04201108 Chemistry for Health Science.

L X
WAABUNTINUFIY 3(3-0-6)

(Fundamental of Organic Chemistry)

FriidasSuunidou: 04201101

vaumauaidunid msduundssnnvosansdunid ameslowndl audivnsnianm
waziall Ufiteuailuasnalnuaslalasaiiveu uoadaislas weansseduasiiuea
Bmet weadladuarflau nsnduniduazeyius arsusznavlulasiou wildunid
wagn1sUseandld

Theories in  organic chemistry. Classification of organic compounds.
Stereochemistry. Physical and chemical properties, chemical reaction and
mechanism of hydrocarbons. Alkyl halides. Alcohols and phenols. Ethers.
Aldehydes and ketones. Carboxylic acids and derivatives. Nitrogen
compounds. Organic chemistry and its applications.

o e e 4&‘
UfuAn1adidunidnugiu 1(0-3-2)

(Laboratory in Fundamental of Organic Chemistry)
JuiidesSeunndeu: 04201201 vseGauwdouiy
UjjiRnsdmiunegin 04201201 nfiduvidnugiu

Laboratory work for 04201201 Fundamental of Organic Chemistry.

WANLANIATILLTIUT U6 3(2-3-6)
(Principles of Chemical Quantitative Analysis)
Jeniideeduunnfou: 04201101

wanMIaseiBalinna nsnunadeys nsulsianazmadeusiany wdnnis
warismsldaunsaiuasiaiaflafugusneqlunmsieneiBelsinm nsinseiie
Uiums @edmifnuasanlasiilawed niswlsuasazanestiliuazansazans
WATEIU MIkenasiagefendnnisauea

Fundamentals of quantitative analysis.  Acquisition, manipulation,

interpretation and representation of experiment data. Principles and usages of
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04201208

04201301

04201302

04201303

uma.2

equipments used in quantitative analysis. Volumetric, gravimetric and
spectrophotometric methods analysis. Preparation and standardization of

solutions. Equilibrium-based separation methods.

wanadildeiand 3(2-3-6)
(Principles of Physical Chemistry)
Nugau: 04201101

@ g = 3 aaa =l =i
vangauwarmanvaall saunamaniwaznalnvesfisenadl inilluii

Principles of thermodynamic. Kinetics and mechanism of chemical reactions.

Electrochemistry.

nanyuail 3(3-0-6)
(Principles of Biochemistry)

AwnfideaSeunniau: 04201106 wie 04201201

lassadhe unum andfmaniiuasniadinmeesdiluiana toulel wunueddy
Wosuuarimdsnuvonsad Wunuedduuetiliana N1SAIVANNTIUIUNNS
LUMUeATY Msuan@anLaznsinavendayaniaiugnssy

Structure, role, chemical and biological properties of biomolecule. Enzyme
activity. Introduction of metabolism and cellular bioenergetics. Metabolism of

biomolecule. Metabolic regulation. Expression and flow of genetics.

UfiRnmandaadl 1(0-3-2)
(Laboratory in Principles of Biochemistry)

JunideeSuunirau: 04201301 viaSoundouiy

UuRnmsdmiviv 04201301 wandaadl

Laboratory work for 04201301 Principles of Biochemistry.

Fuafidmivineraansgunm 3(3-0-6)
(Biochemistry for Health Sciences)

AviidaeSeunnneu: 04201108

Trssadns autd wazmifivesaislulowse Wiy 3fin nsndandsn wulluasla
wulssl wunuedfuvesmilulawme nMsdunssvidionas wWunvedduvesdie

WnuadTNYelusiu WwuedBuuaanseilnndsn wagmswaniaanuasiy
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04201304

04101112

04202105

04203102

ume.2

Structure, properties and functions of carbohydrates, proteins, lipid, nucleic
acids, enzymes and coenzymes. Carbohydrate metabolism. Photosynthesis.
Lipid metabolism. Protein metabolism. Nucleic acid metabolism and gene

expression.

Ufuanstiaaiidmivinenaansgunm 1(0-3-2)
(Laboratory in Biochemistry for Health Sciences)

JuriideaFeunnnou: 04201303 wiadeundeuiy

UuRmsdmsuinn 04201303 Juadidwivinermansaunn

Laboratory work for 04201303 Biochemistry for Health Sciences.

3.1.5.2 nedvnindusisdvuenvdngnas

F3neialy 3(3-0-6)
(General Biology)

flugrumaniivesdsliiin mhedesvesdadi¥in ndsnutarnssuaunsuuueau
Wnuaznsdeneaiugnssy Pnunsuasanuvainatsvesddiliin Tassada
uaraITIngvesie lassaiuaraisiveradnd duaiven

Chemical basis of life. Unit of life. Energy and metabolism. Life cycle and
heredity. Evolution and biodiversity. Plant structure and physiology. Animal
structure and physiology. Ecology.

atiaddnTUTTYNA 3(3-0-6)
(Applied Mathematics)

s

[J ) v s ar I a d' aa | P

Amuanslisdy Lragdavealaiduaiaiwemisiuls ala anusdaides nsm
@ & L3 = & (2

auWUskaENTUTEYNs MImUINusLaznsUsEeNa

Linear programing. Calculus of real-value function of one variable. Limit.

Continuity. Differentiation and applications. Integration and applications.

wnanwand 3(2-3-6)
(Principle of Physics)

nafans AR gaswarans ulmanlvi uas Wandyalwsidosiu wavujianisd
\Aeadas

Mechanics. Wave. Thermodvnamics. Electromagnetics. Optics. Introduction
to modern physics and labeiamy.
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