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20.3.4 maigulaunndssaunisal nsiigulauainnisfinyuenssuy uaz
nsiisulauain ssuumsdnuaudsendelieglugasiidovetenansdiiiuinvoundngns ua
oufAnanuiididstandngns lasenadaliiinsmaaeudaidou uiomeufumfuduldnui
WAUALATS

2035 fidadasduiunmvaifisussiu Wesniulidoaou Taariuniy
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frufusgwinumingidefvanitudu Weglugasidaveseransddfuiaveuseiv uazeyives
AU ddaseiv Tesansathudauduasuuuadoaals
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216 fanamudsudsuduinenualdlagldfuamnniureuresenaisdiuinm
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Ineuaiadndifanouisdiszarsssuiannisivamedoussudiuinenvaniulsznig

UM INENALNEATANARS

14



i_ dninauUaansng 1IN IgauAng
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dowdt 13 NP, 296
Tauseuu CHECO

3. wangnsuaza1a1Ifiaeu

3.1 nédngas

3.1.1 FWWNIILAATINARBANANEAT laiaenian 130 wuIwnn
3.1.2 lasea¥anangns
1. wnadrAnwialy litfeandn . 30 widgdia
- nauansEeyRilay laitaenda 4 whedia
- nauanssmanswiedIEnaUNs iitfond 3 whgfn
- nquansEawfunsdeans liitfona 13 wihefia
- nguansevadisdveuaswadledan  idesndn 5 whyfn
- AEUENSTAUVEMERS aiviaeni 5 wihsgia
2. WWINITUANIL lLitlesndin 94  wiefia
- Jvuny = 17w
- Ay nanwiziiau 65  wisin
- Aruawiziaen laitiaendn 12 weia
3. wuIAIULAaNLES lahiaundn 6  wuaeha
4. nsHnau Litleundn 240 daluq

(wazbitdasndn 30 Juniinis snviudidadnsiulasenisaunadnue)

3.1.3 5187391

(1) nuandudnwnaly laitiaenin 30 ORRnl
1 14 v 1 ] =

- ngusTzeYAligY laifasndn 4 nihein

AINTsUNAFNW 1 ==)

(Physical Education Activities)

wazidaniSousgivlumnnindnmilunguanseegaigudnlitdesnin 3 wiiwha

- nguanszAansuiedusznaunts  laidaend 3 wilaefin
TidenSounedvlumnaindnwiilunguassmanswisisznaunshitosndn 3 mieda

- nduarszawiunTsasns Laivfaandn 13 wiaein

g 3(--)

AETAUNA/ABNRUADS Lidfosnd K= =)

Fmwenalszing 1 A1 o9 =)

- nguaszwailisdlveuazwaiiaslan lidesnds 5 miein

01999111 Aansuvausiuau 2(2-0-4)

(Knowledge of the Land)
wazldanideuseinlumnaininsvilunguasewadisdlvauaswadisdlandnlidesnds
3 wmhwfin
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- NENETEEUVSEANERT laidasnda 5
Tdendeuneirlumnain@nuwhlunguanssquvdsmanslifosndt 5 wiein
(2) nuIndv AN laitfandn 94
2.1 Fmnu 17
04101112  Finewiald
(General Biology)
04201111 Al |
(Cherﬁistry )
04201112  UfuAMsAdl |
(Laboratory in Chemistry 1)
04201113 Al I
(Chemistry 1)
04201114 YuAMaAdl I
(Laboratory in Chemistry II)
04202105  Adinmansszend
(Applied Mathematics)
04203102  wanWand
(Principle of Physics)
2.2 3y nawizUeay 65
04201115  sudavidmednenmansuavadndmiudnag
(Scientific Methodology and Statistic for Chemist)
04201221 \AIBUVSE |
(Organic Chemistry |)
04201222  UjURMTAIBuUIY |
(Laboratory in Organic Chemistry 1)
04201223  \ARBUNIE Il
(Organic Chemistry 1)
04201224  U{URnsAiBuw3d I
(Laboratory in Organic Chemistry II)
04201231  LATAATIEN
(Analytical Chemistry)
04201232 U{URMawifATIE

(Laboratory in Analytical Chemistry)

“* g iul s 18

upa.2

RUIWAR

WUILAR

KU2BNA

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)

waenn

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

nslnseilagiasesile |
(Instrumental Analysis 1)
LATLTIREN |

(Physical Chemistry [)
UJURmaainganidnd |

(Laboratory in Physical Chemistry 1)
LAdLgaHENd I

(Physical Chemistry 1)
UfURManiiganidnd I

(Laboratory in Physical Chemistry Il)
Lpflafuvid |

(Inorganic Chemistry 1)
mMsTiaseilneaiadle I
(Instrumental Analysis II)
UftRnmsmsiiansilaeiniasile
(Laboratory in Instrumental Analysis)
Fuadl |

(Biochemistry 1)

Ufuens% el |

(Laboratory in Biochemistry 1)
Fuadl I

(Biochemistry 1)

wilatlunid |

(Inorganic Chemistry II)
Ufuinsindietiunid

(Laboratory in Inorganic Chemistry)
wniidwndey

(Environmental Chemistry)
UfAmsATAuadon
(Laboratory in Environmental Chemistry)
\Ailwodines

(Polymer Chemistry)
UfuiAmsiaiinediues

(Laboratory in Polymer Chemistry)

“ srgduiuln 17

una.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 2y naniziasn

Trfdndansaunnmatrasednasluiilutesnit 12 wiheia

\ilgnamnT Iy
(Industrial Chemistry)
nanmsussiuAMA W
(Quality Assurance)

UuRnmaaiilszand

*(Laboratory in Applied Chemistry)

Vinwglvdndmiutinadl

(Professional Skill for Chemist)
nMsseunsiassnuaiivssend
(Applied Chemistry Project Preparation)
dunun

(Seminar)

lasanuaiivszend

(Applied Chemistry Project)

laitiaanda

04201321*  awninsalnUuasansussnaudunid
(Spectroscopy of Organic Compounds)
04201333**  lguiresmuniuazlvlowuies
(Chemical Sensors and Biosensor)
04201334**  wadAn1suennIual
(Chemical Separation Techniques)
04201335%*  wATANISASEURIDENNILAT
(Sample Preparation Techniques in Chemistry)
04201336**  nsaAsIzidaaillni
(Electrochemical Analysis)
04201341*  |AflAdDUsY
(Quantum Chemistry)
04201342**  \adlfuiu
(Computational Chemistry)
04201356** AT
(Pharmaceutical Chemistry)
04201355*  aluladiidule
(DNA Technology)
* s nUalng 18

513Ul

UAD.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)

wnuEnn

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*

Inenmansuazmaluladidule
(Science and Technology of Fiber)
miUszgnaldnauiunesiumaal
(Computer Applications in Chemistry)
mpdamFeTmimaaiiiivued
(Modern Analytical Techniques in Chemistry)
it

(Surface Chemistry)

wndivasansazans

(Solution Chemistry)

wwilnansuwng

(Medical Chemistry)

walulaginisens

(Rubber Technology)

wAilian

(Material Chemistry)

Ulnsiad

(Petrochemistry)

wlumalulag

(Nanotechnology)
win1sIANITvRde

(Chemistry of Waste Management)
LALNYAT

(Agriculture Chemistry)

RN ¥R TLaYATREANANS
(Agricultural Chemistry and Poison Residues)
inileliuvidvesiunasy

(Inorganic Fertilizers and Soil Chemistry)
wilayulwsnaznsuszynd

(Herbal Chemistry and Applications)
wiledosdran

(Cosmetic Chemistry)

aAuAAN

(Cooperative Education)

* s nUnluy
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ufa.2

3(3-0-6)
3(1-4-4)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3—Q-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)



uma.2

04201496 (Faaawzyaaiiuszeynd 3(3-0-6)

(Selected Topics in Applied Chemistry)

(3) BuIRIYNAANLET laitiasnan 6 Wiaehin

(4) nelnau Laitaandn 240 Haluq

v ] ar -] ¥ a a w o =2
(LLﬁSllI‘LIBEIﬂ’J'! 30 WUNINT ElﬂL’?‘UUaﬂ“ﬂL‘U’]S’JSJIﬂ'Nﬂ’ﬁﬂ‘Mﬂ'ilﬂﬂ‘lﬁ'l)
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uAa.2

AMungranavIialszi v luvdngasineimansdunn awivuaivssynd Ussnausg

1A% 8 udn HATunueaa

wuddiun 12 (04)  winells  Imewsndunsaiesi Yminanaunas
o a A =t - =
wameun 3-5 (201 wingfa  andviaivssend
0w o =t n‘j =
LAUAAUN 6 wineny Ul
o u d‘ = I a C‘ =t ) "‘J
avddud 7 wnefls v Faliaumesiail
1 wnefia  nguivedinaly
2 wnefla  nguiynealdunie
3 wingde  nguiniediasien
4 vinefla  nuiviailldenand
5 wells  nguivdued
6 wneie  nauiviadetiunid
7,8 wwefia  nguivuaivszgng
9 WNEHe  NUITNTBAANIZN N TATIIU wazaviAfnm
lavaIAuTl 8 wneis a1
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uAe.2

3.1.4 WHUNISANE

3.1.4.1 A2pguHuNsAnyamsuldanliiidisaulasinisaniafne

Uit 1 man1sfneni 1 uwmhein (1.U55818-00. U JUR- v Anwdiesied)
01999111 FIARSUMILHUAY 2(2-0-4)
04201111 Al | 3(3-0-6)
04201112 UfURN5A | 1(0-3-2)
04202105  AdamansUszand 3(3-0-6)

FMANANUTEINA 1 N 3(--)
Aanssuwadnm % = -)
Fmmwnlne 3(--)
AMETAUNA/ ABUNIADS (- - )
piobl )

Uit 1 mansAnundi 2 FrumUIein (B usTEne-Yu U JUR-vu Anweaiies)
04101112 F¥inewialy 3(3-0-6)
04201113 A3l II 3(3-0-6)
04201114  UfuRn seail I 1(0-3-2)
04201115  szlaudmyivermansiaradfdmsuiniail 2(2-0-4)
04203102 wanWaAnd 3(2-3-6)

FdnuhlunguansyaunIomans 3( -
Fndnuwihlunguansyagita -
Ity 18( - -
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U 2 amannsAned 1

04201221
04201222
04201231
04201232
04201241
04201242

U9 2 MAnIsANEA 2

04201223
04201224
04201233
04201261
04201243
04201244

LATiBUN3d |
URURM AL BumSE |
i

UfiAmM iR
T FHANG |
UAURMsATanEnd |

FPIAIUSZINA 1 AW

Indnwilunguansswadieslnenaswaidladan

I Anwilunguanssaquvemans

PIPEY

UHURNLALiBuUvEE I
A5 IASIEULlAELATeAile |

o e

= &
LAUBUUNTE |

UfUAnsiediieWand |
Fndnwmlunquansemansuvsguszneums
T ndenias

PIeHY

23

UA.2

dumiiein (vu.u33818-90.U{UR-v0 Anweiesie)

3(3-0-6)
1(0-3-2)
3(3-0-6)
1(0-3-2)
3(3-0-6)
1(0-3-2)
 El
K== )
2 )
20(- - )

Sruruviieia (vu.usseng-su UJUR- v Anwmaiedined)

3(3-0-6)
1(0-3-2)
3(3-0-6)
3(3-0-6)
3(3-0-6)
1(0-3-2)
3(--)
A--)
20( - - )



Ui 3 nMan1sAnei 1

04201331
04201332
04201351
04201352
04201361
04201362
04201382

Ui 3 mMman1sanen 2

04201353
04201371
04201372
04201373
04201374
04201375
04201376
04201379

MIATIEAlnaAIaiia I
UfuRmInsiieszilasniodie
=l =
Fupdl |
URURMIT 1Al |

- =Y = &
wwilatiunse Il
UjuRmsiefletiunid
AnwITAwansutiniad
AN NE1UTENA 1 A1

U

Fedl I

\nilAndey

YR aalidanndey
wwilwadwes
Ufuimsiaiinadies
\nilgnaImnIs
VaNMTUsEAUAMN N
UjuAnmaativssgnd

7794

24

up.2

Tuumiein (3u.use1e-vu. UG UR- v Anwsiedie)

3(3-0-6)
2(0-6-3)
3(3-0-6)
1(0-3-2)
3(3-0-6)
1(0-3-2)
2(2-0-4)
(- -)
18(- - )

Tuein (.ussene-u U juR-sudnuaiedaies)

3(3-0-6)
3(3-0-6)
1(0-3-2)
3(3-06)
1(0-3-2)
3(3-0-6)
1(1-0-2)

20-6-3)
17(13-12-33)



una.2

Uil 4 aMansAned 1 Tuumihein (wu.ussene-su U {UR-su Anwidaeiaie)
04201495  mswisaunsiasaaivssand 1(1-0-2)
04201497 N I

v nanizidan 9(- -)
FaNES - -}
Eebt 4(- - )

Uil 4 mamsfnwii 2 Srumbein (vu.uTsene-yu UG UR-v Anwdaesites)

04821499 lassnuafivssans 3(0-9-5)
Jvnawiden 3(--)
FIPEY 6(- - )
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3.1.4.2 A2989uaUMIANEIEIMSURAANENTIuTATINTTERALANEN

Uit 1 mamsfnuil 1 Ui (Yu.UTsee-9u. U TR0 Anwaaesanes)
01999111  AIEARTLILKUAY 2(2-0-4)
04201111 1pdl | 3(3-0-6)
04201112 U{UREM A | 1(0-3-2)
04202105 Adamansussyni 3(3-0-6)

AAANUTENA 1 A1 3(--)
Aanssuwadnw 1 - -)
Junelng 3(--)
yransaume/Aouines e
PR g5

Uit 1 nansAnei 2 Snumbiein (vu.usseng-suUjue-vu Anwiieiiies)
04101112 F3inerviily 3(3-0-6)
04201113 iadl I 3(3-0-6)
04201114 UjdEn sl I 1(0-3-2)
04201115  sudeuidmeinermansiazaifdmiutined 2(2-0-4)
04203102 wani@nd ' L 3(2-3-6)

Jdnwvhlunguan srgunieeians 3(--)
Jednuhlunguensragisian (e - )
594 i8(- - )
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Uit 2 nmannsAnunit 1 Tuunlein (vu.usseng-a U UR- s Anwaaedie)
04201221 \AlBUWIE | 3(3-0-6)
04201222 UjURMIALIBUVIE | 1(0-3-2)
04201231 aillnTe 3(3-0-6)
04201232 UFUAMTAIIATIER 1(0-3-2)
04201241  \@IWENS | 3(3-0-6)
04201242 UjURMaaii3aEnd | 1(0-3-2)

Al sEma 1 A 3(--)
 Ardminlunguanssnadodnauazwaidiesan 3(--)
Jdnwilunguanssquvidsman; 2--)
plebY 2z =

Ut 2 mansAnundi 2 TNUMNYAn (.UTEe-1L U JUR-v Anwnaedies)
04201223 AliBUNTE Il 3(3-0-6)
04201224 TN aALBUMTE Il 1(0-3-2)
04201233  msiATilaeiadosie | 3(3-0-6)
04201261 \pileliun3d | 3(3-0-6)
04201243 \@ITaREN I 3(3-0-6)
04201244  UURN e GaWENE I 1(0-3-2)

Jundnwiilunguanseaan fuigusznoums 3(--)
v udonas oo )
Eiptt 20(- - )
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ume.2

Uil 3 amantsAnwdl 1 FrunIefin (3.Ussene-vu U UR-vu Anwimesie)
04201331 mslszilneiadesia | 3(3-0-6)
04201332 UfUAnsmsiaszilaeiniesile 2(0-6-3)
04201351  uadl | 3(3-0-6)
04201352  UfURn15Tuedl | 1(0-3-2)
04201361 \pilatiuviad I 3(3-0-6)
04201362 Ufuenmansiatiunid 1(0-3-2)
04201382 vinwsimAwdmiutiniadl 2(2-0-4)

Frnmeenadssma 1 a1 3(- -
5 18(- - )

Uil 3 mansAnenii 2 Tnnumiiein (WLusseng-yuUJua-su Anwmesiiie)
04201353 Fuadl |l 3(3-0-6)
04201371 AiiAIndoN 3(3-0-6)
04201372  UfUAn1miaiidauIndoy 1(0-3-2)
04201373 nfiweRies 3(3-0-6)
04201374 UfURnsniinediued 1(0-3-2)
04201375 \piigaavinssy 3(3-0-6)
04201376 wnMsUsEAUAMNIN 1(1-0-2)
04201379  Ujjuiinsiniiussend 2(0-6-3)
04201495 mawisENMslaTIuAiivsEend 1(1-0-2

37 18(14-12-35)
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Uil 4 man1sAnunil 1 e (Fuussee-vu U JUa-s. Anwaiedies)
04201497  &uuun ‘ 1
04821499  lassnuaiuszend 3(0-9-5)

I nawzaen 6~ - )
v ndenias 3(- -
52U 13(- -)

Ul 4 mAnnsdnuii 2 Tumiena (1.UsseIe-r UG UR-s. Anwiniasiines)
04201490 @AnNIANE 6

ERLY 6
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3.1.5 A1a5U1851899

04201111

04201112

04201113

04201114

3.1.5.1 swdvnindusiddnvemangns

- s lunangns
Wil | 3(3-0-6)
(Chemistry 1)
wé’nﬁugﬂumqmﬁ USinaansduius lassainesnou audansesin Wuseiadl uia
vaduds vesva vesdsedugiulazneaacud suumamaniyagIy asazauay
auUAuasanTazane
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.

Ufjuanisiadl | 1(0-3-2)
(Laboratory in Chemistry [)

Jwriidoadaundou: 04201111 Wiadeundauiu

UfiRnsdmivien 04201111 1Al |

Laboratory work for 04201111 Chemistry |.

wAdl 3(3-0-6)
(Chemistry 1)

AufidesSsunineau: 04201111

sauwaranfiadl aunaiail nsauaziua augansawazivaluth augarennded
avaglatiosuazlosaudsdau il andfvessimaniieumiivuassiamsud
U Lpaunsd wrliduades

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.

Uuanisiadl Il 1(0-3-2)
(Laboratory in Chemistry )

Fwiidasdauadau: 04201113 wiaiSeundouiu

YJURNsdmsuIen 04201113 1Al I

Laboratory work for 04201113 Chemistry |I.
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aa o

04201115**  szUaudsn1eInerdranswazannansuinall 2(2-0-4)
(Scientific Methodology and Statistic for Chemist)

=

seilguiTn1eivermans wnugiin1maaes N1SAUAULASNUNIUITIUATITY

ar s L3

dyanuwallassiauanidunsiaunsansiad ﬂ?iﬁﬂLﬁUﬂ’l'ﬁLﬂﬁﬂdNUﬁBﬂﬁﬂ 7U5I5U

@

a as =l

mamaaani nvinguastetsdu adfidmiuliniedl mslensiuazinausdoya
Maleusenufianig

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.

04201221  1pdiBuUNId | 3(3-0-6)
(Organic Chemistry 1)
JuiidaaSeuninow: 04201113
vouimuaiidunid nmsdiuunussinvvasansdunid Ujdtouaiiuaznaln wailves
arsuedurdnlalasarsuaulazaisusznovuelsuudn ueadaglad woansaed
dwmad awailownd
Theories in organic chemistry. Classification of organic compounds. Chemical
reaction and mechanism. Chemistry of aliphatic hydrocarbon and aromatic

compound. Alkyl halide. Alcohol. Ether. Stereochemistry.

04201222  UFUANITATBUNSE | 1(0-3-2)
(Laboratory in Organic Chemistry 1)
JideaFouuinou: 04201221 Wiaissuniauiy
UFURn1sdmsuTeIn 04201221 1AdEUNIE |

Laboratory work for 04201221 Organic Chemistry 1.

04201223  aLiduwnsd Il 3(3-0-6)
(Organic Chemistry I1)
Suniidaaliounanay: 04201221

aud® Uiseaiiuaznalnrasasdunid ueadlen Alau nsnduvid eyiusvsnsa

L3

Junsd a15Usznaululasiay N1senLUULASNITAUATIEVATDUNS doe13dna NS

] ' @ '3 & v

favdiananualvesansaunsdmewaitaninsalnl

u

** 91839 UTuUR
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04201224

04201231

04201232

04201233

uAa.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.

Ufjusinaaliaunad I 1(0-3-2)
(Laboratory in Organic Chemistry II) '
Jurfidaudaunnnau: 04201223 wisisauniouiu

UjuRnisdmsuseinn 04201223 \aiidunid Il

Laboratory work for 04201223 Organic Chemistry Il.

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

Juriidaaseuuniou: 04201113

wdnuaznszuIumsiunsiwziniaadl adfmanslussdouisines gl
TutBuaiiasizd mstamesilasdmin mshanesilasnishiman winfugiuees
annsivlawmsuuuganiu

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

Basic principles of absorption spectrophotometry.

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

Auriidasseuuniau: 04201231 wiaiSsuniauiu

UuRmsdmsuinn 04201231 adilassn

Laboratory work for 04201231 Analytical Chemistry.

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

Jurfidaaieunanau: 04201231

FveawnlasalnUszdvesaeusazluana vinnisuazmaiiaediBmalenaismng
Wil A5neadidnd

Atomic and molecular spectroscopic methods. Principles and techniques of

chemical separation methods. X-ray methods.
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04201241

04201242

104201243

04201244

04201261

upe.2

L ANEN | 3(3-0-6)
(Physical Chemistry 1)

JvriideFeuanou: 04201113

vquivatvauia guvwarans asavaty augaiadl aunaignia

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

Phase equilibrium.

Ut aiatiilefand | 1(0-3-2)
(Laboratory in Physical Chemistry 1)
SunfideaFuunnnau: 04201241 WsaiSauwsauiiu

UfjURnsdmiuinn 04201241 iailaidnd |

Laboratory work for 04201241 Physical Chemistry |.

wAsikdeWEna Il 3(3-0-6)
(Physical Chemistry II)

Juiideaieundeu: 04201241

sauwarnansiail saunamanfvesfidoiidudeu iniflwiiBeauna lawnil
Chemical kinetics. Kinetics of complex reactions. Equilibrium electrochemistry.

Photochemistry.

UfuRmsadiiei@nd 1l 1(0-3-2)
(Laboratory in Physical Chemistry II)
Juriidaadeunniau: 04201243 viTelFauniauiu

UijURnsdmsuin 04201243 taflBei@nd |

Laboratory work for 04201243 Physical Chemistry Il.

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

Auriidaedeunideu: 04201113

vouiilasadrsezney Wusslanaud vawdslessin dydnvaliney auunsuas
woavingy ialetiuniduassmuivan nsauaviud

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

and base.

23



04201321**

04201331

04201332**

04201333%*

uA.2

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

JurfidaaFuuninew: 04201223
msfigailendnenivesasdunidiewmaiinaninsalal 4333 0aanlnsalnl
suwsaannsalnd duedesunnudnisTonuud waaninaummd msuszgnd
awnlnsalntlunismgaslassairvasansdunsd

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.

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

JuidasSeuunnau: 04201233

wanlaznAlAvelsaTzimaLallni Amaeaiised F8idewnudou

Principles and techniques of electroanalytical methods. Radiochemical

methods. Thermal methods.

Uﬁﬁ'ﬁmsm'ﬁLﬂiﬂzﬂﬂmﬂ‘éaaﬁa 2(0-6-3)
(Laboratory in Instrumental Analysis)

Junfidaaieuniieu: 04201331 wiaSaundouiy

Ujddnisdm¥uiun 04201233 maiiasiiilasiadaesiie | wag 04201331 13
Jareilagiaaile I

Laboratory work for 04201233 Instrumental Analysis and 04201331

Instrumental Analysis Il

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

Aurfidaadounnnau: 04201233

winn1s aeAUsENoU warmssuunslavensumemasiiuaslulowuras fadie
Usgdvinmuaaruees iwuaiifuas iwuwesiuiuadl lulowuwad msdszynd

WULEBS LUMINT95I9 A SLATluaLaN ST Al

* 51e3Uiuu g
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uAD.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.

04201334**  mallAan1suenn1aLAdl | 3(3-0-6)
(Chemical Separation Techniques)
AuiidaaFeusndau: 04201233
N uasUszinnnsuen wadafivuadeienisuenmanat msanazney msaa
nsndu whalasualnnsi lasunnsfvaamnardss@niangs lasualnnsil
yoamanuiie 9ningm Arfiaa3BianinglWida wadianisuenduiviua
Theory and classification. Modern technique for chemical separation.
Precipitation. Extraction. Distillation. Gas chromatography. High-performance
liguid chromatography. Supercritical fluid chromatography. Capillary

electrophoresis. Modern methods for separation.

04201335**  WATIANTISIASENA2BE19N19LAT] 3(3-0-6)
(Sample Preparation Techniques in Chemistry)
Furiidaadsunnnou: 04201233
11519us walde Tuseu uardinsadidmiunsifiuiede Emaeisudats
Awsumsieneiaad msafn msdimanadudulumssioudoge mswEey
fegndmiunsinsvilan: nindindsn lulasalnuasawnlnsalal waznis
L3LUAIBLIIULUUAATUIA
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.

04201336** N5 ATIZLTRAT AN 3(3-0-6)
(Electrochemical Analysis)
JuiidaeSeunndau: 04201331
dndlninail dndlwitndety sauwamanivastalii msldiaiasiionasnis

Uszgnaiamsiiaseidaliiiedl wu lmnudlawms asudnlawmi nasuums

** 3Uiul s
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upa.2

“Biannsnsium3 Taunuums waslwanlsnsil

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

and polarography.

04201341**  1AlA0UAY 3(3-0-6)
(Quantum Chemistry)
JuriidaaFeunidau: 04201243
aunsAFuressenaed milivquinisuladuaziinissumulunsudtiymesa
szuuiiianududau noufeesinaidsluana nqufivussinaud PRUEREVRE
Limmﬁéﬂuaa‘[maqa Worivii-vend FEnsuaudiidle uariBmsielieulwifadmiu
Tuannavansasnay nguilidsauarnguisaduu-Iavduuy
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-initio method and
semiempirical method for polyatomicmolecules. Virial theorem and the

Hellmann-Feynman theorem.

04201342**  iAdlATUIE ‘ 3(3-0-6)
(Computational Chemistry)
Juriidaaiouninou: 04201341
naransszAulanana wdiieulniia FBueudfale WBisdduarumuiuiy ans
Gonldlemiugiu nsaiisuuudiass msmilasaiasmnzan mafnaunasu
Molecular mechanics. Semiempirical method. Ab initio method. Density
functional method. Selection of basis set. Design of model. Structural

optimization. Generation of spectra.

04201351 YAl | 3(3-0-6)
(Biochemistry I)
Jurfidaaieunineu: 04201223
auFiugrudmiudued Tassa$re unum auddniaaiivagnisdaniwvas

luana Indluuasinfouns wunuaddunlewu LasTindnIuveusad

** 51839l
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Basic knowledge for biochemistry. Structure, role, chemical and biological
properties of biomolecule. Vitamin and mineral. Introduction to metabolism

and cellular bioenergetics.

04201352  UfUANs% Al | 1(0-3-2)
(Laboratory in Biochemistry 1)
Jurdidaadsuninau: 04201351 wialSeundauiy
UfvRnsdmIuin 04201351 Fuedl |
Laboratory work for 04201351 Biochemistry |.

04201353 Al Il _ _ 3(3-0-6)
(Biochemistry II)
JwiidasSeunnnau: 04201351
ulainaznisisslisenlaseulel maivedfuuasuouivedduassaisiulansa
afim Wsdiu nIniheddn nisduaneiniailieddnuaslusiu MInuANNITeY
WD9EY NsFUATIZILEY WUFIAINTTY
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**  1ALINEY 3(3-0-6)
(Pharmaceutical Chemistry)
JuriidaaFuuuinan: 04201351
sianavautiniuaiivesarsusyneudunidildniandariven nsesnuuuLaznis
dUATIZRET MIATUANAMNTHYBIY mLLaznismumﬂummaﬂqm%{
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**  naluladfdule 3(3-0-6)
(DNA Technology)

SefigassunIiay: 04201353 %3e 04201301

** 1e3uUiuss
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04201361

04201362

04201371

uAa.2

UssTianudun auauifviimenimwasiinmweesiidue wdnmsveanaiani
fawe  Wugimnsse  leaulls  msUssgndmaluladduiiduelumensunng
\NuAINTIN geAmnIIN damenmand indvmand Tasansideifeniuiluues
daiTiauwaznsliusylend Fosdnasmmaduduaiivssgnd

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.

wadladiunad Il | 3(3-0-6)
(Inorganic Chemistry Ii)

Jundideadsunideu: 04201261

wiladiuvsgvadlanensuddu ngvauundntatasidedoulaeasfudu audani
wimanuaziaivesasusznoulneasidu ﬂg‘jﬁ'%anLLaxna"l,ﬂ‘uaamsﬂssnauiﬂaa%ﬁ
wiu wnliseiunluuviadn mMiUssgnamaaiieiunid

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.

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

Jurfidaaiuuunniau: 04201361 wWialGuuniauiu

UfURnsdmiuinn 04201261 \aietiuvisd | wayivn 04201361 adlaliunied |
Laboratory work for 04201261 Inorganic Chemistry | and 04201361 Inorganic
Chermistry Il

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

JyriidaaFaunnnau: 04201231

audnneiidunadon vafiwaiiviah ama wasiu sevilinangaamnssy

ANTIANITAIULINA DI
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04201372

04201373

04201374

04201375

una.2

Concepts of environmental chemistry. Chemical pollutions of water air and

soil. Industrial pollutions. Environmental managements.

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

AiideaFounidau: 04201371 wiaidoundauiy

UAtRmsdmiu 04201371 weildawinday

Laboratory work for 04201371 Environmental Chemistry.

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

Juriideaieusidau: 04201223

wnAsmaeiivedwed TassaiuasauiFvemediuef diminluana Ujisewed
walsiduwaznaln wedwelaaduiiy wedwmesussianmeslunatadinuasg
wisTuieniia nssurunstuUnadiues

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

processing.

Ufufn1saiinadiues 1(0-3-2)
(Laboratory in Polymer Chemistry)

JurfidaaSeuandeu: 04201373 viiaFounsouiu

UfuRn1sdmIu 04201373 indiwediwes

Laboratory work for 04201373 Polymer Chemistry.

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

JyiidasiFouniiau: 04201113

audfuazuisemaaigaamnisy anamnssuailudssmdlve aulasnsds
fvizUns msfunalunssuiumsmaniianavnssy Yan duavdme wildder ms

=
Weuvulssnugamvnisululssindlve
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04201376

04201378**

04201379*

una.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.

nann1TUsEAUAMAIN 1(1-0-2)
(Quality Assurance)

aad

wdnnsuazisuftalunisauauauam aszuiinluauniniadosionneg uazadad
anldlunisaruauqunin n15UsEAMANAINAINNINTFIUYDIBIANTIENIN
Uszine

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

assurance.

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

Juniideedeunidau: 04201223

ulasssufuasidulayszfivg anuduiusssningdaseaing andivienianimuas
wil Uslowinnsldanu nssiinsdmduleyssivg mandsudavedeunssuiums
goud

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

treatment before dying process.

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

MAsEERUARY YUALATUTUINTINTUY mm’wm‘wmnﬂa"mqamiﬂﬁﬁlﬁﬂm‘iau
wuudessu msdan Fuainianmsumng maadnayulng wissdiens UfTAMIeT
Uszgnaluideihiaula

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

Interesting topic in applied chemistry laboratory.

* 53y nlmlng

** eiuss
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04201381**

04201382*

04201431*

04201441**

uRe.2

nsuszandldpaunanadluniauall | 3(1-4-4)
(Computer Application in Chemistry)

SeniideaFounnay: 04201223 uay 04201243
nsthanudiuguneeeuiiamed nsuszgndldlulasvevdeaniivdmiunums
il nMsUszanaldlusunsudniagudmivamaad

Basic knowlédges in computer for chemistfy, applications of Microsoft Office

for chemistry, techniques and methods through chemistry software.

NNELIVITWAIATULNLAL _ 2(1-3-6)

" (Professional .Skill for Chemist)

Laﬂmi{f'aa‘i,ammﬂaaﬂﬁa NMSTUTBIENUANER NITUTINAANNU NITIANT

& » o = = o o v v oA a waa o 5 i

Wasiu nwedndndmiuinailumdeniiauls was U uaANe DY

Safety data sheet. Certification of manufacturer. Certification of free scale.
Elementary management. Interesting topic in professional skill of chemist and
related workshops.

wadan15tAsIzinIednyiuEade 3(3-0-6)

¢
(Modern Analytical Techniques in Chemistry)

Auiideaidsuninou: 04201331

waliansaninsalndiviuasio wadanalasunlansitidomiuasasussend
wadamauaaninsalndidwiuasmsdszandld madaawa nsiasei
579 wadlansinzinaailiin nswSeufegrmmaniiiviuais nsasiedeu
383 AauUsnaia

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.

v

WALWURA 3(3-0-6)
(Surface Chemistry)
SofigeeFeusniou: 04201243

LENULALNO U UNTBING B NFUNURILAZ SEINET ANURIELaTANURISERINE

* sqp3unUnluy

** grgdruTuls
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ung.2

N13QATULAZATIATEITEINNED Aoaaed luiwad Aiszuinswsude-uia An
TENiveads-vaanal nagaduianienmuaznisgaduidaadl msisalfisen
fhetgnszuiumsilsgnavnssuiiandesaisaufasen

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.

04201442**  \afluasansazane 3(3-0-6)
(Solution Chemistry)
JuriidasiFouantau: 04201243
nufsrduluanavesnasnal Ujisersswindvhasarafudanitazany dvi
azangiuimgnazaty dnasuvesaisasatainia anlddladidnaSnussdviazany
Autiunnwvaslesaulasguiinuie-gniia
Molecular theory of liquid. Solvent-solvent and solvent-solute interactions.
Spectra of salt solutions. Dielectric properties of solvent. lon activity and

Debye-Huckel theory.

04201451*  ineNSHUvg 3(3-0-6)
(Medical Chemistry)
Fudidoadsuninou: 04201353
silauazautimaaiivasalsznaudunidiliviandyiner mssenuuuwazng
duaviziien amsmuAuAun meIndnfusien saznszuIumslunfseenguives
g1 nsUszgnaRugImnswasmaluladiidue
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.

* g3y nlaivi
** enuiudge
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04201471%*

04201472%*

04201473**

1Ae.2

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

Fwriidaaduunnniou: 04201223

§ITUIARATANUAUNUS SEMI1aNTALaz]lATIAT 190898195 TUYIALAZ
duasizn nsWawasusznauneEay arnseauuiisenasansuiinlijnsen
arstleafumadeuanin maduuds arsdslunszuaunissdn nstugluasnagy
2749 ganFulasnAlLlainIsHan NINAFEULAZNIINTRUASNBUZIANIY

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.

GHERT) 3(3-0-6)
(Material Chemistry)
Sufideaiouannau: 04201361

Wusziaiinazlassasamdnveslanveuds audfivnenmuesian audfuavnisly

'
a a ar = as

MuvaneTing asiadih Syud uih Yaauay Saasy Yaguianisuwnd Yaad
auls mylnsimanissdiavesian

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.

Ulnsiadl 3(3-0-6)
(Petrochemistry)

Jyrfigaadsunnnou: 04201223

Vnsidey asAUsenaukazn1ssLunlszinnvedasUlnsidey LAasIIUYIA
AsEUINMSLENLRE nsrurumsnauingy a1sinsiail msuanfauaznsinesii
nsyuaIunsHanuaznsUssenalduaeidy Insidu 09Mau wudu Ingdu

lodu waziivu

** 513 UTUUT
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04201474**

04201475*

04201476*

uAa.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.

wilumalulag 3(3-0-6)
(Nanotechnology)

JuiidaaSounnnau: 04201243

audAiniananmuasmaniivesiaauily 3nisadlasaiunly lasaiauas
auiRvasianluszauvunly vieardusuuilunazuilunoulnda oudanisussyna
wialulagunly

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.

gnazasieludinyszd1u 3(3-0-6)
(Drugs and Toxic Substance in Daily Life)

paiaylszsiiu onsiasy arsivandaildludiaussi iy widsdinuazennis
dainaruufiv ﬂﬁﬂuLLamuLaﬁLﬁaqéfu

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

Source and symptom. Elementary self-first aid.

Wil tudinuszaniu 3(3-0-6)
(Chemistry in Daily Life)

anufifosiuinfuasinifluiiaussiifu msdenld nisifiuine audasnse
mMsidn Usslonuasdunseieiuansad

Basic of chemical substances on daily life. Chemical selection. Chemical

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

* sre3u U

“* §giuugy
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04201481**

upa.2

1dn1sIANITVaLEe 3(3-0-6)
(Chemistry of Waste Management)

Adideiaunnteu: 04201371

unad wlla dazaudivewaudsduviduazeiunss anududunsievaansedl nns
as1AmIIAUsEnaUYeweNds Wnlllarivwing1vandadunsie n1stveadsunly

va o

Twai 3nsrinda anudinaie uasnisivoadeidudunse wsgTvlydaing
Suameuazngneiieides

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

04201482**

04201483**

substance act and related-law.

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

=l e s a o

lassafrandivasauifvesdunarle dngauduilafuuarnisaaiedniamanives
Au Bunidingludiu msgadunaznsuanidsulossuveseyniaiu mnumiunsa
WAzANYRIAY NTIATIEImAlivesRulasds N1IUTUUTIANAIWAY NIIAEMS
wandadionssuiumamaaiiiaznssuiumvinanesand msldasaiiiei
nandnAunsinunsiivasade

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.

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

Jedinasdsuninou: 04201231

-

paUsznauazautimuaiivesfiunazde arsmuaun1nsyivlavesiy taflues

b

as

asmdndyiouazdngie weliuaznalnniioengnivedsiindngiy n1smiuiuiu

U
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uae.2

WeannmuasUTnua sivanAlunandanunisinuas n1sidnasiivlunando
nINsnERslagIsMenIwLaziall

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.

04201484*  aflafiuniduasAuuasly 3(3-0-6)
(Inorganic Fertilizers and Soil Chemistry)
Juriideudounniou: 04201361
nIdasesshvaterpauwasiustalivasiuLarle Iassaiuniiuazantfivesiulay

ar v o a a ar ) P - ) pu|
g IANAUNNUAAULLALNITAS YA INWININAUVDIAU n’l‘iﬂ@‘dULLazmiLLaﬂLUaE}u

q 1

St

losauvatauniafiu mnudunsauazarswasiu Joaduniduasanamnssunisude
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.

04201485*  ndidyulwsuaznisUszand ‘ 3(3-0-6)

(Herbal Chemistry and Applications)

AudnwaziazaunmIngivayulng nisadaansdidguazarsngnunailuiv
ayu‘tm nﬂiLLUigﬂmﬁmﬁmﬁmﬂayuIWi mi‘uammgﬂuwﬁmﬁmﬁuaxﬂgwmaﬁ
\Rerdastvanulwsuasmsdszgnd

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.

* sreula vl
“ ginuTulg
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04201486*

04201490*

04201495

04201496**

04201497

uAe.2

iia3asdens 3(3-0-6)
(Cosmetic Chemistry)

Roviels s LaULATIASRId1819 nARSuIsesin RAnSuTtzas Ty nAnAean

#1 wdanueinszansla wdnnundesiuuaiuan

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

acne product. Skin brightening product. Sunscreen product.

dunafnen 6
(Cooperative Education)

a wa v @ o Y v
msufuanuludnwazmingmudiasi aulasauiildSuraunune aasnaunis

 RYINSIEURAZANSULEUS

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

project including report writing and presentation.

N9A3guNI1lATIUALiUsEENd 1(1-0-2)
(Applied Chemistry Project Preparation)

nsauAULONas MIllisunaziiausAlasuidy

Literature reviews. Writing and presentation of research project proposal.
Faslannzmaniivszynd ‘ 3(3-0-6)
(Selected Topics in Applied Chemistry)
Fosawizmaaiuszgnalusedulinyini Wadadenddsuutadliudaznia
NSANEN

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

are subject to change each semester.

duuun 1
(Seminar)

msthiaue waseAumeideitaulamaeaivszandlusziuUiynyes
Presentation and discussion on current interesting topics in applied chemistry

at the bachelor’s degree level.

* el v

“* e Tulse
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04201499

04201101

04201102

04201103**

uAa.2

Tassuiniivszend 3(0-9-5)
(Applied Chemistry Project)

Jiideadouaneu: 04201495

Tasauihalalusausineg sesaiivszegns

Project of practical interest in various fields of applied chemistry.

- Medruinme/smednlunaaaindnenaly

\nTiugu 3(3-0-6)
(Fundamental of Chemistry)

azmouuasdianasaulussnoy ssuuRsoadn Wussiadl Ujdsanadl uiia vadman
wazvaauds asazas guumamansiioy saunamandiad ausaiedl asazans
ddnlvslasuaznisuandniulesau ninuasua aunaveslossu afilwih

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.

UftAnsiafinugu 1(0-3-2)
(Laboratory in Fundamental of Chemistry)

Juriigeaieunaneu: 04201101 wWiadeunieuiy

UFTRMsdmIUIN 04201101 nifiugiy

Laboratory work for 04201101 Fundamental of Chemistry.

indinanya 3(2-3-6)

(Principles of Chemistry)

noufesnouiugiu lasaiididnlnsinvasesney Wusuiad szuuiiesiin 51
S elansuazlaneniuddu Usnuasduius autfivesia vaaunad
vaaudauazansazats auaawail dunalessu Jaunaaniiail

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.

* 91839
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04201105

04201106

04201107

04201108

upa.2

infiNugud Mg 3(3-0-6)
(Fundamental of Chemistry for Public Health)

lAs9d390ARN M1519879 Wussiall UTuuasdunus uia voauwds vaavaiuas
a1sazas samandiall aunawail nsn-wa duedesiadl wildunid ndwnndon
asadludinuseintu

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.

wddmsuIneidansdanw . 3(3-0-6)
(Chen'ﬂstry for life Science) |
PLAOUUATANTNENA WusHLAD URSenalnasUSuimasduius uia vasvaiuas
asavany augainil nsa-lwanaztes ndidundd msiluanaidosdy

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.

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

JurfideaFeuninou: 04201106 wiaidoundauiu

UUAMsdwmivin 04201106 wildwmiuingimaniiiniw

Laboratory work for 04201106 Chemistry for life Science.

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

p¥Aau STUURTeadn Wusyiall UJATenall uia veuvalnazaisazate augaindl
asazaredidnivslad nsauaziua nquimanaiidunid wnilvesansezdiAnuazue
Tsudnlalasmsveu weansaed asUsznauaisuetia daznindunid

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

1A.2

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

Fyriidealiouaniou: 04201108 WiaFaunauiy

UfuAnsdmIvin 04201108 wnildwsuinermaniguanm

Laboratory work for 04201108 Chernistry for Health Science.

infiBun3dNug 3(3-0-6)
(Fundamental of Organic Chemistry)

AiidaaFeunadou: 04201101

NYUIMIAATEUNTE MITUNUTBAVUBE158Un3d dmeslawnd audivinanianiw
wasiall Ujisenaiuaznalnveslelasaiiveu ueafaalad weaneseduasiluea
dmed ueadlanuasdlau ninduniduazoyius arsusznavlulasiau wildunsd
waznsUTsEnalY

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.

Uftantsiafidunidiugnu 1(0-3-2)
(Laboratory in Fundamental of Organic Chemistry)

AdideaiTeuaniou: 04201201 vialFauniouiu

UFURnsdmuseIn 04201201 nilBuvddiugny

Laboratory work for 04201201 Fundamental of Organic Chemistry.

nanAil a1z daUiunu 3(2-3-6)
(Principles of Chemical Quantitative Analysis)
Jyriiasdauunniou: 04201101

winMsIATIE BTN MITusmdeya nsuUmanasmadeuseans uanns
wazdinsldaunsniuasaioaiiofug e glunsins iU mslinseiids
V33 dahadnuaganiasiilowes nswieuarisavaremaliuaratsavane
WP Nsuenasineodendnnisauna

Fundamentals of quantitative analysis.  Acquisition,  manipulation,

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

04201301

04201302

04201303

una.2

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

solutions. Equilibrium-based separation methods.

nanadidedland _ 3(2-3-6)
(Principles of Physical Chemistry)
fugnu: 04201101

wanguuwaraniniuall aauwamansuaznalneaufjisenail willndh

Principles of thermodynamic. Kinetics and mechanism of chemical reactions.

Electrochemistry.

nanyuadl 3(3-0-6)
(Principles of Biochemistry) .
JyriideaFuunnnau: 04201106 #3a 04201201

lasease unum audinaniivazna@inmuesdialuana wuled wunuedds
Desfunasimdsuvevad wunuedduvestaluana N1IAIUANNTEUIUNIS
WuvUeddn NMsLaseaanLaznsaIeandayanIaiugnssy

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.

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

AniidasiFeuninow: 04201301 vadeunsoudiu

Ufjiansdmiuian 04201301 vdndaeil

Laboratory work for 04201301 Principles of Biochemistry.

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

Furdifeadauandou: 04201108

Tnsea$1e audd wasniiivesanslulawnse WWsiu 3fin nsailndan euluiuazla
wulysl wunusdduvesnrslulamsn Msduasisidlonas wunuedduuesdfa

WLUBATUYEUTAY LWNUeATLYRINSHLNIATEN LaYNITLERINURIBY
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04201304

04101112

04202105

04203102

uAg.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.

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

FunitdioaFeumniou: 04201303 viiaidsuniouiy

UHURnsdmIuIv 04201303 Fualdwivingrmaniauniw

Laboratory work for 04201303 Biochemistry for Health Sciences.

3.1.5.2 sedwinidusiadyuanudngns

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

fugrumaiailvesdadiiin mhedesvasdelldin wduuaznszuIunsuuueidy
1Pnuaznsteveniugnssy Iauinisuazanuvanvangueaiel®in lasass
uazaIIINe1voIRY laseainnazaiTive1vesdnl duneinen

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.

atlaA1EasUszaNA 3(3-0-6)
(Applied Mathematics)

fuunnsiBadu ueagdaveaflaidudaiauemilius ala aruseides n1sm
auusuaznsUssgna mManUsiusuasnsUszens

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

Continuity. Differentiation and applications. Integration and applications.

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

¢ o s Pooe 3 aa & A a wa o
nafdns AdU guvwarans wimanliih uas #andaalwiiUesru uazjofinish
\ig9aa
Mechanics., Wave., Thermadvnamics Flectromagnetics. Optics. Intraduction

to modern physics and laborataory.
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879138 The performance of synthetic 04201241 BRediRe
- ) ) - _ 04201242 | 04201242
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L . 04201243 | 04201243
UNINGI[YYDULNY, 2549 carbon for removal of linuron A e
UM INYIGBYOULNAY, 2552 04201342 | 04201341
Us.0. (10dl) 04201441 04201342
IS YauLAY, 2556 g4201842 [ 04201573
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04201496 | 04201441
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04201499 | 04201472
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HY8M1anI19158 Thioglycolic acid-capped CdS 04201114 | 04201112
M. (i) quantum dots modified with 04201231 | 04201113
URTINGIRBUMIEITAY, 2542 Co® as a fluorescent sensor for | 09201232 | 04201114
o 1233 04201231
M. (1pdl) dopamine, 2561 GHagas
o E 04201234 | 04201232
JaINTAlIngay, 2549
e 04201331 04201332
Us.n. (i)
o , 04201332 | 04201333
UUNINBIABYDULNY, 2556
04201333 04201496
04201334 | 04201497
04201335 04201499
04201336
04201497
04201499
3 uNaANMsinT Tueian Y 04201112 | 04201112
919159 Synthesis and optical properties of | 04201221 | 04201221
MU, (1Adl) blue emitters from pyrene 04201222 | 04201222
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— 04201224 | 04201224
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" ; 04201321 | 04201321
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v 04201322 04201354
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. . 04201376 | 04201471
UINeNa8auas1usIil, 2556
’ 04201377 04201495
04201495 04201496
04201496 04201497
04201497 04201499
04201499
4 UNANIUIRGNY] RTINS Y 04201351 | 04201103
19158 Opisthorchis viverrini metacercarial L BBt
s . . Sz 04201353 | 04201352
mu. (FrIne) infection in cyprinid fish in
o . 04201354 | 04201353
oS i
YInULLDUAU 1 Nakhon Phanom Province, BATETERE -
UWTINBIABUNIAIAY, 2546 Northeastern Thailand, 2564 04201496 | 04201355
U5.0. @uailnanisuwme) 04201497 | 04201451
UWNINBABVDULNY, 2552 04201499 | 04201496
04201497
04201499
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URIINGIDLLNEATANERS, 2501 dye adsorption: kinetics and 04201244 04201241
= . . 4201242
. (1A) isotherm studies, 2561 04201341 | 0420
- o P . 04201342 04201243
UNTINYIRUNYATANENT, 2544
- P 04201381 04201244
Us.a. (ILTIWENH)
o o . 04201441 | 04201341
UNTINYIRUNWATANERT, 2554
04201442 04201342
04201496 04201496
04201497 04201497
04201499 04201499
6 UNEANUNTNDY Wa1an* Y 04201221 04201201
é"u‘wﬂ’lﬁm'ﬁﬂ‘ié Cationic-polymer-functionalized B RazDLER2
= ; . 04201223 04201221
.U, (L1Adl) zinc oxide quantum dots:
- o ) 04201224 04201222
UnNMIneae 0l i licati
YDULNU, 2545 preparation and application to R S
M.l (1A iron(ll) ion detection, 2562 04201322 04201224
PRINTAINIINGNFE, 2548 04201373 | 04201321
w.a. Wasiail) 04201374 04201373
PansalunINg1de, 2556 04201378 | 04201374
04201471 04201473
04201473 04201482
04201474 04201483
04201496 04201497
04201457 04201499
04201499
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— , 04201375 | 04201373
UNTINEN R [ i
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a 3

4 a e =
gy Upuanisiauuszana

b,

a

WA wdenge  Laboratory in Applied Chemistry
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nsunng msafaanulng wissdan UftRnseivssgndluideiihals
Surface area, pore size and pore volume analysis. Scanning electron microscope. Dying. Medicinal
biochemistry. Herbal extraction. Cosmetic. Interesting topic in applied chemistry laboratory.
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Fo3vnedange  Professional Skill for Chemist

2. ywinivelneglumnsinseiuliyaini il

() AR DRI oo

) mnedviemnsluvingasinemanstufio auiviaiivssend
(v) Frewzdiu
( ) Avnaweiden

() yanaivdenidd

() ANUIMIEMTUNENGAT. o BV Crccsrcrncnninnners
a o v = ' e
3. ArdRessuniney il
- e EY =) . '] ar 1l
4. Fvrneaseuniaunu luil
or AU o - as A alt
5. Auidnvinseivn JuR 20 Ao SuNAN WA 2564
6.

ngusrasAlun1nUaTedn
6.1 AMUFIAYVDITIIV
) a  _a ' & A o & o v v =t ) v
MinvriTtinvesusazatsrutiuiiainuanizianzes wassudunzdedlnduliidsisig swudanisimunlv
s Y ' a Kot o - o o a il M 29 a ' a P P o -l
viuafwegiane Inidadiivifieniddmig Alddeyasnddnma anmuuszneums dwineq Mdunaulamdnin
=4 ar - b 1 d‘ o C" o o R ) " =l 2 a
saufamawannddnludusneg Aduinweidnluuenmiionninyeniaujifing 1wu nsdsuteyaninulaendis
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Safety data sheet. Certification of manufacturer. Certification of free scale. Elementary management.

Interesting topic in protessional skill of chemist and related workshops.
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6.2.1 Tanannsoedurandnnueavaiamslinseiiualionnag 1
6.2.2 TAmannsoduaiaiiiiniviviumalulaguasnsinsssimandiiviuadls
7. M03ue918391 (Course Description)
waiiansanninsalnUivivadie madenalaslansiiiifminasnisuszgnd wedamawaauninsalndi
fanthuaznsussgndld wadaaua milessing waliansiansimaaiilii mswisudegmaedi
viuaily nsnTiedeudsnis mudsneaiia
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.
8. @150gdou
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Types and chemical properties of organic compounds in pharmacology. Design and synthesis of drue. Quality
- control of drug production. Drug and process of drug action. Application of genetic engineering and DNA
technclogy.
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Common household medicine. Supplements. Toxic substance in daily life. Source and symptom. Elementary
self-first aid.
8. @1sdaoy
wasdeanuiivnngluune.2 vinei 3 4o 3.2
9. waufiuaRININTEIEANUTURRYaULIRTIURENSEBuIINUANgATEI183 (Curriculum Mapping)

- <l o v
SﬁaaSLaaﬂmquﬁﬂﬂluEJﬁEJ.Z Yuan 4 99 3



AN L

wuuldyavallasieiy lud

sEauUTyIns

W.uN. 1-1

MAdrInendaainall ausIvemansLazifanssuAtan s

INTUVARAUNTZNYTA VININENAUAST

Frnumhein @uTsee-suUfjidn s dnndoeuies)

WA 04201476
ad a ala o w
Fadgrntuing wiludinusediiu

o L .
Yadmu1dange  Chemistry in Daily Life
a o & o o o S

Meinivadinagluminaivnszaulbynyins Al

() wnadnwhly T

( ) wnedyawsludngasivermansiudia andvniiusegng
() AvianzdiAy
() Jwawzden

) wneivndenas

) AEMSEAMIUMENENT. e AN o e

= '

a o a ral

Juiaaaisuninay il

a EEY = I as ol

Auaaassuniaudu i

o do o a w - a s

U0 TU TuN 20 \iau SuAu WA, 2564
nguszasdluniailaseion

6.1 ANUAANYRITIETN

3(3-0-6)

o
ar

aa 0w aa w & o ar =l IR a o oo -
lu#iavszdriu fdadounordastuarsiaiivinimeg Litresdunisaulng vilaa Fafu windidansuds

o at £ ar a oy < <, « ' v oa ar | aa
ANudAy uardemsssidlunisldasiatinneg fezdulssloniuazieiinauasasudedeian

a o X v oa
6.2 HAGWIMARTUAUTIAR

aa <l a o o w ¢ 1< - 2 2 o w
Taansuineanvarsiadluiinusysiiu Uszlagdnaglng wnasiiun ﬂ'ﬁl.aaﬂl‘i] NITENUINET NMTNNIA LA

anunsoguanuaalasdiuminlasuiy

T

fAasures1edun (Course Description)

v & v o as aa o a i a as a o as @
AnujilasuAgiuansaiiludinyszdriu madonld msifusnw aulasade nsida Ysslowiuazsunsie

- a i
LNEINUAIILAU

Basic of chemical substances on daily life. Chemical selection. Chemical storage. Safety. Disposal. Usefulness

and dangers of the chemical substance.
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Arrangement of atoms and chemical bonds of soil and fertilizer. Chemical structure and properties of soil
and fertilizer. Soil substrates and degradaticon of scil chemical. Adsorption and ion exchange capacity of the soil
particles. Acidity and alkalinity of the soil. Inorganic fertilizers and industrial production.
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Characteristics and quality of herbal raw materials. Extraction of impertant substances and phytochemicals
in herbal plants. Processing of herbal products. Request for product standards and laws related to herbs and
applications.
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Skin, hair, nail and cosmetic. Moisturizing Product. Anti-aging product. Anti-acne product. Skin brightening
product. Sunscreen product.
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On the job training as a temporary employee according to the assigned project including report writing and

presentation.
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Hazard of chemicals and prevention,
classification of hazardous materials, symbol and
identification system, safety storage of chemicals,
chemical waste storage, concept in treatment

principle, scientific data analysis; solving and

searching,

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.
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compounds  using

Characterization of  organic

spectroscopic  method; UV-vis spectroscopy, infrared
spectroscopy, nuclear magnetic resonance spectroscopy,

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

spectroscopy. magnetic

spectroscopy. Mass spectrometry. Application of
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spectroscopy in structural elucidation of organic

compounds.
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Types and classification of chemical sensors and
biosensors based on detection by basic instrurnentation in

analytical chemistry, detection of analyte in sample both

qualitative and quantitative analysis,
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Principles, composition and classification  of
chemical sensors and biosensers. Performance indicator

of sensors. Optical sensors. Chemical sensors.
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Theory and classification, modern technigue for
chemical separation, precipitation, extraction, distillation,
high-performance
fluid

Qas chromatography, liquid

chromatography, supercritical chromatography,

capillary electrophoresis.
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Theory and classification. Modern technique for
chemical separation. Precipitation. Extraction. Distillation.
Gas High-performance

chromatography. liquid

chromatography. Supercritical  fluid — chromatography.

Capillary electrophoresis. Modern methods for separation.
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Planning, techniques, steps and statistical for sample
handling, sample preparation for analytical chemistry,
extraction, : instrumental

digestion, quality assurance,

performance.
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Planning, technigues, steps and statistical for sample
handling. Sample preparation for analytical chermnistry.

Extraction. Enrichment in sample preparation. Samples
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preparation for metals analysis, nucleic acid analysis,

microscopy and spectroscopy and miniaturization.
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Electrochemical potential, membrane potential,
electrode kinetic, instrumentation and application of
electrochemical technigues such as potentiometry,

conductometry, coulometry, electrogravimetry,

voltammetry and polarography.
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Schrodinger wave equation, application of variation
method and perturbation method to complex systems,
orbital valence bond theory,

molecular theory,

molecular geometry, Hartee-Fock method, ab-initio
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method and semiempirical method for
polyatomicmolecules, virial theorem and the Hellmann-

Feynman theorem.
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Molecular mechanics, semiempirical method, ab initio
methaod, density functional method, selection of basis set,

design of model, structural optimization, generation of

spectra.




& v
. El’lf\n‘a‘tlvdﬁau
-t = o Y
wavduamuiuinglunne.2 wined 3 48 3.2
=l v oa a 5 .
. WHULEAININTERIANTURaTa U IUNAN 1S su R InuaNgRsds 183U (Curriculum Mapping)

= < < v
Meazduamuisngluuee.2 vaed 4 4o 3



-

wuuduBYaUTUUTITIE I

sEAuUTyens

194N, 1-2

MAIeAIanInall AusIveaIdansLasdAInNTTUATER S

AN UNYALRAUWISLAYTA JINIAFNAUAS

Fuund

04201354

pdiLnde

swaiv
A a
Fadvnuine

Fodumwnaange  Pharmaceutical Chemistry

a o a a ar -1
swivnveyulgedlumnainszauliynyied dald
€

)

WNATNANEIIY NGUANTL oo

<

wnairawrlundngarivenmanstudn aviviaiivszgnd

() Fwnawizdsiu
) Frnawzidan
WA ndentas

{ 3 A3

Iy
=y =t

Jumganseumnnay 04201351 Fuadl | (Biochemistry 1)

FEEMSEMIUNANGAS......cocee.
a e = o o 1al
Furdansouwiounu lull

o o o a w & as
AUNAANITIYIUN Ui 3 1Fou funey WA 2564
WguszasAlumswa/Uiudsenein

6.1 anudAygraInsivuwasmgnalunisuiuls

nefia (wuussena-su U fORas-un Anwmaiuauie)

3(3-0-6)

¥

wisannesdauidiuaindviiaruvainuaty uenainesdanuiiugumeeiuanssuiunseengiudagl

U rrl

s Y P 3 a aAd v oo - an a <
anuindudeafuidemneinineadesiunsmuauauamvsssdisliidnamismhludszgndlunisussnoy

Fnawla dadu Falivinsufuupseinlasnsisdunmbedin

G e X Gom
6.2 uaawsMARTUAUTAn

6.2.1 Tanaunsoswunatinuasenlé

6.2.2 ldnaunsoedueanuduiusszwinlasaiumaaiivaznisesnqs e

6.2.3 Tdnaunsoenuuukazdunsizienla
6.2.4 MdnoSurenalamsesngws wazitmusianvotenld

7. emaisuidisunisuSudsengiv
YA Twiyiuge AaitAuag
04201350 \pdilndy 2(2-0-6) | 04201354 AdindT 33-06) | - iiiumheia
Pharmaceutical Chemistry Pharmaceutical Chemistry
Jndidaaioundey 04201351 Jrfideaivumaniou 04201351
Jidasiounfousu i Suiideadundouiu lufl
A1a§ureTeIun (Course Description) A1B5UIBTI87%91 (Course Description) - Uiulse
yilauavauUamaaiivasarssznaudunidnliniande giawazantiniaaivesarsusznavdunidinldne | Aesueruin

e swaznszvIumslunseangng

Types and chemical properties of organic compounds

in pharmacology, drug, and process of drug action.
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Types and chemical properties of  organic

compounds in pharmacology. Design and synthesis of
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drug. Quality control of drug production. Drug and

process of drug action.
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History, physical and biological properties of DNA,
principle of DNA techniques, genetic engineering, cloning,
application of DNA technology in medicine, agriculture,
science, pharmaceutical science,

industrial, forensic

genome project and their applications.

TassmsitoAnafuiTunvesdaiidinuas nslivselow
Gasdinarsmeduiaaiisegnd

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

science. Genome project and applications.

Selected topics in applied biochemistry.
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Natural and synthetic fiber, relationship between

structure, physical and chemical properties, and ufilization,

production of synthetic fibers, textile pretreatment and

dyeing process.

lassadie auddvnmeniwuaziall dselaminisldanu
nsuiinisudnduloysedvg msiaTeudivanou
AIzVINAISONE

Natural and man-made fibers. Relationship between
structure, physical and chemical properties Lfilization,
production of man-made fibers. Textile pre-treatment

before dying process.
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in computer for

Basic knowledges chemistry,

applications of Microsoft Office for chemistry,

techniques and methods through chemistry software.
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Definitions and theorems of group theory, surface and

interfaces, surfaces and interfacial tensions, adsorption and

orientation at interfaces, colloids, micelles, solid-gaseous
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interface, solid-liquid interface, physical adsorption and
chemisorption, catalysis, examples of industrial processes

based on various catalysts.
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Molecular theory of liquid, solvent-solvent and
solvent-solute interactions spectra of salt solutions,

dielectric properties of solvent, ion activity and Debye-

Huckel theory.

EUCRLTEH] swiviudss denwAsuas
04201442 \AlvodTAZaE 2(2-0-4) | 04201442 \pllunsansazany 3(3-0-6) | - vhamtiein
Selution Chemistry Solution Chemistry
Jdraadouniiay 04201243 Iniideaioundeu 04201243
JiidasSoundondu i JriideaFoundouiu il
A185u1851837 (Course Description) faduneseiv (Course Description)
ngefssduluanaverauvan UfAsonsewindinvihasang Litdsuutas




. 2Wdfanu
wasdaamuinuingluune.2 wned 3 4a 3.2
o o a = o a
. BRUALARINTSNTEIIBANUTURYRUINATI IUNAN TS BU N WANGA T T8 39 (Curriculum Mapping)

a < < a
eanduaniuiivsngluune.2 wned 4 9o 3



2.0, 1-2

wuuduavalulaTIeIn
seAuUTUIRT
MAdeIngdaanInaby anzInendaninasIfInIsuAans

AN NYALRBUNSLLAYTA IUINENAUAT

Tuumhein (u.uTsee-vufiRnis- . dnwdieaua)

1. i 04201471 3(3-0-6) ‘
Foadvnrenlng waluladnisena
Fodwnndinge  Rubber Technology

2. Meimnivauiulgsedlumnadviszdudianes fil
() M ANSWALY NGNS e
() wnainawnzlundngarinnmanidaudia aviveiiussgng
() Junanizdedu
(v) Arawzdan
() wnelyvudends

() AU En T UMANENT e VU AU e

Jyniidaaidouanday 04201223 wilundd Il (Organic Chemistry 1)

a o v = W as Ve
FyriidaaSounwTauiu laifl

AuNIAMITI8IV Tuh 20 Whau Suneay w.e. 2564

oN b W

Tnguszasdlunsiau/Jiud jengin
6.1 AnuddaseIvanmgNalun U
ar a a & a w cd v w oo ) a 1 o o v
Haqlu nandusieradundndueinawnsaainngldliudineasnsguansazgsiasuindeuiiedaiv
- - v o ) asa aa = s vala 0w ow & = o
AsulsglenssIund madeufinerdvanifivetnuayriiniaud sglerstaiiuasdniuinfianuddy dndu Soi
ar a < we A a o v v & < as o va o W
nmsuiudpneindeitidewmaeininduduiiuwasinnuivads fiisuausaheranuidumealuladnisenly
Warnednduailvilg aiisaAiune1ssamidld
o pda &
6.2 wadwsMiinvunuida
6.2.1 TAnaanInedunganuduiusseninauiivarlanaiamaaiiveseld
aa ar ek wa ol ar W
6.2.2 Mdnannsowanngasenliiiauantinuunzauiunisldanu
623 iandlamaluladnmsuanenauasihasdanuiilailuiaudesenls

7. asadisuiisunsuiudjensin

TEITIAN

Tyiriulg

y o el
fanasumlas

04201471 waluladnisans 2(2-0-4)

Rubber Technology

Jufideniounday 04201223
Jiispaioundouiu i
Aadunaseiv (Course Description)

sTITuTIANArALAUTUSsEwIsantPuazlasiaiiavas
H19GTINTIRUATENTNATIEY NITHALIE15UTENaUINGIS
wau asnszauuifiouazariminujisen arsdeatums
dionanm aaduuss a1svislunszuauniandn n1siugy
uazasplnge anseaunasnaluladinisda nsmagauwaznis

AMMUASAMUEIANIE

04201471 wialuladnisans 3(3-0-6)
Rubber Technology

Jeiidaaiouariay 04201223

a a v - " a I

FeridaaSounioudu il

fasuiesieie (Course Description)

LiwEouua

-uwiaia




WY NAY

Fedrnliuly

s o o
Aawasuas

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 wulcanization, rubber compounds and rubber

processing technology, testing and defining characteristics.
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Atomic structure of materials, thermodynamics in Chemical banding and crystal structure of solid

materials science, phase diagrams, engineering materials, | material. Physical property of material. Property and

physical property, mechanical property, thermal property, | usability of ceramics, semiconductor, jem, glass,
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dynamic property, electrical property and magnetic

property.

composite, alloy, medical material, interested material.

Instrumental analysis of materials.
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Composition and evaluation of petroleum, gas Petroleum. Composition and  evaluation of
separation process, refinery process. catalytic cracking and | petroleum. Natural eas. Gas separation process Refinery

reforming, production of ethylene, propylene, butylene, | process. Petrochemistry compound. Cracking and

benzene, toluene, xylene and rmethane. reforming. Production and application of ethylene,
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propylene, butylene, benzene, toluene, xylene and

methane.
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properties of materials at the nanoscale level, carbon
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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.
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Atoms and chemical bonds of soil and fertilizer,
chemical structure and properties of soil and fertilizer, soil

substrates and degradation of soil chemical, soil organic

matter, adsorption and ion exchange capacity of the soil

particles, acidity and alkalinity of the soil, chemical analysis

of soil and fertilizer.
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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.
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Plant growth regulators, chemistry of herbicides and Chemical composition and properties of soil and

pesticides, qualitative and quantitative determination of fertilizer. Plant growth regulators, Chemistry of
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poison residue in agricultural products by physical and

chemical processes.

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.
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Laboratory of molecular spectrometry

- W-visible spectrometry

- Spectrofluorometry

- FT-IR

Atomic absorption spectrometry (AAS)

- Flame photometry

- Flame Atomic Absorption Spectrophotometry
Separation Techniques

- High Performance Liquid Chromatography

- Gas Chromatography

Electrochemical Techniques

- Laboratory of Voltammetry

- Laboratory of Conductometry

- Laboratory of Potentiometry

Thermal Methods

- Laboratery of Thermogravimetric Analysis

- Laboratory of Differential Scanning Calorimetry
X-ray
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Introduction to chemical sensors

Classification of sensors

Performance indicator of sensors

Optical chemical sensors

Electrochemical sensors

Chemical sensors-based nanomaterials quantum dots
Introduction to biosensors

Enzymatic based biosensors

Glucose biosensors

Enzyme-linked immunosorbent assay (ELISA)
Application of biosensors for biochemical analysis
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Sample preparation for nucleic acid analysis
Sample preparation in microscopy and spectroscopy 9
- Sample preparation for microscopic evaluation
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