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WANgAIE1UIVUARUTTYNALALIATITNEIRAFINNTTY
InAnudesinunsedelumnnindnwsilulitesnin 30 wiieds 183wty
MM aNElldsenI1 94 wiedn warsedvlunuinlIvaendslidsenin 6 wueia

lnefiniefnsiunaeavangashivesndt 130 wiefn

1. vandvdneialu Sunulidesndn 30 wiaeia (9578810891 8-14)
2. vuandvanwy  wulidesnin 94 wihein Usenauniy
2.1 FWwNU U 22 wihein Usznaume

511106  wAaRaad MUtNINeImansdInIw 1 3(3-0-6)
(Calculus for Biological Scientists 1)

511107  wpapaad nsutlnInemansdinn 2 3(3-0-6)
(Calculus for Biological Scientists II)

512101 F7Anenvhly 3(3-0-6)
(General Biology )

512102 UFoRnsianewhly 1(0-3-0)
(General Biology Laboratory)

513101 afivhly 1 3(3-0-6)
(General Chemistry 1)

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

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

513104 UjTRnsiediviald 2 1(0-3-0)
(General Chemistry Laboratory II)

514101 Wandvhlu 1 3(3-0-6)
(General Physic 1)

514 103 UFTRnsiandvly 1 1(0-3-0)
(General Physic Laboratory 1)

2.2 v nawizaiy nnulidesnin 72 wiheia Usznaunig

2.2.1 3U9AU 97U 54 BUAR Usznauniy

513224  eddARaluugnaIMnTIY 2(2-0-4)

(Physical Chemistry in Industrial Applications)



513 231

513 233

513 235

513 236

513 250

513 255

513 341

513 343

513 356

515 203

518 101

518 102

518 210

518 211

518 212

518 213
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\PIIATIZY 2(2-0-4)
(Analytical Chemistry)

UfuRn1saiinszn 1(0-3-0)
(Analytical Chemistry Laboratory)

wielladnsevinviualieluaugramns 3(3-0-6)
(Modern Instrumental Analysis in Industrial Applications)
UftRmamadiniesginviuadslunugnamnssy 1(0-3-0)
(Modern Instrumental Analysis in Industrial Applications Laboratory)
\PIBUNIE 3(3-0-6)
(Organic Chemistry)

UHURNSLALIBUNTE 1(0-3-0)

(Organic Chemistry Laboratory)

FAdl 4(4-0-8)
(Biochemistry)
UdRnsTLaLl 1(0-3-0)

(Biochemistry Laboratory)
awWnlasalnUlwaiduniddmsuldlunugaamnssy 2(2-0-4)
(Spectroscopy in Organic Chemistry for Industrial Applications)
ANRANTUTNINGPIERNTTININ 1 3(2-2-5)
(Statistics for Biological Scientists 1)

90TV Ane vl 3(3-0-6)
(General Microbiology)

UftRns9ataing1vily 1(0-3-0)
(General Microbiology Laboratory)

wuATIsEIneUssend 3(2-3-4)
(Applied Bacteriology)

Wins3neUszens 3(2-3-4)
(Applied Mycology)

@iInemsRa TSy 2(2-0-4)
(Introduction to Industrial Microbiology)
UftRn139aT7Amevnegmamnssudoadiy 1(0-3-0)

(Introduction to Industrial Microbiology Laboratory)
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518303  WugAARSURIRAUNIEd 3(3-0-6)
(Microbial Genetics)

518 304  UfURNMINUgAIEnSVRIRAUNIE 2(0-6-0)
(Microbial Genetics Laboratory)

518401  Traumemansiloy 2(1-3-2)
(Introduction to Bioinformatics)

523201  enudasasitluniiuazyadnine 2(2-0-4)
(Chemical and Microbiological Safety)

523301  syuumsIanisAanmlugnaInngsy 2(2-0-4)
(Quality Management System in Industry)

523302  weUfuRnIsNIEuILNISHINm 2(2-0-4)
(Unit Operation in Bioprocess)

523303 mwdanguitonsldaumaneimans 2(2-0-4)
(English Skills for Scientific Purpose)

523391  suiguinive 2(1-3-2)
(Research Methodology)

523491 &N 1(0-2-1)

(Seminar)

2.2.2 3 wden wnulivesnin 18 viwin Usenaume
2.2.2.1 uNUlASIUITY
(1) ngudvidsauden Swaulitesndn 10 wiiedn (aewden 523 493
Tasaan13de S1uou 3 wihedn uazdvdulunguisduiden Suaulitdesndn 7 wihein)
Usenausme
513314 aflefunidluaugnainysy 2(2-0-4)
(Inorganic Chemistry in Industrial Applications)
513325  Anegemansiuadesluaugnainngsy 2(2-0-4)
(Nuclear Science in Industrial Applications)
513326 \wdlildnavesansluanalvylunugpamnssy 2(2-0-4)
(Physical Chemistry of Macromolecules in Industrial Applications)
513344 FMSANINTUAL] 2(1-3-2)

(Methods in Biochemistry)



513 438

513 443

518 307

518 308

518 411

518 412

518 431

518 432

523 493

513 357

513 415

513 435

513 439

513 441

513 444
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wadladiasiztugsdmiunsidnulugaamnssy

(Advanced Analytical Techniques for Industrial Applications)

wialulagvosioulsd

(Enzyme Technology)
ATIINYINND WM THATONAINNTTY

(Food and Industrial Microbiology)
UHUAN159a83 N8I SuAL AN TY
(Food and Industrial Microbiology Laboratory)
YN INNITNYAT

(Agricultural Microbiology)
UHUAN159a83IneMINITINENT

(Agricultural Microbiology Laboratory)
weluladnsvinidesiu

(Introduction to Fermentation Technology)
UfRnsmeluladmsntnidessy
(Introduction to Fermentation Technology Laboratory)
1AT9UATY

(Research Project)

(2) ngwivnden dwiulivesndt 8 nilein Useneusie
UfuRnsaidunidluaugnanysy

(Organic Chemistry Laboratory in Industrial Applications)
Tanunlu

(Nanomaterials)

nMslnssimaaiivesi

(Chemical Analysis of Water)

il luaugnainssy

(Electrochemistry in Industrial Applications)
iilvodlusiu

(Protein Chemistry)

FuaLvaslnYUAIENS

(Biochemistry of Nutrition)

2(2-0-4)

2(2-0-4)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(0-6-3)

2(0-6-0)

2(2-0-4)

2(1-3-2)

2(2-0-4)

2(2-0-4)

2(2-0-4)



513 452

513 454

513 461

518 313

518 314

518 321

518 322

518 323

518 331

518 332

518 335

518 336

518 347

518 348

518 349

518 350

152

LANBUYSIUDINAN AN ITUYRA

(Organic Chemistry of Natural Products)
WAnSuTisTsuATiTigrEvnaen

(Medicinal Natural Products)
NANNINNTINARAEHENTUeIUTANTTY
(Principle of Business and Innovative Products)
2YIINYINGIU

(Soil Microbiology)

U URn139a¥3Inemnaaiu

(Soil Microbiology Laboratory)
YNV NGNS WU

(Dairy Product Microbiology)

U URN159a83InevaanEnsinaiuy

(Dairy Product Microbiology Laboratory)
lUslulednduagnslulefing

(Probiotics and Prebiotics)
Frvewazmaluladuasdan

(Yeast Biology and Technology)
UURNTINewasinalulaguasdan
(Yeast Biology and Technology Laboratory)
wiAlulatunas)

(Fungal Technology)
UfuRnswalulagues

(Fungal Technology Laboratory)
FVPAOULINIFIUAMTUNTIATIZRA UL INEN
(Standard Test Methods for Mycological Analysis)
mamaauqmémﬁamw

(Biological Activity Assay)
UFtRnInInAaaugmsmIeiinmn
(Biological Activity Assay Laboratory)
muﬁmyjammﬁamw

(Value-added Biotransformation)

3(3-0-6)

2(2-0-4)

2(1-3-2)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

2(2-0-4)

1(0-3-0)

2(2-0-4)

1(0-3-0)

2(1-3-2)

3(3-0-6)

1(0-3-0)

3(3-0-6)
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518 421 a;a%ﬁwmmﬂmmnﬁaqmmw 3(3-0-6)
(Food Microbiology for Health)

518422 UFURNIaTINe Mo M siiteguam 1(0-3-0)
(Food Microbiology for Health Laboratory)

518 441 9advinetlumsdesaansansuaznsidnansfivaindauindon 3(3-0-6)
(Biodegradation and Bioremediation Microbiology)

523311  LATBATIEININTINN 2(2-0-4)
(Bioanalytical Chemistry)

523312 UJURMIATIRTIZYnIeInIm 1(0-3-0)
(Bioanalytical Chemistry Laboratory)

523313 L@ug03TINN 2(2-0-4)
(Biosensors)

523314 TARTINN 2(2-0-4)
(Biomaterials)

523481  GesAmamzlualiuszgnduarqadiinengnanmnss 1 2(2-0-4)
(Selected Topic in Applied Chemistry and Industrial Microbiology I)

523482 BosdaenzluaiiUszenduar9adiingrgnanvingsy 2 2(2-0-4)
(Selected Topic in Applied Chemistry and Industrial Microbiology II)
wazannsadondnwsedvitunguivideruidente

2.2.2.2 WNUEVNIANEN
(1) nguindeduiten Suiulddesndt 10 mihwefn (Ineiden 523 496 anfafnw

$1uu 6 mieAn warivdulunguiaduiden Suaulidesnin 4 mefn) Yszneuse

513314 adlefiunIdluaugnaivngsy 2(2-0-4)
(Inorganic Chemistry in Industrial Applications)

513325  meeansiuadesluaugnaivngsy 2(2-0-4)
(Nuclear Science in Industrial Applications)

513326 willddavesansluanalvglusnugeamnssy 2(2-0-4)
(Physical Chemistry of Macromolecules in Industrial Applications)

513344 FMIANINTUAL] 2(1-3-2)
(Methods in Biochemistry)

513438 waledinnesitugsdmiunisldomiugaannssy 2(2-0-4)

(Advanced Analytical Techniques for Industrial Applications)
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513 443 walulagusseuled 2(2-0-4)
(Enzyme Technology)

518 307  9AUIINYIMDIMTHALRAAINNTTY 3(3-0-6)
(Food and Industrial Microbiology)

518308 UURNIITIINGIMNBINTUALRAAIMNTTY 1(0-3-0)
(Food and Industrial Microbiology Laboratory)

518 411  aTIINYIMNNITNYAT 3(3-0-6)
(Agricultural Microbiology)

518 412 UURAN158TIINGIMNTINYAT 1(0-3-0)
(Agricultural Microbiology Laboratory)

518431 waluladmswinidosdu 3(3-0-6)
(Introduction to Fermentation Technology)

518432 UitRnmsweluladnsntnidedu 1(0-3-0)
(Introduction to Fermentation Technology Laboratory)

523496 aviafnm 6(laifaandn 300 Falas)

(Cooperative Education)

(2 ngudvnden Iwulitdesndt 8 niledin Usznausie
513357 UjURnmseidunsdlunuepamnssy 2(0-6-0)

(Organic Chemistry Laboratory in Industrial Applications)

513415  Jaguily 2(2-0-4)
(Nanomaterials)
513 435 ﬂ']'ﬁmﬁfwﬁmamﬁéﬂaqﬁw 2(1-3-2)

(Chemical Analysis of Water)

513439  ndlviluauenamnssy 2(2-0-4)
(Electrochemistry in Industrial Applications)

513 441  avesluTAy 2(2-0-4)
(Protein Chemistry)

513 444 Fuadvedlavurans 2(2-0-4)
(Biochemistry of Nutrition)

513 452  LALDUVSOVDINANAUTIETIUYIA 3(3-0-6)

(Organic Chemistry of Natural Products)



513 454

513 461

518 313

518 314

518 321

518 322

518 323

518 331

518 332

518 335

518 336

518 347

518 348

518 349

518 350

518 421
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WA Suiis s ATTig SN

(Medicinal Natural Products)
VANNIINNGINIRALHANTUNUINNTTH
(Principle of Business and Innovative Products)
RTIINYINNAY

(Soil Microbiology)

U URn159a¥3Inemnafu

(Soil Microbiology Laboratory)
RYVINYIVBIHAR UL

(Dairy Product Microbiology)

U URN159a8IneveanEnsinaiuy

(Dairy Product Microbiology Laboratory)
TUslulefnduaznslulofing

(Probiotics and Prebiotics)

e uazinaluladvosdan

(Yeast Biology and Technology)
UURNTIMewasinalulaguasdan
(Yeast Biology and Technology Laboratory)
wiAlulagvees

(Fungal Technology)
dRnswmalulagvess

(Fungal Technology Laboratory)

VPO ULINTFIUAMTUNITAATIZRAULARTIINEG
(Standard Test Methods for Mycological Analysis)
NIMAABUGYENIITINN

(Biological Activity Assay)
U;jﬁ'amim'imaauqmémq%amw
(Biological Activity Assay Laboratory)
mstﬂm&aﬁmm%amw

(Value-added Biotransformation)
a;a%ﬁwmmﬂmmitﬁaqmmw

(Food Microbiology for Health)

2(2-0-4)

2(1-3-2)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

2(2-0-4)

1(0-3-0)

2(2-0-4)

1(0-3-0)

2(1-3-2)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)
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518422 UAURN9aTine meemnsiitoguamn 1(0-3-0)
(Food Microbiology for Health Laboratory)

518 441 9advinetlunisdesaansansuazmsinansivandaandon  3(3-0-6)
(Biodegradation and Bioremediation Microbiology)

523 311 LATILATIZYVNTININ 2(2-0-4)
(Bioanalytical Chemistry)

523312 U{URNISLATIATIEINNTIN N 1(0-3-0)
(Bioanalytical Chemistry Laboratory)

523313 WUOITINN 2(2-0-4)
(Biosensors)

523314 TARTINMN 2(2-0-4)
(Biomaterials)

523481 GosdaemizluieiiUszgnduazgadiinengnamngsy 1 2(2-0-4)
(Selected Topic in Applied Chemistry and Industrial Microbiology I)

523482 Fesdmamzluiniusrynduazqatiinengnaimngsy 2 2(2-0-4)
(Selected Topic in Applied Chemistry and Industrial Microbiology II)

wazanusaiendnwselvtunguivdeduidenle

3. nuandvaends  uaulivesnin 6 wudlwin
Thden@nwildanyniedvlusedulgyinindeaeulunmingdedatinmie

e veantudy o AldTurnuiureuanaunsTuNSUSEAMEIenmans d1idndAnw

dondnunneinluividenvenunaivianzazdoniluanmszduadevemnseivlui

LANIEATUVDIVLINIVNANIEMY LiaRTIERURaUlUN1TANSINSANE

wanewn - nstumbeinlunsaznnainlidudusgiv ssuendumbheinseiyle

e mislUNaaesranivlale
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uNUNTANYINEANgATANYIIYNATIUTTENALEYaTIIN1NEUNTIH

U9 1 7AnsAnEN 1

IRAIY Fose3wn IMUIUNUIEAN
(u-U-u)
SU 101 AavzAaUIng 3(3-0-6)
SU 201 Mg uluganiva 3(2-2-5)
511 106 whaRdadmTulnInemansdInm 1 3(3-0-6)
512101 | ¥9ivnegvld 3(3-0-6)
512 102 UFTRN T IneTly 1(0-3-0)
513101 | edlhly 1 3(3-0-6)
513103 UFtRmsiaiivialy 1 1(0-3-0)
514 101 TAndAlY 1 3(3-0-6)
514103 | UjURnsiandvialy 1 1(0-3-0)
3N 21
Vi1 mamsinenl 2
IRAIY Fogre3wn IUUNUIEAA
(u-U-u)
SU 102 Aauinsaseasse 3(3-0-6)
SU 202 Adanguiiton1sdeansuiunea 3(2-2-5)
511 107 wAaRaAAMSUTNINEAENITINN 2 3(3-0-6)
513102 | wadvild 2 3(3-0-6)
513 104 UjtRnsaiivialy 2 1(0-3-0)
518 101 TNl 3(3-0-6)
518 102 UFtRNMI9aTinevily 1(0-3-0)
...... A NAONES 3
3N 20
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uNUNTANYINEANgATANYIIYNATIUTTENALEYaTIIN1NEUNTIH

N 2 aAnsaned 1

WU Fas1e391 MUIUNUILNA
(u-U-u)
SU 301 wallosAug 3(3-0-6)
513231 | wdAsen 2(2-0-4)
513233 | UURnsaiitesien 1(0-3-0)
513250 | \AdlBun3e 3(3-0-6)
513255 | UURnsiediaunsd 1(0-3-0)
518 210 | wumfSEINenUssyns 3(2-3-4)
518211 | winsivenUszens 3(2-3-4)
523201 | avudaendeluaiivayadainen 2(2-0-4)
521U 18
Ui 2 aemsAnuidl 2
WU Yas1e39n UIUNUILAA
(u-U-u)
SU203 | YinwgnsAeansoensaiaassn 3(3-0-6)
SU 401 asduguszneunsiduindeusnouianssu 3(3-0-6)
513224 | wililEdalusugnamngsy 2(2-0-4)
513235 | welalnsgiiviuasielunugaaimngsy 3(3-0-6)
513236 | UjtRmamedeieseiiviuadiolunu 1(0-3-0)
9REIMNTIY
518212 | gadnivemsgpaunssuosdu 2(2-0-4)
518213 | UjtRnmsgaTrinemsgnanunssudossinn 1(0-3-0)
...... Gonlumnaivndnwily 3
...... ndeNLES 3
321U 21
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uNUNTANYINEANgATANYIIYNATIUTTENALEYaTIIN1NEUNTIH

uaulAs99UIdY
W 3 mamsinendi 1
eIV Fosre3an F1UIURULAAN
(u-U-u)
SU 402 UINNTIULAZNITOONULUY 3(3-0-6)
513 341 Al 4(4-0-8)
513343 | YdRnsyaedl 1(0-3-0)
515 203 ahndmsuTNINeIFEnITInIw 1 3(2-2-5)
523 301 JEUUNTIANTAA N IUEAANNTTH 2(2-0-4)
...... Agdonlunuanin@neiialy 3
...... FdenlumnaIvIane 4
FAUTIIUIY 20
Wi 3 aamsdnendi 2
IWEIV Fosre3an F1UIURULAAN
(u-U-u)
513 356 anlasalnUlupiidunsgdmsulalunu 2(2-0-4)
QAANNTTH
518303 | WugAansvesqaun3d 3(3-0-6)
518304 | UURMsiugeansvesqdunsd 2(0-6-0)
523302 | mhegdfuRnIsnszuIunIsTINN 2(2-0-4)
523303 | mwidanguidieldiumsinenmans 2(2-0-4)
...... UsAUEoN UM AN 7
...... I denlumnAIvIang i
DUTULESUINYENIWDING Y 15 4129
FAUIIUIY 22
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uNUNTANYINEANgATANYIIYNATIUTTENALEYaTIIN1NEUNTIH

WAUERNAANEN
W 3 mamsinendi 1
eIV Fosre3an F1UIURULAAN
(u-U-u)
SU 402 UIINTIULAZNITODNUUY 3(3-0-6)
513 341 Al 4(4-0-8)
513343 | YURnsTedl 1(0-3-0)
515 203 anfgmsuNINeImEansTININ 1 3(2-2-5)
523301 | syuunsdnn1saannlugnaInngsy 2(2-0-4)
...... Sgdenlumnadudneiiily 3
...... P NFONIUNLINIVUANY 4
FAUTIIUIY 20
W 3 aamsdnendi 2
WA Fosreivn IIUIURUAN
(u-U-u)
513 356 anlasalnUlueiiduniddmsulaluanu 2(2-0-4)
PNAIMNTIY
518303 | WugAansvesqaunsd 3(3-0-6)
518 304 | UURMsiusmanivesqdunsy 2(0-6-0)
523302 | wiheUfuRNITNITUINNISTINN 2(2-0-4)
523303 | mwidanguidieldiumainenmans 2(2-0-4)
...... diAudenlumNAIIANE q
...... A NFONIUNLINIVUANY q
DUTULESTUINYENIWDING Y 15 4la9
FAUIIUIY 19
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uNUNTANYINEANgATANYIIYNATIUTTENALEYaTIIN1NEUNTIH

wAUlASIIUINY
I 4 aansineni 1
VAU Hosne3v1 UIURUIAR
(U-U-)
518 401 Fraumamandiedu 2(1-3-2)
523 391 53108175748 2(1-3-2)
523 491 GHENTg 1(0-2-1)
AU 5
I 4 aansineii 2
SHAIYN Fosre3an IUIUAUBAR
(u-U-w)
523493 | lassuide 3(0-6-3)
FUIUIY 3
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uNUNTANYINEANgATANYIIYNATIUTTENALEYaTIIN1NEUNTIH

WAUENNIRNEN
Wi 4 mamsinendi 1
eIV Fosre3an F1UURULAN
(u-U-u)
518 401 Fraumamandiedu 2(1-3-2)
523 391 sz 8 UIINe 2(1-3-2)
523 491 duaun 1(0-2-1)
ausIsBNAMUNTaNd S utnAnwlUUfUR 30 Falu
annaAne
FUIUIY 5
W 4 samsdnendi 2
WA Fose3w J1UURULAN
(u-U-u)
523496 | andafin 6(laitiornin 300 Falu)
33U 6




523 201

523 301

405

A195UNETIBIVIEIVIVIARUTTENALAZYATIINYIRAEINNTTU

anuvaaaieluniinazyadaingn 2(2-0-4)
(Chemical and Microbiological Safety)
Araduneu : 513 102 iy 2
518 101 ga¥ingnly

n1suURaulunsiuguiinisieliuasgadvinen seAureInulasnieni
FinmuagnealJiRn1stilisde Teuarnuvasadelumsidasiniivazingdunsie
nsdanisvesideaisiail wagarsdinan wn3eslesfudruyana n1sneuld
anunsaianidu mavgumenuaidosiy

Regulations in chemistry and microbiology laboratory. Biosafety levels
and biological safety cabinets. Material safety data sheet (MSDS). Waste

management of chemicals and biological substances. Personal protective

equipment. Emergency responses and first aid.

FTUUNFIANITAMA N IUAAEMNTTH 2(2-0-4)

(Quality Management System in Industry)

v o

¥1UsAUnou : 513 235 madadnsieinviuaislunugeamngsy

)

Formuamiluirfeanuansavesiesujifinismaaeunazasuiiisy
W1A351UNTUURNUdmSuTEUUAUA I TRIU]URNYSAY Wan. 17025 A1g
Uszgndlddoriivun wen. 17025 3Fnsvirszuudanisaunindiuduanden
lowwdlo 14000 %’aﬁmum%uﬁugmﬁﬁﬂLﬂuiumswﬁmLmeU@mmmimmmmgm
GMP msf]’@lﬂﬂi@MﬂﬂWﬁﬁuﬂaﬂuUaamﬁaLﬁamu@mﬂszmumimﬁma’lmimmwu
HACCP

General requirements for the competence of testing and calibration
laboratories. Standard operating procedures (SOPs) for laboratory quality
system SO/ [EC 17025. Application of SO/ IEC 17025. Requirements of
environmental management system ISO 14000. Good manufacturing practice
(GMP). Hazard Analysis and Critical Control Point (HACCP) for food quality

assurance.



523 302

523 303

523 311

406

MiU{URNISNTEUIUNITTINN 2(2-0-4)
(Unit Operations for Bioprocess)
deAuneu : 513 341 YAl

nszurumsTanmbesiu saunamansuesoulesiuasisad fugiuresns
ARNIALAENAIIU N15671810UNIAUATNEIIY wé’ﬂﬁuugmmiﬁﬂmmuazmi
PENKUUAINTUNTEUIUNITTINN Uﬁﬂ’amsmwwwmmﬁaqﬁu NANN15YNUVRY
yien1suanlugnamnssuiedl Tl wargaTiiner msusnuazmsviliuianslu
NSTUIUNTTININ NANSUIULAZERAIMNTTUNINTEUIUNTVININ NTBATIENUAE
UAUBTBLANNNTEUIUNTTININ

Introduction to bioprocesses. Cells and enzyme kinetics. Basics of mass
and energy balances. Mass and energy transfer. Principles of calculation and
design for biological processing. Introduction to unit operations. Principles of
unit operations in chemical, biochemical, and microbiological industries.
Separation and purification in bioprocesses.  Bioprocess products and

industries. Data analysis and presentation in bioprocesses.

mMudangeiionisldnuneingimans 2(2-0-4)
(English Skills for Scientific Purpose)

ViNYeN1381U a3UANNAINTLANININGIMENT UNAILIYING Uagdsnis
yaaes MAateafuAdomaniinazgadainen

Reading skill. Summarize scientific information from research articles and

protocols involved in chemistry and microbiology research.

ANAATIEINITIN W 2(2-0-4)
(Bioanalytical Chemistry)
Artadunew : 513 235 nadalengiivuaislunugnainnsy
n1sUszgnadanstilean-ddbaaunlnsalallunisiesierluana 13
nuretluana waznsinmuuisenvesgaiunidluaniizmig q
Applications of UV- Visible spectroscopy in analysis of important
molecules, their molecular functions and monitoring of microbial activities

under various conditions



523 312

523 313

523 314

523 391

407

UuRn1sediATIEInIedanw 1(0-3-0)
(Bioanalytical Chemistry Laboratory)
Adafuniou : 513 236 UjtRmamadediasgiiviuailusugnaivnsy
523 311 LaRIATIERNSTIN N Miseaassunseunulitesnin
10 dUn 9
mMIsnnaesTidenadastusedan 523 311 inddesgiidednnim

Experiments related to the content in 523 311 Bioanalytical Chemistry

\WULLRITAINN 2(2-0-4)
(Biosensors)
Adafuniou : 513 235 wadninsziviuasiolunugnamnisy

nEnn1sTeu daudszneviiugu uazsiavedlulewuiees saludenis
UsegnaluAiinAsemadeadinm

General principles, basic components and types of biosensors.

Applications of biosensors to bioanalytical chemistry.

YERFINMN 2(2-0-4)
(Biomaterials)
FuUesPunau : 513 341 FLAd

1Y

lassadrmaniiuazaudivesTanBinnnianudAysanseuiunisginim
NNYAFINNTIY
Chemical structures and properties of biomaterials for industrial

biological processes.

32 8ua538 2(1-3-2)
(Research Methodology)

N50UkUIANTUNITITY N1990NLUVIIUITY AIuUT auuRgIu NUNIU
I55unssuTiiItes N13gUAIBEN N1SLAUMIBEIN N13TIUTINTRYA N15AATIZR
Joya NsWgUToIANelATIWITY MITEUTENUlATIILATY

Conceptual research framework. Research design. Research variable.
Research hypothesis. Related literatures. Sampling. Sample collection. Data

collection. Data analysis. Research proposal writing. Report writing.



523 481

523 482

523 491

523 493

408

Fesdnannzluaiiuszgnduazatitinegaavnssy 1 2(2-0-4)
(Selected Topic in Applied Chemistry and Industrial Microbiology I)
Adafuniou : 513 235 inadadneidiviuaislunugaannssu
518 212 9T AvemsgAa NIy
Gesihaulalutagdumaeivssgniuazqadnineigraimnssy
Topics of current interest in applied analytical and industrial

microbiology

Fesdnanrzlulaiiuszgnduazgatiiinergnanvingsy 2 2(2-0-4)
(Selected Topic in Applied Chemistry and Industrial Microbiology II)
Adafuniou : 513 235 inadadneidiviuaislunugaannssu
518 212 3T AvemsgAa NIy
Gesihaulalutiagdumaeivssgniuazqadnineigramnssy
Topics of current interest in applied analytical and industrial

microbiology.

GHERTY 1(0-2-1)
(Seminar)
dunwluitemaulalutagiunmaeiivssenduaz3aineranaivngsy

Seminar on topics of current interest in applied chemistry and industrial

microbiology.

1A3997U43Y 3(0-6-3)
(Research Project)
deAuneu : 523 391 seilsuinivy
Feluhdeiiaulamemaeiiussynduazgatinineigaanvnssy meldnis
WUU0991915E 7T
Research on topics of interest in applied chemistry and industrial

microbiology under the supervision of a project advisor.
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523 496 @Wn9ANEA 6(laitfoendn 300 42lug)
(Cooperative Education)

[y

dsAuneu : 523 391 seid8uITITY
lngAUBUYUYRIINIIHTURAYOUNENERS

AnuftRsuluanifuniaszvieentuiiferdestvnumaaiiussgnduas
AYTIMY1AAMNTIN AN1TTNITNER NMTATUANAMAIN NMIHAUINEASUIIUAL/
vionsuilalymaslassnuildFuseumnenieldnismuauues@iugnslu
aouUsENaUNs wATe1NIENUSNW

Practical training in a government or private institute involved in applied
chemistry and industrial microbiology. Learning about production, quality
control, development of product and/ or solving an assigned problem under

the supervision of an expert in the institute and the project advisor.



	18.เคมีประยุกต์และจุลชีววิทยาอุตสาหกรรม(148-162)
	12.คำอธิบายเคมีประยุกต์จุล

