uA. 2

NangnIINIAEATUNIAN
v nalulagdinin

(nangnsuSuuse W.A. 2560)

Yosnriugaufn UMV UAY

Isne/AnE/n1A3n  Anzalulad/naivwmalulagyinin

nuah 1. Yoyanaly

1. siduasvenangns
mwilve:  ndngesInemanstudie anivinalulagdinn

Nw199nY:  Bachelor of Science Program in Biotechnology

2. YpUTYazaIvIIu

'
=~

@ a LY a aa
Yo (wnlne):  IneneansUdie (naluladdinin)

'
= '

Yogeo (Mwlne):  m.u. (naluladdinin)
Foudu (Mw1dangu):  Bachelor of Science (Biotechnology)

Fote (Mw1dange):  B.Sc. (Biotechnology)

3. ¥en

4. Fwrunileiniteunaeanangns

133 BUenn

5. JULUUVRIVANEAT
5.1 guuuu
nangassERuUSes vidnans 4 U
5.2 UssnnYasviangns
NANGATNIIVING
53 penitld
MY kaZNIBIBINBUNTIIV
54 msudidnen
SuinAnwilng uaztinfnweniissemaiausaldniulngldidusgned
5.5 anusauflafusantudu

5.6 m3lWiUsyaunganianisdne

TUSayey e sanaivfe)

6. HOMUNNYBINENGATHAZMINTUBYIR/ATIurDUNENGRS
Jundnansusuuse we. 2560 Usuugannudnansivenmansionda awivunalula8dinim ndngns

W.A. 2555




uA. 2

AMYNTIUNINAUNTOIMENGATVBMM NS Winyeulun1sUsEuATal 11/2560 Tufl 30 Wwiew 2560
anunInende eudAvananslun1suseyunsan 7/2560 Tuil 5 nsngIAx 2560

Wagou Nan1sanw1f 1 UnisAnwn 2560

7. anuniaulun1simeunsuangasninnnInLasInsgIY

P a

ndngnsiaunionmounsindundngnsiinunInuazuInTIu AMUNTBUNIATTINANID

q L]

seauaaufnwied uln1sAinwn 2562

8. a1¥niiaunsausenauldnasdndanisanen
8.1 A3
8.2 unMidsuazinIngmansmumalulagiinmnioinemansdinin Usednan1iuise nueausIvnns
WAZNIADAAINNTIY
8.3 91919MT WINNUTIBMTLAENINNUTTIAMAR
8.4 fusznaunsmunaluladdinin uag/MIegnavnIsuinens
8.5 ANANMINANIUUTENOUNITANURNANTTUNYAT
8.6 D1WNDATY

8.7 @nwsaluseauludindnw

¢ Yo

9. 9 lavUsEdndnUnsUszynvu Al uazAAin1sANY1Ye9@1SEYURRYaUNaNg NS

Y

1 uelleg Wean 3-0099-0000¢-3x-X  {AIBANEATISY  Dr.-Ing.(Chemical and
Bioengineering)
2.3, (Aminssuall)
MU, (Aluladdrnin)

U5.U. (NM599N159134U)

o

o '

2 WYANS ITANUG 3-5099-x000¢- XXX

q

18@M519158  Ph.D. (Biochemistry)
WA ([@edl)
M. (Al

3 WNENIITITIA BASNWINT 3-0099-0000¢-3x-X  WAIWANEAATINGG A, (maluladTanm)
M. (WAlUlagNIaTININ)
M. @)

o

4 WeEnIunI ARG 3-1012-X00KK- XXX [y

WAERSI5E . @l

W.U. @edl)
5 wgefdnval @ane 3-3399-5000X-XX-X 819159 Ph.D. (Chemical
Engineering and
Analytical Science)
WA, (wnalulagdinin)

MU, (wAluladTanin)

10. d@01ufIANISLIBUNISEIU

AEALlAE WINYaEYBULAY




uA. 2

11. aaumsalmeusnvienisianniisndudeuihuniansanlunisnunundngns
11.1 891UANAINIINITNAIUINLATEFND

MngausureImMIta I umAluladtanmifuduunuinuasvgiauasdeuuisnd atudl 6 (e,
2530-2534) vautligtiumeluladtinmsadumansidanudfyuasdunumlunmaimumeiuesvgialu
AR 9 11018 119 udugREINIIN AUNITNEAT AUNITUNNIRAZENSITAEY T3DAIUNGI LAY
dsnndon lunnuinmiasysRanasdinuuiand atufl 11 (e, 2555-2559) Sgunaldliaudidryfunsiaun
Mdsrusioidesnanunuinuasygiauasdsauuiand atufl 10 (e, 2550-2554) Inglannznsiimunindsay
maFAnemanfuasimaluladilesesiunsugudnansuesmsianndusing q fasdidaaduamnuduudes
yuvuardsan neldnsysannsunAnasvgianeifisaazmsliussleviangidyy viesiu iensusuliln
WMUNZANFBN1TIANITNINEINTUUFIUAIIUNAINAAIENITININ faiiflerfunannimlnesuvesUssmauaznis
fmnuedluszaren nevstunsnavdsuuasedlaneganaiasiuassghauasdany aanudnamii

9 o

mamumalulaguazuinnssy waslgymeundinuuaznnelaniou asiuluwnuiauiesegiatazdng adun

' ° [

11 SyuraddlanadwmemsimuimalulagdinmvesUseinaiensimngsiatinwadelvindyarias dmsu

U

1o o w

TuunuianAsygiauasdinuuiend adudl 12 Jaduusuinuiasvsiauardsnuuwiandadulmiizuiaia
szl Sgunaldlveruddyuazsaduludunsensefudnenmnsudstusasnsvgeiuiudnaels
Uunansgnelags msimuaunutisisuarnissesiunsidngdenudaey lnunsenseauamnInnIsAny) N3
dhdsmsnwegnaiuiioniu siliemstanndamuansavesynannsindnlfaeandoatunnudomes
paALssY wazditaauanansolumsudeiilusedununed venaniluwsuimuasusAouas dsauuisnd
atiufl 12 Sgunaddiianuddyimsaieamnuaiyivlsmasssghowssdauiiduiinsiuduanden nsdnds
uazmslivstlevianeuvannvansveminenssssunalviAnysyansnmgean Taomaluladdanméaunils
Tuwaluladiifiunumddsenmsiauussmalusuan

MNuNLTRUATYgRakardsauuieRatuiiiium wazatuiimaasldlusuan asdiuldinussmalne
Jadeanisiidsaumsinuineimansuazimaluladifiosesiunsiasunvasaznisifindanuanansalunis
wsfuresuszmalusuian Tnstanzynainsmenumaluladtinmifinnuinnudesnsy fnusssy 3osssu
finnuAnsisuadieassd amnsoufufuaziunisudsullameuatssialankaganufinuiiniediu
welulad masnauiidnenmlunisuszgndldanuisumaluladtinmiiiedesenglityaviosdiuiienisaiis
yaLfinanammainvaneveminnTnsinmameliuugiasvgianeLiies

11.2 #01UANTAINIINTITWAININNFIANLAZ TRIUS T

Senlvefimsdsuuamndsenmuunlugdsaumiosiesnafiiugeduogninngs dwarhliAnem
doudssvhadineldunuaselddos 39ul we. 2556 wuhanuuanssszriegiingldinnuasssldtion
usnAefugeds 34.9 wh arandesdfiinduiddessansenudelomaluniadfeatainisduauam uaslona
TunsidrfanisinuvesFeslonalasiamzaulusuun ueniniudssmealvedafinmaudsunadugdae
fasongntu Tnsananisaiiilud wa. 2567 Ussmdlngasiisiuiuleenguszanudonas 20 vesssansiions
vosUsEine GeazdwmaseAlidefugunmiifiugidu swdsdwalmiinnsuaueaufifoussudugs
mesnnemansuazmaluladifiosesiun1svenefueanIAgaa NI MANYATATIL NMSUNNELALAN5150IEY
wazanAUENITAng q fiieates nedstussdeudugulunstamimeluladuasuinnsuessemadseglu

1Y

szaue JevihlilenalunswisturesUsewmegluseaunideyieuiuusenaiimmnuwg

-3-



uA. 2

¥ wa. 2558 1WuliUszauedouiinaesanysainudonnasiiussimmaundnldasunusim fulung
Unsondeu (ASEAN Charter) Useinalnedsiasinisiwiouainunseuuazusudniunisiine aaenaundnans
wazmsaeulviiaumieniioriandin wnwu wazdszvvualnelitianuieuansn audnuy uasinuy
e 9 iionIiisedieludsauiiddsuulasazianuanvangluidmeiiaenfuiudennasiidmunlungdng
oG agnelsfiniu wdsl we. 2558 UszinalneAdadoundyiunnuiudsuulasinuasusiauasdsauiiiaa
Guuwmaluasnanntu dafu Sfesimaniouaumiendrmihludunsing aaonundngnauaznis
asuidosiianuiiualiy sesfuiuanuasuutas uazlinsAnvnduiadesdiolumsiaurauliiaiud
AMNANTD VINWEN9IY wazANEN AN 9 Wen1segTauiusadufvinunalannuaIniatenig

Tawsssuludsanendounal

12. wanszuannde 11 Aemsanvangnsuazanuieatesiuiusisvesaanty
12.1n15WAIUMANEAS

Mnnsiasuudaswesdinulnonardenulanludiudng 4 vaduasegiauazdauy n1sunnduay
ansnsuan malesnsunases melulafansaumenasnisdeans neusfuaudondimadaay nadidena
mansfine uagnsliusslovdainenuvainuatsremineinsmedanin Snnsidnsussneuendeu
dsnalianudueguosauludinuiinisivdsuntasldaniduduegiain seasguinluaniunisalfang
wIngrdgveunnuliiwumdngasinerdudes avdvimaluladdinm Wllanuvuaiouaziniunis
Wasuuawesdsaulan uazialemaliiin@nuivnsmsssmaiaunsoldnulnglddusgeiannsadndnm
ndngnatldfe TnedaliinisFounisaeusislumengul naufod sunsdaaduli dndnuldFoudiu
Uszaumsaiaidasnsiinanuluaniuuszneunisitiieades saensunsduaialiindnwlsysannisainug nisaa
eswiegnaduseuu wariivinvelunsudtywrihunsiilassnunaneluladinin wiedussuvaniadnud
WunsufiRauassluanudsznouns lumsiaumangns anninerdeladdafsmnumainvaneveividenty
aedvdnmuanuaiinuazarmauls musidldimafumuinugindn uasinuensdouilunmssei 21 el
Wlendnynainsiiinnuiarmausauazdomgmeansmansuazimaluladnunseuasgunaadnising
wisd Asugludunsugnileaiesssuuazasseussaindn msasaunsnansssulunsanduiin dadeuda i
AsuRnTeUsiadan WuTdinnieavinnu (Ready to work) iesesiumsiigrainussnuiidsundasetng
i’mﬁaﬁ”’ﬂuﬂaﬁgﬁuuazamﬂm

12.2 anuiigadasiuiusiavasanitu

wanyAaInstumanaluladn miidaauaimsaluniswdsilussfuanna fenudemnguas
Uszaunsalinfousenisujuianuluanindn faruinsisuaivassdlunisafrmasuidouazuinig
MOUAUBIAIUABINITVDINIAY maamusaq%’umiﬂ’wmﬁmmwﬁﬂLLazé’aﬂmﬁy’a‘LuizﬁugﬁmﬂLLassxﬁummﬁma
sutadugifinass 13es33 9sseusIaluindn fenusuinveudenuiosuasdny wioudensdouulas

WAZNISISEUINARAYIN

13. anudunus (813) ﬁuwé’ngm%‘lu fidnseulunnz/nadvisuresaantu
13.1 msdan1sGeunisaeulundngasil Sane/nmadvyvaunienduluuminetdesaudievioliognls
laidl
13.2 iﬂa%%w‘iuwé’ngmﬁ“Q’L’%auiuawﬁ'uﬁﬂuﬁqa 1dun dnfnenainamedng q TunrInenasveauuiu

[EtY




uA. 2

13.3 mMsuTmvangasil

Luidl

NUIAN 2. ToLAANIZURINANEAS

1. Uy anuddgy uazinguszasAvamangns

1.1 YSugn

' a o a

nangasInermansiudie awivimaluladyinin angnsuiuuse w.a.2560) sawdntudinlidaiug

3

Auanasatusumalulagdinm Sinvewasuszaunisainsiteuiiagnslnu o nfeudwsunmsvinau ms
widgmuagnmsiawiausluaivinmsAninmaluladyinim Innsssu 9385550 UAITIYIUTIUAMNEN
An3AnIw iWhlaluaanunisalveslanuazdsaudifianuuansaainnatsuazivdsuuUasegaasainan 1y
Taudinfifsuszasduesdmmaznanauilagiu
1.2 Inquazeed
wdngmsinemansadin awvivimaluladiinim mdngmsuiuuse w.a.2560) Tmguszasdiiondn

(1) fanusuazyszaumsainmaious aunsaufifauluaivinalulag@innldegrediusedngamn
2 fiauaiursalunisAndiasisrinazSisuaineassd lneldanuiuagsyszaunisalluaivnin

wialuladTanmlunisuntemnisvinauls

o

(3) TVN¥EANNAIUNITAAIUNISABANT NITIATITIINY NISLIABLRIADSLAaLIALULATANTAUMA LarnNIS

o o

Innsaselya

a

(@) fiAusIsU 3U555U KATATTUIUTIUNINIVING ININ waziiinwranunsaumudiny N3dusans

q

ULAENSIITIN I UBWIAR

o

(5) TANMUAINITONNUSUITNTINNUANUADINTUDINDIDULALHIAUAIYANUSURATOUS BNTN
ANUANSISUAS AT AR WAILIAULDIDE19ELLELD
(6) Hlannssauniielna danuiauaunsanedisenasdnwidsluszdvgauniniglunazaiguen

Jseine




uA. 2

2.

uNuRAUIUTUUTS

LHUNISARILY/WAsuuUas

nagns

19 % =1 °o <
Wﬁﬂg']U/ﬂ’JUQ“Uﬂ’J"IﬁJﬁ’]Liﬁ)

T siauInsiseunsaeu

1. duasunisisouni1sae Uiy

2. d9@5uN15IASIERUNAINY
N5AITNIVINITHALAITUNEUD

wihduSeudunwndinge

1. fswaudaluanieratenisiFou
nsasuduiiFoudugudnai
D191l

519791 TE024 761 dNUUINTY
walwladTanim sauau 1 lussie
Fanai

5187991 TE024 773 N1359A N
Jolgualasinismanalulagdinan
Sy 1 PlusedUnm

5187391 TE024 774 1ASIN1IN4
walulad@innw sauau 12 Falus
fodunn

2. 15197391 TE024 761 FUNUINIS

waluladyiniw lngunfnuisog

Wnauedununduniwsingy




uA. 2

B AsHaTnAnen

1. deaSuwavatvayulvindnwdl
MinwrANduiUSTENINYARALAY
AUSURnYeU tnedanaynsi
dnAnwilddinsinusudugBuss
lusunisiseunisaoulazianssy

PAIUTNAN®EN

1. tndnwisinsvinusuiugdulu
FunsiSounisaou fail

- fifvnssunsiaudungulunn
51831UHURNITRAL U187V
US98

- myvhanudungulusiedan TE024
773 n1599190LEUBlATINITNNY
walulad@nan wagsiedvn TE024
774 Tassn1smamalulagdinin

- msdwin@nulugauenaniud

- MsAnumTaUfURaniadnw

2. ﬁfﬂﬁﬂmﬁmiﬁwmu'ﬁmﬁuﬁﬁﬂu
FruRanssuimuindne dail

- Aanssuidauaiumsiemadungu
nionyanzlaedonansdivine
guuninAnwinalulagdinimdu
IS TRIRIEAYY Fuuzuumndlunis
ANIUAINITUT DI UTTE U
Tugusudszaraniioliin@nwile
Indanssuwazyausmtulnduly
AIUNINTFIUNITUTEAUAM AN
(PDCA)
-lasensiundnAnenve9nny
UAINYIAY WATNUILIUNYUDA

ANUMAUNT L




2. duasuwazadvayuliindnwd
AnsTIULAT TS TTILE TN AW
199591055 UMV TN T30
SulnvaURDAULDILAEIINANS1TUY

HIUNNNNISIS U TARULAE AANT T

uA. 2

1. duasuuavatvayuliinfnw

1A TULATISUTITUINNNINTTY

q

(%

ATuN1TISEUNITaY lagnTsiu
ANNIUATARAUNINIUTIETYIA 9

Y =

Y9InaNans J9e19138 aulug

@ @

MU QUalazaBALNINANANYME
fanaalusigivifuinveu lny
USUUTINI9A U UAINKNANS
Usgillunsimusansiseuilusu
Qmﬁ‘iiuLLa%ﬁ‘c’Jﬁiiuﬂ%\‘iﬁﬁhuu’]

2. duaSusagatduayuauiangsy
faundn@nwinaianssuiidnlae
Atz ndngns wazfanssuiidalag
UnAnwl vy vinygylduinsiu
anrduinuehavvituglduins
Aonssulivdniainn satndai

RN

versguinteddnl uaglning

Y

" nsideunlasganiuyes

WANgns

1. YSudsmanansiviaenadesiu
wleu1801ASy AUABINITVDY

Vioediu A1ATT LeNYULAVBIUTENA

1. 97899UNAN1TUT L UAINNY

walavel¥Undin

" aysinuilennlual o AdAny

Lo wuanuidumalulagulag

a

nna Fudunisulsguiinasegia

<

YpIN1ARLTUDBNLE YN LD LA L
YaAuiusnTu

2. WNAINIATUNTHAANGIUAN

o

FaAnN19T210N

q

1. 157187391 TE023 609 wAlulad
AMsHAnUIRaRaLLUILATNARS U9

MNeIVD4

2. 8578 73v1 TE023 50 4
waluladFinmiionisnanuia
Fanaw TE023 505 wmalulagnis
naniuginmuaslulediva way
TE023 506 walulagnisnanlulele

MU

" msiwunAngnnennsdaeu
WaTUARINTATUAYUNSITBUNS

GR)’!

1. deasulienansduazianvinnay
aluand13INTOUTNINIVING

MSUTEYULAEENNWINIINNNT

L 9717u819158uagyAaINg
atuauNITLSEUNTARUINTINANT
BUTUNINIYING A1TUTEYUUAY
dunwmdnng lddesninfevay

100 W@z 50 puaIAu




A,

" msiauvanansliiiuinsgiuly | 1 Aeanudsziiunangns 1. wuvasuanuianalavesindney
ANI7 ane. Mvua Yaavineg JaudinuasyldUndin
2. USuusandngmsyn 5 U 2. lnansnsuiulsmangns

nuAfl 3. STUUMSIANISANE N1sAiiuns uazlaseasnavameangns

1. S2UUNSIANISANE
1.1 ssuu

=

sruumsiansineduuunine Sadulumussidevaminerdeveuniu Tdrensinudussyans
WA, 2555 el 1 40 6 vioszideuiiasiiviuussll
1.2 N15IANITANEINIANTSANYINLAY
Wuluausudeun 1snemsdanisissunsaeunamsinuiiiiy seiuUSeyansuemming1as
1.3 nsiisulfgenueinluszuuninia

Laigi-

2. nmsanlunsuangas
2.1 Fu-narlunisaniiunisiseunisaau
AMANIANYIAY Woudunay - wousuAy
AANSANYIUATE  LHDUNNTIAL — LROUNGYAIAL
AANSANITAY  PDUNGENIAY — HauNINYIAN (013)
2.2 auantavasgidi@n
T dulunussSouuminendeveuuiu 160 nsAnwtuUSyges . 2555 wani 2 vaedulumy
sudouivsulgdlul
2.3 Jgymvastindnewsnidn
HapmsususannsSeulussdusisendnu sdumsisouifisuuuuuenmslunnifuidues fdse
9 Fesguanuosnniu fRenssuianisSeuluiouasAonssumaiumdngesitndnudosainsadauaaals
winzay uenanidamuinindnwusnidrfiarudiusdamaniuayinmansliifivme
2.4 nagnslumssndumsiveudledgu/dasriaveindnulude 2.3
2.4.1 IpmsVguiimeaindnwiivg wugdinisnadumnedin wedansseuluuning ds wasnsuus
I8N
2.4.2 $afanssudanunasosindn ileadsaudunsuasiuassruuniaiounisaou msduiuiie
Tunvninends 1[Judu waznnsneudednaiumig o
2.4.3 N133ALATINITNUNIUUNEHUTIEIVINIUAUANAAIEAST AL ING AN SN DUNITADUNANNIALAL
Uanenalifutinfnmsudil 1 lumeansinuniusazans deuttymiin@nwusnidrdauiduademaniuay
neneanslaiieame
2.4.4 fmsdeenansdfivinuuntindnu simthilaondosgua dniieu Truiaw uugi
2.4.5 Falidnmsnulznansserinsin@nunifue1nsdfivinuesaiiane wu yanAnsAn
2.4.6 fszuumsAnnunanisoulnge1sdiuinwm wieumsuugthnsFeu

=

2.4.7 fszvununmuanuiuiindnuluideninfnuldidilasgssieiiios

-9-




uA. 2

2.5 unun1siuiindnwuazddniansdnulusses 5 Y

FuuLNAnY IuulnAnwusaztnisAnen
2560 2561 2562 2563 2564
Ful7 1 50 50 50 50 50
Fudi 2 i 50 50 50 50
Ul 3 - - 50 50 50
Fudi 4 i - i 50 50
59 50 100 150 200 200
AIMINRzEITAINISANY - - - 50 50
2.6 SUUSTUIUAULAY
Uszunaun1ssiesu YauUszuna
2560 2561 2562 2563 2564
AsTTULTaNNSANY 1,200,000 | 2,400,000 | 3,600,000 | 4,800,000 | 4,800,000
SAUSW5U 1,200,000 2,400,000 3,600,000 | 4,800,000 | 4,800,000
Uszuun1951831e Veuuszuna
2560 2561 2562 2563 2564
widaey nouunuuazan 700,000 | 1,400,000 | 2,100,000 | 2,800,000 | 2,800,000
JUALTUNT (IRINASIS8UNNS 500,000 1,000,000 1,500,000 | 2,000,000 | 2,000,000
aau WauunAnw uTa*)
FIUIYTY 1,200,000 2,400,000 3,600,000 | 4,800,000 | 4,800,000

Usznnaunsanldineseviatnfnwdendngns = 96,000 um

2.7 STUUNISANE

STUUNIANT LﬁuLLUU%’USEJu

2.8 msigulaunulein 51838 warn1sanzileuSeutINNNINGNaY

T dulusudsenieuyinedoveunny @UUA 766/2549) 31978 N15ABUTlaUS 183 ML ANALLULYD

51930152 UUS 1S 3nn1sAnElusEUL wagsstlouuniinerdeasuunuy 11a28n15aansLisusaudny

UWINYNRE W.A. 2541

3. vangnswara1a1sslsou
3.1 angns
3.1.1 duaunileia

3.1.2 lassadevangns

IUUMIILANTINAADANENGAT

1. nuIIVIRNYINIY

1.1 nguivIne

TIARRANANGAS 133 Wienn

1.2 nguivuywemansuazdsnueans

1.3 naulvivenmansuazadinmans

133
30
12

12

NUBNA
NUBNA
nIYne
WUAR

WUILNA

-10-



uA. 2

2. VUINIVUANTE
2.1 npdnitugnuin T
2.2 nqudndeRy
2.2.1 nauAmiaduiiugiu

2.2.2 N§UAININ

2.2.3 AHATTRNNURAZANNARN W

2.3 NguAYRen

3. NUINIVUADNLES

97
43
48

33

WA
WUBAR
nwhn
nwne
wBAR
nwhe
WBAR

e

3.1.3 5197991

3.1.3.1 wnemAnw il

Unfnwmnunuazssassusedntunnainanwiniluaseluil lddesndn 30 wue

(1) nguivINIW

[

AMENBAYI183Y Liberal Arts Education

000 101 nwgangy 1
English |

000 102 N1W&INgE 2
English I

000 103 N1W1PINGY 3
English Il

000 104 N1¥1BINQY &
English IV

(2) nauATINYBuAMEnTLaTdIAUAENS

AMANBAYI183W Liberal Arts Education

000 147  FNANTUDIAINGY
Science of Happiness

000 156 W IMUTTTH
Multiculturalism

(3) nauvTIemansLazaAtinAans

AMANWMEI1EIY Liberal Arts Education

000 173 NWAHNULALELINADY

Energy and Environment

AANYLIIWIY Freshman Education

q

000 174  vinwen1siseu;

Learning Skills

AMANWUEI1EIY Education for Creativity

000 175 AISAALTNASINETIALAZNITLATYNI

Creative Thinking and Problem Solving

12 waene

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

6 wIEnn

3(3-0-6)

3(3-0-6)

12 wa8ne

3(3-0-6)

3(3-0-6)

3(3-0-6)

-11 -



uA. 2

000 176 HUsznoumsaineassn

Creative Entrepreneurs

000 160* pUNIMBSHasNAlLLATASAUVIATUNUGIY

Basic Computer and Information Technology

3(3-0-6)

*5963%7 000 160 1TusreTmiindnwissdasinyuieuinenualussuy e-Learning vesunIne ds wioadhnd1sunIseusy

lwirtase q dumaneraeaue bidnsSeunsaauluduSeuuas ludumiiens dhfinyiesdesaeusinusieds 000 160 Tu

SEUY e-Testing §IABINTINATING 18EITI91UA

3.1.3.2 BUINIVILANE

(1) nAUIYINUFIINAN

UNANYINUNLILFBATEULAL A UNIUTIEIMIAININUFIWIN TN AasialUll

050 108 NMWBINgEdMTUINEIAENS

English for Sciences

SC101 007

SC101 008

SC201 006

5C201 008

5C201 101

SC201 102

SC202 301

SC202 401

SC202 402

SC401 203

SC401 204

SC501 000

Finervily

General Biology
UftRNsTAmevhly

General Biology Laboratory
UftRnsiadivhly

General Chemistry Laboratory
\ivanya

Fundamental Chemistry
WiTBunIdiug

Basic Organic Chemistry
UfTRnsiaisuvseitugu

Basic Organic Chemistry Laboratory
\niIWETA

Physical Chemistry

LPIAATIZY 2

Analytical Chemistry Il

U UANsLeEInT189 2

Analytical Chemistry Laboratory |l
wAaRFadmSUINemansTInw 1
Calculus for Biological Science |
wAaRRad mSUIMeEmansinm 2
Calculus for Biological Science |l
Nanddeedy

Elementary Physics

3(3-0-6)

3(3-0-6)

1(0-2-1)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(2-3-6)

2(2-0-4)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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uA. 2

SC501 003 UfTRAMAANAALY 1 1(0-3-2)
General Physics Laboratory |
SC702 101 T2 Anevhly 3(3-0-6)
General Microbiology
5C702 102 UFTRNMT9aTIMevhly 1(0-3-2)
General Microbiology Laboratory
SC703 113 &3¥INe1vedqaun3d 3(3-0-6)
Microbial Physiology
SC703 114  UJURNIsa3sIMNe1veqaunsd 1(0-3-2)
Microbial Physiology Laboratory
SC803 305 FnAfifiugiu 3(3-0-6)
Basic Biochemistry
SC803 306 UfjtAinsTuatitugu 1(0-3-2)
Basic Biochemistry Laboratory
(2) ngadndedu
thAnwmnuauazdoafeuLarasURuTEin Ty fereluid
(2.1) ngainSeduiiugu
=TE021 201 wiAluladFanmibesdu 2(2-0-4)
Introductory Biotechnology
**TE022 101 ﬁﬁﬂmsﬁugmmﬁmmw 2(2-0-4)
Basic Engineering Principles
#TE022 201 nskiaSesdientameluladinnnuazanuvasnse 2(2-0-4)
The Use of Instruments in Biotechnology and Safety
“TE022 202 UftAnsmsldiedosiomanaluladianmuasanuuaende 1(0-3-2)
The Use of Instruments in Biotechnology Laboratory and Safety
“TE023 401 TassainsuazmsivAsundasmaniineamuesiandanm 2(2-0-4)
Structure and Physicochemical Changes of Biological Materials
(2.2) NN
*TE022 102 Msanslouluuudi mNuSouLazIad MTuIMmMNTIUATZUIUNIT  3(3-0-6)
Momentum, Heat and Mass Transfer for process engineering
*TE022 103 UHURNISTIAINTIUNTEUIUNNT 1(0-3-2)
Process Engineering Laboratory
*TE022 203 wanwAlulagdinn 2(2-0-4)
Principles of Biotechnology
“TE022 204  UjURnsimalulagdinim 1 1(0-3-2)
Biotechnology Laboratory |

*TE023 101 NSEUIUNTUAINTHAALAEMNEURURNS 1 2(2-0-4)
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**TE023 102

**TE023 103

**TE023 104

**TE023 105

**TE023 201

**TE023 202

**TE023 203

**TE023 301

**TE023 302

**TE023 501

**TE023 502

**TE023 601

**TE024 101

**TE024 761

**TE024 773

**TE024 774

**TEO24 785

Downstream Processing and Unit Operations |

naNMANTINT 1AL 2(2-0-4)
Principles of Biochemical Engineering
UURNSnaNIAINTsuawadl 1(0-3-2)
Principles of Biochemical Engineering Laboratory
NIEUIUNIUAINTHARLazEU TR 2 2(2-0-4)
Downstream Processing and Unit Operations |I
URUAN1SNIEUINNTaINSHARuaE IR UHURNT 1(0-3-2)
Downstream Processing and Unit Operations Laboratory
nsuszgndldimaluladyanim 2(2-0-4)
Applications of Biotechnology
Ufuinsmalulagdinin 2 1(0-3-2)
Biotechnology Laboratory I
aAlazNITRNLUUNITNAaRsE s ulnmalulag 3(3-0-6)
Statistics and Experimental Design for Technologists
NANYATDINUTIAINTTH 2(2-0-4)
Fundamental Genetic Engineering
U uRnsvanyavesiuglfINT sy 1(0-3-2)
Fundamental Genetic Engineering Laboratory
NaNHAZNITMINTDNLEY 2(2-0-4)
Pollution and Waste Treatment
Ufuinsuafiwuaznsidavendy 1(0-3-2)
Pollution and Waste Treatment Laboratory
nsUseiuaunwdmsulinmalulagydanm 2(2-0-4)
Quality Assurance for Biotechnologists
MMTIATITANTZUIUNTHANLEZNITODNLUUTTNUY 3(3-0-6)
Process Analysis and Plant Design
dunumavalulagdinin 1(1-0-2)
Biotechnology Seminar

(2.3) nquIvRNNULATANNIAN
mMsinvidelauslasin smiamalulagdinmn 1(1-0-2)
Preparation for Biotechnological Project Proposal
Tassnsmamalulagdnin 4(0-12-8)
Project in Biotechnology
aufafnwIn e umalulagdinmn 6 wuefn
Co-operative Education for Biotechnology
nMsEnuMmalulagdnn 1 ndein

**TEO024 796
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uA. 2

Practical Work in Biotechnology

- wruEnaOukazyilasinisnianalulagdininliissusieivr TE024 773 A1SIAYINYBLEUD

TAsenIsnianalulagddinan TE024 774 Tasanisnianaluladdinin way TE024 796 N1SHAIIUNIG

walulagyanin

VA eRR

- WRUANNANW A US183YT TE024 785 @nnafnwIn1amumaAlulagdinin

(3) nquIvNden

Tidensedsidenasluil n3951973119U 9 AN aslaiuduniendlitdesnii 6

**TE023 204

*TE023 205

**TE023 303

**TE023 402

**TE023 403

**TE023 404

**TE023 503

*TE023 504

*TE023 505

*TE023 506

**TE023 602

**TE023 603

**TE023 604

**TE023 605

**TE023 606

Sosnassmameluladdinm 2(2-0-4)
Selected Topics in Biotechnology

walulaginsluloAnuaznslulefn 1(1-0-2)
Prebiotic and Probiotic Technology

walulagTinmseauluena 2(2-0-4)
Molecular Biotechnology

wialulagvoaioulwl 2 (2-0-4)
Enzyme Technology

UfuRnswalulaguosoulyd 1(0-3-2)
Enzyme Technology Laboratory

nannswalulagdininaun 2(2-0-4)
Principles in Plant Biotechnology

nslUsylevianvedy 2(2-0-4)
Waste Utilization

welladFnmifiensudnuiatanm 2(2-0-4)
Biotechnology for Biogas Production
welulagnsnaminuganmuaylulomioa 1(1-0-2)
Bio-oil and Biodiesel Production Technology
walulagnswanluleeniuea 1(1-0-2)
Bioethanol Production Technology
walulag¥innlugeavnssuemsdnd 2(2-0-4)
Biotechnology in the Feed Industry

wealulaBnsndniedesiuueanaged 2(2-0-4)
Alcoholic Beverage Production Technology
UjtRnsmaluladnsndniaiesfiuneanesed 1(0-3-2)
Alcoholic Beverage Production Technology Laboratory
walulagdanmlugeaivnssuemis 2(2-0-4)
Biotechnology in Food Industry

U Uansmalulagdinmlugnavnssuemis 1(0-3-2)

-15-




uA. 2

Biotechnology in Food Industry Laboratory

*TE023 607  wiAlulagwediuasdinin 2(2-0-4)
Biopolymer Technology
*TE023 608  GUANANTRNAINNTIH 2(2-0-4)

Industrial Hygiene
“TE023 609 waluladnsuamimauasuiluasnandeiviietes 2(2-0-4)
Sugar and Starch Production Technologies and Related Products
3.1.3.3 NI URONLES
TinAnmamadoudeunednidenasideaeuluuninedoveuniu wie

andunsanway Iuiulitdasnin 6 wuiein

A5 UNYTZUUSHEIV
fdnusnwSangu 2 fLsn uane SnusgeTenny nendy viomhesruiidanaFounisaeu
SC LARS AMEINFNERS
TE wame Auginalulad
Fuauvdnil 1 uans sauszavemdngnslunnzialulad
1a% 0 wans savemangmsund (Mwilne)
Fuaundnil 2 wans saveEuIv
8% 2 wane sEvesanu v InAlulagdinan
Fuaundnil 3 wans seauediv

FAAUNANT 4 UARY NTIANFUVDITNLIU

e 1 Wane NFNIIAINTIUAIENS

1A% 2 wans NaLRvINALLLABYINII

1A 3 wana ngudvmealulagmaad

A% 4 Wane NENITTINET FuAdl

8 5 wans nauirmasnuLarAndey

B 6 wane naxdrmealulagdinnlugeavnsy

ARAVHIN 5 1Ay 6 LEAS ANPUNVDITIEIU
£ %3 v a 1 a £ a a G a a = =4 U v &
mslgsieivaniy Wy sedndunun edndymiies viesedmaniadne Wudu Taduly
AUUTENANNINEIF v ULAY (AUUN 2083/2559) 1589 NS IYSEUUTIETIT
* e 183 ln

** e e lasunlas

3.1.4 A2DE19LNUNISANEN

I 1 mensdnedi 1 wiaein

000 101 Mg 1 3(3-0-6))
English |

000 174 Vinwensiseus; 3(3-0-6)

Learning Skills
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SC101 007

SC101 008

5C201 006

5C201 008

S5C401 203

SC501 000

SC501 003

Finervily

General Biology

UFtRnsTInevhly

General Biology Laboratory

UftRnsiaiiily

General Chemistry Laboratory

wivianya

Fundamental Chemistry

waaRdadmiUIneEansiInm 1

Calculus for Biological Science |

Hand ey

Elementary Physics

UFtRnsTANdLY 1

General Physics Laboratory |
FuTUIURUIEAnamzIlsuEaY

SAUIUIURUIBANETEN

U9 1 aansnen 2

000 102

000 147

000 156

5C201 101

5C201 102

SC401 204

TEO021 201

XXX XXX

AYIBINY 2

Ensglish I
ANARSUDIAIINAT
Science of Happiness
W IRIUTTTY

Multiculturalism

Basic Organic Chemistry

UfTRnsindurseugu

Basic Organic Chemistry Laboratory

waaRdadmUIneeansdInm 2

Calculus for Biological Science |l

welulagFanmdesd

Introductory Biotechnology

I UAONLES

Free Elective
sauIUMeRnamzilauEaY

SAWIMUIURUBANEEY

U9 2 Aan1sAneN 1

000 103

AYBINGY 3
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3(3-0-6)

1(0-2-1)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

21

21

niena

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

2(2-0-4)

21
42
nenn

3(3-0-6)

uA. 2




000 175

5C202 301

SC803 305

SC803 306

TE022 101

TE022 201

TE022 202

English Il

n3AnLTIEssETIAlaz N1suATgym
Creative Thinking and Problem Solving
CfGhR

Physical Chemistry

Fuadlitugiu

Basic Biochemistry
UfTRnsTuadiugu

Basic Biochemistry Laboratory
Mﬁﬂmsﬁugwumﬁmmsu

Basic Engineering Principles
msliasesiemamaluladiinnuazanuvasnse

The Use of Instruments in Biotechnology and Safety

AN smsldmsesionmamelulagdininuasainuvasndy

The Use of Instruments in Biotechnology Laboratory and

Safety
sauIUIUNUIEnawmzlsuEyY

SAUIUIURUIBANETEN

U9 2 aansAnwn 2

000 104

000 173

5C202 401

5C202 402

SC702 101

SC702 102

TE022 102

TE022 103

AYIBINQY 4

English IV

SRR NPT

Energy and Environment

LPIATIZY 2

Analytical Chemistry ||

UFURnIsAITA5I2Y 2

Analytical Chemistry Laboratory |l
907Nl

General Microbiology

UFvRNT9aTInevhly

General Microbiology Laboratory
nsaeloulluLAL ANUTIU LarinadIMIUIfINTI)
ATTUIUNT

Momentum, Heat and Mass Transfer for Process
Engineering

UQURANTIANTTUNTEUIUNNS

Process Engineering Laboratory

-18 -

3(3-0-6)

3(2-3-6)

3(3-0-6)

1(0-3-2)

2(2-0-4)

2(2-0-4)

1(0-3-2)

18

60

nienn

3(3-0-6)

3(3-0-6)

2(2-0-4)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

uA. 2




TEO022 203

TEO022 204

nanwmaluladdinin

Principles of Biotechnology

Ufuinsmalulagdinn 1

Biotechnology Laboratory |
sauUMeRnamzIlauEaY

FAIUNUIBARE AU

I 3 aansAne® 1

000 176

050 108

SC703 113

SC703 114

TE023 101

TE023 201

TE023 202

TEO23 301

TEO023 302

TE023 401

AUsEnaUNsaseassa

Creative Entrepreneurs
AMBINGUAMIUINEIFENS

English for Sciences

d3TINev0gaun3d

Microbial Physiology

U UANse3sIne e qauysd

Microbial Physiology Laboratory
NILUIUMIVRINTHAARAE LU TRNT 1
Downstream Processing and Unit Operations |
nsUssendldnalulagdinin

Applications of Biotechnology
Ufuinsmalulagdinin 2

Biotechnology Laboratory I
WANYAYBINUGIAINTIH

Fundamental Genetic Engineering

U URnsuanyavesiugifIngsy

Fundamental Genetic Engineering Laboratory

lassaaiaznisiisunlamaaiinen nesTaninm

Structure and Physicochemical Changes of Biological

Materials
sauIUIUNLIeinawmslouEyy

SAUIUIURUIBANETE

U9 3 aansAneN 2

TE023 102

TE023 103

TE023 104

NANIFINTINT 1AL
Principles of Biochemical Engineering

UfuRn1suanieInssuaadl

Principles of Biochemical Engineering Laboratory

NILUIUMINRINTHEARAE MU TRNT 2

-19-

2(2-0-4)

1(0-3-2)

20

80

nienn

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

2(2-0-4)

2(2-0-4)

1(0-3-2)

2(2-0-4)

1(0-3-2)

2(2-0-4)

20

100

nienn

2(2-0-4)

1(0-3-2)

2(2-0-4)
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Downstream Processing and Unit Operations |l

TE023 105 U URNsnsyUINMSUAINSHanuaz nihgU URNNg 1(0-3-2)
Downstream Processing and Unit Operations Laboratory

TE023 203 ahAlaznITeRNLUUNIMAaesd T utinmalulad 3(3-0-6)
Statistics and Experimental Design for Technologists

TE023 501 NaNYLAZNITNINUDILES 2(2-0-4)
Pollution and Waste Treatment

TE023 502 UdRnsuafivuazNsindnvendy 1(0-3-2)
Pollution and Waste Treatment Laboratory

TE023 601 nsUseiununmdmsutinmalulagdanim 2(2-0-4)
Quality Assurance for Biotechnologists

TE023 XXX $1g3nnguivaiien 3
Elective Course

XXX XXX I ANLES 3

Free Elective

o 1 a = =
sAuAUIURUIBANaINZIUgUE YUY 20
UMM A EEN 120
U9 4 aran1sAneN 1 NU2BAA
Hnaw
TE024 101 ATIATIEINTTUIUNSHARLATATENWUULSIY 3(3-0-6)

Process Analysis and Plant Design

TE024 761 dunumanalulagdinin 1(1-0-2)
Biotechnology Seminar

TE024 773 nsIavidatauslaTINIsnIamalulagdinmn 1(1-0-2)
Preparation for Biotechnological Project Proposal

TE024 796 nsEnumaaluladdinin 1
Practical Work in Biotechnology

TE023 XXX $1g3nnguivaiden -

Elective Course

sauIUIUNUenawmzlsuEeY 6
SANIUIURUIBNRELEN 126
9 4 aran1sAneIN 2 wUBNA
Hnaw
TE024 774 Tasansmawmalulagdinin 4(0-12-8)
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98N
anng
Anwn
3 (3-0-6)

1(1-0-2)

.
127
wiena
A%nNa

=
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A,

Project in Biotechnology

TE024 785 anfafnwInIRumalulagdinn - 6
Co-operative Education for Biotechnology
TE023 XXX $1g3nnguiviien 3 -
Elective Course
FTUUIeAnamlsuEyY 7 6
FUIMIUNUL AN 133 133
3.1.5 A195U189183U
000 101 AM¥199NgE 1 3(3-0-6)
English |
Hewlvvossedvn: lifl
nsiRIinYEN58U Weu wa ¥l WioannsadoansliludinuszsTuuarlunisSou
Development of reading, writing, speaking, and listening skills for use in every-day
life and learning
000 102 Y1V 2 3(3-0-6)
English I
Hewlvvessedv: 000 101
nsiRIInYENT8U Weu wa e WioannsadoansliludinuszsTuuarlunisSou
TussdufigeduaniiGeuluin 000 101
Development of reading, writing, speaking, and listening skills for use in every-day
life and learning at a higher level than the course 000 101
000 103 AYIDINYE 3 3(3-0-6)
English 1l
Goulvvessedu: 000 102
NsiRILYinYen158U Wew we 719 diaue oiuse TaludinUsedniu msiSeunay
DTN
Development of reading, writing, speaking listening, presenting, and discussing in
every-day life, learning, and occupation
000 104 M1DINGE 4 3(3-0-6)
English IV

Foulvvesseiv: 000 103

nsiaTineen1seu Weu wa s diaue afuse tludinUsedniu nsiSouway

v

91w lusAufauaniiseulydv 000 103
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000 147

000 156

000 173

000 174

A,

Development of reading, writing, speaking listening, presenting, and discussing in

every-day life, learning, and occupation at a higher level than the course 000 103

ANEASVDIAINGY 3(3-0-6)
Science of Happiness

Foulvveanedu: laidl

WIARLAEANNEAYRIRINEY dRveInNgY AaUznsaidudinegaliniugy N3
UfRaulmAnavnenanekazgun1Izn1sla Mmdliuiinegediaunsanin
Concepts and importance of happiness, dimensions of happiness, the art of happy

lifestyle, practice for physical and mental well-being, aesthetic lifestyle

WHIUUTTIN 3(3-0-6)
Multiculturalism

Goulvvassedn: Ll

TAUTITULAZAMIUNAINUANWNITAIUST TN T USTTUASTUAN TRIUTITUALIUBDN
Sausssuendeu SausssulvenasTausssudau MaUdsunlamadinunasnssug
TanATRUAUNaNTENUMITRUSTTY TRIUSISUAUINT IR

Culture and cultural diversity, western culture, eastern culture, ASEN culture, Thai
culture and Isan culture; social changes and globalization and their impact on

culture and culture in way of life

WALULALAWIAGDN 3(3-0-6)
Energy and Environment

Hewlvvossedv: lifl

sesUmRTeMAIULALAIndoN nansenuTedlamATnuiifideanunisaindinuuas
Andon navesnslindinuredinuazduindey ndnvesnslestuuazisudtam
fundsnunardannden nsdfnudgmiundanuiardunndouluiiagtu

Nature of energy and environment, impacts of globalization on energy and
environment situation, result of energy consumption and environment, principle
of prevention and solution for energy and environment, case studies on the

current problems in energy and environment
o/ = } 4
NNYLNIILIBUZ 3(3-0-6)

Learning Skills

Waulvuassedvn: Ll
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000 175

000 176

050 108

uma.
wnAnLazaNdRvesinuznsFousluanissudl 21 Ms3adva n1sAndainsgi
NIAAATIUUAIAITAUNA NITLAWNANTAUNA N15UTZIEU NMTIATIZR NSTULAY
nsthiaueludinnis 235e1UTTLLaYAATIBINTIN TN
Concept and importance of the 21 century learning skills, digital literacy,
analytical thinking, selection of information sources, information seeking,
evaluation, analysis, academic writing and presentation, academic ethics and

integrity

n1sAnLTeaseasIAkasNIsKAUynn 3(3-0-6)
Creative Thinking and Problem Solving

Foulvvosmein: lad

VANNTS WUIRALAZNTEUIUNSAALDET9ETIA Mskaadeyauaraui nMshivnua
n3anduls watansAnEseassd MsUsseninsAnneadinenansingiransuas
fpu dmsunisunteym

Principle, concept and process of creative thinking, formation and knowledge
seeking, reasoning, thinking and decision making, develop and techniques of
creative thinking, application of mathematic scientific and social thinking for

problem solving

HUsznaumsaineassa 3(3-0-6)
Creative Entrepreneurs

Foulvvesmein: ld

AuANENEEUTENOUNTS NindsussTudmiuiusznaunts AnuSulaeuredinwuY o9
99ANT ﬂ’]iﬂ%ﬁﬁLLSdgﬂ% n1ssindula N193LATILIRRIA NITMIUNREINU NITINURUTIAY
Msad1uusus wasiAsemeni1sin Mstafidesdu nstisen1® wasnisusuiuna
Usgnaunns

Entrepreneurship characteristic, morals for entrepreneurs, corporate social
responsibility, motivation, decision making, marketing analysis, investment fund,
business plan, branding & trademark, basic accounting, tax payment, and business

evaluation

NMEBINEEMSUINGANERNS 3(3-0-6)
English for Sciences

Foulvvesmein: ludl

lassaianwsange Adws vann1senu NI NS N1SIY NMSIEYD N1SAUAD

WAz IBATIERveyan wdingy Tuusunmeinuinermansuasdanindey
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SC101 007

SC101 008

SC201 006

uA. 2

English language structures, vocabulary, principles of reading, listening, speaking,
writing, presenting, research and analysis of English information and criticism in

science and environmental contexts

FaAneialy 3(3-0-6)
General Biology

Foulvvassedn: lafl

wannseTIInen Tassadwazninfivessad wdsnuiuiie arudedewedinuay

@ 4

WugA1ans n1sdunuguarnITRRLINITTaINITUSaus lassasnawarassine1vesdn
Tneiven uazAanssuesyusiinadessuuiing

Principles of biology, structure and function of cells, energy and life, continuity of
life and genetics, animal reproduction and development, structure and physiology

of animals, ecology and human activities on ecosystem

U{TAn15T2 ety 1(0-2-1)
General Biology Laboratory

Gouluwessedu: SCL01 007 Wies1edmAIu SC101 007
msnaaesUfnislraenndesiuiv SC101 007 FAngwhly

Laboratory experiments to accompany SC101 007 General Biology

UftAnsiaiivialy 1(0-3-2)
General Chemistry Laboratory

Houlavessiedun : SC201 005 wSe5183¥1AIU SC201 005 Wie

SC201 007 #39318391A2U SC201 007 ¥38 SC201 008 N30

5167391V SC201 008

UftRmafenfuiiomluin SC201 005 wadivfaly (General Chemistry) SC201 007 il

¥
=

#ug1u (Basic Chemistry) wag SC201 008 ailndnya (Fundamental Chemistry) L

o«
v

walaiugwdmsuliinined Ysunuduius nsmgesluanavesndelamsnnis
Uszgndldnguesufaieniminluana Tassaiensluvesonds nswnimin
Tuanavesasiliszimeuarbiunndluiniazaislaeismaadonuds gumiad lwadia
i MImduuresuizenisaanssiavesialasiauwmesenlannislnmsansa/iuauas
N13M38UAITALAIBUANIATFIY N1TATIERTIAUNMd M ULeuleao Lay N9

WpTeninunndmiuuanloseu
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uA. 2

The laboratory experiments related to contents in SC201 005 (General Chemistry)
, SC201 007 (Basic Chemistry) and SC201 008 (Fundamental Chemistry) such as
basic techniques for chemistry laboratory, stoichiometry, determination of the
formula of hydrate salts, application of gas law for molecular weight
determination, internal structure of solids, molecular weight determination of
non-volatile and undissociated compound by freezing point method,
thermochemistry, galvanic cell, determination of reaction rate of hydrogen
peroxide dissociation, acid/base titration and preparation of standard solution,

quantitative analysis for anions and cations

SC201 008  AdvdNyA 3(3-0-6)
Fundamental Chemistry
Hewlvvossedvn: lifl
lpssasnseznon Wuswiall M35 auasssnsIsumiin Tavsunsuddu veauds Usuu
duius veumainazaIsazans sruunsaeloudiannseu uid saunamansiail ga
vnarmansiall aunainiiuazaunalosou wiiduades uaniviavalsuaiy
Atomic structure, chemical bonding, periodic table and representative elements,
transition, solid, stoichiometry, liquid and solution, electron transferring system,
gas, chemical kinetics, chemical thermodynamics, chemical and ionic equilibrium,

nuclear chemistry and pollution and pollutant

¥
S ¢

SC201 101  LANBUVRENUgIUY 3(3-0-6)
Basic Organic Chemistry
Feulvvesmedn: 1edvau SC201 102
Iassasnveznen Wusziadl lauslawdu nin-lua lalasasueu dalau dadu dalatl oxls
1An dwmeslownil safaiglan danesed Nuea dwes dwenlen oan lan Alnu nsnAs
vandanuazaunus waz ey
Atomic structure; Chemical bond; Polarity of bond and molecule; Functional
groups; Structural writing; Alkanes; Cycloalkanes; Alkenes; Dienes; Polyenes;
Alkynes; Benzene; Aromatic compounds; Alcohols and phenols; Ethers; Epoxides;
Stereochemistry; Organic halides; Aldehydes and ketones ; Carboxylic acids and

their derivatives; Amines

$C201102  UftAnsafisunisiugiu 1(0-3-2)
Basic Organic Chemistry Laboratory

Foulvwesseden : SC201 101 vises183vAIU SC201 101
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N1SANKEN N15VIgANARIMAY JalfenLazn1Inau lasulasnsfl n1sadn
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Crystallization, determination of melting point, boiling point and distillation,
chromatography, saturated and unsaturated hydrocarbons, stereochemistry,
alcohols and phenols, aldehydes and ketones, carboxylic acids, amines, and

extraction of essential oils from plants

SC202 301  AdldNa 3(2-3-6)
Physical Chemistry
Léa"aulsusuaﬂiw%ﬁm: SC201001, SC201 002, SC201 003, SC201
004 50 SC201 005, SC201 006 WO SC201 006, SC201 007
%58 SC201 006, SC201 008
ATV NANBATNVDIRES qm%‘wamam‘mﬁ AUARTEMIUNE dTazany AUNAANANT
il weillwihuagaimmamansuesszuuailnil maufoinmadunimesssiiaenndes
fuiifomussens
Physical state of matters, chemical thermodynamics, phase equilibria, solution,
kinetics, electrochemistry and thermodynamics of electrochemical system,

practical experiments based upon these topics

SC202 401  ATAATIZN 2 2(2-0-4)
Analytical Chemistry II
Foulvvessiedn: SC201 001 uio SC201 003 Wia SC201 005
%38 SC201 008
umhiieafuiaiiiinszed ndnnsinseidSauuudniy n1sszaananis
Anszilaglindnnisnaadd midessiduinaduiugulaensiavinasuasns
Folwdn MseseilagUsinasenduiotunmsinmsansaua mslmnsauuuns
ANRZNBU NISIIMIRANTUTZNOUTTa LAz lMsALUUTAOND
Introduction to analytical chemistry, principles of classical quantitative analysis,
statistical treatment of analytical data processing, fundamental of quantitative
analysis concerning volumetric and gravimetric analyses, volumetric methods
emphasized on acid- base titration, precipitation titration, complexometric titration

and redox titration

SC202 402  UfURNIsATAATIZN 2 1(0-3-2)
Analytical Chemistry Laboratory II

Foulvweasedvn: SC202 401 wips1wAIU SC202 401
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Al iin@nwildduinsuaziouiifsriumaiaiignieswesnmsiinszilneiimnsuas
Tngmsdaimiin manaasszaenndosiuiiioniluin sC202 401 wnillias ey 2

A laboratory course to acquaint students with proper techniques in volumetric
and gravimetric analysis. Experiments are related to contents in SC202 401

Analytical Chemistry II.

uAaRAEAMIUINEIAENSTINN 1 3(3-0-6)
Calculus for Biological Science |

Foulvvessedu: laidl

isadeiiaseh afiauazeuseldosesilaidumaieinuuaien eyiusesileddud
wlsiieanasnsUssens USius

Analytic geometry, limits and continuity of real valued functions of one variable,

derivatives and their applications, integrals

uARARHFMTUINYIANEAITININ 2 3(3-0-6)
Calculus for Biological Science Il

Hewlvvessedv: SC401 203

wAtlAreIn1IMUTIUS nsuszendvesUSiusvesilanduiudsivien faidunatediuds
adnuazmuseiflesvesilsidunansiuls eyiustes dvuuazeynsuotudiveadiuIm
39

Techniques of integration, application of integration of variable, functions of
several variables, limits and continuity of functions of several variable, partial

derivatives, sequence and series of real numbers

Handiloedu 3(3-0-6)
Elementary Physics

Feulvvessedn: lifl

ngujuaznisusvendvesnamans namanivedlna anuiounavaunamans
nszualniin-Bidnnsednd \Hee Haurans Adndornon fusfunninssd

Theories and applications of mechanics, fluid mechanics, heat and
thermodynamics, electric current electronics, acoustics, optics, physics, atomic

radio activity
UftRn1siEndiialy 1(0-3-2)

General Physics Laboratory | gy

Woulvvassiedvn: ludl
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mMyinuazmsileneideya mssnusiges lugdauuuveads gnduuniinenade edes
Fipmmedunng myiaauniavewssmarlaslinguesaland wamansnisvay
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Measurement and data analysis, composition of forces, Young’s modulus, simple
pendulum, westphal specific gravity balance, measurement of viscosity of liquid
by Stokes’s law, rotational dynamics, coefficient of linear expansion, resonance in

air columns, Meld’s experiment

9ad1ingaly 3(3-0-6)
General Microbiology

Foulvvessedon: Lifl

vdnmsvhaukaznsessufog1sdmiundesganssmisiamg 4 nstendouaznisda
SuunUssamvesuadide Wem i uazamse lavunis maaiynisne waens

a

qun3d wunuedtunaziugansvesadunid Qilquiuingiuaglsaiiingin

Working principle and slide sample preparation of various types of microscope,
nomenclature and classification of bacteria, fungi, viruses and algae, nutrition,
growth, death and destruction of microorganisms, metabolism and microbial
genetics, immunology and microbial disease, microbiology of soil, waste water,

food, milk and industry

UftAns9atianeiialy 1(0-3-2)
General Microbiology Laboratory
Goulavassiedan: SC702 101 wiosiedaiu SC702 101

a wa a

ol fuRn1sgadiinetukuziin msldndesganssal Mswieuemisifeuteauagnis

q

$rtatie adiauisesnaniagaTiive nsuasifusuiugdundd mafnwidesimsden
Auvefise mavhaeuasnssudinsaiauesiedunis

Introduction to the use of microbiological laboratory; the use of microscope;
media preparation and sterilization; essential microbiological techniques;
enumeration of microorganisms; study of fungi; bacteria staining; destruction and

inhibition of microorganisms

#39IMe1V0I9AUNIE 3(3-0-6)
Microbial Physiology

Heulvvessedvn: SC702 101 wie SCT11 103, SC702 102 %38

SC711 104
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1A5985197 090 AUNTOUAL NN N154930YVDIRAUNIORALNITAIVAN NTVUEIEITHIY

3
Weenveuradyaunsg N13asenaweil lwuwnuedduveiunideslalnsu ans
mslulanse ludu amesea wazansusznaululasiau nszviunsasnensnezilu W3y
WAEISHAY NIATUANLULNUBATY

Structure in microbial cell and its function; microbial growth and its control,
transportation in and out of microbial cell; adenosine triphosphate (ATP)
generation; metabolism of the autotrophs, carbohydrate, fat, sterol, and nitrogen
compounds; amino acids, purine and pyrimidine production; control of

metabolisms

UfuRn1se35Inenvagaunsd 1(0-3-2)
Microbial Physiology Laboratory

Hewlvvessedv: SC703 113 wiesedwAIu SCT03 113

Wedlnsladlodu ﬁﬂﬂ'ﬁimﬁu5@mmﬁzymana;§um§é nsMNIsLes YR LU Tusle
wanaveswuailse uleddlalasiuanaziudiniuanlndinauoaunsyg n1snseRunIs
afauazniseneseulnavavesiuafiie navesnangd ruusarAmameiuonil
Arian131asyreniunsd Bninavesiddanililalanuayinlasuendiituionssentin
VBIAUNIE

Prodigiosin  pigment, antimicrobial activity, bacterial growth curve, bacterial
protoplast, microbial dehydrogenase and beta-galactosidase enzymes, activation
of bacterial spore and germination, effects of temperature, humidity and water
activity on microbial growth, effects of ultraviolet radiation and photoreactivation

on survival of microorganisms

Fuafinugy 3(3-0-6)
Basic Biochemistry

Heulvvessiedvn: 312 112 w3 312 114 wie 312 217 w3e 313

213 %50 353 213 (SWaRUILUULAN)

Fuadiuguiferiunivesasiiluana wuleiuaslaeulsd Tanduuas nagnsves
WWnUeATuLarn1SAIUAY WuMUeaTuvasrslulawsn n1svuddidnnsounazoandin
inWoaluSiadu Lazn1sduATIZiLEs WLUDATUYDIETN LILUoATUTOINTAOALY Ll
unUBATLYRINIATIAGEN NMIFAATILVALDUE UAYNISUARIDRNYRIEY

Basic biochemistry regarding chemistry of biomolecules, enzymes and coenzymes,
bioenergetics and the strategy of metabolism and regulation, carbohydrate
metabolism, electron transport and oxidative phosphorylation, and
photosynthesis, lipid metabolism, amino acid metabolism, nucleic acid

metabolism, DNA synthesis and gene expression

-29-




uA. 2

$C803306  UftAn1sTuafinugy 1(0-3-2)
Basic Biochemistry Laboratory
Feulvvessedvn: 312 113 vi¥e 312 218 w3e 313 214 w30 343
214 %39 353 214 (SWAIBILUULAN) 187311A2U SC803 305
ﬂﬁﬁﬁmisﬁ'aLﬁ'm%’aaﬁuLﬁamﬂuﬁmmima SC803 305 %amﬁﬁugm

Laboratory related to contents of SC803 305 Basic Biochemistry

TE021 201 wialulad@anmibesdu 2(2-0-4)
Introductory Biotechnology
Foulvvessein: Tifl
AMNRNIBLazITauIN1TTeuAlulagdinin ASusssuvesinmaluladdanaw
waluladdinmlundysingrmanuaginnssumand weluladfnmiieadosty
FAnuszariu anuisrdewesavunaluladfinmiuivinisdiusig q wusltuves
waluladinwludiinermansuazlulddrnssuaiansaiuais q uwuilduves
wialulag@rinmludiveimansiaz luddmnssumans
Definition and evolution of biotechnology, ethics of biotechnologist,
biotechnology in scientific and engineering viewpoints, biotechnology in daily life,
multidisciplinary of biotechnology, trends of biotechnology in science and

engineering aspects

TE022 101 wé’nmsﬁugﬁumﬁmnﬁu 2(2-0-4)
Basic Engineering Principles
Foulvvesmein: ld
unthgimnssunszuiuns indesiielunszuiuns uazgavmamansussend
Introduction to process engineering, process equipment and applied

thermodynamics

TE022 102  nsanelouluuuu A21u5aU wasua amsudAINTsY 3(3-0-6)
N3TUIUNTT
Momentum, Heat and Mass Transfer for Process
Engineering
Feoulvwessedvn: TE022 101 wars1eiwAIu TE022 103
wannsangleuluuudiy paautivewelnavetailadouwazveslnaveuilladey
wlinvesnisinavesedivanavisdluaniuiues amamaﬂ,mEJiamLazamwwiaLﬁm auna

ndulaesin augaluwudulagsin ndnnisarelouaiiuseuluaniusasiuayly

anuglinwi Msdszgndnisaislouanuseu ndnnisaielounia
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A,

Principles of momentum transfer, properties of Newtonian and non-Newtonian
fluids, types of fluid flow and Reynolds number; overall mass balance and
continuity equation, overall energy balance, overall momentum balance,
principles of steady state heat transfer and unsteady state heat transfer,

applications of heat transfer, principles of mass transfer

UURANISIAINTIUNTEUIUATT 1(0-3-2)
Process Engineering Laboratory

Feulvvossedv: s1e3wiaau TE022 102

NMsWBUTIBNUNITIMNsTN domveswiuushdmnssunseuiunms nawnnsilndeya
mMsvaaeamAavsiluad nslnarurie i3esindnsnisivasiiuesiflouaziugs
nsgydsluszuuvierosnnusadonniy SasdumuTukara T uEINS n1sth
waznsIAINSeu Mstemanufeusnazsruunameslauiind wdeaniudey
audou w3ewhanubu duusyansnisuns

Engineering report writing, definition of parameters in process engineering,
graphical of data fitting, Reynolds number experiment, flow over weir, flow
measuring by orifice and ventury meter, friction loss in piping system, humidity
ratio and relative humidity, conductive and convective heat transfer, overall heat
transfer and thermodynamic system, heat exchanger, refrigerator, diffusivity

coefficient

mslfesasilomanaluladdinmuazanulasnde 2(2-0-4)
The Use of Instruments in Biotechnology and Safety
Foulvwesieivn: T1eivAu TE022 202

¥

unh anuvaendelurumaliladianimuaznisUssiiuaudss avmitug ety
in3esiledngrmansliun Mevdines insemyumies fudienuds wdesda nifeils
usatuleth devaufou fuasnitiouarinnniu fuuuuuiuazivgr ndesganssmi awa
nslladlwes Viunuaziundnlulia wasuialasulansiil

Introduction, bio-safety in biotechnology and risk assessment, basic knowledge
about scientific instruments including pH meter, centrifuge, freeze, balance,
autoclave, hot air oven, laminar flow and fume cabinets, static and shaking

incubator, microscope, spectrophotometer, pipette and autopipette and gas

chromatography

UftRnsnsldietestiomanaluladdinimuazainulasade 1(0-3-2)
The Use of Instruments in Biotechnology Laboratory and

Safety
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Goulwwessedn: Tedvniu TE022 201

umi szifsuuaganuvasadsluviesfiins nmslieTesileldun feviined 13e
myuies wndests devansou niedausaduledn dun ndowansami aalnsluls
Ames VauarUiunonludi® wazuialasuilans i

Introduction, regulations and safety in laboratory, the use of instruments including
pH meter, centrifuge, balance, hot air oven, autoclave, incubator, microscope,

spectrophotometer, pipette and autopipette, gas chromatography

wanwmalulagginiw 2(2-0-4)
Principles of Biotechnology
Foulvwessnedvn: SC201 101# wazs1eivnaau TEO22 204

a 4

AmdrAgytaznsruaunisniunalulagdinan Inghunldlunszuiunisnig

q
¥

waluladTanm n1sdmden nsmisunawouaziiuineiiogdunsd slauavdnvus

=

VoI BTUFATOMITINN MsUTuTsaeiusveduvsdlnewmienhiiinnisnaie
tug Anufuazmedafiugumeaiusimnssniioufugameiugqdunds wadiy way
waddn? wazmsuszendldimaluladTinmlumsifiumandalnensmunuindanses

Significance and biotechnology processes, biological raw materials used in
biotechnology, screening and starter preparation and preservation of
microorganisms, types and characteristics of biocatalysts, strain improvement of
microorganism via mutagenesis, basic principle of genetic engineering techniques
for improvement of microorganism and plant cell and animal cell and

biotechnology application for increase products by metabolic pathway regulation

UuRnsmalulagdanw 1 1(0-3-2)
Biotechnology Laboratory |

Feulvvessedvn: 1e3wau TE022 203
wadafugumshuioinmmanaluladdnm sseduasnseiouasied madanis
AnsgimesAusznevvesingiu mawisuingAuiellunszuauniamtn nmsdauen
wazn1suSNYI9AuU3E

Basic concept on biotechnological laboratory, chemical and solution preparation,
analytical techniques of raw material, raw material preparation for fermentation

process, isolation and preservation of microorganisms
NITUIUNMEINIHAALAZMLUBUJUANNST 1 2(2-0-4)

Downstream Processing and Unit operations |

Foulvveasieivn: TE022 102
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Introduction,  coagulation &  flocculation, precipitation  sedimentation,
centrifugation, filtration, cell disruption, extraction, membrane separation and

distillation

TE023 102  %an3AINITIUY AL 2(2-0-4)
Principles of Biochemical Engineering
Foulvvessnedun: TE022 102, TE022 203 wazs1e3wAIu
TE023 103
unin gﬂs'wLLamﬁmaaLﬂ%qﬂﬁﬂizﬁ%amw N1500NKUY La¥NITAUALLATBIUNTE]
Fanm iedesufnsalianmuuudiniu wedesUfnsalianmuuuunaiuniasiaiesfnenl
Finmuuungdaladiun mm”]sﬂauaaﬂ%mﬂum‘ﬁjaaﬂﬁniaﬁ%amw SULUUNTEUIUNTS
vinuuuLUAT wawuad uazdeidos ndnn1suayisnisveneauin nseurunisvsinly
anmvesuds nszvaumseaznslfieulsiuasiwadiigness vannsveslulewwulees
ATTUINMTINERsLYad ivwavwaddn itenananstatus wuusaearnisiaes
WUUNTEUIUNITNNTININ
Introduction, configuration and types of bioreactors, design and controlling of
bioreactors, stirred tank bioreactors, packed bed and fluidized bed bioreactors,
oxygen transfer in bioreactors, modes of batch, fed-batch and continuous
fermentation, principles and methods of scale up, solid state fermentation
process, process of immobilization and utilization of immobilized enzymes and
cells, principles of biosensors, process of plant cell and animal cell culture for

bio-products, modeling and simulation of bioprocess

TE023 103  UjUAn1suanIAInssudaall 1(0-3-2)
Principles of Biochemical Engineering Laboratory
Goulavessiedan: s1e3au TE023 102
nsnaaesUJuRnisuseneunie n1sAnwsussaselinvesiendin sukuuNsivauay
Aslendsnuludwmdnniu nrsanelousendiauludawdn nssuiunisudnuuu wung
ﬂismumw?ﬂLLamwﬂ%wu%ﬁuazL%aéﬁgﬂm’%’a aszurunsudnluan nvaauds ans
PRNUUUHININ NaNNITHALITN15IUNITVLI8UUIN N1TTIADIUUUKALNITAIVAY

ASLUIUNITVLN
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TEO23 104

TEO23 105

TE023 201

A,

The laboratory experiments consisted of configuration and types of fermenters,
flow pattern and energy consumption in stirred tank bioreactor, oxygen transfer in
fermenters, batch fermentation, process of immobilization and utilization of
immobilized enzymes and cells, solid state fermentation process, design of
fermenters, principles and methods of scale up, modeling and control of

fermentation process

NILUUNINAININAAUBLNUIBUZUANT 2 2(2-0-4)
Downstream Processing and Unit operations |I

Feulvvesstedv: TE023 101 uags1eiwiaiu TE023 105

UNUT ATIZINE NITANKEN NTVITEALIAY NSUENUAZLIIULNARAINLUIAY N1IRTI9deU
AuAmEARSTineLialasulanfuaglasunlans fiveurataussaugegs N3Iuun
ﬂmmwmamﬁmaﬁ m‘smmﬁa‘uqzumwmﬁmﬁmszfﬂﬂiﬁu nsdifnwdeansyuIunIndnig
W&

Introduction, evaporation, crystallization, drying, separation and preparation of
protein products, assessments of product quality by gas chromatography and high
performance liquid chromatography, chemical product classification, quality

assessment of protein product, case studies of downstream processes

UUAn1snszuunsvanIsnanuasiaeufuans 1(0-3-2)
Downstream Processing and Unit operations Laboratory

Heulvvesseivn: edviaiu TE023 104

MITIURAZANAZNBY N13NT09 NMsvilieaduan nsads nsndu nMsgady NIIRANEN
wallawstulasuivnns il lesulvnsflvesnaiaussauzas Didnvslida n1sefuse
NaUURNS

Coagulation & flocculation, filtration, cell breakage, extraction, distillation,
adsorption, crystallization, gel filtration chromatography, high performance liquid

chromatography, electrophoresis, laboratory results discussions

nsussgnaléinalulagdanw 2(2-0-4)
Applications of biotechnology

Foulvvoasein: TE022 203 warseiwnIu TE023 202
nsUszgndlfivaliladianimlusiusing 4 15y granmnssueImsLAzIATEIRY N5inYAS
WATERAMNTIUNYAT N1IQWAZUNIN nduAuel uasdiadliom s nswAanEay

Inn
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Application of biotechnology in various fields such as food and beverage
industries, agriculture and agro-industry, medical healthcare, pharmaceutics and

biochemical products including biofuel production

TE023 202  UjUAn1smalulagyanin 2 1(0-3-2)
Biotechnology Laboratory I
Feulvvessedn: s1e3wAu TE023 201
Anufudnsmanaluladiinmilfefesiufinnsdiiunuide wu masdouanuay
wwdnaile mawdeude wawnditordundd mawdsuewnadsuteqdunid v ms
\AUMBE1e WagdsnsiAsIzieang 9 st mMedusena uaraTUNANIITNAADY
Biotechnology laboratory practice deal with research methodology such as
materials and instrument arrangement, microbial and inoculum preparation,

formulation of microbial medium, fermentation, sampling design and analytical

methods including experimental discussion and conclusion

TE023 203  @dfkaznIseaNLUUMINARRIEmIULnnAlulag 3(3-0-6)
Statistics and Experimental Design for Technologists
Hewlvvossedvn: lifl
unth aruuziluuaznisuanuasoyanvad nsnaaeuaNufgIu ssuuLasIsnIg
dusfeg1a MsMaunuNIvaaeiefiusErnTangy NI IAaosLUUade
Weq A57ATzvinazUssiluna N139LNUNITIRaILuUnatedady wagni1Tun
AudusTEnIeedeua nstdlusunsunsadialunisinseideya
Introduction, probability and data distribution, hypothesis testing, sampling system
and methods, experimental design for two-group population, experimental design
for single factor, analysis and evaluation, experimental design for multiple factors,

data correlation analysis, application of statistical program for data analysis

TE023 204  (3osdnassmamaluladdaniw 2(2-0-4)

Selected Topics in Biotechnology

Feulvvessredvn: laifl
widesumeluladuaznisivernismsiumealuladdinmluanvidig g Auraulaly
Uagdu %ﬁﬂiavﬂqmnﬁ’mqmammm MMIUNNOLAZLOFVNTTU AITNYATLASINGINTS
fusanEALINdoN UaznITAIUAN

Recent topics in biotechnology techniques and scientific knowledge in various
areas of biotechnology such as industrial biotechnology, medical and

pharmaceutical biotechnology, agricultural biotechnology and pollution and

environment control
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TE023 205  wialulagwslulafnuazlnsluladin 1(1-0-2)
Prebiotic and Probiotic Technology
Heulvvessredvn: lafl
HenuwavanudAnuemslulefnuayinsluledin audnvuziasnisnandunidinslule
An Audnvarkazn1suaanslulefin n1susziliuniiulasndevondnduan n1s
Uszandldnslulednuazinslulednlugaaivnssy
Definition and the importance prebiotic and probiotic, characterization and
production of  probiotic microorganism, characterization and production of
prebiotics, product safety assessment, applications of prebiotic and probiotic in

industries

TE023 301  %aNyavaiusIAINTSY 2(2-0-4)
Fundamental Genetic Engineering
Gouluessedun: SC803 305# uaws1e3uAIL TE023 302

° v A

lassadanazmsdansizinsailngde Mvimdiduarsiugnssy nsasisiiduieans

Ao aw o a

Held NsFumLasasERtud A weNlidufidenis wazdwilaau Ujisegnlaned

wealsd NMswmieuAduenve vlauarniswiugadidrtiu malianisifduedng
wadidnu wasmadeilflunisnsniana viedendlusadiirtuilésufidueas
waw nsmaduianalelndvesiidueiaula waluladirasaumeitosdu uazns
muaueasnstlumsldasdidinilasunsdaudsdulumelulagdinin

Structure and synthesis of nucleic acids as genetic material. Construction of a
recombinant DNA. Identification and preparation of a gene of interest which is
desired to be cloned, polymerase chain reaction, preparation of cloning vector,
host cell preparation, gene transfer method, screening techniques for the desired

clone, DNA sequencing, bioinformatics and safety regulations for using genetically

modified organisms in biotechnology

TE023 302 UJUANISUANYAURINUSIAINTIYU 1(0-3-2)
Fundamental Genetic Engineering Laboratory

Houlvwesseivn: 1e3waau TE023 301
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U AN MR Tos UMATANINRUEIAINTTY UNSAUMLALIATIEITOLAMUTIINE
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BuennddFinnsiesziaunmuarUinavesdiueuazesidueiadald msiiy
Usnasduiideansmeujizengnlswedweisa madeudeduiiaulafufiduieniveiiie
afamanafingnuan nsdsaneBuiguuaiieuazdnidenuuaiiiFenldsunanadingnuas
Mngididuiindlelndvestuilaaulilagldlusunsudinsgidnuiine se iy
luiana nsuanseenvedlusiugnualuwualiouasiiasesninieds sodium dodecyl
sulfate polyacrylamide gel electrophoresis (SDS-PAGE)

Laboratory experiments correlated to genetic engineering techniques: searching
and analyzing the molecular data using computer programs and online databases,
DNA and RNA extraction from living organisms, qualitative and quantitative
analyses of extracted DNA and RNA, targeted gene amplification by polymerase
chain reaction (PCR), ligation of the gene of interest with the cloning vector to
construct recombinant DNA, bacterial gene transfer and screening techniques for
the desired clone, sequence analysis of the cloned gene using programs in
molecular biology, recombinant protein expression in bacteria and analysis by

sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE)

walulag¥nwszauluiana 2(2-0-4)
Molecular Biotechnology

Foulvvessedu: TE23 301

waluladfdueasnay nsuszyndldinaluladTinmszaulanasiunie 9 leuna
szuunsuanseanvesdulullsuaslonuwazeuasleon nanduen1eN1SANAINEUNIE a3
snusasIngaunid meitadelsaseiuluana Jafunazansiililunisindalsa msvin
asuafiuniedininuazn1slduselevianndinia n1sauaun1sldndndueinig
wieluladTinm msanansinsasUssivgmanalladanim

Recombinant DNA technology; applications of molecular biotechnology, gene
expression in prokaryotes and eukaryotes, microbial synthesis of commercial
products, microbial insecticides, molecular diagnostics, vaccines and therapeutic
agents, bioremediation and biomass utilization; regulating the wuse of

biotechnology; patenting biotechnology inventions

Tassasnauaznisildguuuasmaaiinngninvasiandanin 2(2-0-4)
Structure and Physicochemical Changes of Biological
Materials

Foulvvesseivn: SC803 3054

-37-




uA. 2

Tnssafruaznnudsunlamiaaiinien wvesiagdanim saufanisussyndldly
gnamnssuTInvemeaLenalsd wazanduildlugnainnssy Fram Wsdudldly
onavnssndann lusiulugnamnssudanim arslindusalugmamnssudanim 3
FITUMAIUDIMNTUALORAMNTINEINS

Structure and physicochemical changes of biological materials and also the
application in biotechnological industries of polysaccharides, lignin, proteins,

lipids, flavor and color compounds that being used in biotechnological processes

TE023 402  wialuladiouley 2(2-0-4)
Enzyme technology

Foulvwessnedvn - TE022 203 waysiedwmau TE023 403

¢
a =<

awihluefueules nmsudnouleflussdugnamnssy msvineulslliusansuas
nsfnwanvazvewsuled nsAnwraunaansvesoulyl nann1sLazisn1Ings
oulwsl nsuszendldieuledlusiiusing 9 Wy gaamnssy nswnng Lagn13nsin
AATIEN

Introduction to enzyme, industrial production, purification and characterization of
enzyme, kinetics of enzyme catalysis, principle and method in immobilization of

enzymes, application and example of enzyme in industry, medicine and analysis

TE023 403  UjUansmalulagvesieulad 1(0-3-2)
Enzyme technology laboratory
Hewlvwessedv: s1e3v1eau TE023 402
wadalunisufsinmmaeuluifaeandesiuidenlu TE023 402 wu nandnioules]
NnuuAfiFe Bad viie 11 nsvieulusiliuiaviundiu nsfnwanauiRvoseulss]
msnsaeules violwaa
Enzyme laboratory techniques in line with the content in TE023 402 such as
production of enzyme from bacteria, yeast or fungi, partial purification of enzyme,

characterization of enzyme, immobilization of enzymes or microbial cells

TE023 404  wéann1smAlulagyaninarung 2(2-0-4)
Principles in Plant Biotechnology
Feulvvessedn: lif
unih wEnNISRLEIL LaginsnzEsuadiy namsdsngadivludufnsal
Fanm waliansaiagadig medansfivinuimadimmzides madanisadsdnedudh
giwadity auvaendaiieriuiislulowa waznsdfnw: msUszendldinalulagdinm

YDINY
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TEO023 501

TEO023 502

TEO23 503

TE023 504

A,

Introduction, principle and methods of plant cell culture, cultivation of plant cell
in bioreactor, plant cell immobilization techniques, techniques of plant cell
preservation, gene transformation techniques for plant cell, safety of biotech crop

and case study: application of plant biotechnology

UANBUAZNITNNINVDILHY 2(2-0-4)
Pollution and Waste Treatment

Foulvvassieden: s1e3au TE023 502

nsmruRuLaiy o unasriie waluladazein msmuguiarnsinuaiiu vafiy
N198INA UANYAINGAAIMNTTUAYAT N13A1IAA1TRY N1TTANITUANYNINFLS
mmgm?umﬁau LLazﬂgﬂuﬂaﬁLﬁaaﬂﬁaq

Pollution control at source, clean technology, water, air, agro-industry pollution
control and treatment, hazardous waste treatment, noise pollution management,

environmental standards and regulations

UfjuRnsuaieiaznisindnvade 1(0-3-2)
Pollution and Waste Treatment Laboratory

Hewlvvessedv: e3viau TE023 501

nsasRensinuaimings n1sdanisvesvieiingaamnssnnens walulad
G LLazmmgmmﬁmmiﬁﬁu?mmﬁam

Wastewater quality analysis, agro-industry waste management, clean technology

and environmental regulations

nslguszleviainninvasde 2(2-0-4)
Waste Utilization

Feulvvessredvn: laifl

ndnnsitugiuresveads undenn Sngusvasdiazusegdla dof daidonsliuselon
nnvauds Audnwurvesnnveudy nalulagnisldusslevdanninveads n1sld
Usglovininvendeainunaiguay 153ugaainssy n1sinwes Janiainnisly
Usglevdininveade msdssdudununisidusslevininueade

Basic principle of waste, definition, purposes, motivations, advantages,
disadvantages, waste characterization, waste utilization technologies, utilization of
waste from municipal, industry, agriculture, problems in waste utilization, cost-

benefit evaluation of waste utilization

WALULAETINININDNISHAALAFYININ 2(2-0-4)

Biotechnology for Biogas Production
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deulvvossedvn: luifl

asmvesmalulag@inmwuulionna atvineuastuaiiveanalulagdininwuuls
a1n1a Jadenisdanandendfifinasemaluladdinamuuulionnie nsudauiadann
Snunrveaffnsaiuvuliornaiensudnufadanin msldiuseloviufadinin s
nanuialalasiaulaesdnmn

Overview of anaerobic biotechnology, microbiology and biochemistry of anaerobic
biotechnology, environmental factors affecting anaerobic biotechnology, biogas
production, anaerobic reactor configurations for biogas production, biogas

utilization, bio-hydrogen production

TE023 505  wialuladnsuamidudanmuazlulefiva 1(1-0-2)
Bio-oil and Biodiesel Production Technology
Foulvvessedn: Tf
ihifweadifier tiullslada lulefiwa TagavTaunadmiunswamisuinmuarly
Tofwa wilvesnisnanisfuiinmuaslulefia nszuiumswanisiudiniwuarlule
fuea aruautRvosiifutanmuarlulofea nisussgndldihdutinmuaslulefivs
Single cell oil, pyrolysis oil, biodiesel, biomass feedstocks for bio-oil and biodiesel
production, chemistry of bio-oil and biodiesel production, bio-oil and biodiesel

production processes, properties of bio-oil and biodiesel, application of bio-oil

and biodiesel

TE023 506  wiAlulagniswanlulaeniuea 1(1-0-2)
Bioethanol Production Technology

Waulvvassiedv: ludl

3 '
o v =

U ATIINYALTIUATVDINITHANLONIUBS AITAIAULNONENLENIUDATEAY
gravnssuLaznszuIumstadountsudn Jedeiiddninadonininieniuea
ASTUIUNSULNYBINTSHAMBY I UBALATNaNARY A ﬂ’]iﬁ’]u’)muﬁ%ﬂ’ﬁ%Lﬂi’]%ﬁﬁﬁﬂ’;‘a’@ﬂ
fulsgAnsamnisudaienuea wadalun1sifiuusyansnnnisuanenuea uagnis
nanluledamuea

Introduction, microbiology and biochemistry of ethanol production, substrates for
industrial ethanol production and pretreatment processes, factors influencing
ethanol fermentation, fermentation processes for ethanol production and its by-
products, calculation and analyses relating to ethanol production efficiency,
techniques for improvement of ethanol production efficiency and biobutanol

production

TE023 601  msuUsziuamnwdmiutinmalulagdnw 2(2-0-4)
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TE023 602

TEO023 603

A,

Quality Assurance for Biotechnologists

Feulvvessredvn: laifl

wANN1S ALY LazANUEIAYINTUTERUARIAIN MENINATABNTARIUN1TNER
mﬁLﬂiwﬁﬁumﬂaLLazﬁgﬂﬁﬂqmﬁﬁanUﬂm AUNTUUINTFIU ISO 22000 DUNTUNINTTIU
ISO 9000 dUNTUNINTZIU ISO/IEC 17025 wiadiakazn1sufudtumunisuseiunnnn
Principles, definition and significance of quality assurance, good manufacturing
practice, hazard analysis and critical control point, I1SO 22000, I1SO 9000, ISO/IEC

17025, techniques and practices in quality assurance

walulagdanmlugnamnssuansdnd 2(2-0-4)
Biotechnology in the Feed Industry

-

Reoulvvesseiv: lud
IngAvemMITdRT ANNABINITLATUINTTHIY 9 ve3dnd NsUsEnaugnIo TR Ay
3TV MIHAR NgVINEe1dnd MmaUszgndlfinaluladdinmiiousulanunm
am1sdnd lawnnisuandngievulueimsdnd (1Wu arsiaSudiue wuled nsnesiily
Hus) uazmsiiuUiinaingiuemsdnd (Bu femuds vuuds famuselsauazuaas
fngity Jusiu)

Feed raw materials, requirement of nutrition in farm animal, feed formulations
and feed production process, animal feed laws, application of biotechnology in
feed quality improvement which are production of feed additive (such as
probiotics, enzymes and amino acid etc.) and increasing feed raw material (such

as salt-tolerant crop, drought tolerance plant, disease-resistant plants and pest

resistant crop etc.)

walulagnisuaniadeshuuoanaged 2(2-0-4)
Alcoholic Beverage Production Technology

Hewlvwessedv: 1e3w1eau TE023 604

uni1 gadinenazaiailveundesiuneanssed nsdoudunaznisdesaaisves
wieshuueansged nszuaunisnandes nsdruunediavedlag nszuaunisudalg
nszurunisHanladauninas (sparkling wines) wagliiWesalna (fortified wines)
PUILNMIKARLATe Lk eaNsodRuTIY ﬂiumumswémLﬂ%@dﬁuﬂianmquﬂﬁu way
wiedafiavlugnannssunandniaiosiuieanasod

Introduction, microbiology and biochemistry of alcoholic beverage, spoilage and
degradation of alcoholic beverages, beer brewing, classification of wines, making
of wines, fortified wines, production of traditional alcoholic beverages and distilled

spirits, and special technique in alcoholic industry
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TE023 604  UjliAnswmaluladnisndniniashuueanased 1(0-3-2)
Alcoholic Beverage Production Technology Laboratory
Foulvvassieden: s1e3au TE023 603
MSIAIEIUSINILeANeged MR IEiUSINaEsasaneldTmLaLazaNsarn
Wemeenutnia nMsieseimUsinanse Usinadluedntanue wasUSunadame?
Tnoenluslupiasiy nsmaasdlunszurunsuinlg mswdsundndedaduarsn nns
nAnaln MsdovaaeuoaTiilevininaim msvageudiundusaveades msndunaznis
AnzosrUsznauieancseduasiodineiuiiaga q Tudiush ved e Aldlugsndu
Alcohol content analysis, analysis of total extract and sugar-free extract, analysis
of acid, total phenolic content and sulfur dioxide in beverages, experiment on
wine fermentation process, preparation of yeast and fungal inocula, sato
production, mashing, sensory evaluation of beers, distillation and analysis of

alcoholic and ester compounds in head, body, tail of distilled spirits

TE023 605  wialulagdanmlugnannssuainig 2(2-0-4)
Biotechnology in Food Industry
Hewlvvessedv: e3viau TE023 606
auvpuasnndeudevesemsuasudnnmnuatemis msuszgndliivaluladianmlu
9AAIMNTIU8IMST ANNYADAABYRIeIMSTLAaINNsUsEgRdlEmAluTadTnm
WINIFIUNMINEALUNANNTINIMNT
Causes of food spoilage and principle of food preservations, application of
biotechnology in food industry, safety evaluation of food derived from modern

biotechnology, standards for food processing in food industry

TE023 606  UjUAnswmalulagdinmlugnaminssuaing 1(0-3-2)
Biotechnology in Food Industry Laboratory
Foulvvessedn: :e3maru TE23 605
Uidansiiieadestunisaueneimisiaeldainuden wagnisvinlsiuis n1snsrann
Jaun3gelinnns 9 luems nisuszandldieulesilugaainnssueims nsndndemis
wazidnlawodudnalsdangdunie nisliusslovianveadeilianlssnugnamnssy
2115 MIAUTURAUURNNT
Course topics include laboratory experiments related to food preservation by
heating and drying, detection of food microorganisms, application of enzymes in

food industry, production of food colorants and exopolysaccharide by

microorganisms, food industrial waste utilization, laboratory results discussions

TE023 607  wAlulagwaduasdaniw 2(2-0-4)
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TE023 608

TEO23 609

A,

Biopolymer Technology

Feulvvosredv : Ll

msAnwianudurvemedimestinin lassaing AuaNUANIINIEA NLAZLAL NISHER
WORUDTTINMFULUUA 9 19U waquau Ladu lalnenu waglaa e195530YH NsAND
dlensondoaniludn (o) wazlanedwes uarnedlueinsauanfn Nsdoydaaenig
Finm sUsuUgeRanm wmaluladuaznisunllgusylovdlunuanaimnssuniumig o
Study of biopolymer history, structure, physical and chemical properties and
production in various biopolymer forms such as pullulan, chitin and chitosan,
cellulose, natural rubber, polyhydroxyalkanoic acids (PHAs) and copolymer and
polylactic acid etc. biodegradation, quality improvement, technology and

applications for various industries

HUANEATRAEINNTI 2(2-0-4)
Industrial Hygiene

Foulvveaniedu: laidl

mMsfnwiAgafuanuvine avendusn faguszasd veuwavesmsiuiuugueunse
dunndeylunsiuuazdsnnaugunimewsis lsafiiaannisusenauendn A
Uaeadelunsinuuazgunsaltesiudunsediuynaa westnluling vesuifnuly
Tssnugeamnssusumalulad@anin ndnvhlulunismiuaulsanaznisauiivia
psdnsuaznguinefiieadeddunuguoundielulssnu

Study of definition, history, scope for environmental health work and health risk,
occupation disease, work safety and personal protection equipments, ergonomics
for peoples who work in biotechnology industries, general concepts for control

and sanitary, sector and related law for industrial hysiene work

waluladnssaninauazutauazndninsifinedos 2(2-0-4)
Sugar and Starch Production Technologies and Related

Products

Heulvvessredvn: lfl

qmamnismmimamﬁ’]ma%mmzﬁﬂ N5EUIUNSHANNANA9 NS0 NARSMTaIn
gnannnssuinakaznanfusifiiatos nshesgilugamnssuinig dgyuily
nszUINNTHARIIAa qmamﬂsiuwamLLﬂa%’uLLuzﬁw nszuIunIsnanuts ndndaeiann
gnanvnssuudauandniamifiieitos

Introduction to sugar industry, cane sugar production process, products from sugar
industry and their related products, analysis in sugar industry, problems in sugar
production process, introduction to starch industry, starch production process,

products from starch industry and related products
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TEO24 101

TE024 761

TE024 773

A,

N13ATITNNITZUIUNTNAAKAZNITDDNKUULIINY 3(3-0-6)
Process Analysis and Plant Design

Feulvvessiedvn : TE022 102

MTIATIEAnTEUIUNINARLazn1TeankuUlswy Wuniseenuuulssnulaediisds
NaNUFTYINITE9NLUULTINY A1TIATIZRODNLUUNTZUIUNITHER N1TATIVIATIZA
AlANUATNINTFINNNTHAR NTidenTaquazn1saiaTesilielniosdnsgunsal n1g
aamuummuﬁaﬁméﬁ%m%aﬁaLﬂ%‘laﬁﬂiqﬂﬂitﬁ A3ANAUAT AN N1TOBNUUURNURS
T5997U ﬂ’]iﬁ]@ﬂLLUUS%‘U‘UWJU@MQLLaﬂ@dﬁuwaﬂ§8WU§dLL’m56M ANFUTTUIUTIAINNG
oonuutlssuLazduyURAR el Savimsliesgdinsamulasamsoanuutlssny
Process analysis and plant design are aim to the plant design of philosophical
principle of plant design, process analysis design, quality control and production
standard, material selection and equipment fabrication, machine layout design,
plant location and plant layout, environmental impact assessment control and
design, the cost estimation of plant design and total product cost, including the

project investment analysis of plant design

Funumanalulagdanan 1(1-0-2)
Biotechnology Seminar

L“q"au"lmsuaas’m%ﬂm : TE022 203 Wy TE023 201
nsfuaiuarn1sseuiesunanuifonmanaluladfinniinaulaanninsasdnu
waluladTnmaduilagiu AduduaingrudeyaiifuiisonFuuaglfuinsgiuana
wiaudunmsausluguinaseassuvuliegsdinunin

Searching and compiling of interesting research articles from current international
journals in the field of biotechnology which is searched from highly-recognized
databases according to international standard, and delivering effective oral

presentation in front of an audience

nsdnvinderauslasenismanalulagdanaw 1(1-0-2)
Preparation for Biotechnological Project Proposal

Lﬁiau"lfuéuaﬁ’m’“;‘m : 000 160, TEO22 201, TEO22 203, TE023

102, TE023 401#

ﬂﬂiﬁuﬁu%yjamﬂgmﬁﬁ'a;&a%ﬂmi(ﬂ"m 9 MINUNLATINTIUTAEIT0S NT1aMEUNS
naaedlulasing Mslsunaziaustoiauslnsinig

Information retrieval from various academic databases, literature review, planning

for experimental works, report writing and presentation of project proposal
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TE024 774  lasan1snemalulagyaniw 4(0-12-8)
Project in Biotechnology
Feulvvessiedvn : TE024 773
msfidunismaassieiesaindelauslassnislusiedsn TE024 773 menevideya
A3UNaN1SVAGRY NSTEUTIBULAE NITUNAUINANITYINLATINAG
Conducting the experiments which have been proposed in TE024 773 , data
analysis, concluding the experimental results, report writing and presentation of

the results of the project

TE024 785  @wnnafnwmsdiumalulagyinin 6 e
Co-operative Education for Biotechnology
L‘éE)’LJVLGU‘ZJENi’]EJeJGU’] : 000 160, TE022 201, TEO22 203, TE023
102, TEO23 401#
nsfinufoanusunaluanulssneunmsfifsfesiumaluladinmitsdiussnis
waglonvuildumnuiiureuanniniu s dnAnudesdiideuarlaswuiinsoungu
nsivuuRnuluaniudseneunisedsdnian nasainujiRaniatindnwidesiaue
NuuazdsTsunsuianuluaaiulsenounis
Full-time participation in private or government organization associated with
biotechnology that has been approved by the department, proposal
development, presentation and report of the results of the co-operative

education work

TE024 796  msAnUNIImAlUlagyIn W 1 wiqefin
Practical Work in Biotechnology
Heulvvessiedvn : TE022 203
nsinaumuvhsnureensuniefsRldTumuiiureuannieiny Wunateg
tlon 180 Haluwvinns msmuTudeya mylesgideya nmsagudeus madeunsa
wag NIULAUBNAIY
Training in private or governmental organization approved by the department at
least 180 working hours, data collection, data analysis, data construction, report

writing and presentation

3.2 %9 1@vUszinAlnUsEvIvy AuniauaAnAivesaalsd

321 219138UsEImangns
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¥9 WNANA tavUszandaing AIMUINIY
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Uszunvu 91115

- 45 -



uA. 2

wavllugn Wean

3-0099-XXXXX-XX-X

HYIEANEaNT1A75E

Dr.-Ing.(Chemical and
Bioengineering)

2.4, (Aminssual)
m.u. (walulad@inn)

Us.U. (M3dnn159l)

YIBANIA ITANY

2Na

3-5099-xxXXX-XX-X

HYIEANENT1A75E

Ph.D. (Biochemistry)
.. @uad)

M.U. (1Ad)

UNEANITITIU BASNWINS

3-0099-XXXXX-XX-X

HYI8AEANT1975E

M0, (WwAluladdinin)
WM. (naluladniesdinin)

MU, @313Ne)

WNGNUAT TTANUG

3-101 2-XXXXX-XX-X

HYIEANENT1A75E

WA, @uad)

WU, (@adl)

Ygaianwal @ane

3-3399-XXXXX-XX-X

813158

Ph.D. (Chemical
Engineering and Analytical
Science)

M. (alulagyinin)

M. (nAluladdinn)
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ALNRUINIS
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UEWIIW DUULA7
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UIYAIUTD gammmé
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HYI8ANENT1A75E

2.3, (Arnssuwadl)

M.U. (1Ad)
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3-0.201-XXXXX-XX-X

813158
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wEige Uaanans

3-3009-xXXXX-XX-X

219158

.0, (MSTANSRIWINGDL
(@navn)
4. (MSTANSEINEoL
(@navn)

MU, (WAluladTanin)

-47 -




A,

3.2.3 2719159 NLAE

Lidl
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AnudnmemguiuasufiRnsiildFnwanudludszgndldfunsiinemiluaaudsznounisais
412 VinunsiauiuiunITuEY 153NS waznsRndedons
413 myiafusywediius ausssl 93seuTIM 35T Snsnehifivinzan Teassusuas
annsavhausmugBuldd
4.1.4 sudevite el wastdlaTuusssuvetefng nasrauaIunsaUsum i duanulsznaunis
e
4.1.5 fanunditumsuansesn wazihanudsasisassalulduselesilunule
4.2 YWIA"
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