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1. SMHLATYONANGAS
Arelng L VENgRTINeIManTUIn @191 INTEUINNNTRREIMNTTUAUALAIWING 0L
AW9NaY  : Bachelor of Science Program in Industrial Chemical Process and Environment

2. YaUIYYILaTEIUIIV
i

Ay (Mwilve):  erransindia (nsyuiunsenavnssuaiivasdsindey)
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aga (Mwilne): MU, (NFeUINNIsanamnTsuAluasdLIndaw)
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=38

1 (NMw1dangw): Bachelor of Science (Industrial Chemical Process and Environment)

988 (Mw189ngw): B.Sc. (Industrial Chemical Process and Environment)

QA Q. R R

3. waNgAWAZNTIRaRU
3.1 nangns
3.1.1 MUIUNUILAATINAADANANEAT

TNUMNIIANTIUARBANANEAS 144 weia

3.1.2 laseasnamangns

1) vaneAvAnw iy 32 mhein
N, NRUAYIERUANANTLALUYLAENS 6 mhefn
U NRUIINTY 12 whein
A. NFUITTINIPNENSuaEANNAIERS 12 i
4. nAITINAANY 2 niein

2) MNP AN 106 wiein
. NANIYIUAY 79 wheia
U NANIYITIN 27 wmhein
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A. naEAvinew/aidavihedn 150 T (S/U)

(N1zlATINISUNG)
3) UUINIVADNLES 6 PUIUAR

3.1.3 518999 IULAAZNUINIVIRAZITUIUNULAA

1) nuandviAnwnaly 32 wudena
n. NENIYIFIRUAIEATUAZIYBAENS 6 wiagin
nguIYIFIRUAIENS

Tmaen 3 miheinannsedae il

e GRRE el mheAn(usses-UJuR-Anwisienues)

140203901  wuywdfivdny 3(3-0-6)
(Man and Society)

140203902  USANLALDITUSITUYDIVIA 3(3-0-6)
(National Heritage and Civilization)

140203903  fANGHIAY LATYFAD wALNITLIDS 3(3-0-6)
(Social, Economic and Political Dimension)

140203904  nguaneludInuseaniu 3(3-0-6)
(Law for Everyday Life)

140203905  AsugnafiudiinUsydniy 3(3-0-6)

(Economy and Everyday Life)



wIeLdenNNGIvERNmansluniIniv@nymluiuningdemalulagnseaeu-
inanszuasmtloaaeu

NGUIVINYBFEAT
Tmaen 3 miheinansedvsaelui

&I o3 mhehn (Ussee-UuR-Anwinienuie)

140303102 InIneifany 3(3-0-6)
(Social Psychology)

140303104 39inguionisvienu 3(3-0-6)
(Psychology for Work)

140303201 msyeuiteUszAvEna 3(3-0-6)
(Effective Speech)

140303601  uywedNIuS 3(3-0-6)
(Human Relations)

140303603  MSARILIYAGNAN 3(3-0-6)

(Personality Development)

videidennnngiivuyvemanslumnain@nwivhluiuine domeluladnszaou-
namszuasmilaageu

¥. NHUIYINTE 12 wiaefia

JyaduliGen 6 mihedn anmeindellil

eV Giehi o mhehn (Ussene-UuR-Anwinieniuie)

140103001  A1w18eNgY 1 3(3-0-6)
(English 1)

140103002  AW1DINGY 2 3(3-0-6)
(English 1)

Y A a 1 a a ! dy
waglidoniSeu 6 miieinansieignellil

WA WU mhenie (Ussene-UuR-Anwinenuies)
140103016  NSAUNUINIYIDINGY 1 3(3-0-6)

(English Conversation 1)



140103017  MSAUNUINNIDINGY 2 3(3-0-6)
(English Conversation 1)

140103018 mmé’aﬂqmﬁamsv‘hmu 3(3-0-6)
(English for work)

140103019  Aw1dangudmsuininelmans 3(3-0-6)
(English for Scientists)
videidenanngiinnmlumnmindnunluiiminedemaluladnszaesnndi

nszupsmilalnaou
ANGUIVIIMIAEATUAZANAAIENT 12 Wi
TH3ou 12 whefin 1nmedndellil

eI el mhein (Ussens-UfuR-Anwimenuie)

130013001 Fedisily 3(2-2-5)
(General Biochemistry)

130013002 Wywd SEUVTIA LaYIIIUYIA 3(3-0-6)
(Human, Ecosystem and Nature)

130013003 lUsunsudsaguneadnaans 3(3-0-6)
(Mathematical Software)

130013004 Adaraniiugiy 3(3-0-6)
(Introductory Mathematics)

130013005  admiitensidendosdu 3(3-0-6)
(Introduction statistics for research)

130013006  InereansiaznAlulagysnIg 3(3-0-6)

(Integrated Science and Technology)

BN INNGUITINIPansuazAtiamansluniaInAnymlunuminedy

WAlUlAENTZIBUNA NS UASIU LB U nEDY



&I o3 mhehn (Ussee-UuR-Anwinieniuied)

140303501  U&ENAUDA 1(0-2-1)
(Basketball)

140303502  79aLa8U9a 1(0-2-1)
(Volleyball)

140303503  LuATiusiuy 1(0-2-1)
(Badminton)

140303504  @ane 1(0-2-1)
(Dancing)

140303505  wvlamuila 1(0-2-1)
(Table Tennis)

140303509  LUm@9 1(0-2-1)
(Pétanque)
vidaidenanngiivmadnulumnmindnsinluiiumingdomeluladnszaeundi

NszuATIULDIUnEU
2) RUNIVUINTE 106 “u28AA
n. nguIvIMAU 79 vilgnn

e GRRE el mhefn (Ussene-UfuR-Anwimened)

130003101 infifiugu 3(3-0-6)
(Fundamentals of Chemistry)

130003102 UfTRn1sadifugn 10-3-1)
(Fundamentals of Chemistry Laboratory)

130003103 WAndvhludmiutininenmans 1 3(3-0-6)
(General Physics for Scientist 1)

130003104 UfuRAnsHANTRIUdmTuininemans 1 1(0-3-1)
(General Physics for Scientist Laboratory )

130003105  AdaA1@nsavsuinInemans 1 3(3-0-6)
(Mathematics for Scientist 1)

130003106 FIIMNYWTYIUINT 3(3-0-6)

3. NENAYINARNE 2 nein

Tmaen 2 miein nsedvse Ul

(Integrated Biology)



130003107

130003108

130003109

130003110

130013201

130013202

130013203

130013204

130013205

130013206

130013207

130013208

130013209

130013210

130013211

130013212

130013301

U URNSTIIMENTaYTNINIT

(Integrated Biology Laboratory)
Handiludmsutnineneans 2

(General Physics for Scientist II)
UFTRnsiEndvlUdmiuininemans 2
(General Physics for Scientist Laboratory II)
ARRAERTAMSUTNINEIAEAS 2
(Mathematics for Scientist II)

nanLALBUNIY

(Principles of Organic Chemistry)
UURNSTaNANEUNSY

(Principles of Organic Chemistry Laboratory)
NANYATIING

(Principles of Microbiology)

U URNTaNgatIInen

(Principles of Microbiology Laboratory)
nanATILATIZA

(Principles of Analytical Chemistry)
UfuRnsmdnaiiiasien

(Principles of Analytical Chemistry Laboratory)
ANAAansUsTENAdmMIUTNINeNmans
(Applied Mathematics for Scientists)
wilveniuazinde

(Chemistry of Water and Wastewater)
UfTRnmseivesniuazinde

(Chemistry of Water and Wastewater Laboratory)
nanATLTSHENE

(Principles of Physical Chemistry)
nsmunatuguldmnssued

(Basic Calculation in Chemical Engineering)
NSWHULUUNTZUIUATS

(Process Drawing)

nmslaseilagldiaiodle

(Instrumental Method for Analysis)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

2(1-2-3)

3(3-0-6)



130013302

130013303

130013304

130013305

130013306

130013307

130013308

130013309

130013310

130013311

130013312

130013313

130013401

WA
130013901

UftRnmsmsieszilagltiniesdlo
(Instrumental Method for Analysis Laboratory)
PAAMINTTUNTTUIUNISLAL

(Chemical Process Industries)
N5IANTSVLLAH pEULar YR UAURTIY

(Solid and Hazardous Wastes Management)
JuRnsmsdanisvezyanesuazveuds sunie
(Solid and Hazardous Wastes Management Laboratory)
ﬂszmumiﬂﬁﬁﬂﬁﬁL?laqmammim

(Industrial Wastewater Treatment Process)
Ujuanisianiemig 1

(Unit Operation 1)

NIATUANNANENI98INA

(Air Pollution Control)
UHUANSNIMIVANIaRENIDINA

(Air Pollution Control Laboratory)
Ujuanisianieniig 2

(Unit Operation I1)
Ufuinisluimujiinisenizwiie

(Unit Operation Laboratory)
ADALALNITINHUNITNARD

(Statistics and Experimental Design)

dunun 1

(Seminar 1)

dulun 2

(Seminar II)

U NENAYIIN 27 wefin
- NGNIVINTIAY
Tasean1sund 6 VULAA
I3

1ATIUNLAY 1
(Special Project I)

1(0-3-1)

3(3-0-6)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

1(0-3-1)

mhene (Ussene-UUa-Anyimenuie)

3(0-6-3)



130013902  TAS99UNLAY 2 3(0-6-3)
(Special Project II)

Tasennsannafnun 9 WUwNA
130013903  a@nnadne 1 3(0-15-3)
(Co-operative Education 1)
130013904  a@nnadnwn 2 6(0-30-6)

(Co-operative Education i)

- NGNIVIVWLADN
Tasean1sund 21 wdaena
TAsen1sannafne 18  wuUWAA

IdeniseuIndmaanainsednsineg Nlaaouluusaznguizn agedos 6 niedin

NguN 1 NENIVIRUNTZUIUNITINEMNTTUAL

e GpRi el mhefe (Ussene-UfuR-Anwimenuied)

130013501  ATEUIUNITUENAgsTINTIALerUlnsiayu 3(3-0-6)
(Petroleum and Natural Gas Processing)

130013502  walulagUlasiadl 3(3-0-6)
(Petrochemical Technology)

130013503  NIgUIUNSSIUNTEN 3(3-0-6)
(Catalysis)

130013504  N15AANIDU 3(3-0-6)
(Corrosion)

130013505  piwedues 3(3-0-6)
(Polymer Chemistry)

130013506  walulagwaiasin 3(3-0-6)
(Plastic Technology)

130013507  wAlulagens 3(3-0-6)
(Rubber Technology)

130013508 AuUaeAsdiuuazn1IAIUANTRLdssunTelulse 3(3-0-6)

(Industrial Safety and Hazardous Waste Control)



130013509

130013510

130013598

130013599

1193574 1SO 3(3-0-6)

(ISO Standards)

nsAnwINITIuLazUseiuRunlugnaIvnssy 3(3-0-6)
(Work Study and Quality Assurance in Industry)
L%@QﬁmLQ‘W’]zﬁWUﬂizU’mmiqmﬁ’MHiimLﬂﬁ 1 3(3-0-6)
(Selected Topics in Industrial Chemical Process )
FosfnanzFuNTEUINNTENENNTILLAS 2 1(1-0-2)

(Selected Topics in Industrial Chemical Process II)

ngui 2 ngadvsnudnday

SN
130013601

130013602

130013603

130013604

130013605

130013606

130013607

130013608

130013609

130013698

130013699

o mhein (Ussens-UfuR-Anwimenuie)
weluladdwandeudedu 3(3-0-6)
(Introduction to Environmental Technology)
nszvIumsKamindmsUllugnannsau 3(3-0-6)
(Industrial Water Supply Treatment Process)
welulagnstuymedanm 3(3-0-6)
(Bioremediation Technology)

nsanuaznsidusElevianuesde 3(3-0-6)
(Waste Minimization and Utilization)

MTesgRnansenudndey 3(3-0-6)
(Environmental Impact Assessment)

welulaBazernfiodauindey 3(3-0-6)
(Clean Technology for Environment)

mammﬁmmmw?mmé’au 3(3-0-6)
(Environmental Quality Monitoring)
21Teudisuazanulasnsdelugnaiinssy 3(3-0-6)
(Occupational Health and Safety in Industry)
UFINEILASNINEINTN NN 3(3-0-6)
(Marine Ecology and Resources)

Sosmaniziuasnndey 1 3(3-0-6)
(Selected Topics in Environment |)

Sosanzinudandey 2 1(1-0-2)

(Selected Topics in Environment II)

10



A. nguiviEinau/liRaniaein 150 $alus (S/U)

(an1zlAsaN1suNR)
&I o3 mhehn (Ussee-UuR-Anwinieniuie)
130013314  nsEn9u 0(0-150-0)
(Training)
3) WUV ADNLES 6 UL

WidenisguainsiedvnlunangnsseaudIyyinisnumianerdeimaluladnszaauindd
wzuasuiloUnaou

3.1.4 WNUNISANEI

N 1 A1AnsAneN 1

e GpRi el mheAn (Ussens-UfuR-Anwimenuie)

130003101 Afifiugu 3(3-0-6)
(Fundamentals of Chemistry)

130003102 Uitinisindiugiu 10-3-1)
(Fundamentals of Chemistry Laboratory)

130003103 WAndvhludmiutininenmans 1 3(3-0-6)
(General Physics for Scientist 1)

130003104 UfuRAnsHANTIUdmTuinnemans 1 1(0-3-1)
(General Physics for Scientist Laboratory 1)

130003105  AdaA1@nsdvsuinInemans 1 3(3-0-6)
(Mathematics for Scientist 1)

140103001  Aw1dengy 1 3(3-0-6)
(English 1)

140303xxx v ndenlunduiviuywemans 3(3-0-6)

(Humanities Elective Course)
140303xxx v ndentunguivnadnu 1(0-2-1)
(Physical Education Elective Course)
3 18(15-8-33)

11



SN
130003106

130003107

130003108

130003109

130003110

140103002

140203xxx

1403035xx

N 1 a1ansAneN 2

el mhein (Ussene-UfuR-Anwmenuie)
FIINYUTIYTNINT 3(3-0-6)
(Integrated Biology)
UHURNSTTIME NIy TINIT 1(0-3-1)
(Integrated Biology Laboratory)
Handvludmsutninenenans 2 3(3-0-6)
(General Physics for Scientist 1)
UftRnsiEndludwiudningmans 2 1(0-3-1)
(General Physics for Scientist Laboratory II)
ARAAERNTAMSUTININEAERS 2 3(3-0-6)
(Mathematics for Scientist II)
AYIBINY 2 3(3-0-6)
(English 11)
v ndenlunguivdenueans 3(3-0-6)
(Social Sciences Elective Course)
v ndentunguivinadnm 1(0-2-1)
(Physical Education Elective Course)

93 18(15-8-33)

12



SN
130013201

130013202

130013203

130013204

130013205

130013206

130013207

140103xxx

HXXXXXXXX

N 2 A1AnsAnwN 1

el mhein (Ussene-UfuR-Anwmenuie)
NANLATIBUNIE 3(3-0-6)
(Principles of Organic Chemistry)
UURNsranANEUnNSY 1(0-3-1)
(Principles of Organic Chemistry Laboratory)
NANYaTIING 3(3-0-6)
(Principles of Microbiology)
UURnIsMaNaTYInen 1(0-3-1)
(Principles of Microbiology Laboratory)
nanLATILATIZA 3(3-0-6)
(Principles of Analytical Chemistry)
UURNSraNATATIEA 1(0-3-1)
(Principles of Analytical Chemistry Laboratory)
AdlnAansUssanAdmsunInenmans 3(3-0-6)
(Applied Mathematics for Scientists)
v ndentunguivinig 3(3-0-6)
(Language Elective Course)
wndentunguiviingmansuasatinmans 3(3-0-6)
(Science and Mathematics Elective Course)

374 21(18-9-39)

13



SN
130103208

130103209

130013210

130013211

130013212

HXXXHXXXXX

XXXXXKXXXX

N 2 aansAneIN 2

Chieky mhein (Ussene-UfuR-Anwmenuie)

wilvesihuazinge

(Chemistry of Water and Wastewater)
UfTRnsieiveniuazinde

(Chemistry of Water and Wastewater Laboratory)
nanATL AN

(Principles of Physical Chemistry)
nsfwaatuiiluimnssnead

(Basic Calculation in Chemical Engineering)
NMSREULUUNTZUIUNT

(Process Drawing)
wndentunguiviingimansuasatinmans
(Science and Mathematics Elective Course)
v ndenlunguivningimansuasAlnmans

(Science and Mathematics Elective Course)

PN

14

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

2(1-2-3)

3(3-0-6)

3(3-0-6)

18(16-5-34)



SN
130013301

130013302

130013303

130013304

130013305

130013306

130013307

HXXXHXXXXX

N 3 A1ANsANEN 1

Chieky mhein (Ussene-UfuR-Anwmenuie)

nmsaseilagldiaiodle
(Instrumental Method for Analysis)
UjtRnsnsiinseilagltiedesde
(Instrumental Method for Analysis Laboratory)
PRAIMINTTUNTEUIUNISLAL
(Chemical Process Industries)
N15AANTVELUAH DEUATYDUALTUATIY
(Solid and Hazardous Wastes Management)
uRnsmsdanisvezyanesuazveudsdunsey
(Solid and Hazardous Wastes Management Laboratory)
ﬂszmumiﬂﬁﬁm‘fﬂL?laqmammm
(Industrial Wastewater Treatment Process)
Uuanisianieniog 1
(Unit Operation 1)
wndentunguiviingmansuasatinmans
(Science and Mathematics Elective Course)

33U

15

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

20(18-6-38)



SN
130013308

130013309

130013310

130013311

130013312

130013313

13001xxxx

1300 1xxxx

1300 1xxxx

N 3 AarAnsAneN 2

Chieky mhein (Ussene-UfuR-Anwmenuie)

NIATUANNATNYNI98INA

( Air Pollution Control)
UHURANISNIMIVANNAREYNIDINA
(Air Pollution Control Laboratory)
Ujuanisianieniie 2

(Unit Operation I1)
Ufuinisluinujifnisienizniie
(Unit Operation Laboratory)
ADALALNITINHUNITNARD
(Statistics and Experimental Design)
dunun 1

(Seminar 1)

e tunguIv N

(Professional Elective Course)
e tunguIv N

(Professional Elective Course)

v ndentunguIvan

(Professional Elective Course)

16

73

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

21(18-9-39)



U 3 aemsfnwgeieu (asenisunid)

v =

Unfinwiazdesdnauiianidssaunisalaseneuszaundngasiduiian 150 dalusduly
wazaginauldnadioiunguiviunu livesndn 54 wihein WislaeanuiuyeuIINmue

ek el mhefn (Ussee-UfUR-FAnymeniuie)

130013314  M15HnaU 0(0-150-0)
(Training)

gt 0(0-150-0)

Un 3 aemsAnwigaieu (lasenisannadne)

Unfnwrvgdesdnauiionivssaunisalasenouszaunangasiduiian 150 Falusvuly
wazazinauldnadiodunguiviunu litesndn 54 whein WislaeanuiutouInmue

eI el mhefe (Usseng-UfuR-Anwimenuied)
130013903  a@nfafine 1 3 (0-15-3)
(Co-operative Education 1)
(neiiguyinlassuiiey 1 dagsiiguyinnsine)

59U 3(0-15-3)

MNELe UNANYINNTITAsINsanRaAnwILay bsunsUseliuNatluseaua (B) July auisaadag
Seusslundngasumyadin awnivinseuiunsanamnssuaiuardunaey lagldaanlunsiseuse
A a & o a a

WILBNNTIU (519988 ALEAILUNIANWINT 5)

17



I 4 anansanen 1 Qasenasuni)

eI el mhein (Ussene-UfuR-Anwmenuie)

130013401 &uuwn 2 1(0-3-1)
(Seminar 1)

130013901  lAsaa1uiiey 1 3(0-6-3)
(Special Project 1)

1300100 3w nGontuNguIvAN 3(3-0-6)

(Professional Elective Course)
1300100 Ay naontunguivIan 3(3-0-6)
(Professional Elective Course)
1300100 Ay ndontunguivITn 3(3-0-6)
(Professional Elective Course)
XOXOKXXXXX I UADALES 3(3-0-6)
(Free Elective Course)
3 16(12-9-28)
EREIVT
thdnwamadeuivlasenuiiay 1 uag 216 Wedsuiiunguivunumumdngnsauay

(%
o

FUUN 3 MTelaeAMUTAUYDUINNANS

18



U 4 aan1saned 1 (asen1sannafne)

eI el mhein (Ussene-UfuR-Anwmenuie)

130013904  @wnaAnwI 2 6(0-30-6)
(Co-operative Education i)

130013401 duuun 2 1(0-3-1)
(Seminar 1)

1300100 Ay naontunguivIan 3(3-0-6)

(Professional Elective Course)

37 10(3-33-13)
LB
Tun1an1s@nedl 1 90sUn15@nwd ¢ dnAnwidesamedoudeuivn 130013904 auiafne 2
Dudrsderdomwedlasinsaniafine 1 wariBuiSouliiu 1 SudedUanii wWiethUgmlulasesnudn
WU3nenuranansefiieades

19



I 4 anansanen 2 Qasenasuni)

eI el mhein (Ussene-UfuR-Anwmenuie)

130013902 1ASe91UiiAY 2 3(0-6-3)
(Special Project II)

140103xxx 3w naontunguivInig 3(3-0-6)

(Language Elective Course)
1300100 Ay naontunguivIan 3(3-0-6)
(Professional Elective Course)
XOCXHKXHXK BLAIGLRIGE] 3(3-0-6)
(Free Elective Course)
3 12(9-6-21)

I 4 arensaned 2 (asenisannafne)

&I o mhehn (Ussee-UuR-Anwinieniies)

140103xxx  yndontunguivinig 3(3-0-6)
(Language Elective Course)

1300100 v ndontuNguIvAN 3(3-0-6)
(Professional Elective Course)

1300100 v NADNIUNGUIYTN 3(3-0-6)
(Professional Elective Course)

XOODOKXKX ANFONET 3(3-0-6)
(Free Elective Course)

XXXXXXXXX LA ERIGE 3(3-0-6)
(Free Elective Course)

394 15(15-0-30)

20



3.1.5 ANA5UYS183Y

130003101 Afifiugu 3(3-0-6)

(Fundamentals of Chemistry)

Fwndsdunew: il

Prerequisite:  None

gansaznsInnivenmans waasduiusluufisenadl lnssaiavetosnon audd
MINANTI519) WUSELAT A0IUTVRIEEANT A15aEaA1Y auvnaransiall snsinsinufiseail augawail
aunansn-wwa edlifh wiiduvididesiu uavansuszneulalasesuey

Matters and scientific measurement, stoichiometry, structure of the atoms,
periodic properties, chemical bond, state of matter, solution, thermodynamics, rate of reaction,

chemical equilibrium, acid-base equilibrium, electrochemistry, basic organic and hydrocarbon

compounds
130003102 Uithinisiadiugiu 1(0-3-1)
(Fundamentals of Chemistry Laboratory)
Jdafuriew: 130003101 indifugiurdeiseusiuiy
Prerequisite: 130003101 Fundamentals of Chemistry or co-requisite
UftAn1ssineg filomnaenadosavatuayungquilumsussenssgis 130003101 ad
ﬁyu;n;m
All experiments are corresponded to the course of 130003101 Fundamental
Chemistry
130003103 Wandvaludmsudningeans 1 3(3-0-6)

(General Physics for Scientist 1)

Fwdsfunew: il

Prerequisite:  None

nnmes namanimadeuil ngmnAdeuivesind Maedouiluudunsasidy
Tés mMsiadouiuuuisnay s Mawu wasu Tuwudy liwudenuides aunisuvisnmsau edn
[EERIENTAE Y nsnds maadeuinuuduliaesluin nmsteuturesaesdudassluin mseeada-ian
wuuuasd NseeadalansLTs autRvesaans MIduunady aunsrduils Ted anuddes sdu
ANUILES UsIngnisalneUilass MsdsinuANLiou aun1sieeauad nguiigumnarans nadns
ANNTBULAENAINTNIN AnENTRNIINIEANYBRIMA NMINEY NYUBIIEATE NITIAAIINAY §UN1S
uwismwseliles aunsuUSyad msiaussiu mstasnsinisiva
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Vector, Mechanics of motion, Newton’s law of motion, motion along a straight
line, circular motion, works, power, energy, momentum, moment of inertia, equations of
rotational motion, torque, angular momentum, rolling, precessing of a gyroscope, simple
harmonics motion, superposition of two simple harmonics, damped oscillation, forced
oscillation, properties of materials, types of waves, standing waves equation, beats, intensity and
sound level, Doppler effect, heat transfer, ideal gas equation, laws of thermodynamics, heat
engines and revers engine, physical properties of fluid, buoyancy, Pascal’s law, equation of

continuity, bernoulli’s equation, pressure measurement, flow measurement

130003104 UfuRAnsHANTIUdmTuinAnenmans 1 1(0-3-1)
(General Physics for Scientist Laboratory 1)
Fdafuniou: 130003103 Handialudmsutninetmans 1 viieldeusiuiiu
Prerequisite: 130003103 General Physics for Scientist | or co-requisite
UftRnssneg fifevnaenadesuazaiiuayunguilunisussensin 130003103 fiand
lUdmsuiningmans 1
All experiments are corresponded to the course of 130003103 General Physics for

Scientist |

130003105  AdsmaasamsulnInerans 1 3(3-0-6)

(Mathematics for Scientist 1)

Fsdunew: Tadl

Prerequisite:  None

dfauaranudeiowosilaidu eududulds eyitus anuifuardnsmaudsunlas
anaidosdudmiunameyius euiusdudugs auiuduasiladduyagiu eytusvesilsiduudouas
aunnsdasiulsiaiy nsussgndvaseuiud ududauazdudann yuilduldsiniu Sasduing
AgsannazAvinan nguadladoa duinfadidauauazdufinfalddidaun mamitufissniiadulds
wiatian1sdunnIniazlusunsuAsumesINAdnfansdmsulnInemans 1

Limit and continuity of functions, slope of curves, derivatives of functions,
velocity and rate of change, differentiation formulas, higher order derivative, derivatives of
elementary functions, derivatives of implicit functions and parametric equations, applications of
differentiation: tangent and normal lines, angles of intersection of curves, related rates, maxima
and minima, L’Hospital’s rule, definite and indefinite integrals, area between cures, techniques

of integration and mathematical computer programming for scientist I.
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130003106  FIIMNYUBIYTUINNT 3(3-0-6)
(Integrated Biology)
Fdadunew: il
Prerequisite:  None
Tssadauagniiivessad nisulmensad ssuuilofovesdedidin ansdiluanauas

Fuadidosilumed nsdunmgidiouas mamelassiumed  nisfuiuduasniatiyvesdsddin
vanmsaenendnuuzmsiusnssikasifusmanslulana Y woAnssuvesddidin e
NANNANENITINN

Cell structures and functions, cell division, tissues, introduction to biomolecules
and cell biochemistry, photosynthesis, cellular respiration,reproduction and development,

concepts in heredity and molecular genetics, evolution, organism behaviors, biodiversity

130003107 UURNISTIMENTAYTUINTT 1(0-3-1)
(Integrated Biology Laboratory)
wdeRuneu: 130003106 3N NTIYIUINTT viToiTeuTIUTY
Prerequisite: 130003106 Integrated Biology or co-requisite
nsléndesanssmi  Tassafruasuthiivonsad  msudwenead  seuuileiboves
Aeitin anstalanana msduasizsisnonas waRnssuvesdelldin mafusnwifedsiivwazdnd nsdn

J SAaa

nawdsdiFinuazamumainuaiomsdanin UiiRmsiaenadesiuidevlusiedzn 130003106 23nen
\BYITUINTSG

Microscopy, cell structure and function, cell division, tissues, biomolecules,
photosynthesis, organism behaviors, plant and animal preservation, classification of organism

and biodiversity, laboratories that are related to the contents in 130003106 Integrated Biology

130003108 WaAndvnludmsutiningnmans 2 3(3-0-6)

(General Physics for Scientist 1)

Jdaduneu: 130003103 Randvhludmiutininermans 1

Prerequisite: 130003103 General Physics for Scientist |

npvesgasuy auniliiih npvesnd dndluih ansladiansdn Mfuuseq fmieni
nnueatled-1113¢ nguesweukld suiwdn 1esnssuaaduuardidnnsenindifesiu AuaudRues
AAL MSAgVion NI MIUNINADN MIEEIUY Truemansnasuadn faugunsal mauiaduves
fogin  SvEwauadlwil  misnssdeeendiu Yiddnd  ewmevlslasiau  winavesedulazeynn
lassasatiedea fudunnm$sd Ugisentiuades
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Coulomb’s law, electric fields, Gauss’s law, potential, dielectric materials,
capacitor, inductor, Biot-Savart law, Ampere ‘s law, magnetic materials, alternating current circuit
and basics electronics, properties of waves, reflection, refraction, interference, diffraction,
geometrical optics, optical instruments, black-body radiation, photoelectric effect, Compton’s
scattering, X-rays, hydrogen atom, duality, many electrons atoms, structure of nucleus,

radioactivity, nuclear reactions

130003109 UfRnsHANdIlUdmIuininenmans 2 1(0-3-1)
(General Physics for Scientist Laboratory II)
Adaduniew: 130003104 UFRnsHAndIUdmTuininemans 1
130003108 #andvhludmsuiindnenamans 2 vioFeusauiu
Prerequisite: 130003104 General Physics for Scientist Laboratory |
130003108 General Physics for Scientist Il or co-requisite
Uﬁﬂ’ﬁms@m8]‘1'71'53Lﬁamaamﬂa”aaLLazaﬁfuauumwﬁﬁlumimimsJiﬁsﬁsm 130003108
Handiludmsutninenenans 2
All experiments are corresponded to the course of 13003108 General Physics for

Scientist |l

130003110  ANAAEASAUSUNNINGAERS 2 3(3-0-6)

(Mathematics for Scientist II)

JUsAuneu: 130003105 AtlaAE@RSEMSULNINeAaEns 1

Prerequisite: 130003105 Mathematics for Scientist |

dunnsalinssuy MIUsegndvedunnsadninug N1sMIAUeIdIulAY Nuiitniiia
mami‘vmu Uﬁiﬂ'](ﬁi‘ﬂl,ﬂﬂﬁ]’mﬂ’ﬁﬂllu all(ﬂLLﬁ“’ﬂ’J’]ﬂWlE’JL‘NEN"UE’NW\‘iﬂ"UUﬁaWEJG]’JLL‘Ui EJ‘L!W‘L!ﬁEJEJEJLLa”ﬂ’]S
‘Ui‘”ﬁm(ﬂ auwmaaawu auwmammuua ﬂ’]ﬁﬂi‘”ﬂﬂ@ a’]@I‘ULLa EJ‘Llﬂill ﬂ']i‘l/l(ﬂ’d@‘Uﬂ’]iaL“U’] EJ‘L!ﬂiill
A189 E’J‘LﬁﬂiﬂJLLQJﬂﬁaﬁu ’eJ‘LéﬂillW]EJLaEJS EJquﬂiﬂ{l\JL‘iEJﬁ LLﬁ%I‘USLLﬂiiJﬂE’JﬂJ‘W’JLm@ﬁL%ﬂﬂMMﬂﬂﬁmiﬂﬂﬁﬁﬂ
UNINeA@ns 2

Improper integrals, applications of definite integrals: arc length, surface of
revolution, volume of revolution, limit and continuity of functions of several variables, partial
differentiation and applications, double and triple integrals and their applications, sequences
and series, tests for convergence, power series, Maclaurin series, Taylor series, Fourier series and

mathematical computer programming for scientist II.
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130013001 Faupiivialy 3(2-2-5)

(General Biochemistry)

FwdeRuneu: lud

Prerequisite:  None

duusznoumuniveanad lassadanagminfivesarstiluana loud arsluleinse
800 W5k uaznsnilnpdsn nannsveteulell lwwuedTuveanstiluianawasn1saIuAy nann
nanswesiningluanauaznsaauay Msysannsiuedluiaussdiu UfiRnsiugumeduadi
Aetos

Cell structures and functions, cell division, tissues, introduction to biomolecules
and cell biochemistry, photosynthesis, cellular respiration, reproduction and development,

concepts in heredity and molecular genetics, evolution, organism behaviors, biodiversity

130013002 uywd sxUUnA LagsIIUIR 3(3-0-6)

(Human, Ecosystem and Nature)

FdsAuneu: Tl

Prerequisite:  None

WA TNRAINET AuduTLSsEnIaAdiTinduaindeu nsaenenNdIu Wae
lg911154asU518n01113 sgvvinauagainuvainvatenisdaninluviesdu n1seusny
NINBINTEIINE AnTIuvesuyudidimarieszuuinaLarsssued msildusnlumsudlydym
ﬁaLLamﬁau msﬁﬂmamuuaﬂamuﬁ

Concepts in ecology, relationship between organisms and environment, energy
flow, food chain and food pyramid, ecosystem and biodiversity in local area, natural resource
conservation, human activities impact on ecosystem and nature, participation in environmental

problems solving, field trips

130013003 lUsunsudsagunendinaans 3(3-0-6)
(Mathematical Software)
Fdadunou: Tl
Prerequisite:  None
arudidosuresluunsudniagumeadamand nisnansanl nsldlusunsudisaguly
nsundgyymeadinenanshivuaanda Ayadadady aun1sigeyiug
Introduction to mathematical programming, plotting graph, using software to

solve mathematical problems in calculus, linear algebra and differential equations
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130013004 Adlafaniiugw 3(3-0-6)

(Introductory Mathematics)

FdsAuneu: Ll

Prerequisite:  None

w0 955nA1ER5 AUduTusuarlaiduy fenduyagiu fHendunslnuld feiduaaen
Mas Meiduann13fiu 1591AAAIATIZRLAZAIARANTIY 29naN 293 W1T1luan lawmesluan aunisias
pauNs wvinduasimesfiuuuyt wasnguiinavhlossu

Set, Logics, relations and functions, elementary functions; trigonometric functions;
exponential functions; logarithmic functions, analytic geometry and conic sections; circle;
parabola; hyperbola, equality and inequality, matrices and determinants and introduction to

graph theory.

130013005  adnfion1siderdosiu 3(3-0-6)

(Introduction Statistics for Research)

AvsAunew: Tl

Prerequisite:  None

admdosiu mstauwildugdunats msianianszane euasdu n1suanuasm
aif NTLANKAIFIBEN N15UTTUIUAT NSNAFOUANNAFIY NITIATILYANULUIUTIU anduiiusiag
N150A08E

Introduction of statistics, measures of central tendency, measures of dispersion,
probability, statistical distributions, sampling distribution, estimation, hypothesis testing, analysis

of variance, correlation and regression.

130013006  InereansuaznAlulagysnIg 3(3-0-6)
(Integrated Science and Technology)
dsAUnew: il
Prerequisite:  None

seileuTsAamainenamans ansuavaudfivesans suavansusenau nsalua lanuas

=]

0% e sharlavuinig uswazmsedeud  msansidosiy  ndunludieusesiiu
WeFERsAUNIHRILIUSEINA

Scientific method, matter and its properties, element and compound, acid and
base, earth and living oreanisms, food and nutrition, force and motion, introduction to

astronomy, energy in daily life, science and national development
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130013201  wanLANBUVSY 3(3-0-6)

(Principles of Organic Chemistry)

Jrdaduniow: 130003101 afifiugu

Prerequisite: 130003101 Fundamentals of Chemistry

nquiuaglasainvemnsdunid mdonde  autBnismenmuanedl  aneleind
Uiz uaznalnnisiinufisenvesansusznoulalasasveu  asusznouglanudunsd daneged W
wea 81503 Lellu NInANTUBNTAN ayiusTlindurenInATUENTAN danlanuasAlaulasnediues

Theory and structure of organic compounds, nomenclature, physical and
chemical properties, stereochemistry, reaction and mechanism of hydrocarbon compounds,
organohalogen compounds, alcohols, phenol, ethers, amines, carboxylic acids, functional

derivatives of carboxylic acids, aldehydes and ketones and polymers

130013202  UfuRn1swanaidund 1(0-3-1)
(Principles of Organic Chemistry Laboratory)
JdsAuneu: 130013201 wdniARdUVIFE WialTausIuiy
Prerequisite: 130013201 Principles of Organic Chemistry or co-requisite
UJURN15#99 ﬁLﬁamaamﬂé’aqLLasaﬁfuaqumwﬁiumsmimsﬁm 130013201 %@
LPIBUNTE
All experiments are corresponded to the course of 130013201 Principles of

Organic Chemistry

130013203  %ANYa¥I NN 3(3-0-6)

(Principles of Microbiology)

Awdefunien 130003106 F1IMeUTaYITINIT

Prerequisite: 130003106 Integrated Biology

YHALAEN1TINNNIANLAUNTE FUFIWING1V0IRAUNTE @3TIN1VRIAUNTE N1TLATeY
uwarmsduing wuvuedTuuasuedlusedeiunid  wdnndesumaiugmansvesgiunss
ANUAALATUNUINTDRAUNTE NITHENLATATIVIATIEVIRAUNTE NMINBUANDIVRITEUUTANTY N3
Uspendldqauviadlugaanvnssy waluladianim owns mauwnnd wagmeluladnisiugmisdanm

Types and classification of microorganisms, microbial morphology, microbial
physiology, growth and reproduction, metabolism and microbial biochemistry, basic concepts in
microbial genetics, significances and roles of microorganisms, Isolation and determination of
microorganisms, response of immune systems, applications of microorganisms including industry,

food, medicine and bioremediation technology
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130013204  UfURN1VIENaT NN 1(0-3-1)

(Principles of Microbiology Laboratory)

Fwdsfunaw: 130003203 MENIATIINGT iSO EUTINAY

Prerequisite: 130003203 Principles of Microbiology or co-requisite
yiavenduwsd  newdsnewnaAsnduEd  nsdiauasnsmuauUszEng
nsuenuazaedeqdunidiasliliidedulsvy  dugwinenvesaBurdd  msuasiiy
1sffenduuniiize mstanisiyvesiuaiiis msfinwsiiwulesludsnedey uvdsiogues
doussumilusenie fu 1t wazeinia manmagunwilaeiBmagadiiner UiRnad

Types of microorganisms, culture media preparation, sterilization and inhibition of
microorganisms, microbial isolation and aseptic techniques, microbial morphology, enumeration
of microorganisms, bacterial staining, determination of bacterial growth, examination of common
environmental fungi, natural habitats of microorganisms including human body, soil, water and
air, microbiological examination of water, laboratories that are related to the contents in
130013203 Principles of Microbiology

130013205  waniALATIZA 3(3-0-6)

(Principles of Analytical Chemistry)

Judadudeu: 130003101 wndifugu

Prerequisite: 130003101 Fundamentals of Chemistry

NANNINWADAGNTULATIATIEN nsduAUEISEI9E N3NNI
NTEUAIUNMTNAIIATIER  Aleswitalinalaswalaunsiwesniazivaiianisiviivnee  laewiuns
WATIA  UNTTUASNRUUANAZNOU NSIMIaMeUfAzeInIa-ua URsenmsenaznauuiizens
AnasUsENauiNgeu way URAsesendndu-3antu nsieszvmiaedlvin metanisinsiziiey
lAsunlang il

Statistics for analytical chemistry, sampling, standardization and calibration,
process in analytical chemistry, quantitative analysis in gravimetric method and titration
techniques focusing on precipitation gravimetry, acid-base, precipitation, complex-formation and

oxidation-reduction electrochemical method, chromatographic techniques
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130013206  UfuRn1suaneTiAsIEn 1(0-3-1)
(Principles of Analytical Chemistry Laboratory)
F10sAuADU: 130013205 ManLALAIATIZYH Us0L8UTINAY
Prerequisite: 130013205 Principles of Analytical Chemistry or co-requisite
UftRnssneg Sifemaenadowuaratuayunnuilunisussensinn 130013205 wén
LPIATIZN
All experiments are corresponded to the course of 130013205 Principles of

Analytical Chemistry

130013207  adamansussenddmsuiningimans 3(3-0-6)

(Applied Mathematics for Scientists)

F1sAuneu: 130003105 Adaransd1MsulnInemans 1

Prerequisite: 130003105 Mathematics for Scientist |

arudifosuresdusunsudifasuniadamans  nsanm msudtagmmand
Jpseimelusunsudniogy aunsleuius msmMmneuUszneunasmnauanty  n1sUszenAves
AUNITTIDYIUS

Introduction to Mathamatical Programing, Ploting graph, Using software to solve
problems in chemical analysis, Differential equations, Complementary and particular solutions,

The applications of differential equations.

130013208 ipflveniuazinde 3(3-0-6)

(Chemistry of Water and Wastewater)

UsRUneY: 130013205 RANARILATIZH

Prerequisite: 130013205 Principles of Analytical Chemistry

Snungresniuasings  uadinwesmnivesdmiunsatn inesguveniuasi
e ﬂ’]iLﬁ‘ULLﬁ%%ﬂM’]ﬁ’JaEJINTE’WLLaﬁEWLaEJ UNUIN AENAISLALIBNITIATIZAVDINITIABSNIINIBAN
wazmniwesmaad mavssgndldtoyavemniimefvarilunuduaniey

Characteristics of water and wastewater, sources and parameters for monitoring,
standard of water and wastewater, sample collection and preservation, role, principles and
analytical methods of physical parameters and chemical parameters, data application of these

parameters to environmental work
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130013209 UtRnsieiveniuazinde 10-3-1)
(Chemistry of Water and Wastewater Laboratory)
Jrdadiusan: 130013208 wnflvesiuazinde wiessusaui
Prerequisite: 130013208 Chemistry of Water and Wastewater or co-requisite
UfTRnmsnaaesifiifomasnndesiuin 130013208 wdvesnhuaziuds vnsveaes
AnTgianainesmamenmkaznsiineinend
Lab experiments which are consistent with the content of 130013208 Chemistry

of Water and Wastewater, Lab analysis of physical parameter and chemical parameter

130013210  wianLATIWENd 3(3-0-6)

(Principles of Physical Chemistry)

Jodafuriew: 130003101 wnfiftugnu

Prerequisite: 130013101 Fundamentals of Chemistry

wilpteudy  awlalnsalndvedluana  Avasuafvasingass  wanvesilanduaniey
nguasgamnarans  eumaliazwesliell  nszuiunisiunauliuasioulnsl  waanudaszveg
AUUd yind@fuazuenddn niswdsuanne ngulavesiuud wialaezunsy wilfedes il
autRveansuIav’

Quantum chemistry, molecular spectroscopy, ideal gas and real gas, principle of
state function, law of thermodynamics, enthalpy and themochemistry, reversible process and
entropy, Gibb’s free energy, fugacity and activity, change of state, Gibb’s phase rule, phase

diagram, nuclear chemistry, electrochemistry

130013211 nsfuadugulidmnssued 3(3-0-6)

(Basic Calculation in Chemical Engineering)

dsAuneu: Tl

Prerequisite:  None

nsenanosduvesimnssued N1IANUINTNTNAIUYBIAUNTIANLALANRAANINENT
mamguﬁsm msvasiu nsuasgesn Ae lo veuvailaryoduis miL‘U?ﬂi‘EJufJJg‘]ﬂﬁﬁ AUAANGNY
anmehimiiauevesauganamsuaznds Waunsueeufinnofidsiuavuaznisunndednydnual
dmSumsfuatuduresimnssuai

Introduction to chemical engineering calculations, stoichiometry and material
balances calculation, recycling, bypassing, purging, gases, vapors, liquids and solids, phase
change, energy balances, unsteady-state material and energy balances, numerical and

computational symbolic programing for basic calculation in chemical engineering
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130013212 NSWYULUUATEUIUAIS 2(1-2-3)

(Process Drawing)

FvdsAuneu: il

Prerequisite:  None

mn%amwmﬁaaﬁu Lﬁu NINTNEIU NITAAUANINRNY AIWEIUTR AINGR ﬂ’]ﬁLEdUEJ‘ULLUU
WJEJF"I’EJ&JW’JLG]EH ﬂ’ﬁLsU?J‘L!LL‘UU‘VIE] amaﬂwaﬂmwwa ﬂ’ﬁ’e]’e]ﬂLLUUV]’EJELNIN\‘I’]UGUE)QJQLLﬁ“i’]EJa“LBEJﬂi‘Uﬂ’ﬁ
DOALUUIAINTTULAL 'Jamniﬂumiai’m iuU‘UVIE]LLau’D'Wa'JL"UEJ“LJLLUUE]G]?I’Mﬂ'ﬁJJWU%’]UG’mLSUEJ‘LJLL‘UULLau
NWW?ﬁWUﬂ’ﬁLGUEJ‘ULLUU N1IRIYANTN ﬂ’TWQ’]EJLLauﬂ’]iLGUEJUﬂ’]‘Wﬁ’m&IGl ﬂ’]iﬂ?ﬂﬂﬂ%uﬁﬂLLauWﬂ(ﬂﬂ’J’]‘MLN@
AINFA AN ﬂ’]iLGdUEJUﬂ’]Wé}’JEJﬁBLUd’W ﬂ’ﬁLstEJULLUUﬂ'WWUigﬂ@ULLEJﬂ%ULLﬁSﬂ’]WUiBﬂ@UiI’MJ mwa?ﬁ'
fugrumisldpoufiunestelunsdouwuy

Basic drawing and standard, orthographic projection, orthographic drawing and
pictorial drawings, dimensioning and tolerancing, sections, auxiliary views and development,

freehand sketches, detail and assembly drawings, basic computer-aided drawing

130013301 msiaseilagldiaiedle 3(3-0-6)

(Instrumental Method for Analysis)

dsAuneu: 130013205 #anATALATIZY

Prerequisite: 130013205 Principles of Analytical Chemistry

vanmahanuagidnsliesesdlelinneiluies fiinsuaslunugnanvnssy  Iéud
awnlnsalnUvesnsgandunazmendsnuvesezmey  awnlnsalnveuassanilleianuaziasdio
ueaiuld aunlnsalnduesnmsFesawedlinana indeslenisanuiou idosdlenaaiiluii indesile
Tasulansilweamaiaussaurgs insesfnelasunlang1i

Principle and method of analytical instrument in chemical laboratory and
industries such as atomic absorption - emission spectroscopy, UV-visible spectroscopy,
fluorescence, thermal analysis, electrochemical analysis, high performance liquid

chromatograpraphy, gas chromatography

130013302 UfTAnmImsaneilagldieiedilo 1(0-3-1)
(Instrumental Method for Analysis Laboratory)
Aprfaduion: 130013301 mylanzilagldiaiesile viieSousuiu
Prerequisite: 130013301 Instrumental Method for Analysis or co-requisite
UURAN56199 ﬁLﬁamaamﬁmLLazaﬁuagumwﬁiumimsm&ﬁm 130013301 019
Anszilneldiadesilo
All experiments are corresponded to the course of 130013301 Instrumental
Method for Analysis
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130013303  @AAIMNTIUNTEUIUNITAL 3(3-0-6)

(Chemical Process Industries)

Jurdaduriou: 130013211 msduatusuluiennssuad

Prerequisite: 130013211 Basic Calculation in Chemical Engineering

nszuiunIINIsHaaLarwUsIUluanamnsTy dngaviasndndue iAo nailuay
wdsulunsyuinnmsndn wafeiiietuainnssuaunis guavnssulany geavnssulUlnsiduuuay
Unsiail granvnssunediuesuazwatain gramnITNeMNT BIUaziATedd1819 qmawmiuﬁwma
QmﬁmnismismmmzL?jaqmﬁmmsu%mwﬁ

Production and processing in industry, raw material and product, chemical
reaction and energy in process, industrial pollution, metal industry, petroleum and
petrochemical industry, polymer and plastic industry, food pharmaceutical and cosmetic

industry, sugar refinery, pulp and paper industry, cement industry

130013304  M13dnNsvezyanpyuAzvaLddunT Y 3(3-0-6)
(Solid and Hazardous Wastes Management)
Jdaduniow: 130003101 indliugiuuas
130013203 %dNaYIINEN
Prerequisite: 130003101 Fundamentals of Chemistry and
130013203 Principles of Microbiology
feuuaznsIwunUssinvveryanosuazveadesunsiy  unaaillawazesrusenau
NSTIUTI MsvUEIERaENIsINAY  msAauen  mstnduanldlng - msmdavesyaresuavveude
Sunsne ngrneuagngseiieuiiieites
Definitions and classifications of solid and hazardous wastes, sources and
compositions, collection, transfer and transportation, separation, recycling, disposal of solid and

hazardous wastes, laws and regulations relating to solid and hazardous wastes
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130013305  Ufjun1snsdnnisvezyadasuazvadedunsiy 1(0-3-1)

(Solid and Hazardous Wastes Management Laboratory)

wdeRuieu: 130013304 N13IANTVEEIANRELAZYDLALTUNTIEVTOS Y

AU

Prerequisite: 130013304 Solid and Hazardous Wastes Management or co-
requiste

AuantAnIINIEnIn 1Al Lazdinn ArAuTeuvesvzyadaslazveLdusunIIY
UFtRnssnee fiaeandesiuin 130013304 msdnmsveryadesuazveadedunsne

Physical, chemical, and biological properties, heating value of solid and hazardous
wastes, experiments related to the contents in 130013304 Solid waste and Hazardous Waste

Management

130013306  nszvaumsthdatidegpamnsa 3(3-0-6)

(Industrial Wastewater Treatment Process)

Jprdadiuriew 130013208 wnilvesiuazinde

Prerequisite: 130013208 Chemistry of Water and Wastewater

é’ﬂwmzﬁuﬁaqmammim wyraenLie ng sm‘ﬁa‘uuawwmgmfﬁaqmammw
waluladnstintdidegramnssudeismenisnionm afl wagiinmdmdunsruiumstuduuas
fuflaes maviiauaziinadnd ﬂWi%’@miLLaszrquaﬂwﬁﬂuﬁmmqmmmim

Industrial wastewater characteristics, sources, laws, regulations and standards of
industrial effluent, industrial wastewater treatment technologies by physical, chemical and
biological methods for primary and secondary processes, sludge treatment and disposal, water

pollution control and management in industries

130013307  UfuRnisianigniy 1 3(3-0-6)
(Unit Operation 1)
Jurdfadiurew : 130013211 mssadusiluimnssuad
Prerequisite : 130013211 Basic Calculation in Chemical Engineering
gunsaluaniUdeunnudeu uieleth ndesmuuty gunsalnsteleumauuuung
AodUL waviwavaedull n1snau NSRATN N1TVLAN MTTUNE UagNITANKEN
Heat exchanger, boiler, condenser, mass transfer equipment i.e. packed column

and plate column, distillation, absorption, desorption, leaching, evaporation and crystallization
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130013308  NSAIUANUATYNIBINA 3(3-0-6)

Air Pollution Control

Fwdsduneuw: il

Prerequisite:  None

USELANULALULNAINLTAYRIA1TUANEDINIA HANTENUNANYRINIARDFUAINLAY
é\‘iLL’Jﬂél’ejiJ ﬂ{]i%LﬁEJULLﬁSﬂJ’W]iEWUﬂ’]iﬂ’JUF’]&JNaﬂ‘lﬁ‘ﬂ’%ﬂ@’m’]ﬂ NNSANALAUVDINUNTALALHNANTENU
nsiindeslniveslelou annglanfeunarnisiudsundasaningiiennia n1suszyndlddeya
msgaflesingiiovhugnisunsnszneuarnmaadoudevesaivluusseinia msnsainasuadiv
V991717 NSNUAIBEATNITIATIER WaTiansauAuNUassluasosiuazinguaiy N139nnIs
AATNBINTA

Types and sources of air pollutant, effect of air pollution on health and
environment, air pollution control regulations and standards, deposition of acid rain and its
impact, ozone depletion, global warming and climate change, applications of meteorological
data for predicting fate and transport of air pollutants in the atmosphere, measurement of air
pollutants, sampling and analysis, techniques for control of emissions of particulates and

gaseous pollutants, air quality management

130013309 U URNsNsmUANLaiyn1eeINIe 1(0-3-1)

Air Pollution Control Laboratory

ANUIAUTI: 130013308 NSAIUANLATNENIDINA

Co-requisite: 130013308 Air Pollution Control

UftRnsvanosiifidomasnndoafuizn 130013308 nsmuAuuafive A 19U
A9l uazeadluUTIHINIA KAENITNTIVIANANENIDINIATININAY

Lab experiments which are consistent with the content of 130013308 Air
Pollution Control, Example: measurement of particulate matter in ambient air and measurement

of gases
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130013310  U{URMsamgniie 2 3(3-0-6)

(Unit Operation 1)

JdsAunew: 130013307 UHURMsmIzndlY 1

Prerequisite: 130013307 Unit Operation |

nsuUSuATIEY mIsuus nsaugandsrndlussuudifinglva du nisdsieuasnis
LLEJﬂmgmﬂsuaﬂLLGTNI@aﬂalﬂwﬁﬂﬂaﬂﬂamﬁmaﬂ%a N1TURN/aAAUIA mammnauuazﬂ@@lmwﬁu

Humidification and dehumidification, drying, energy balance in flowing system,
pump, particulate solid flow and separation through fluid mechanics, size reduction,
sedimentation and fluidization

130013311 UfuAnsludmuianisenienuae 1(0-3-1)

(Unit Operation Laboratory)

ndsAunau: 130013310 YURnsleneniig 2 saseusiuiu

Prerequisite: 130013310 Unit Operation Il or co-requisite

Ufthnssing Aifidevaonadearaivayunguilumausseneredinn 130013307
Uuanisienieniie 1 wag 130013310 UFURnIsamieznule 2

Lab experiments which are consistent with the content of 130013307 Unit

Operation | and 130013310 Unit Operation |I

130013312  @DALALAITINMHUNITNAAD 3(3-0-6)

(Statistics and Experimental Design)

ntsRuneu: Tl

Prerequisite:  None

Anutazdunayad® nMsIesIERANKUTUTIU N150N0DYLATEANENRUS NITUANLAS
lpauasnisldnannismeadalunsnnauaunisnaasuaznsimszidoyanstdlusunsudnsagulunis
TNLHY LAz AATIZANANITNABDY

Probability and statistics, analysis of variance, regression and correlation,
chi-square test, statistical principles in experimental designs and data analysis, computer

software for experimental planning and result analysis
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130013313 duuwn 1 1(0-3-1)

(Seminar 1)

Fdadunew: Tneanuiiutouresnny way/vsososunguiviwnulitesndy

54 M

Prerequisite:  Faculty permission and/or core courses must be completed at
least 54 credits

AnwduniuigituiFesiivhaulamsnunssuiunisgravinssuaiiuazdsndon way
AT Uszaunsalluwiniadennis annsduaimanudfeianunluangats wieainunadue
nanIuaNTa AU TaYAIYINTSIRRE T UL

Study of interesting topics in the field of industrial chemical process and other
areas of research, experiences in the academic research journals or other sources, and

systematically academic report presentation.

130013314 1SN 0(0-150-0)

(Training)

FUsdunew: Tagaduiugauvssane waz/misdesniunguiviwnulidesnin

54 Mqefin

Prerequisite: Faculty permission and/or core courses must be completed at least
54 credits

thAnweorinailulsanugraivnisy  whomems SfamRwteuTtensu 7
U5eNauianIsusennegnaIvnssuad danndouviofansiuiiiendes Aifitheniswaaludiuredlsenu
uay/MiethedinneinageuluduvesiosfoRnis 150 Falusuly

Internship in industries, government, state enterprises or other parties involved

testing and laboratory of chemistry at least 150 hours

130013401  duuun 2 1(0-3-1)

(Seminar 1)

IUeAUNaY: 130013313 duuun 1

Prerequisite: 130013313 Seminar |

AnwAuaiifsduEesitiadlanisiunszuiunsgramnssuaiivazdunndon wag
Ui Ysraunsalluwinidnns annsduaiinasAdeiafuiluinsas viearnundeduy
nagnIuasIiaueteyAliTIvINTsiReEEsT UL

Study of interesting topics in the field of industrial chemical process and other
areas of research, experiences in the academic research journals or other sources, and

systematically academic report presentation.
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130013901  lAseuiiey 1 3(0-6-3)
(Special Project 1)
Fdadunew: lneanuiureuvetnuy waz/viaRaaunguiviuny liteendy
78 e
Prerequisite:  Faculty permission and/or core courses must be completed at
least 78 credits
msdnvhlassnuiirwnisnunsnunssuunseravnsseiiuazdanaden ek
Tin@nwiuszaunisalifeafiumsruaideyanisiaueidelassnudds meviidouaznmadousony
HaWITENSouULaURDANIA T UAI YN
Students have to propose special project in industrial chemical process and
environment in order to have experience in searching for information, proposing topics of special

project, researching and writing a report, giving a presentation of research work to academic
staffs of the field

130013902  1AS991UTLAY 2 3(0-6-3)
(Special Project II)
sAuneu: 130013901 1AT991URLAY 1
Prerequisite : 130013901 Special Project |
Tassnufivey 2 Wunsifunuidedeminlasanufivn 1 viesuitanviiviinue
Special project Il is continuingly carried out from special project | or following the
permission of academic staffs of the field

130013903  @wnafinw 1 3(0-15-3)
(Co-operative Education I)
AUsdunew: Tagadnuiureulssany waz/misdesiiunguiviunulivesndi
78 nuIein
Prerequisite:  Faculty permission and/or core courses must be completed at
least 78 credits
mMawRenanunoueumsinmlsanugramnssudesieunnds 30 e i
lassmsidoifienrtgmmieiaundasaraneldnsidusazgualaefinngnisussaniu
Usgnaunisuaze1anseiivinulasinis WnAnwidesdeuseruenudmiuasinaueseaiaiiv
Preparing before training in industry at least 30 hours, researching in industrial
factory to solve problems or to develop products under supervisions of factory specialist and
advisor from the field of study, student has to write their progress report and give their

presentations to the supervisors.
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130013904  @nfiafnw 2 6(0-30-6)
(Co-operative Education )
IdAUnaE: 130013903 annafnwn 1
Prerequisite: 130013903 Co-operative Education |
nsifiunuiidedesinaniafinw 1 Wewulasiside dhnwdeadeusenuatu
a:uyjiaiuazﬁﬂLauaNamuﬁiE]Qjﬁﬂm@miﬂizﬁﬂamuﬂszﬂa‘umi ware19ssivinulaseng
Co-operative study Il is continuingly carried out from co-operative study |, student
has to write a completed report and give a presentation of their works to factory specialist and

advisor from field of study.

130013501  nszvunIsLeningsTsuflasUlnsides 3(3-0-6)

(Petroleum and Natural Gas Processing)

Jdedudeu: 130003101  iafifiugu

Prerequisite: 130003101 Fundamentals of Chemistry

msiudin MIdsaeryaIEigsTINTRuasthiiuRy ssdUsenouwaraiRvesing
sysumRuasintuiu Lﬂ%"aﬂﬁaLLaquﬂiajﬁI%LLsﬂﬁquwam ASTUIUNIREN A TsUTAkav iU
WUU 2 il waz 3wl nMaUsuUReua s Auasinduiy - audnunzuarantivoman g
AsTLALMSWENATs TSI ATISWeNg nszuruniskeniuiuilsindu nsvuduwasmsiniiu

Origins and exploration of natural gas and crude oil, compositions and properties
of natural gas and crude oil, field equipment and separation, two-phase gas-oil separation,
three-phase oil-water-gas separation, natural gas and crude oil treatment, product specifications,

natural gas separation and processing, crude oil separation and refinery, transportation and

storage
130013502  wAlulagUlngiadl 3(3-0-6)
(Petrochemical Technology)
Jndedurou: 130003101 iaditugu
Prerequisite: 130003101 Fundamentals of Chemistry
nsguruMsuenlnsidounagmeviliudans nIPUILNTUUTFURAENIEUIUNSTY
ﬁ@Lﬁaﬂ%@ﬂﬂimiLaﬂﬂ ATEUIUNITLATANY ﬂﬁ%‘U'J‘UﬂWS%W'EJ%ﬂJﬁQ ﬂi%‘U’J‘Uﬂ’]ﬂéjﬂﬁQ NITUIUNTT

weadiaty nszuiumslelowelswdy waznszuIunsUTUURAMAN
Petroleum separation and refinery, petroleum conversion and down-stream
process i.e. catalytic cracking process, reforming process, coking process, alkylation process,

isomerization process and pretreatment process
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130013503  NS¥UIUNSLIIUATeN 3(3-0-6)

(Catalysis)

Jodafuniew: 130003101 Lafifiugu

Prerequisite: 130003101  Fundamentals of Chemistry

NANNISUaTANUAIAYURIRINIWUAATYT  NFzUINNISISIUNTeN nmMsgadulay
lelawmesuvainisgadu fuRaFussURs e maznsr LIS RS LiuRY  Shsusiuazuuusiaes
samansveslfizenzazlada nalnmsiAnuisen audeshivesduseufizen msdeniandnsoue
yesfsiiTen  madenanmuaznisinduanldlnveswnseUfiten mswisuuasAnuauifives
misaisen nsuszyndldiuseufizenidisiuslugnainnssy wagn SHEANEIY

Principles and importance of catalysts, catalysis, adsorption and adsorption
isotherm, catalyst surface and surface catalysis, rates and kinetic models of catalytic reaction,
catalytic mechanism, activity and selectivity of catalyst, catalyst deactivation and regeneration,
catalyst preparation and characterization, application of heterogeneous catalyst in industry and

energy production

130013504  N13NANIBU 3(3-0-6)

(Corrosion)

Jondafuriew: 130003101 Lafifiugy

Prerequisite: 130003101 Fundamentals of Chemistry

arudiugruvaamstianeu Tunivenedlvifh  annzundeuuaslanginer  sUuuy
Y94N13AIANTIUTTAAISY ATVAdeUsnIINISIARNIsAnnTaulans lanzilde olavy waasn LazanTu
mstestumstanseu nsidenlddaglivnzay msUduasuannzuinden nseenuuulyivunzay
nstesiuandiluin nisweduin

Fundamentals of corrosion related to electrochemistry, environment and
metallurgy, forms of corrosion, corrosion rate testing of metal, metal alloy, nonmetal, plastic
and others, corrosion protection selection of proper materials, environmental conditioning,

design modification, electrochemistry protection, surface coating
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130013505 Ladiwediues 3(3-0-6)

(Polymer Chemistry)

UsRUNDU: 130013201 NENANBUNTE

Prerequisite: 130013201 Principles of Organic Chemistry

arudiugrumaeiwodues  lawadwuavansivemnodwes RS uaznalnnis
fupzinedweiuadlanodwes  anmelunwedwelsedy  dwiinluanauasnisnszaneiives
ihwiinlaana maliengiimdnliana mlnszimnaedvemediuedidestu

Basic principles of polymer chemistry, structure and properties of polymer,
polymerization/copolymerization reactions and mechanisms, polymerization conditions,
molecular weight and molecular weight distributions of polymer, molecular weight

determination, chemical analysis of polymers in preliminary

130013506 inAlulagwanasin 3(3-0-6)

(Plastic Technology)

Jodafuriow: 130003101 wnfiitugnu

Prerequisite: 130003101 Fundamentals of Chemistry

Tanenansvomaain Ussnnuavelavemanadin Auaudinina  uaznieildndves
wanainuliadnag  nsveaeuamantAinIng  nIsuItwasinelulagnnEaNandusinaain  nanms
MauvenaIsmaAnndnduinatafnuiagig nsvinanadinglefa

Material science of plastics, type of plastics, plastic additives, mechanical and
physical properties, mechanical testing, plastic processing, processing technology and machinery,

recycling of plastics

130013507  wnAluladens 3(3-0-6)

(Rubber Technology)

Jndadureu: 130003101 g

Prerequisite: 130003101 Fundamentals of Chemistry

PNETTIUNALAZEWNALATIZ  lassade  audd  waznslauvessingeg
NILUIUNTNAALNAU UTLAVTDIONAU UIRTFIUVENAY asialldmsuens malulagnisiaanludg
g9 NIT0DNAATYN  NITUIUMIHALLAZILUIFUS nsnegavaNTRsIazNdndigieny  Asiiea
nauun gl

Natural rubber and synthetic rubber, molecular structure, properties and
applications of rubbers, rubber processing, types of raw rubber, rubber additives, vulcanization
technology, rubber compounding, mixing, rubber processing, physical testing of rubbers and

rubber products, recovery of rubber
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130013508  muUasnfinazn1sAIvALveRdsdunelulssu 3(3-0-6)

(Industrial Safety and Hazardous Watse Control)

Jdafuriow: 130003101 wnfifiugnu

Prerequisite: 130003101 Fundamentals of Chemistry

puvaensdelunisldasedl  gufwmanaisied  nsnudnwnasnistesiudunsie
nansiall  aenefiistesiuasnedl Sunssvesansiaiiioguamm  Msuninsznevesa ATy
ussemA  msdaliluaznisseda mabiafesvesanall  UfAsendiliaansomuauld  gunsal
Josiuduyanaanaisiad nsUszfiuanudes nsdanisveadeainansiad

Safety in the use of chemicals, accident from chemicals, storage and prevention
hazardous from chemicals, laws related to chemicals, chemicals hazards to health, dispersion of
chemicals in atmosphere, fire and explosion, instability of chemicals, uncontrolled reaction,
personal protective equipment from chemicals, risk assessment, hazardous chemical waste

management

130013509  11m5§u 1ISO 3(3-0-6)

(ISO Standards )

Fwdsdunew: il

Prerequisite:  None

Mé’ﬂmiﬁaaﬁmmmmyu ISO ManLNEUI ToMMUA VBULUA N1IATIVABY NITIATIEN
AINNTINTZTU ISO H193371U 1ISO9000 H103I3TU 1ISO14000 41RI3TU 1ISO18001 RTFU ISO Sw]

Principles of ISO standards, policy, requirement, scope, inspection, analysis of I1SO
standards, 1SO9000, 1SO14000, ISO18001 and others

130013510  msAnwiNsvinusasyseiugunnlugnaunssy 3(3-0-6)

(Work Study and Quality Assurance in Industry)

ntsRuneu: Tl

Prerequisite:  None

AsAnwINIsuliAsafesdunaiuaznisiadeulnd wnugiuaninisaiuny
nsTUIUMIHAR wnupfiuansasduiusninsauiuTosdns ununiilely ngufinisdudiedisny
ﬁugmmﬁﬂmimiﬂmﬂmmm‘w aﬁﬁLLazmmﬁwzLﬁuLﬁamiﬂw@uﬂmmw NTHATIEAMNNUALHA
nsUSuUTeUsEavEA g LU A UAY miﬂ%’w@a@mmwé’aEJLﬂ'%'aaﬁat,l,azqﬂﬂiaimuﬂmmmw

Work study of time and motion, process control chart, man and machine chart,
Simo chart, sampling theory, introduction to quality control management, statistic and
probability for quality control, cause and effect analysis for improving a process with control

charts, improvement of quality by quality control tools
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130013598

130013599

130013601

L’%'aﬁmLa‘wwé’wuﬂszmumsqmammﬁmmﬁ 1 3(3-0-6)
(Selected Topics in Industrial Chemical Process I)

Adsdunew:  1neANUTuYRUIINANY

Prerequisite:  Faculty Permission
msAnwluihdednamziiaulafifetestunszuiunsgramnssuiadl

Studies on interesting selected topics related to chemical process industries

L'%"aqﬁ’mLa‘wwzﬁmﬂizmumsqmammsmLﬂ:ﬁ 2 1(1-0-2)
(Selected Topics in Industrial Chemical Process II)

Adsiunew:  TneAnuiureuINANE

Prerequisite:  Faculty Permission
msAnluidedniamziiaulafifeestunszuiunmsgramnssuiadl

Studies on interesting selected topics related to chemical process industries

welulagawndeudedu 3(3-0-6)

(Introduction to Environmental Technology)

FrdsRuneu: Tl

Prerequisite:  None

awnuarRansEnUNNYaTvAIInden  msthmaluladdandenlulduselond s

Uszgnaldineriumalulagnisiidaunds welulagnismuauuaienseinie wasnalulagnisdnng

YryaluLazIeLdYdunIY

Causes and impact of environmental pollution, environmental technology

implementation, applications including wastewater treatment technology, air pollution control

technology and solid and hazardous wastes management technology

130013602

nszvrumskamindmsUllugnannsa 3(3-0-6)

(Industrial Water Supply Treatment Process)

Jdafuniow: 130003101 infifiugnu

Prerequisite' 130003101 Fundamentals of Chem|stry

‘Ll']ﬂ‘U ﬂmm‘wm NW@]?%’]UﬂﬂJﬂWW‘HW L‘V]ﬂ'LJﬂﬂ?'ﬁf}\lﬁﬁ‘u"lﬂﬁuﬂ"lLLaWUWISUﬁWMSUEJG]ﬂWMﬂﬁﬁiJ

ASINZULNTIFN AITESINLNDULALAITTIUALNDU NITANATNBU N1TNTB ﬂ']i"JJ’]L“UE]Iiﬂ N1SNNZAAR

ASLANUABUDDU NTTUIUNSIUUSY NSHuLazlan19eana1nin NIAIIRAINUNTEAIY N1SAAA

[ = [y
LARNLAZLINIUE N15USU pH
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Sources of water supply, water quality, water standards, water supply treatment
techniques for industry: screening, coagulation and flocculation, sedimentation, filtration,
disinfection, adsorption, ion exchange, membrane process, aeration and deaeration, softening,

iron and manganese removal, pH adjustment

130013603 wieluladnisiugnisdanm 3(3-0-6)
(Bioremediation Technology)
Jodafuriow: 130003101 nfifugiu uas
130013203 118n9a%233NeN
Prerequisite: 130003101 Fundamentals of Chemistry and
130013203 Principles of Microbiology
‘Via”ﬂmisuaﬂmﬂiuiaﬁmiﬁuw”mﬁamw NITUIUNIINITLOUARNENNTININYDIANT
uafivlasfivuazgdunds nsthormsuudeuluiuindotlasnisnssdunisdinm nmsfugdunidiie
srinansudou mAlulaBnisiugmisdinmdienssuiunsuuy in situ uay ex situ nsdAnwIT
Aeadios
Concepts in bioremediation, biological processes of pollutant degradation by
plants and microorganisms, biostimulation, bioaugmentation, in situ and ex situ bioremediation

technology, related case studies.

130013604  nsanuaznslausyleytannveade 3(3-0-6)
(Waste Minimization and Utilization)
Jedadunon: 130003101 ifliiug1u uag
130013203 vina%INeN
Prerequisite: 130003101 Fundamentals of Chemistry and
130013203 Principles of Microbiology
WA NEALAZANWULIAWIZUDIVDUEY N1TAANISINRTDNES B e Ldn ann1sin
youdeuldliAnUselominsdAnuuasnmsussgndiiion i lUldUselovdmuanimenanduaie
Sources and specific characteristics of wastes, waste minimization at source,

principle of waste utilization, case studies and real-time applications
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130013605  MsiATIZIiNANTENUAILINSDY 3(3-0-6)
(Environmental Impact Assessment)
wdeRuneu: 130013304 N13IANTTVELUANREUALUDUALTUNTIY Uay
130013306 ﬂ'ﬁxmumsﬁ’]ﬁ’mﬁ’]Lﬁaqmammiu way
130013308 ﬂ’ﬁﬂ')UﬂﬁJNﬁﬁU%’N@’]ﬂ?ﬁ
Prerequisite: 130013304 Solid and Hazardous Wastes Management and
130013306 Industrial Wastewater Treatment Process and
130013308 Air Pollution Control
Wﬁﬂﬂ’ﬁﬂ’]ﬁ%Lﬂi’]%ﬁmﬁﬂi%%ﬂaﬂLL'JG]éI’e]?,J ﬂ’]iﬁﬂ‘l&ﬂNﬁﬂi%VIUVI’Nﬁ’MF’)‘mﬂ'WWé\‘iLL’JG]él’e]ZLI
NININTEITNAUATGUAMTAAAIAlATINIHALUIWNG  MsAnANLRTIIEBUNANSENUN Aalnde
LLﬁ%?stﬂ’]W‘ﬁlLﬁﬂ%ﬂﬂ’]ﬂiﬂiﬂﬂ’ﬁ LLuawwaiuﬂwsﬁ’ﬁﬁwsﬁmmmﬁmswﬁwaﬂiwuﬁam@é’au NN
npasLdeuiiieates nedAnw
Principles of environmental impact assessment, study on environmental quality,
natural resources and health impact of development projects, monitoring on environmental and
health impact of development projects, report guidelines for environmental impact assessment

(EIA/EHIA), laws and regulations, case studies

130013606  walulaBaveaiiiedwindey 3(3-0-6)

(Clean Technology for Environment)

Jdafuriew: 130003101 adiugiu

Prerequisite: 130003101 Fundamentals of Chemistry

wialulagazen nsusziliunisifinvendy nsdaviviadsnvoimaluladazoinnaznis
fuflunsaunadenvesnaluladaverniioanuSunamsldninensuasUnanisiioveads  n1s
Uszilluranisadusumalulagazen nsdldnw

Clean technology, waste auditing, generation and implementation of clean
technology options, reduces the consumption of resources and the generation of wastes,

evaluation of implementing clean technology options, case studies
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130013607 mmawi’mammwéumé’au 3(3-0-6)

(Environmental Quality Monitoring)

sAuAow: 130013205 wdNLARALATIZIA

Prerequisite: 130013205 Principles of Analytical Chemistry

NN30ONLUUNSAUAIDEN L%ﬂﬁﬂmilﬁu%yja N1IR29TR ATIATIZY Lazn1TLUIHE
fogedanndenvoniuazings o1na Ay Ausznou @eazmnuduasiion TunUNTINENUANS
nrviaguamALAdeunuTetady nuane tesgIuLazInUTTLATAY TR

Sampling design, techniques for data collection, measurement, data analysis and
interpretation of environmental samples of water and wastewater, air, soil, sediment, noise and
vibration, procedure to report environmental quality monitoring in accordance with the laws,

regulations, standards and relevant criteria

130013608  @1@reundiuazANUaendelugnangsy 3(3-0-6)
(Occupational Health and Safety in Industry)
Awdsdunaw: 130003106 FVINEUFIYIUING
130013208 iaflvesiuazinde
Prerequisite: 130003106 Integrated Biology
130013208 Chemistry of Water and Wastewater
vanmahluifeiuoteudiouaraaasade Avineriuentiensts gumaniuas
nseenans  1sAannisusenauen®n alRmeuardunsenmsUseneuendn  Msdesiunazaiuny
UNTIBAINNITUTENBUDITN ﬂ'ﬁ%ﬂﬁﬂ’]W%\‘iLL’mgamLLﬁ%ﬂﬂ']Wﬂ’ﬁVTN’]usLﬁUa@ﬂﬁﬁl m'iﬂimﬁumwm?im
lueneundizuarauUasnds  N15IANITHATAIUANLATEIINGAAMNTIN  NHVUEAUDITIBUITY
EJ’]‘?]’JEJTH@T‘EJLLﬁ%ﬂ’J’]ﬂJUﬁ@ﬂﬁﬂiﬂﬂ’ﬁUi%Lﬁumﬁﬂi%%UV]NéﬂLL’JﬂéjaﬂJ
General principles of occupational health and safety, toxicology and occupational
health, workplace hygiene and ergonomics, occupational diseases, occupational accident and
hazard, hazard prevention and control, management of safety environment and workplace, risk
assessment in occupational health and safety, industrial pollution management and control,

occupational health laws, occupational health and safety in environmental impact assessment
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130013609  UNAINYILALNINGINTNIWNILLA 3(3-0-6)

Marine Ecology and Resources

FwdeRurieu: 130003106 MY NFIYITAINTT

Prerequisite: 13003106 Integrated Biology

NANNIINENRAINET  1ASIEFIININIENINLEETINIMTBITEULENA  13n3T558iadl
viuildomnsuazanfinenns  dueingisvang  dndivewenguddi@in - dningmmeiauas
GUWEJEjQVlzLa m%’wmmmqmuaLLazsm'aEﬂmzLa amumweuaqwuuﬁnﬂLLazm%’wmmmmmaiuﬁaﬁu
’QJ%‘mSLLﬁ{jEyMWLLazﬂ’JUf’]ﬂmaﬁiﬂ@ﬂ%UUﬁL’Jﬂ‘Vl’]\‘i‘VISLﬂLLﬁ%%’]EJEjW]&a mﬁfﬂﬂ’]iLL@B@H%JH‘@V]%JWEJWWI’N
nzaunarmeilnsia nadifnwiifendes

Principles in ecology, physical and biological structure of ecosystem,
biogeochemical cycle, food chain and food pyramid, population ecology, communication
ecology, marine and coastal ecology, marine and coastal resources, situation of local marine
ecosystem and resources, solving and controlling methods of marine and coastal ecosystem,

management and conservation of marine and coastal resources, related case studies

130013698  L303dmamzsudaIngdoy 1 3(3-0-6)
(Selected Topics in Environment |)
Idadunew:  TngANUTANTRUIINAME
Prerequisite:  Faculty Permission
msfnwluitermamsiiuiaulafiiedesiusudundo

Studies on interesting selected topics related to environment

130013699  \3esdmanizaudingoy 2 1(1-0-2)
(Selected Topics in Environment 11)
Fundedunen: TneanuiueuInALy
Prerequisite:  Faculty Permission
msfnwluiitomamsiunaulafiiedesiusuaundo

Studies on interesting selected topics related to environment
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140103001  Mw1NgY 1 3(3-0-6)
(English 1)
Fvdsdunew: lud

Prerequisite:  None

¥ '
v A =

MIyYsIMIineen1sile mswa n1seu waznsenluseduiugu ieuszendldly

U 3

FinUsgiriuleeandadiemnuanvaneymeiausssuvemsldnm iumsBeuimaniwasbieinsalainun
aunun unenuddvnsuarunenaialy madeuusdloauazdontiialasadislidudou msflninue
FanfufigudnmsiFeuduuuilainuesiudedidnnseling

Integrated skills of listening, speaking, reading, and writing at basic level in
order to apply in daily life with the cultural awareness of diverse users. Learning
vocabulary and grammatical structures through conversations, academic and general journals.
Writing non-complex sentences and paragraphs. Extensive practice at Self-Access Learning

Center (SALC) and through e-Learning.

140103002 211N 2 3(3-0-6)

(English 1)

09AuNau: 140103001 AMw18angy 1

Prerequisite: 140103001 English |

mIysannsineensile mana M3eiu wasnadeulussduiigdudeussyndlily
FinUsedriu Ineefdannuvannvaieneiausssuwemsidny iunsseuimaniuasbhensaiainun
Uy uneuddmswazuneuiall medeudsleaiidl Tasaddlidudeusasdonthumnedu nsin
ﬁﬂwﬁmLamﬁ@uémiﬁauiuwﬁmmmLLazmiﬁauﬁﬁwmuLaar;hu?iaat,ﬁﬂmaﬁﬂé eduasunis
ISuInaentin

Integrated skills of listening, speaking, reading, and writing at basic level in order
to apply in daily life with the cultural awareness of diverse users. Learning vocabulary and
grammatical structures through conversations, academic and general journals. Writing complex
sentences and paragraphs. Extensive practice at Self-Access Learning Center (SALC) and through

e-Learning to promote life-long learning.
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140103016  MFAUNUINNWIDINGY 1 3(3-0-6)

(English Conversation 1)

UIAUNDU : 140103002 NTWDINGE 2

Prerequisite : 140103002 English Il .

Winwen1seenideuaznsyaileasnuivensaearsludinused T nisuuziinues
MsUsIENEAnuL AN 9 NTUBNTIANILALNSHANIANARLTIU

Fundamental skill in pronunciation and speaking skill for communication in
dailylife. Self introduction, describing things, and expressing opinions.

140103017  NIFAUNUINILIDINGY 2 3(3-0-6)

(English Conversation II)

deAUNeu: 140103016 NFAUNUINTIIINGY 1

Prerequisite: 140103016 English Conversation |

ﬁﬂwzmiaaﬂL?waLLazm'5‘1{3Gﬂuszﬁu%ma%’wﬂszimﬁ%’u%uﬁu \enisdeansly
anunsailuumisudnazuulsivienda inwensdemsniudnguludinuszd fulaoitunisya
wazila

Pronunciation and speaking skill with complex sentences in both prepared and
impromptu situations. English communication skills in daily life with an emphasis on speaking

and listening.

140103018 mmé’ammﬁamsﬁmm 3(3-0-6)

(English for Work)

JdsAunew: 140103002 N1¥189NGY 2

Prerequisite: 14010302 English Il

vinwgnsldnmwiiienisian awilunisvingsia msmann msdeuiugnAuazideu
T3 NIFLDTINDTON NITUNAUOLNLNULAZAUAIIOIVTEN MITEULAaZNITULAUDIATING

Language skills for work, writing job applications, simple business letters, memos
and minutes. Job interviews, making appointments, welcoming visitors, negotiations, describing

job positions and products. Writing, presenting, and assessing projects.
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140103019  Aw18angudnsutinIvenmans 3(3-0-6)

(English for Scientists)

09AUNaU: 140103002 AE189NGY 2

Prerequisite: 140103002 English II

NSYTINSTINEENISTe wa 810 Weumuingimans msileunenunismasedagly
LONANT91989 NIFUAUDHAIY

Integrated skills of listening, speaking, reading and writing in science, writing

experiment reports with references, and presentations.

140203901  uywdiudsey 3(3-0-6)

(Man and Society)

FsAunew: 1l

Prerequisite:  None

Aruduitusresuyuiuazdiny dannuyviuaznisneiugiu nadasufovdeny
Fausssy dontunsdeny, Msiasunlamiedany Ugmdsnuuaz nmsnaundamy
The relationship between human beings and society, human society and settlement, social
organization, culture, social institutions, social changes, social problems, and social

development.

140203902  USANLAYDITYTITUVDIVIA 3(3-0-6)

(National Heritage and Civilization)

dsAuneu: Tl

Prerequisite:  None

UIANLATDITUTITUITAIUINITVDIUIANLALDITUTITUVDIYIR NISLUS U UNTANLAY
@Wiﬁﬁiim%@ﬂﬂjﬁaﬁ%m3@lﬂLL@%EJ’]iEJﬁiilIIaﬂ QﬂJFh‘UENlIi@IﬂLLa%EJ'ﬁEJﬁiilIGUENGU’]a N15ANSISNEIUTANLAY
B17YFITUVBILIN

Heritage and civilization, the evolution of national and world heritage and

civilization, values of national heritage and civilization, preserving national heritage.
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140203903  fiAN19dIAY LATWFAY wazn1siled 3(3-0-6)

(Social, Economics and Politics Dimension)

AdsAuneu: Tl

Prerequisite:  None

ANUAIAYVRIAIAY LATEFAILATNITLIDY nMaasuulataslonia natnsdany uas
M3Ususvesdsaulneg a3esssuiunsmseiinludsnunainsgmsimunidsdy

Important characteristics of society, economics and politics. Development and
change of society, social dimensions, ethics and living in dynamic society to sustainable

development.

140203904  nguangludinuseaniu 3(3-0-6)

(Law for Everyday Life)

tsRuneu: Tl

Prerequisite:  None

ANWAULLATTIUUINITVDINY VLY UTTANTVDINYNUY mmiﬁmﬁu gty
2995930l udsnnuar s dunaiflosifvessemne

Characteristics and evolution of law, types of law, legal knowledge about life

cycle in society and being good citizenship.

140203905  \AsugnanuInUsEdiy 3(3-0-6)

(Economy and Everyday Life)

Fwdedunew: il

Prerequisite:  None

LLmﬁﬂLLawé’ﬂﬂmﬁaqé’u‘Lumieﬁ’wLﬁuﬁ'ﬂﬂiimmmwﬁ%mﬁmm n13UslaA N1seey
N13RUkaENISsUIANT Rule Julle N9Rdesuna NsmsendnalsewmalssnAuLAsYnao ey
LuIARLAsEgRaneLiies N1siwnAsasYgAansuUsndldiuTinusedniulususne vesuywd

Fundamental economics in everyday life, e.g., consumption, investment, inflation,
deflation, financial institutions, taxation, various economic conditions, economic problems,
government direction in economic problem solving, self-adaptation to various economic

situations.
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140303102  I9IngdIAY 3(3-0-6)

(Social Psychology)

AdsAuneu: Tl

Prerequisite:  None

ia A a = Y 2 a ua o a wa P v &

IIFUITUMMNIVTINIMNTIN Aasssuuastofelfumlunsviinu nmsufdiauielmiu
nsnveaiau nsndgianrenewidmanonudnsalumirfinise

Ethics for the profession of engineering, morals and good conducts at work, how to

conduct oneself to be loved by others, gratitude to parents resulting in the career success

140303104 e ufionisvien 3(3-0-6)

(Psychology for Work)

Fvdsdunew: 1l

Prerequisite:  None

wAANInIneuiien sy nsgdla msdindula nmsuAtym anudaudslunns
yhau pwARsIENaSeassA MsUsranuny A msaieiiuau uaznsdeansludiviiny

The concepts of psychology applied to work:  motivation, decision-making,
problem-solving, conflicts at work, creative thinking, coordination, leadership, team building and
communication at workplace.
140303201 mimmﬁaﬂizﬁw%ma 3(3-0-6)

(Effective Speech)

ntsRuneu: Tl

Prerequisite:  None

AMUAIAYVBINITYA BIAUTENBUVDINITNA UTBLANVBINITUA NITIATIZVINGULTI
MseTeunsne waznslivandninerlunsme mamaiteliAnuszansna nswaluloniasiis q ns
UsgiunansyavesaulosLayiy

The significance of speech, aspects of speaking, types of speech, audience analysis,

speech writing and preparation for the presentation, the application of psychological
approaches to speech presentation, speech for different occasions, evaluation of speech, self-

evaluation and evaluation of others.
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140303601  uyweduius 3(3-0-6)

(Human Relations)

FurdsAuneu - Tl

Prerequisite : None

nannsuazngufinsenginssuvesyana nsidlanuieuazgdu nsimuInLLee
msAasedeans maihewduiin anedih amnudauduaznsuimsanudands dau Sausssy
WTHMINEIAN NANFTTUNRAEUaEN1SUTEYNAlTluNSas sy we duRuS

Principles and theories of human behavior, understanding one’s self and others’,
self - development, communication, team working, leadership,  conflicts and conflict
management, society and culture, social etiquette, religious principles and application to

enhance human relations.

140303603  MIRAILIYAGNAN 3(3-0-6)

(Personality Development)

FdsAuneu:  Tud

Prerequisite:  None

AUNUNELATANUFIAYVDIAUNINTIN @mmm%imﬁugm WAILIN1TVDITINLAL
WEUINITN9R58TTTY wqngmmé’aﬂmi ?j‘Uﬂ’]WﬂWEJLLﬁ%EjGUﬂWW%W ms%’uifmmmmiaﬁuamuuasms
i auAtluaues AnuAnaiieassd nnsidengases MsuIMsTin  msvhauiiiininugy uay
vanssauLiionsiaLnnunWTIn

Definition and significance of quality of life, basic quality of life, moral
development, need theory, the physical and mental health, perceived self-efficacy and self-
esteem, creative thinking, choosing a spouse, life management, work with happiness and

dharmic principles for development of life quality.

140303501  vl@naULa 1(0-2-1)
(Basketball)
dsRuneu: Tl
Prerequisite:  None
Usgifvaanmiuianauea wallanisiay ng nEnn ﬂﬁLﬁ@ﬂiﬁi’f@UﬂSﬂjﬁmmzau N3N
finwsidesiunazannsmivinuy W lumaauuianaues nadugidusasdsuiia
The history of basketball, techniques, rules, regulations, usage of proper equipment,

practice in basic skills and applying the skills to play games, sood sportsmanship and spectator.
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140303502  7oawadues 1(0-2-1)

(Volleyball)

AdsAuneu: Tl

Prerequisite:  None

UsgiRvesiiumenaiaduoa wadlamsiau ng ndn madenldgunsaifivangay nsiin
finwmilastunazannsmivinuy g lumsiduieaaduoa madufiduuasdrudia

The history of volleyball, techniques, rules, regulations, usage of proper
equipment, practice in basic skills and applying the skills to play games, good sportsmanship

and spectator.

140303503  wuadudu 1(0-2-1)

(Badminton)

Fwdsdunew: il

Prerequisite:  None

UsgiRvestinuuaiiudu medanisidu ng nfin1 nsdenldgunsaliangan  nsin
finwsilesiunazannsmivinuy W lumsauuuniiuiu msdudidusasduia

The history of badminton, techniques, rules, regulations, usage of proper
equipment, practice in basic skills and applying the skills to play games, good sportsmanship

and spectator.

140303504  @ane 1(0-2-1)

(Dancing)

Fdsdunew:  Tud

Prerequisite:  None

UseiRwasnsaand shusilesduresnsdand unsemuesnisaand nsugnilemnug
Al uazlanARnA MIdusLUUazAY uazLUUURATY

The history of dancing, basic dancing skills, dancing etiquette for developing

knowledge, understanding and positive attitudes, Latin dancing and ballroom dancing.
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140303505

wiamuild 1(0-2-1)

(Table Tennis)

Fdadunew: il

Prerequisite:  None

UsgiRvestimbamuia wadanisiau ng niin1 nmsidenldgunsaivangan nsiin

Y & ¥ o w J a a [ Yo v aa
‘1/1ﬂww'eNmuu,asmmsﬂm‘mﬂmiﬂlﬂumsmumLuamuua mnﬂumauuaz@wm

The history of table tennis, techniques, rules, regulations, usage of proper

equipment, practice in basic skills and applying the skills to play games, good sportsmanship

and spectator.

140303509

Wnag 1(0-2-1)

(Pétanque)

Fwndsduneu : Lidl

Prerequisite:  None

UseIRnueas ng NAnT 1158mMY0INSLUeTY aunIainIsuaaty nsilnvinuziiugy

nstiean nsleu N1sA waznstiuaziuy NsTaudaduiviunes Msudsduimaglutusey

History of Petanque, rules, regulations, ethical standards for competition, and

playing equipment, practice in basic skills: holding the boule, throwing, hitting and counting

points, organizing the competition programs and competition in class.
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N133NN1ANESERUUSYYIRSHUUAIMT YawmangasuTya1Unda evnseuIums
QnENNIIULATLAZRIING BN

AR NEMURAZAMIREeY TnuUTardansFnmsER USRS uUY
A vewangasusyyriuda @1INTEUIUNNTRAIMNTILAT LA AR EN LilD
duasugidnenin daniuianuanansaivay leillenafnwidelussAudsyain luaiv
Wi lneldszegiianlunisfineise TuseduuSyagilniies 1 U (mdnansasaiuln) lng
thdnuiifidnenmuasinuantRnunsfnidenainangnsunTaLL AuyINgImans
wdsnuuazdsuinden amnsaameifoudouluiinlussiuiudndnulundngns
USgarumdadin a1vnssuiunsenanvnssuiaiivazacunndon lnginusinisnwisied]
eaundeadad

1. AasandREIANSIN

1.1, tnAnwiidslassmsaniafnwualdsunisussfiunalusesud (8) duly

1.2. 1.2. Wufiifds@nueglududil 4 lussduuigyinivesarnnivinszuiunis
granvnssuLAiiuarAandey AnyInerans wasnuLardandey uvine1ds
weluladwszaeunamszunsmioinenanszees fnunisisewdsunuulidos
A 72 whedn wasdnzuuuedsasay (GPA) lasni 2.75

1.3. HIUNTE0UARLADNANNUTEAANNIINGIaUNALULAENTEA0UNATNTEUATINTLE
o1 msfuarinsyaraiiAnwidesdiutudindnw wazidudiauantRnudetediy
WINPT ALULAENILADUNANTEUATIUTD 11AIENSANYISEAUTUTINANE

1.4. lunsaififiguant@lidulumu 4o 1 uag 4o 2 Weglunasfiiavesamznssums
AuUAEIVEIAERS WaNULaYAIInE ey

2. WNUNISANYIUNITIANIIANETZAUUI YR IHFTUUUAIINTN

o

U 3 aemsfnwiggieu (asensannadne)

W& o3 mhene (Ussene-UuR-Anwinenuies)
130013903  annafinw 1 3 (0-15-3)
(Co-operative Education 1)
(RaguvinlAssuilaY 1 wagliguiinisinaw)

94 3(0-15-3)
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SN
130013904

130013401

13001 xxxx

*13001xxxx

*13001xxxx

SHEIYN
140103xxx

13001 xxxx

13001 xxxx

*13001xxxx

XXXXXXXXX

XXXXXXXXX

N 4 aensaned 1

o mhefn (Usseng-UfuR-Anwimenuied)
aAnnaAnNE 2 6(0-30-6)
(Co-operative Education II)
fuuun 2 1(0-3-1)
(Seminar 1)
v ndentunguivan 3(3-0-6)
(Professional Elective Course)
wdentungaivndn 3(3-0-6)
Professional Elective Course
v dentungaivndn 3(3-0-6)
Professional Elective Course
97U 10(3-33-13)

W 4 aensAned 2
o mhefn (Ussene-UHuR-Anwimeniied)
wnFenlunguIvNIw 3(3-0-6)
(Language Elective Course)
v dentunguivndn 3(3-0-6)
(Professional Elective Course)
v dentunguivndn 3(3-0-6)
(Professional Elective Course)
W nFentunguIvan 3(3-0-6)
(Professional Elective Course)
A NFONET 3(3-0-6)
(Free Elective Course)
A NaONET 3(3-0-6)

(Free Elective Course)

* 3919199989 UYULT UL
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