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3.4 ARAFNERSIAINTTN 4
(3 Falas/dUanm)
35 umaRaa 1 (3 Flua/dUansh)
3.6 wraRda 2 (3 Haluy/dunnsi)
3.7 adiamaniiiugiu
(3 Falue/dUnn)

[

3. 9. A3ANA waugunele

a

- MU, (Wand
UANINYRUEVAUATUNS
WV, 2542

- . (Fanenans)
UMInedeugeslud, 2546

1. U3y Wand
2. N3 -
3. ANSTUEIY
3.1 FAndvialy 1 (6 Flua/duanii)
3.2 {andVlU 2 (6 Hrlua/duansh)
3.3 UURnswdnd 1
(15 Falus/dUanh)
3.4 UURANSTENE 2
(15 Falue/dUnn)

w.uallagdinim) anwiniug il mewagunsiunsgaudnd antumelulagnszaenndndinummsaianseJs




25

uAe. 2

%9 - wana

a = a
AIMNITANYT / d1913%1 /

q 9

aanduniasani1sane

NAIIUNIIVINIG

4. 9. YUY AUZITIUN

N, (AAAERS)
UININYIYYTN, 2545
M. (AdaeansUsTYne)
aodumAlulagnszanungan
WIRUNMsAIANsEUa, 2547

1. 974738 Applied mathematic
2. ANIFEU -
3. A15TUEIY
3.1 AMAAERSIAINTTHN 1
(3 Falue/dUnn)
3.2 ANAAEASIAINTI 2
(3 Falue/dUnn)
3.3 ANAANEASIAINTIN 3
(3 Falue/dUnn)
3.4 wnanda 1 (3 Flus/dUnn)
3.5 uAaAda 2 (3 Flus/dUnn)
3.6 AAFNARSLE Y
(3 Flua/EUnniR)

5.9. AINT WAGUNT

- AR.U. (mAluladn1sndndn?d)
gordumalulagnszanungn
WRmsaInansedy, 2537
- NAUL(QAFMNTINNTANY)
URINYIFUULIAIS, 2543

1. UIY FIAUINE

2. AN538Y -
3. A15TUEDUY

3.1 Fspuingndoedu
(3 Falue/dUnn)

3.2 MIBYSNENTNGINTTITUYIA
(3 Falue/dUnn)

3.3 NSUIMNTRAAMNTIY
(3 Falue/dUnn)

- 9.U. (MMSUNATDY)
IRIBINTUUNINESY, 2538

- 5.4 (MsUNATDY)
UMNINYREFTTUAERS, 2540

- A.9. (NMsAnwIUeNIEUULSUS )
PRIAINTUUN NS, 2549

1. U3 Wy
2. ANFTYU -
3. ANSTUEDU

3.1 Sgenansilowin
(3 Falua/dUnnsh)
3.2 MFWAWIYLYUY
(3 Falua/dUansh)
3.3 NMSAUMLAZUNINTEAEY0Ya
(3 Falua/dUansh)
3.4 msldesayn (3 alus/dunm)
3.5 Junuinisidesdu
(3 Falua/dUansh)
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uAe. 2

%9 - wana

ANQRINTSANYD / d@1913%7 /

9 9

aanduniasanisane

HNAIIUNIGIVINTG

7. 9. sy AadiadIng

~@eLU. (MIU3msnuily)
anUusuigasugisi, 2541

- sda. (USmsihly)
UININYSYYTN, 2548

[y

1. U3 NSUIMNIITAR
2. fssEU -
3.071529Ud9U
3.1 fgmanivily (3 Salus/den)
3.2 MsUimssgia (3 Faluy/duand)
3.3 MIVIMISNUYARAR
(3 Flae/dan)
3.4 NFUTMINTNYINTUYWE
(3 Falus/dUnsh)
3.5 MIUIMTEIND (3 Halus/dUam)
3.6 isugmans (3 Haluy/aunnd)
3.7 wyweduiug (3 alus/deny)
3.8 BIANITUALNITIANT
(3 Flae/dan)

8. 8. WS UMLYR

- . FINeN
UNTINYIRETINATUNA, 2537

- Y. UGAANSRAUNTE
PINTAUNINES, 2544

1. U3y -
2. NSTPU -
2.1 wnansusgnaunsasu
@IV nly
3. AN5ZUEIY
3.1 NI VRNTaR
(3 Falus/dUanth)
3.2 UfURn1s¥Inevewad
(3 Falus/EUanh)
3.3 9a%7nen (3 Falue/dan)
3.4 U URn1598%3Inen
(3 Falus/EUanmh)
3.5 wialulagdinm
(3 Falus/EUanh)
3.6 nsldiedesiionmamalulad
Fanm (5 Fluy/dUansh)
3.7 anuvaendeluriesuiRnisuay
159970 (3 Flue/dUnn)
3.8 Tassaufivs (6 Falue/dUnv)
3.9 dunwn (3 Taluy/dUnn)
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%9 - wana

a = a
AIMNITANYT / d1913%1 /
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9. 8. IMINU AIINTILNS

- LU, F9INeN
UUNINYIAYITINALIA, 2542

- AL TN
UININYIGYTIUAILIAG, 2546

1. 91U -
2. N9GHU -
3. ANSTUEIY
3.1 §73nen (3 Fluy/dUnv)
3.2 UURN533 3N
(3 Falus/EUanmh)
3.3 wialulagdinm
(3 Falue/dUnn)
3.4 anutaendeluneslfufnisuas
159970 (3 Flue/dUnn)
3.5 lasesaufivs (6 Falue/dUnv)
3.6 dunwn (3 Faluy/dUnv)

[y

10. WALAT. UAYANT FUM

- N, AFIMNTTUNYAS
a01UUMAlUlag NI DULNRLAN
AUNYNTANANTEUY, 2534

- walulagyinm
UIMNINYNRBLNEATANERS, 2537

- e, walulagyinin
UANINYIRENEATAERS, 2547

1. U
- Extraction and application of
bioactive compound.
- Vegetable oil technology.
- Lipase technology.
2. ANSTPU -
3. AN5ZUEIY
3.1 walulagdinamn
(3 Falas/dUanmh)
3.2 AAINTTUNTLUIUNITTINMN 1
(3 F2laa/dUanmi)
3.3 AAINTIUATLVIUAITINN 2
(5 Falas/dUanm)
3.4 Aanssuduadl (3 Flue/duansh)
3.5 UUAiminssudad
(3 Falus/EUanh)
3.6 nsldiedesomnanalulad
Fanm (5 Flue/dUnn)
3.7 anuvaendeluriesuinng
warlsann (3 Faluy/dunv)
3.8 Mslgusylegtiannninveade
(5 Falas/EUam)
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uAe. 2

%9 - wana

a = a
AIMNITANYT / d1913%1 /

q 9

aanduniasani1sane

NAIIUNIIBINIG

3.9 nAnSuaaInsssuATluen
(5 Hlua/dUaniA)
3.10 PAALVDLINYAUNITNYAT
(3 Falus/EUanmh)
3.11 walulagusuity
(3 Falus/EUanmh)
3.12 Tasaufiay (6 Falus/dUnv)
3.13 dunw (3 Saluy/dUam)

3.2.3 21915 NLAY
Taidl

4. asadsenauneInuUsTauNIsalnInauy (N1SHNUANSUSEIMARS aaunaRNE)

tnAnuinUjoReTetumiionuvessgnietensu farvrdvuiuvey vilasaniaiilel
undAnelaufiRaswazainsatlvldldaswmely

4.1 InsgIuran1siteuivaslszaunsalnnaauiy

4.1.1. Pinwelun1sufualumsaundamn 1y wagdndunsuiledymlaenisseuian

nsvinuluaaiunisalase
4.1.2. UfTRnumeanusuiiavey duyveduiusuaransayinusiudugauliegidiniugy

4.1.3. YjiRnuluunumginuagandniuldegamsngay

4.2 94995781

AANNSAN®IN 2 ¥a9UNSANYIN 4
4.3 N15AAIALALANTINEDY
5 Suspduaiduial 15 dUav visedaufuiatlu 1 A1ANISANYA

5. FaMNRUANYINUNISNILATINIUNIDINUIRY
LEUDITDIATINUNI DN UINALYINNE AL UL EUDI917159NUS N ®1 HIUeNdUamITIY
Usgnoume Jaymideenisud veules wudfauazngu]iagld saufununisadulaseny nsidiaus

NAIIULLAZINYINS 89U

5.1 Anasunelagga

YNANYHAUBLATINUNIDINUITENABINITILYINA8IHNTLUL LN Y89919158NUT NN
lnglasanuvsenuideiauedesusenaulieg Jaymiidesni1sunly veuln wuiAnwazngulnly
LAUNITAMRUIIUY IAVINSI89UkaZEEAWDNAIWLe

e
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5.2 IATFIUNANTITEUS
TnAnenannsadeszd senuuutasiaulassuiseAseiitn@nwaula
5.3 9241781
AMANSAENEIT 1 way mMansinedl 2 sesdnnsdned 4
5.4 IMUIUNUWAR
6 WuIwAn
5.5 ANSLASEUNTS
Tiflsyuvanassiivinulassnurionudsy wazlumansined 1 fosiuaus
Tnssnundenuisuneuiionsaaeuauinutiuazanumdenlunisaniunisde
5.6 N3zUIUNTUTLLLUNE
fimsuszidunalaoamznssunsdalsznausmeaanassluavlaedinisaeuianalunin

= a
ANIANYIN 2

e
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AANYUT LAY

nagNsuIaNaNTIUVasnAnw

3 I

InweuaznszuiunsanIAs1zieg1aluy
sruukazansadieraus lUuseyndldl
nUsglovulaase wasuadeyuilnely

NITUIUNTNICINGIFNERNS

IpRINssUNITTguN AUl Seulvinue oy
Mvuas1eIgnInljUaluiesljURn1s8 n1s
Seunisasulusievidunun lassnuiiay
anfiadnuyr n1snaunalulagdininda
Aanssunaniasuissuimieiiuivinisly
Nangns fanguiuasufofseniniamanse
wazfidn Tuadilasenisannusiudesening
aniuitensuanildsudaefinufoRau
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2. MIvmuHan1siseusluusazau
2.1 ANGTIN AFUTITY

2.1.1 HaN1TFYUIAUAMS TN ATUFTTY
2.1.1.1. finudedndanin
2.1.1.2. dsuifauivy
2.1.1.3. T3ndinuazaseninlunisu§uRnuassenussamIinInNIsasise v
2.1.1.4. \nsnaAvSuazaNARLiuYeEy
2.1.1.5. §3mansnsniy

2.1.2 nagmsnnsaau MldwmunsiFeuiduqusssu a3us5u
2.1.2.1. aaaunsnausssuasesssunluluideseivvselumsiseunisaeu
2.1.2.2. snUsuiiuANsIsNasEssligSeusiuseannsdifne 11l wisdefiuide

Tnsviend Fesineq wioanun1saisiaes

2.1.2.3. 919158 Junuvegslunisufun
2.1.2.4. ypuvsnssuiidulszlemidodiuio
2.1.2.5, uansunUImweAnssuauud vienseduse iedunnluduteu

2.1.3 nagnsn1sUsEliukan1sTEuiAUAMS TN A3855TU
2.1.3.1. F4NANNGANTINAINNINOUAININ N1FRAUTIY duuw
2.1.3.2. Ussifiumaanmadensnuuagmaiindudou
2.1.3.3. M31BIANUMAININTUDEDY
2.1.3.4. Ussidiuonnsdiaeulaedndnu
2.1.3.5. Funanginssunmsihauiiodusy

2.2 A3

2.2.1 Wan13iFeuiauAN;
2.2.1.1. fanuslundnmsuagng e nsenumalulagdinim
2.2.1.2. farwditugumaneluladfanmilazdiunesuievdnnmsuasmnudly

AEnsan1y

2.2.1.3. annsainsuenufhmadnmslagamzegsdwnumeluladanm
2.2.1.4. fanuseulusmunduiiieademediiusiu

2.2.2 nagndmsseufiliaunnsiseuifunaug
2.2.2.1. U55918 8AUse dunun YU
2.2.2.2. woumnglidnwduniazisenudussyaraniongy
2.2.2.3. Anwignuuenanud
2.2.24. L%@Q’L%wwmmimaﬁmw
2.2.2.5. maseuilagldUaymndumdn
2.2.2.6. M3TYUIINNIARNIMTOAUNNTAIATIMTONSUSUANS
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2.2.3 nagNSNSUTLAUNANISITEUAUANNS
2.2.3.1. M3dpUNaNNIA Yanenia nsaeudesmenisaeutaideunsonisaauinian
wseNsaeUUfUR
2.2.3.2. Usgiiuannsneaunsen suauslaginan
2.2.3.3. Us1luAU3NouLAE a9 INNNTANYI0IY
2.3 vinwznetaysyn
2.3.1 namsisuianuineznistdygn
2.3.1.1. awnsadedesgiediuduszuy wazlmeing aunannsmainenmans
2.3.1.2. ihanuimamelulag@inmludssendldtivaniunisalingg laegragneieuas
W
2.3.1.3. fmnalill annsalnsesiviedanszimnuianunasdoyasiisg ivannuae
Isieragndies tierlugnisadrsassduinnssy
2.3.2 nagmsnssou MldwannnisGeudiuinusniadygn
2.3.2.1. deuninglimumulas 1ATIEiunANNNIIYINIg
2.3.2.2. uoumngliinsveasauariiaseing viieai1sdssivg
2.3.2.3. MINIATNURLAY NIaUgyniilay
2.3.2.4. asrwinwrlunisundamlang
2.3.2.5. @5UUHUEIN19ANLAR
2.3.2.6. M3AUTIY MIFULN
2.3.2.7. vaaeun1sUszenaliniuslugau jus
2.3.3 nagnsnisuszliunan1sifeuidurineeneloyayn
2.3.3.1. Usgliuannsneaunsen suauslaginan
2.3.3.2. Ussifiuneeunaufofnsvieduny
2.3.3.3. Ussiluanauiléduseumng
2.3.3.4. §ANAINNYANTIUNTWANIAIUAALTAL
2.3.3.5. msapulfuRneuaunisine (Exit exam)
2.4 YinEEANNTUNUSTEHINIUARALAZAINTURAYDY
2.4.1 HaN1TEEUAUTIN YA UFUNUS TENINAIYARBLATAINAINTA IUNTTURAYOU
2.4.1.1. fanzfih Tesanunsavhanuswividuluguefiuasandniia

2.4.1.2. §ANUSURAYRUADAIAULALDIANT

2.4.1.3. @11150USUMLINNUED LN TOILAE IRIUSTTUBIANT
¢ LR a X% % o o ¢ '
2.4.2 nagnsn1saaunldwauIn1siseuiauineeauduiusszninayaAnaLazaNy
SURnYaU
2.4.2.1. yeuvsngaungulikansunumiiinuazenu
2.4.2.2. dpdanssunidulsylominodinuiasodfng
2.4.2.3. AnUuRnuivesansateuen
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2.4.3 nagnsnisussdiuran1siteuifuinseauduiussendeyanaLazANsURavay
2.4.3.1. Ysziiung@nssuluunuimvesituagmung inssunnu SURAteUaINLUY
Uszilagliifloutsyiiiuileu 019138Uszifiutindne vidoosdnsaeuen
Uszidlutnfnw
2.4.3.2. YsiflungAnssuausuingeuaInn1sinsiulasanis
2.5 finwzlun1sinseii@eiaan n1sdeans waznsldmaluladansaume
2.5.1 wamsi3euifuinuznisiinnziideiaey nisdess uasmslémaluladasauwme
2.5.1.1. ansnsauszgndliauivnandamaniuazadn enslinsziusyanana
nsundaymuazinauedeyaliegiamingay
2.5.1.2. ffnwrlumsdomsniwilnelfedredivsyaninm sauiadenldsuuuy
nsdeansldetnamanza
2.5.1.3. finuzuayeuinnsingquiseniuisiisUssmady wiensdunildons
RETRETAEL
2.5.1.8. gnunsaldwaluladansaundlunisduiu iusiusiudeya Ussaianauua
ANUvEngkazLaedeyaasaunAlang 1IN Ay
2.5.2 nagndmsseuiiliimuinsSeuifuinuznsienziideiaee nsdoss uasnsld
walulagasaumne
2.5.2.1. wouringaliilassuiiay
2.5.2.2. yeunnenulidavihsenunan1snaaes visensuureu
2.5.2.3. upuvsngauliiiauenany
2.5.2.4. upunnenuliaumennAvnsannsasildneseUssma
2.5.2.5. yeuvingauliduAusIuTmdeya Useuiana wamnuaneuasilauadoya

mumalulagansauna

2.5.3 NAgNSNTUTNUNANISEEUFAUINEZNMTIATIZRTIR AL n1saeas wazn sy
walulagansaumne
2.5.3.1. Usgiiuans1e91unsonsiauelngd1an
2.5.3.2. Usglliuansenunauusnig
2533 Uszflunnauiilduteunng
2.5.3.4. §UNANNOANTIUNTUARIAIUAALTIL

e
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WHUTILEAINTTNTEANEANUTURAYOUNINTFIUNANTIBUSINMENEATEI183Y1 (Curriculum Mapping)

U a U U a =]
@ ANUITUNAYBUNAN O ANMUTUNAYBUID x 19ig
a - b4 o/ LY a/
5187%Y1 1. ARGIIN 38T 2. AN 3. MNYSNY 4. NNEEAU 5. Nn¥EN1T
Usyayn funusIzndng | Anszidenia
UAARLAZADIY | N19ERENS uazn1slY
FuRavay waluladansauma
1. fimudodndanin 1 fienusluvdnnisuas | 1. a@wsodn L inmedih lae | 1 aansadszenald
2. fszndouidy ngufmei Tinsgiieeng ansnviiny AnuivIAdanans
3. Tamdrinuazaseninlunis walulag¥inm Wuszuu uasd Soufugulu uazadd Wlenns
UfRmuaTIEUTIUNIg 2. femudiugiums wilia n1u ey Tpsgi Usgananans
AN1ThaTNTOINTIN welulaBTnmdias NANNIINIY AnBndia wAtgmuaziaue
4. pnanSuazavNAniues dhanesuevanns nenenans 2. dany Joyaldegaving au
i3 uagngufilumans 2. thanudna Sufinvousie 2. ftnwrlunsdoans
5. 3mansnsy g wialulad ApuuazaAns nwilneliognadivse
3. @NIaRnAY Franmly 3. @nnsauius avsnm sunfadenld
AMuiIMTnIg Uspgnaldiiu Wity sUuuumsdeanslé
Frmslagianizaeing anun1saline q | aonunisaiuay QENUVINZAL
Baumalulad engagneas Taussiuesdns | 3. IinueuazauinIw
Fanm UALANNZEY N M30N1HIAN
a. fienwseviluavidu | 3. ey Usz mAduy Liloms
ietomodniug ANsaIATIER fuatildodauninzen
fiu vEeduas1en 4. annsaldinalulad
ALFIN ansaumealun1sduiu
ugadoyanng 9 Wi sauadeya
fvannuangl Uszanana wla
agagndes Ll ANIMNELAYILEYD
1 Tgns doya arsaumedliotng
afassd Wingan
winnsIu
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1. AMSIIN ILITIN | 2. AN 3. vinwene | 4. sinwe 5. inYens
Uayayn AUFNNUS | BATIMTIAIAY
3187391 EEALERR nsdoas uag
UAAALAZ walulag
AN GUELIVVIE
Fuiiavau
1‘2‘3‘4‘51‘2‘3‘41‘2‘31‘2‘31‘2‘3‘4
NUINIYNANE
NENIVIMNUNIINEIAENS
11446112 unandd OlO|X X X @ ® O X OO O0O|O00|0|% | x| x
11446311 adfLdosdu O|0|0|0|0|®@|/®@/ 0|00 @ %X X O %X @ O x| %
11456141 #andvialy 0O 0 X X X @ 0 X X 0 0 X 0 0 %X 0 0 %X X
11456142 UF0An15ilEndvild @ O X X X @ X X X O X X O X X @ X| X X
11466251 il O 0 X X X 00 X X 00 xXx OO0 O 0 e x| %
11466252 UTAnsiedivily QO 0 X X X @ 0O X X 0 X X O X X O 0 %X| X
11476160 F33neniily 0 0 X X X @ 0 X X 0 OO e e O 00/ 0|0
11476161 UjTRnsinevily @0 O 00 0 0 X X 00 X & 06 O 0 6 x x
11486180 aun1siseyiusaiydmsumaluladinim OO X X @ ® O X @ O/ X O OO|0O|%X|%X| X
11466432 inifas i ® 0 X X X @ X X X O X X O %X X O|%X %X X
11466433 YR 5iATAT e O O X X X @ X X X O X X O %X X OX| %X X
11466532 \pildunisd ® 0 X X X @ X X X O X X O X X O %X x X
11466533 Uf0Rn"5.a8unisd O O X X X @ X X X O X X O %X X OX| %X X
11466660 inilidaildnd OlO|%X|%X X @ X X X O %X X O %X %X O|% x| x
11476421 9239ineinly O 0 X X X 00 X X 066 OO0 e O O e OO0
11476422 U§9An139a973me1whly 00 O 00 0 0 X X 060 X 0606 O 0 0 X X
11476520 Wugenan3 ® 0 X X X 00 x x 0 OO0 e e O e e oo
11476521 UJURn1swugmans @0 O 0O 0 0® 0 %X X @ X X @ %X X @ 0 X X
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518739 1. AMSTIN AIUFTTA 2. A3 3. vinwene | 4. vinee 5. Winwenns
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. @ a’i1]11~ﬂuﬂn‘.:ﬂ's‘,tm'ﬁn13':‘u-th?,'z"_-1
d Q ’ . v - S o N
ﬁ"] ﬂ ‘ﬁ a 'J?j’] JUNTIUMI INETINIERUNANGATRE)
4 =700 552 ,

BRETIN coccossronsmmiinsrsitsion A0 S—

NANITIINYIEIFAINUARAFIFAS

(1) 90010001 fouRaLRasuaznslsunTy 3 (2-2-5)
COMPUTERS AND PROGRAMMING

(2) 90010002 gunwuazlnswing 3 (3-0-6)
HEALTH AND NUTRITION

(3) 90010003 WRINUNAUNY 3 (3-0-6)
ALTERNATIVE ENERGY

(4) 90010004 fWARBNLRE N TOUTNENTWINITTTNTNG 3 (3-0-6)
ENVIRONMENT AND NATURAL RESOURCES CONSERVATION

(5) 90010005 m‘saanuuurﬁan‘,ﬁﬁqﬂu‘lwv 3 (3-0-6)
THAI SOCIAL - GEOGRAPHIC DESIGN

(6) 90010006  aWamaaiuaznauRuAaTIuTIaUTEd i 3 (3-0-6)
MATHEMATICS AND COMPUTER FOR DAILY LIFE

naxIZINIBN

et X
(1) 90020001 MAMEDINHBWRTIU 1 3 (3-0-6)
FOUNDATION ENGLISH 1

(2) 90020002  MWASINOEAUTIN 2 3 (3-0-6)
FOUNDATION ENGLISH 2

(3) 90020003 MIHRIR N EZMIa UL M IR B BING W 3 (3-0-6)
DEVELOPMENT OF READING AND WRITING SKILLS IN ENGLISH

(4) 90020004 1’1'119'1&3'\111qmﬁam‘s%ms 3 (3-0-6)
ENGLISH FOR COMMUNICATION

(5) 902020005 mslEnwInoiensieas 3 (3-0-6)
THAI USAGE FOR COMMUNICATION
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(6)

(7

(1)

(2)

(3)

(4)

(6)

(7)

(8)

(©)

(10)

90020006

90020007

90030001

90030002

90030003

90030004

90030005

90030006

90030007

90030008

90030009

90030010
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T -7 R AL e

q ':ztn-r.tmmz::m;zmm:qv‘.hﬁ': 19
o’ " v o L S v
WURTIWM IATINNYRURENEATHWRT

THAI USAGE

AT LUTILNUNINTTINAG
ACADEMIC REPORT WRITING

NANITINRHLAITAS

myaaiIngaaas
SCIENTIFIC THINKING

Fmaniuazgunivmand
ETHICS AND AESTHETICS

ugwﬁw‘fuﬁ
HUMAN RELATIONS

MINAWILATNNNUREFINNITA

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

PERSONALITY DEVELOPMENT AND MENTAL HYGIENE

WRAN W
PHYSICAL EDUCATION

nldasayanazam T

LIBRARY USAGE AND INFORMATION SOURCES

271585553 Iny
THAI CIVILIZATION

ysaninoamsvisafien
THAI HERITAGE FOR TOURISM

mqmsm“[nnﬂaqﬁu
THE WORLD TODAY

uquﬁﬁu?&m’mﬁau
HUMAN AND ENVIRONMENT

1 (0-3-2)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

UAe.2
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(1) 90040001 \AsHFNINYALD oo (3-0-6)
ECONOMICS AND WAYS OF LIVING

(2) 90040002 fmu;hﬁraaﬁmﬁmﬁungumn'lm 3 (3-0-6)
INTRODUCTION TO THAI LAWS

(3) 90040003  wiwdgwmaganing 3 (3-0-6)
THAI INTELLECTUAL PROPERTY

(4) 90040004 mminasasiasiulng 3 (3-0-6)
THAI LOCAL GOVERNMENT

(5) 90040005 FIANLETTRINTTTY Ing 3 (3-0-6)

THAI SOCIETY AND CULTURE
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A28 UYII1YIV

=Y =% g o = 1
NANITNINEIAAI NV ATHAE A0S

90010001 Aot uaznsldsunsa 3 (2-2-5)
COMPUTERS AND PROGRAMMING
s1edTdsdunan - 1ad
PREREQUISITE : NONE
amidaonssupaufineafdesdurazdiulsznavrasssuvaanfiimad
awTdsunsuuazdanaitu saniuriszundasdu ddanieuasszuud§UEns ans
dianﬁilﬂaﬁ?l'ﬂ}];lhd"lu@"i"lﬂﬁ] 's“.uﬁv’:.rﬂr.-d'i:mau\a*faﬂaua:ﬂrgrgﬂﬂﬁ:ﬁﬂf
Foundation of computer architecture and computer systems.
Programming languages and algorithms.  Introduction to systems software.  Interpreters,
compiler, and operating system. Applications of computer in data processing and

artificial intelligence.

90010002 AVNTNUA lnzuw1nns 3 (3-0-6)

HEALTH AND NUTRITION

sedTdsdunan : 1ad

PREREQUISITE : NONE

+".I”.1Jﬁﬂﬁﬂj“JJaqa“‘P'l"I‘?f—“iEI@”ll-‘"lﬂll'l{:]_Jrﬂr Tsafiifinainnnizlnsuinisla
AUAA wihflvasenflulmase o Tusfe infaus uasTandusiag lusame msday
mMaaedaulauaify Msdudis MITINEITaIMIT AUAaINITaITIaIUANR LY
HAZENTIZE )

Importance of food to human health. lllnesses caused by imbalances of
nutritional conditions. Functions of carbohydrate, fat, protein, minerals, and various
vitamins in human body. Digestion. Metabolism absorption.  Excretion.  Malnutrition.

Mutrient needs of individuals at different ages and in different physical conditions.
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90010003 NAIITHN AL 3 (3-0-5)

ALTERNATIVE ENERGY

Tietisdunay - 1aid

PREREQUISITE : NONE

wrdswFanunaunuluuuyens g 1 wanwnuEsaiing 1 an wha
taTasan tamuaa uladivra (Judu Ssvanmiallanwdnuannnisniadinge
uaztuin mssiulindsnunawnwwnSawaiisiisTunmsunlniiBawds
Waada uazanminvandoiuadsfiunnlsawilihiaiod

Various types of alternative energy sources such as solar energy, water,
wind, hydrogen, ethanol, biodiesel, etc. apart from the use of conventional fossil fuels.
Emphasis on alternative energy based on the increasing amount of pollution from

burning fossil fuels and from nuclear waste byproducts of nuclear power plants.

90010004 fanaa ﬁ'amm:nwaw%’nﬁﬂ%“ﬁ HINSEITNBE 3 (3-0-6)
ENVIRONMENT AND NATURAL RESOURCES CONSERVATION
TeImdsdunan - Tl
PREREQUISITE : NONE
anuddyresiiadaudaamniniia  Fwredaudumsaniiuiie

d3=311%  HANSENUAANGANTTUT2 U BT ILINLAAUF AN NEINTETSU TS

& : a oy s o  d & = B @
AL IR mE T"I"I‘T‘I-r“HFIﬂk"-lﬁﬂ‘l?ﬂdP\ﬁﬂhﬁ"l%ﬂﬂﬂ“—’lﬂﬁluﬂ“ﬂ“ﬂLﬂﬂ”.l'i.lEICLWEIﬁ':TFI-‘Ii‘]FJFIR.l'llﬁl?l

URZATHIENAIN LA TaIRNINLIRH DN (FAaADATWTTR) ARaaIRLWINMINTHEIR

] 2
= =

slumsdamaiafsadauiade mr.-’.“t’e'.ﬁmﬂﬁn’Luﬂ“faE‘?’ﬂJﬂ‘?’wmﬂﬁﬁumﬁ
Importance of environment to quality of life. Environment and daily
living. Positive and negative impacts of human behaviours on natural resources and
environment. Integration of such recognition with the knowledge in related disciplines to
create understanding and to enhance public awareness of the importance of
environment conditions (to quality of life), including prospects for public participation in

the management of environment improvernent.. Organization of activities for natural

resources conservation.
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90010005 ﬂﬂ‘iaaﬂLLUULﬁugﬁﬁ‘ﬂﬂﬂﬂH 3 (3-0-6)

THAI SOCIAL GEOGRAFPHIC DESIGN

TidTdsaunan - il

PREREQUISITE : NONE

m'mmmm.a::ﬂmﬂwamﬂf_ﬂﬂdjfmn"aqﬁwiw g tﬁati’ﬁﬁuﬂmv’@ﬁﬂmﬁj
Fasfu ﬂﬁaaﬂL.uunﬁﬂf’mwﬂ.a:rﬁagmﬁlLﬁalﬁmwmﬁ“Mﬂs::qﬂﬂ“ﬁﬁ'ﬁﬁ;wmlu
daqiu

Meaning, value, and appreciation of local wisdom. Product and housing

designs to accommodate today’s society.

90010006 AmAAIAASLAzADNTNADS InETads=31TH 3 (3-0-6)

MATHEMATICS AND COMPUTER FOR DAILY LIFE

siedTdsaunan - i

PREREQUISITE : NONE

msadadnuilusmmaadiamans msufduwidanuudimwamsids
@ulauITnaw ﬂTimmatﬁma‘v’mﬁqmm:ﬂwﬂﬁ:aﬂl:-fw“p\aﬂa'UL:nuﬁuqe'u ASSNMAASLAZ
mslilnena Uszwarluazsdan duafdunas fws ATURNLAAFUNA MTLALRGHAKLL
auuukazmMs nanakuuadiy msssdeatayaneieleviiads:arin anslddn
nanalunisasdsiedta msTamsnszaolunisasduasoiteludiads=aru nasld
anuiasdulumsaeazurasauunsnnmsamulugsiseduiau mslimmaesay
sugdnulimsiiouioussisndSau msldaumsaanaglunisaiaasunisiigsia
lwawaa anudidasdulumslinoufinnsd wiatodunafiia msuusimanduns
dszgnadmsudlinll wasTlsunsuds=andifatomdalumsuilymmsndiamans
WazAf

Mathernatical problem  formulations. Graphical solution of linear
programming models. Shortest path method and application to maximum return. Logic
and proof. Proposition and connective. Cluantifier. MNegative. Validity. Deductive
reasoning and inductive reasoning. Summary of expenses for everyday life. Central
tendency for summary of expenses. Measure of dispersion for summary of expenses
for everyday life. Probability for estimating reward from household business investment.
Hypothesis test for comparing household business. Regression equation for business
forecast. Introduction to computer system. Internet. Introduction to software packages
for regular users and software packages for solving mathematical and statistical

problems.
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Effective reading technigues in English. Reading for main ideas.
Mewspapers reading. Reading for translation of main points. Development of writing
skills focusing on accuracy in both language forms and functions beneficial to academic
and career purposes such as writing application letters, filling application forms, writing

reports,etc.

90020004  miwdsnquiianisdoans 3 (3-0-6)

ENGLISH FOR COMMUNICATION

TwITdadunau ; 1l

PREREQUISITE : NONE

nsimwIauaansnlunsiadafaaslaoldniwdinne Taouis
Anuluniss tLa:m'sﬁwﬁl*ﬁ“lﬂaﬂ“a-a'ﬂc 9 MsEUN B LI RNFARR NI TR ERDHRITS
Anusmsdulaglfinafiamsawiivainnais Tumsawianiatas msawitady
LaaudsduLazoaziaue ﬂwmmﬁalﬁwagﬂmw WA= awTIEIR

Development of students’ ability to communicate in English by placing
emphasis on listening and speaking for different purposes. Group discussion and
presentation. Development of reading proficiency by using various reading techniques
such as reading for headings, reading for main ideas and supporting details, reading for

surnmary writing. Report writing.

90020005  nsiEmwinatilanisaoans 3 (3-0-6)

THAIUSAGE FOR COMMUNICATION

eddsdunan : ad

PREREQUISITE : NONME

nsdnswaznsinine=md Aldlunsiaans fansis ICICRVITEE
Wow mslEnenlunmsiaansluaniumsalingg ww msdafadvleanuddn mMTne
luflgurn msdwdensiuazinseiineg waemsdownudoulugluuudieg

Study and practice of four communication skills: listening, speaking,
reading, and writing. Using language for communication in different situations such as
listening for main ideas, public speaking, critical reading of selected prose, and writing

practices dealing with various genres.
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90020006 asianeing 3 (3-0-6)

THAI USAGE

Pedmdsdunan - il

PREREQUISITE : NONE

FlEmwnoadiadds=gninmw uazddadzlunmslddr msldneing
w99 TN uNasI sazm e wanruuAfilsinglumsdaans i A Tuwon
muuaas Wudu msiensiranwdouifenlunsldnenoludunsuaasaan
NsadAakazAalznslanasd nsindow diamas wazSouSasanudia

Effective usage of the Thai language and the art of using vocabulary.
Current usage of the language in both standard Thai and unconwventional languags
widely used in mass media such as in advertisement and slang. Analytical study of
outstanding written works illustrating good examples of language usage in the
expression of ideas and the choice of words. Practices in expository writing and

organization of ideas.

90020007 Al ans 189w BN 3 (3-0-6)

ACADEMIC REPORT WRITING

Tgimisdunas - il

PREREQUISITE : NONE

TUAIWMTITY ML 15590 TEmsiauarawlTdlugluuy
619 9 8NINNABIMUNLLILHYL T3 Mamaamadousonemside unanuiisdwiy
ﬁﬁaﬁlmwaﬂm:ﬂm‘fuu«mﬂmr.-mr.-%f’mﬁaLaua'Luﬂ“'ﬁ'JJ'ﬁ::qué*um*‘

Steps in the conduct of research. Research planning and research

methods.  Standard research formats and presentations.  Techniques for writing

research reports, journal articles, and seminar papers.
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naq'aﬁmad WHUEAAS

90030001 asaetdeineaans 3 (3-0-6)
SCIENTIFIC THINKING
Tieimdsaunan ; Tl
PREREQUISITE : NOME
a = = 3 = [T d = © a8
fndavasdngmans Ingdaaslugiusiidudinaunis lunaia g

3

= e = = o a4
Fjﬂjﬂﬂﬂﬂﬂ@ﬁ"ﬁ"q“JJT‘?:.LL'1-"|~'.TﬂT'.IFIﬂ TﬂL|H?""Iﬁﬂ'ﬁL‘I-rzl'-l‘l*:qﬁﬂ”i"lfiplHT-HJEF-I'EH‘IL'.L‘I.-r‘lr'iﬂnﬂ"_]

o=l 14

‘T?ﬁIM‘JQLuTF{ﬂ SnEwanasinmmanddaiia  wazarananatisatuanaiianiim
Inaaaes numidywlulstarinnmanidsand lefinafsanufadisn s
wluszuu

Origin of science. Science as an answer to various questions about the
truth of the universe. Science as one of the many methods of knowledge acquisition by
humans. Influences of science on life and the meanings of scientific progress.

Problems and issues in the philosophy of applied science with a view to developing

broad-basad and in-depth systematic thinking.

90030002 ?ﬁﬂﬁ’lﬂﬂ%‘uﬂgzﬂqﬂﬂ%ﬂﬁﬁﬁﬂ‘%‘ 3 (3-0-6)

ETHICS AND AESTHETICS

iedTdadunan : lidl

PREREQUISITE : NONE

AARINY AT TN wesdneaemalsTuifaduanuny
w%a'qnﬁ'nﬂ“aﬂmﬁmﬂEmlﬁm::qu'n%'mﬁaﬂ%rﬂa:'ﬁﬂd%"ﬁrg“P:*ﬁ’mmﬂLLa:'}":ﬂaaﬂ daudiade
wfalodu  sluduiRugwnaned enuda man weannuwenadaiids
UsTnam 9 ':T“.l:ur’I:;”lﬂ’I‘ﬁLH':T"I:ﬁwﬁ'ﬂﬂ“l‘?m%ﬂ?“ﬁl}*;uﬂ:Eu:m’lfi'ﬂﬂ"liﬁ"ﬂ‘ﬁhﬁﬂ'ﬂ:

Meaning, significance, evolution, and philosophical characteristics of
beauty or axiology in the fields of ethics and aesthetics generated by western and
eastern philosophers from the ancient past to the present time, based on beliefs,

religions, and pure philosophical concepts, including practices in analysing ethical and

aesthetical principles of arts.

T LA .
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90030003 mqwﬁ’uﬁuﬁ' 3 (3-0-6)

HUMAN RELATIONS

siwATdadunian ; Tl

PREREQUISITE : NOME

AURUWRTTznIIuanaLazna v g ludian InSwarasTwusssy
URUTTTUL L ﬂ'i:waﬁﬁﬁmﬁu“ﬂ@iaqwaLLa::ﬂEju Aadzmeswa msaunwiazmswa ns
dsudldmansauivamwwiedauludoning TaoSouiasossiutasnnsdluuivas
ansual ATULANEITEN AR WasMSTINWOENTTu s aNAaaa I RN TET NS0

Interpersonal and inter-group relations.  Influences of culture and tradition
affecting vanous aspects of individual and group roles. The art of speaking, conwversing, and
istening. Adjustment of one's own conduct to conform to the demand of Thai society by
observing hurman civilization in terms of emofions and individual differences as well as by

practising proper behaviours and social manners.

90030004  AISHWHILARAANUAFDAINIA 3 (3-0-6)
PERSONALITY DEVELOPMENT AND MENTAL HYGIENE
siwATdadunian ; Tl
PREREQUISITE : NOME
NOEiN1UREnATW IEMSTAUARNATW LazWRWINITNISYAENNTNYE

gaaatflamslsudm s daunazaue L.mm’:wﬁwﬂ“cﬂqyﬁLﬁﬂ’:ﬁ’uqmmw‘ﬁm Jasuil

ﬁwaﬁaqnmwﬁﬂ wgfinssuadnd anufalndinsoisust wazeaaduliemaiels

ARaAIWAITLNTRSNE ﬂ“r.-f:l'm:j sdaafiklaz MSENET TN IWIATaIUAAR
Personality theories. Personality assessment and personality development

for adjusting oneself to social interaction. Theoretical views of mental hygiene. Factors

affecting mental health. Abnormal behaviours, emotional disturbances, and mental illnesses,

including the treatment, rehabilitation, prevention, and improvement of mental state.

90030005 wafdnu 1(0-3-2)
PHYSICAL EDUCATION
siwATdadunian ; Tl
PREREQUISITE : NOME
Wanfianssawaane 1 HanTsuain §a7a wuadueu inwila wazua-
Fauaa wiafmiu
Selection of one physical education activity from social dance,

badminton, tennis, basketball, or other sports offered.
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90030006 A151lE %09 AxAuAzAITRINEA 3 (3-0-6)

LIBRARY USAGE AND INFORMATION SOURCES

Tiedtdsdunan - il

PREREQUISITE : NONE

+-’:"|mg"ﬁa:ﬁmﬁmﬁ’uﬁa:.wmm:Lmaquﬁlﬂﬁ NIWYINTHDIRNALAS
asina IEmsdain nsfuduasiimanniaiaae wazunasasiing s ludszimauas
snadszing msdarmafnuitazmsandenananana

Basic knowledge of library and information sources.  Library and information
resources. Storage and organization of matenals. Informnation searching from library and other
information resources, both domestic and intemational.  Technical paper writing with references

based on international standards.

90030007 271585553 Iny 3 (3-0-6)

THAI CIVILIZATION

TwITtssunan - .l

PREREQUISITE : NONE

Fawnsvamdlng  sudSudanwdanduizias: i
FraandnsAfanminnaseaduas  wianuda eouda @i esseIwiis
nEesgannIaewials 19TeR  auad Lm:aﬂ“ﬂmaﬂr.--wnﬂc.ﬁ"mﬁa_ﬂjawﬁ’u faidu
TarissunTdinsas T wsssuiniuilsnaudmduinusssalng - Sniwavaq
Talugrsying LLﬂ:ﬂﬁaﬁmﬂ“mjwn”:.Lm:a_m-mmr.-f:*ﬂan"mE'Luamwmff:ﬂmgm

Evolution of Thai socety from a freed state o an independent kingdom with full
sovereignty.  Ways of thinking, heliefs, faiths. Expressions of arts and crafts, literature, music, and
housing architecture, based on hoth court culiure and folk culture as main constituents of Thai culure.

Influences of Thai culture. Establishrent of national aspiration and esteem n contemporary society.

90030008  as@nInatilanisiaafien 3 (3-0-6)

THAI HERITAGE FOR TOURISM

emlsaunan - Tl

PREREQUISITE : NONE

AIURYIBTAINTHANT T aadduvasmsrianiied JFuius
r.-:m'wﬁ'mm*sfianLﬁ'mﬁ:uﬁ."mﬁuﬂ WM syasmsasieiss=eulanuazvasdszna
na H‘TIquﬁﬂﬁﬁuLﬁ}]q"lﬂr_lrl.‘l.eﬁ"luﬂ“fﬁ"lﬁl?g Uszamant andaonssa Usziwd
Tausssa wazanudamudneasiasin Swuluwndsianforddyvasds=mna

: < ¢ - o o
ﬁﬂ"l'%ﬂﬁ'ﬁf‘ﬂfr’l e-1LFE l'LLﬂfTT;JJH TFFATI TR E AT
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Meaning and importance of tourism. Interaction between tourism subject
and other subjects. Development of global tourism and tourism in Thailand.
Knowledge about Thailand in the areas of geography, history, architecture, tradition,
culture, and hbeliefs as indigenous features to certain important tourist attractions.

Current situation of tourism. Study tours.

90030009 Lﬁﬁlﬂﬂﬁﬂﬁﬂﬂﬂﬂqﬁn 3 (3-0-6)

THE WORLD TODAY

Tiedtisdunay - il

PREREQUISITE : NONE

aruza Ui ladawiaiwasegi a1siles daukarTausssy
';mamumwé’uﬁufﬂaqﬂﬁzmmma"hmmﬁu{ﬁﬂ“vﬁm; Taammiulssifuidmiia
FliFuannduunnasiniwa uansanudadsaulaniinads Trufanans=nudads=ina
Tne dawiwasnsaanvasdszing

Knowledge of world economic, political, social, and cultural conflicts.
Relations between major economic powers and other regions with specific reference to
the tracing of origin of power. Impacts on contemporary global society, including their

consequences on Thailand’'s existence. Thailand’s problems and how to alleviate them.

90030010 m@uﬁrﬁ'uﬁ'qu’m Aol 3 (3-0-6)

HUMAN AND ENVIRONMENT

eddsaunan ; 16l

PREREQUISITE : NONE

ngsnailaenaluvasinainmasitbidhlafseuduingssnagud
fuFswiadey dywmFsnadauuazuwanslunisuilodow nguuisfifortauae
TBUTTTUsafILIARaY AREAT mamnmnanu'wﬁﬁuﬁm.wﬁau

General principles of ecology for a proper understanding of the
relationship between human and envircnment. Environmental problems and possible

solutions. Related laws and ethics concerning environment. Future of human and

environment.
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= s £
némﬁ’lﬁmwmﬁm

90040001 LAsESAINYIAEIR 3 (3-0-6)
ECONOMICS AND WAYS OF LIVING
eddsduraw - il
PREREQUISITE : NONE
+'“-’Iu?lﬁ#anPPLL'H“\1lﬂﬁ]&_«j?”lﬂﬂ%‘ﬁLﬁﬂ‘iﬁaﬂﬁui"I“i&iﬁL'ﬁ'%%aﬂﬂ‘i:f’lfLﬂﬂc
wuwd Msuilaa msaae Sudlla Sufle amdumsiu andains anwnisaieie g

]
- -

MILATHINI me“mm_«jmmﬂw}fu wazhwImalunsunldunasesisvasizuae
msdsuawasliisdinagldaimanzaniuanmwaseanaee g ludaa
Fundamentals of economic issues conceming everyday's living:
consumption, investment, inflation, deflation, financial institutions, and taxation. \arious
economic situations. Economic problems and government's measures to overcome the
problems. Lifestyle adjustment of individuals to cope with various economic pressures

in the society.

90040002  adwiidasdwisiungnansing 3 (3-0-6)

INTRODUCTON TO THAI LAWS

Tedrdsdurian - i

PREREQUISITE : NONE

anuindufidasingnanelidsduludioy  anunanouasngwany
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Meeds for law enforcement. Concepts, characteristics, and types of
laws. House registration law. Laws on conscription for army service. Civil laws dealing
with daily life: individuals, families, legacies, and testaments. Legal documentation and
contracts.  Properties and estates. Rules in performing juristic act and confracts.
Types of commonly found contracts. Fundamentals of criminal laws.  Criminal

liability, exermption of liability and penalty due to extenuating circumstances.
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THAI INTELLECTUAL PROPERTY
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Basic concepts, essence, types, acquisition, ownership of intellectual
property right. Protection and law-protected reception of intellectual property such as
copyrights, patents, petty patents, trademarks, lay-out designs of integrated circuits,
trade secrets, plants, gecgraphical indications as well as quality and other kinds of

intellectual property.  Interesting case studies.

90040004 nisdnasasriasiiulng 3 (3-0-6)

THAI LOCAL GOVERNMENT

dmdsaunan - i

PREREQUISITE : NONE
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General principles of government. Principles and viewpoints of local
administration.  History of Thai local government.  Current Thai local government.
Organization and processes of local government. Problems and obstacles of Thai local

government. Development trends of Thai local government and reform efforts.

90040005 FoauuazTmnsssaing 3 (3-0-6)
THAI SOCIETY AND CULTURE
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PREREQUISITE : NONE
WawInsrasTausssying F{Jﬂumxﬁlﬂ’l WD IFIANUAZUULILHY
TAnTTY WAITREIT2 TR Inefduiu T Sax
Development of Thai culture. Fundamental characteristics of society and

cultural patterns. Thai socic-cultural developrment.
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90010001 | 90102003 | eautaasuasnsTUsunsy 3 (2-2-5)
COMPUTERS AND PROGRAMMING
90010002 | 90104003 | RAWLAsINTUIAS 3 (3-0-8)
HEALTH AND NUTRITION
00010003 | 00108001 | WAINUNALNL 3 (3-0-8)
ALTERNATIVE ENERGY
90010004 - FwIaspukAzMsaUINENIWNTETINTA 3 (3-0-6)
ENVIRONMENT AND NATURAL RESOURCES CONSERVATION
00010005 - msaanuuuaniddeying 3 (3-0-6)
THAI SOCIO - GEOGRAPHIC DESIGN
90010006 - admamaniuazaauineadluiindsziniu 3 (3-0-8)
MATHEMATICS AND COMPUTER FOR DAILY LIFE
ARNITINT
00020001 | 00201001 mma"mquﬁugm 1 3 (3-0-6)
FOUNDATION ENGLISH 1
90020002 | 90201002 ﬂ"lH’]ETnﬂf]H'ﬁ‘LJj"lu 2 3 (3-0-8)
FOUNDATION ENGLISH 2
00020003 | 00201012 | MaWaIWINEeTa Az MTdawmEding 3 (3-0-6)
DEVELOPMENT OF READING AND WRITING SKILLS IN ENGLISH
00020004 | 90201026 | nEndsnguiRansEaas 3 (3-0-6)
ENGLISH FOR COMMUNICATION
90020005 | 90202002 | mslEnelnaianisdaas 3 (3-0-6)
THAI USAGE FOR COMMUNICATION
00020006 | 00202003 | mslEneing 3 (3-0-6)
THAI USAGE
00020007 | 00304004 | Tt Tows o wn19ITINg 3 (3-0-6)
REPORT WRITING
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HUMAN RELATIONS
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PERSONALITY DEVELOPMENT AND MENTAL HYGIENE
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PHYSICAL EDUCATION
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LIBRARY USAGE AND INFORMATION SOURGES
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THE WORLD TODAY
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INTRODUCTION TO THAI LAWS
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THAI INTELLECTUAL PROPERTY
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THAI LOCAL GOVERNMENT
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THAI SOCIETY AND CULTURE
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AND5UNYSIYIU
BUINIYANEINLU 30 wUlena
(aglunianuIn )
RUINIVUANIE 101 wUYNA
NGNAYPILNUNIINYIANERS 55 wdaenn
11446112  upagad 3(3-0-6)

CALCULUS

wdeRuney Ll

PREREQUISITE : NONE

dlnuazawsialiles eyusvesiledidu eyussusiugs uazmsUszyndves

(% s

auusUgmensduins JgyniArasganazaianvesileandy nsduiinsnuazinallnvednis

9
a

Bufingm nsUsvendveInIsduiiingm maiufiseniadulds Yesvssiuiivituiinnadals
USunsnsauiinainnisg aunsdeyiusandadesiu

Limit and continuity, derivative of functions, higher derivatives, applications of
derivatives related rates, maxima and minima of functions, integration, techniques of
intergration, applications of integration, area between curves, volumes of cross sections,

volume of solid of revolution, ordinary differential equations.

11446311  sdnlasdu 3(3-0-6)

ELEMENTARY STATISTICS

WsRuneu ¢l

PREREQUISITE : NONE

AnuFldifeafuada sy fusdu mswnuasmiua lewesies
wesn Jadusiazusnad maajuﬁaa&huﬁmﬁu NITHANWIIVDIAIDEN NIFUTEUIAAT NTNAFDU
auyAgIUY NMTIATITINTINDRELAzaNdUNUSITLdUBE194 Y

Basic concepts of statistics, probability, random variables, probability
distributions: binomial, hypergeometric, Poisson and normal, introduction to sampling
technique, sampling distributions, estimations and test of hypotheses, simple linear

regression and correlation analyses.

11456141  Fandnaly 3(3-0-6)
GENERAL PHYSICS
Jrderuney : Ld
PREREQUISITE : NONE

.. (naluladFinm) arvdviugiumly neaagunsiunsgeudnd andumalulagnszrsunaidinammsainnsed
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LIIMAZNIIAFOUT NISIAFEUTILUUNLULEE TRQUuTNNTY NMsndauiuuussuaila
Y] a s 1 < d' 1 =3 aa 4 1 o/
warn13du AU v0dlua DUNNAANFNT T wilwan aduwsiwanlaiy was LLazWaﬂaqﬂiwm LY
NS UUTIUTTENY
Forces and motions, rotational motion and rigid body, harmonic motions
and vibration, wave, fluids, thermodynamics, electricity, magnetism, electromagnetic wave,

optics and modern physics, all contents are descriptive based.

11456142 UfdAnsiandvaly 1(0-3-2)
GENERAL PHYSICS LABORATORY
dsRuneu ¢ Tl
PREREQUISITE : NONE
UtRnsTiietesiuiniidndily ieiiuanandile wasiedudszaunisally
ilandialy
This practical course is provided for students taking general physics course

to understand the subject to gain experience in general physics.

11466251  iafinaly 3(3-0-6)
GENERAL CHEMISTRY
FdsAunew 1l
PREREQUISITE : NONE
Tpssaseesnau N139A3eeMIvBIBIaNATOUYDIEY WAZANSIINE NusTIATiLAY
o wiusELAll LATilADDIALLTU NIA-Lud qmwwamam‘ aunarmans vaells veuual uazuia
Atomic structure, electronic configuration of atoms and periodic table,
chemical bonding and chemical bonding theories, coordination chemistry, acid-base,

thermodynamics, kinetics, solid, liquid and gas.

11466252  UfTANsiadiaalY 1(0-3-2)
GENERAL CHEMISTRY LABORATORY
Fdsduneu ¢ lud
PREREQUISITE : NONE
ﬂﬁﬁamiﬁLﬁméﬁ’aﬂﬁmﬁawﬁmLﬂﬁfmﬂ WesinaudlanazrUsvaunisellunis
Idgunsalluesufinisiadl
This practical course is provided for students taking general chemistry course
in order to strengthen, understanding of the subjects to gain experience in laboratory

apparatus.
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11476160 ¥ Inenaly 3(3-0-6)

GENERAL BIOLOGY

Fdsduneu ¢ lud

PREREQUISITE : NONE

VENNEINITIINeT Sruulasiaweddidin nuiudie Mswlsvaduas
fiugmans Tauins mnuvannvanevesdditin  asvinewesiivuardnd nainguazns
Uszgndlin1adiinen

Biological concepts, the organization of life, energy of life, cell division and
genetics, evolution, biodiversity, plant and animal physiology, ecology and application of
biology.

11476161  UFTANsT2 Mgty 1(0-3-2)
GENERAL BIOLOGY LABORATORY
dsduneu ;- il
PREREQUISITE : NONE
UFTRNdmIUINTTAnewihll 11476160 GENERAL BIOLOGY
LABORATORY WORK FOR THE TOPIC 11476610 GENERAL BIOLOGY

11486180  aun1sLBYWUSEddmSuwmalulagdinw 3(3-0-6)
ORDINARY DIFFERENTIAL EQUATION FOR BIOTECHNOLOGY
FwdeRunen Ll
PREREQUISITE : NONE
aunmadseyitusaniiy aunndeeyiudiBadudusunils aunndeoyiudll
Badusudunils wazmsUseynd aunsdsoyiudiBadududuans uaynsuszgnd msulasan
Uanguaznsussgnalunuwmelula8@inim Wsunsudnsagy dmsvaunadeyiusandey
Ordinary differential equation, First order linear equation, First order non-
linear equation and application second order linear equation and application, Laplace

transform with application in biotechnology, Software for ordinary differential equation.

11466432  adALATIZN 3(3-0-6)

ANALYTICAL CHEMISTRY

JdsAuney Ll

PREREQUISITE : NONE

winMaAsfuNT AT sAdsUsnalumandl 1EuA dunounisiaszsiids
USunaumsawandunaasduiug nswlsdansazaty Mawmsendayaniunil Jnseiluli
a0f waznmiswimusnalnenisiausunsuaymsdaimn sudmdnmsdesduieatiunis
Anneidauniesdielaserfovannis gi-3ada aalnsalnd

Principle on quantitative chemical analysis, e.g., process for quantitative

analysis, stoichiometry, solution preparation, analytical data, analysis based on statistics,

.. (naluladFinm) arvdviugiumly neaagunsiunsgeudnd andumalulagnszrsunaidinammsainnsed



112 uAv.2

volumetric and gravimetric analysis and general principle on instrument analysis by UV-

Visible spectroscopy.

11466433  U{URn1sATiAATIEH 1(0-3-2)
ANALYTICAL CHEMISTRY LABORATORY
FvdeRunen il
PREREQUISITE : NONE
UfTRmsiefumsieszimnusinalaemsiausimsuasnmsdaimin s
mAenyiduaiesielasedovanns g3-330a awalnsalnd
Laboratory for classical method based on volumetric and gravimetric

analysis and for instrumental method based on UV-Visible Spectroscopy.

11466532  1@diDUNSE 3(3-0-6)
ORGANIC CHEMISTRY
Idsruney el
PREREQUISITE : NONE
unindeniulasiaduariussinivesansdunidfiasueuduesiuszneu

aaa

msdende Ussianvesuiteneiidunid UiAsenoyyadasy Ujatenlessin awmeileind
a13UsznaulalnsAsusy WuTukazayusuauuTY waanegon wes dwenlyn dadlan
Alnu nIaAnsuen@anuazeuiusrenIanTuendan a1suseneuiiuea tellulazddeuiely

This course will cover introduction to the structures and chemical bonds
of carbon compounds, nomenclature, types of organic reactions, free radical reactions,
ionic reactions, stereochemistry, hydrocarbon compounds, benzene and benzene
derivatives, alcohols, ethers, epoxides, aldehydes, ketones, carboxylic acids and

carboxylic acid derivatives, phenol compounds, amines and azo dyes.

11466533  UjURn1siATidunsY 1(0-3-2)
ORGANIC CHEMISTRY LABORATORY
dsRuneu ¢ Tl
PREREQUISITE : NONE
UfoRnaediduvidiuguieniuandivesansdun3s mausnuiensare nsvh
Tofansuiqns nsndu mveaeuiilannzuesvilaidy
This course provides fundamental practice in organic chemistry concerning
the properties of organic compounds, separation or extraction, purification,

distillation, significant tests for functional groups.

11466660  LANTIWANE 3(3-0-6)
PHYSICAL CHEMISTRY
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wdsduneuy ;i

PREREQUISITE : NONE

autAvesing  noufeaumansluanavesing  ngdefivilsvesgnmwarany Lad
AUTOU ﬂg%@ﬁﬁmLLazmmmqm‘wwamam% NAIUDATY FUAAINAA SYUUBIAUTZNBURY?
wazvateeIRUszney  snsuaznalnesufneall Ujn3edadeou

This course covers properties of gases, kinetic molecular theory of gases, first
law of thermodynamics, thermochemistry, second and third law of thermodynamics, free
energy functions, chemical equilibrium, phase equilibrium of single and multicomponent

systems, rates and mechanisns of chemical reactions, complex reaction.

11476421  9adiainewily 3(3-0-6)
GENERAL MICROBIOLOGY
FdsRuneu ¢ Tl
PREREQUISITE : NONE
vdnuesgatiinen lassaiauayihiivendunsd msdnmnnmy arwddgmis
ANNUANT BINNT Q@ﬁ?‘ﬁﬂiim mmsmqmasmmwm‘]
Principles of microbiology, structure and functions of microorganisms,
taxonomy, importance of microorganisms in agriculture, food, industry, sanitation and

medicine.

11476422 UFTANs9aT2Imeiialy 1(0-3-2)
GENERAL MICROBIOLOGY LABORATORY
ndsduney ¢ il
PREREQUISITE : NONE
UftRnsdmiugadaingwihly 11476421 9a23nevialy
Laboratory work for the topic 11476421 GENERAL MICROBIOLOGY

11476520  WugAans 3(3-0-6)
GENETICS
dsRuneu ¢ Tl
PREREQUISITE : NONE
1Y 1 o g:v A @ [ wa
nannsaeneanIsiugnssunsmiduluuaslidulumunguesnuea audiuay
v a a o’ a o v )
wihivesdu Adwewazlasiuloy  MsiUfsuwaivesansiugnssuserudulasseaulasiuloy
nsivuaNe ANNFURUSIEnIEuwasrannwaunBy  dafiiiadadauasseuunyifenty
AU TUGAIERSLTIUTEYINT Wasiugirnssulonu
Mendelian and non-Mendelian inheritances, structure and function of gene,
DNA and chromosome, gene and chromosomal mutations, sex determination,
linkage and gene mapping, multiple alleles and human blood group systems,
population genetics and fundamentals of genetic engineering.
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11476521  U{UAN1sWugAEnS 1(0-3-2)
GENETICS LABORATORY
dsRuneu ¢ Tl
PREREQUISITE : NONE
U URNsdmIvIviugmans 11476520 Wugeans
Laboratory work for the topic 11476520 GENETICS

11466242  Yuadl 1 3(2-3-6)

BIOCHEMISTRY 1

FdsRuneu ¢ Tl

PREREQUISITE : NONE

AnwnagfiRnmaiieatulassaine winil auauiiniaeiuayiidndves
Aslulawnse TUshu ledfunaznsniipdde wulwduasufizetudueil Tnswinis nsdaasizilea
wazmInsslulasiau watanistaad

Studies and practices on structure, function, chemical and physical
properties of carbohydrate, protein, lipid and nucleic acid, enzyme and reaction in

biochemistry, nutrition, photosynthesis and nitrogen fixation, techniques in biochemistry.

11466243  Fuall 2 3(3-0-6)
BIOCHEMISTRY 2
Wwdeduneu ¢ 11466242 Fuadl 1
PREREQUISITE : 11466242 BIOCHEMISTRY 1
LLVURATUYRINANU T lnaladTa 1dnsnsUd wunuedduvesiluiana
ANTIUUUNUBETY wazn13UsTenals
Energy metabolism, glycolysis pathway, Kreb’s cycle, metabolism of

biomolecules, integration of metabolism and applications.

11466234 N199UHUNITNAADINISFIINGN 3(3-0-6)
EXPERIMENTAL DESIGN IN BIOLOGY

[
aa A

IdsAunau ;11446211 analUseau

PREREQUISITE : 11446211 ELEMENTARY STATISTICS

arudifoailunsnauaunsvanes wumvaaoIUUdNaNYysel wuudunely
UADA LUUANAUALATS wavluuauannaen ﬂ’l‘ﬁLﬂiwﬁ"ﬁaﬂda%’]ﬂ%ﬁmEJ’]LﬁIEJ’Jf'Q]J‘Uﬂ’l‘i’J’NLLNUH']’E
naaedagldainlinsives msusedunarsosdioflldlunsvaaes FEsndunsinsvedaive

Basic knowledges in experimental design, completely randomize design,
Latin square complete block and incomplete block design, split plot and factorial

analysis of co-variance by linear model.
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11466235  AAINTIUNIZTUIUNITVININ 1 3(3-0-6)
BIOPROCESS ENGINEERING 1
Fdsduneu ¢ lud
PREREQUISITE : NONE
NUIYLAZNITANULIUNIIAINTTU AUNBUIAFT N1TONGNNINAT NITAATUIA
ASHEAN NTWEATBITS NTANA N15NT89 N1SANAZNBY NIIANKAN LAXAITASS
Engineering unit and calculation, mass balance, mass transfer, size reduction,
mixing, solid separation, extraction, filtration, precipitation, crystallization, and

immobilization.

11466236  3AINIIUNIZUIUNITTININ 2 3(2-3-6)
BIOPROCESS ENGINEERING 2
UsAUADY ¢ 11466235 JFNTIUNATEUIUNITTINN 1
PREREQUISITE : 11466235 BIOPROCESS ENGINEERING 1
AUAANGINU NITANBMAILTOU mMswanideuainuden Msssme
MsiAnudu Mmavideldu msudidu msududs mavihuke msndu wag nsidndvstu
Energy balance, heat transfer, heat exchange, evaporation, refrigeration,

cooling, chilling, freezing, drying, distillation, and extrusion.

nguIvNAaNILUIAY 31 wuein

11486337  n1sldia3nsfemamaluladdann 3(2-3-6)
THE USE OF INSTRUMENTS IN BIOTECHNOLOGY
Fdsduneu ¢ Tl
PREREQUISITE : NONE
BnsliieTesileluviosUfiinig wiesdunies wiesssmeasneldanioy
deyaynd YuAsLUULENul wiiailsmusledn ndesihutuuuny ﬁv‘ﬁm%a e

Weanunas lasulnns il wuupedudl asesadnuniuveussive asesinilloduda waz
naeaganssauyindesUld

Utilization of laboratory equipments such as centrifuge, rotary evaporator,
lyophilized, autoclave, spray dry, laminar flow, sonicator, column chromatography, HPLC,

essential oil extractor, texture analyzer and microscope with camera.

11486338  walulagdnm 3(3-0-6)
BIOTECHNOLOGY
Adaduieu @ 11476421 9aT7anewhly, 11476422 UfRns9aTaingwihly
PREREQUISITE : 11476421 GENERAL MICROBIOLOGY,
11476422 GENERAL MICROBIOLOGY LABORATORY
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Anwuisatumatianmameisniuid dedefivuardnd wedaidesdunaiug
Amnssy mahadiTinldusslenilunszuiunssdanandoseinngg mafiugnarnIsLa
nsuwd matidauafiviuduanden saueasesssy ngranemianalilaiinim uazns
dnevoamAlulaggnainnisn

Studies on culture techniques of microorganisms, plant and animal tissues,
basic techniques in genetic engineering, utilization of living organisms for industrial and
medical productions, environmental bioremediation, including ethic, biotechnological laws
and technology transfer to commercial market.

11476339  ¥2INg1v0wad 3(3-0-6)

CELL BIOLOGY

Atadutiou 11476160 FVAnewhly, 11476161 UfTRNsTImevialy

PREREQUISITE : 11476160 GENERAL BIOLOGY

11476161 GENERAL BIOLOGY LABORATORY

Tassads uazmhivesdinUszneusneg veuvad wagiwadufAzensiag aelu
WARNNEITINGT NAlNNIIAIUANRINITUVBILLAE miﬂ’mﬂmmiLLﬁmEJEJﬂ%@ﬂguﬂzﬁ%@ﬂiﬂiﬂﬁiam
wazgAnslen AuduiusTEnIagaaiuan niInden nannisuazinataludinerseauliians
uinsUszgnAldiineweusad

Structures and functions of cell components and cell surface physiological
reactions within cells, cell regulation, prokaryote and eukaryote cells, relationships
between cells and their environments, principles and techniques in molecular biology,

including applications in cell biology.

11476340  U{URN1TIIMEIvRRd 1(0-3-2)
CELL BIOLOGY LABORATORY
ndsduney ¢ il
PREREQUISITE : NONE
UFuRnsdmsuTTinewesead 11476339 3Inevedsas
Laboratory work for the topic 11476339 CELL BIOLOGY

11476341  JANIIUTAAN 3(3-0-6)

BIOCHEMICAL ENGINEERING

Fwderunen Ll

PREREQUISITE : NONE

nsfnwRseuuuifiseneaduazoulsl lun waumansves
nMaasydulnvenead saumanivesoulesl aunAuIALATANAANSILTRINTTINZLABNYAT
nasiagaduazioules] damlsznevfiugiuesdiin anudftuguisafuameslawdu ms
gewanaasngludmdn wagniswenudnsio
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The studies of homogeneous reactions of cells and enzymes: enzyme
kinetics, kinetics of cell growth, mass and energy balances of cell -cultivations,
immobilization of cells and enzymes, basic configuration of bioreactor, basic knowledges

about sterilization, mass transfer in bioreactor and downsteamed processing.

11476342  U{URNTIANITIUT AN 1(0-3-2)
BIOCHEMICAL ENGINEERING LABORATORY
Fwderunen Ll
PREREQUISITE : NONE
UURNSEMSUIBIFINTsNTIAL 11476341 FANITuT 1AL
Laboratory work for the topic 11476341 BIOCHEMICAL ENGINEERING

11486343  wialulag¥anmnisisuazdnd 3(3-0-6)

PLANT AND ANIMAL BIOTECHNOLOGY

dsRuneu ¢ Tl

PREREQUISITE : NONE

nsfnwmdnnsINsEsuTaduas o evesiivuardnd sdanaianisUasnde
MawFeue Iz Mawnsdsandueadisuusn miahasadlad mafuirvisadlay ns
wAnfivLardninanuainiusnssy msuszendlimelulad@anmmsiivuasdailusnunisinuas
PINTUNNILAZATETTIUNNTIING

Studies on the fundamentals of cell and tissue culture in plant and animal
systems, including aseptic techniques, media preparation, primary cell culture,
establishment of cell lines, long-term maintenance of cell lines, production of transgenic
plants and animals, applications of plant and animal biotechnology in agriculture,

biomedical and bioethics.

11486344  UjUAN1smalulagdanwnianvnazdn 1(0-3-2)
PLANT AND ANIMAL BIOTECHNOLOGY LABORATORY
Fwdedunen Ll
PREREQUISITE : NONE
Ufuinseuwmalulagiinnnnaisiazdnivasnisussendlad i
walulagTin nnnaisuazdnd
Laboratory practices in plant and animal biotechnology and their
applications for the topic PLANT AND ANIMAL BIOTECHNOLOGY

11486345  wmAluladdnnm19e19mns 3(2-3-6)
FOOD BIOTECHNOLOGY
UAUnNeY 11486338 wiAlulagyinw
PREREQUISITE : 11486338 BIOTECHNOLOGY
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welulagTanwlunansasiu Wednd dnuals nsadunad niswamoulss]
arslimumanu arslinausa Smfiunazansd wasnisminlald 41 nunl nsdanisvead efiiie
NNTLVIUNTUUTFUDINT WazANUUADANEYDID19NT

Biotechnology in dairy products, meat, fruits and vegetables and organic
acids, production of enzymes, sweeteners, flavors, vitamins and pigments and fermentation

of cocoa tea and coffee, waste management of food processing and food safety.

11486346  aduUasasluiasuuansuazlssnu 3(3-0-6)
LABORATORY AND INDUSTRIAL SAFETY
FwdeRunen Ll
PREREQUISITE : NONE
wadialunmsnsafudunneiioafniuluiesjoinsuaslsemu menauamrie
NilassmaiAeafunmstleaiugifve waganasmsmunaeadeluudagUssinnvesiosufifing
warlssnu saiannulaonfomadanm
Techniques in identification of hazards in laboratory and factory, project

planning about accident prevention, safety rules and biosafety in laboratory and factory.

11486447 wialulagvauoulyy 3(2-3-6)

ENZYME TECHNOLOGY
JdsAuneu ;11486338 walulagyaniw
PREREQUISITE : 11486338 BIOTECHNOLOGY
vanmsuaznssislunsndnieulsilnggduvdd slnveueuluiiddnllugnan-

n3su n1saitn nsviliudan maeaeulssl maeulsdlulivsslonilugnanmnssusina o
Principles and methodology in enzyme production by microorganisms,

types of important enzymes in industry, extraction and purification, immobilization of

enzyme and their applications.

11486448  wAlulagn1sudn 3(2-3-6)

FERMENTATION TECHNOLOGY

IUeAUneN ¢ 11486338 wAluladyinn

PREREQUISITE : 11486338 BIOTECHNOLOGY

Anwsvuunmsudinlusedvgeavnssy ngavlunssuiummdn nsvhawesla
Wy MsnziABaad MsoenuuUdmsn waznssiasensEuILANTHIn N3Y18YUARININg
JEAURAAIMNTTY N1SAIUANTEUUNTVLN LATEgAansNITuin Lagn1sHanNGAAMaA199 21NN13
N 19U TINALEZHERALTIAII 21NATZUIUNITIULNUDATY

Studies on fermentation systems for industrial scale, raw materials for
fermentation sterilization, cell cultivations, design, modeling of fermentation processes,
scale up of bioreactor for industrial scale, fermentation controls, fermentation economics,

and productions of fermentation products such as biomass and metabolic products.
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11486349  Hnarumiamalulagianin 0(0-45-0)

TRAINING IN BIOTECHNOLOGY

dsRuneu ¢ Tl

PREREQUISITE : NONE

tinfnuagsosufiRmuiiigdesiuanunin luanulseneunsnaenau wie
yhesumaiglulszmalidesndt 150 4l ngenaiiuseuyeanv1ivn

Student is required to take training in private sector or government
organization within the country related to his/her major study for at least 150 hours with
approval of the department.

11346450  duuun 1(0-3-2)
SEMINAR
Fdadunew Ll
PREREQUISITE : NONE
MsAuAY Woussau wazmsthauenmadeidudagtusumeluladanm

Literature review, report writing and presentation of recent research article in

biotechnology.
ngudvIN1AnEmMIGLEeN 6 u8NA
11346451  lassauiie 6(0-300-0)

SPECIAL PROJECT

dsRuneu ¢ Tl

PREREQUISITE : NONE

thnwwihmsannlassnufivy Tneflo1asdivinwmauay fnniauside
Tasesen 2eun wagisnsseamenssunmsteusulaseny ndnnsinuiaseauingn v
ADMNAUDHANULAZAITIENUADAUZATINATT

Special project is pursued by student under supervision of advisor. Student
is required to present project title, scope, and methodology to the committee prior
conducting the project. Student must present the project to the committee. The project
report must be submitted.

11346458  a@ufiafnwn 6(0-45-0)
CO-OPERATIVE EDUCATION
FwdeRunen Ll
PREREQUISITE : NONE
msuftRslugugninauiinsnluanulseneunsessdisuounuuun
paoasreznal 1 aansane Taefinihiduiiasveuilving quszasd wasununsuFTRnud
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FaLau ﬁﬂ’]iﬁ’nauai?EN’]‘LJNaﬂ’]iﬂﬁﬁ}aﬂﬂuﬂfiﬁx‘iﬁlﬁﬂéIUEj@ﬂﬂiﬂﬁﬁj@ﬂ’]uﬁ?u satafinnsUszdiunans
Uﬁﬂ’amumﬂmﬁméﬁﬂ?ﬂmLLazéLmumﬂamuﬂizﬂaums

Work as a temporary employee in a company related to major study for 1
semester under clarified job description, objectives, aim, and plan carry out project
presentation and submit a report to the committee, which consists of advisors both from

the department and company.

11346459  n1sUUANISENOUAIIUTEIMA 6(0-45-0)
OVERSEA TRAINING
FwdeRunen Ll
PREREQUISITE : NONE
UjtRnuiiietesiuaiunin luanulszneunsluiasemanaenszozina 1

AANISANE
Oversea training related to major study for 1 semester.
ngudvRnIzidennIunalulagdanin Lidesndn 9 wiaefn
11486301  nsldUszlevdainninveade 3(2-3-6)

WASTE UTILIZATION

Idsduney el

PREREQUISITE : NONE

wrasn1siia vila Usinal kazdiuusznauueinInveddy 1on159An15AUNINTeY
o Wy nSIAUTIUTIN MIedeuinawazsyuuMsTuds Methdavenien nuasianim s
fdn nsnduuildlvl nmsouverliSuiuiddusylenild mswnfuegisnsldiniodiouay
wieadnsfiieates fnsAnwivenaanud

Sources, types, quantities and composition of various wastes; waste
management such as collection, transfer and transport systems; physical and
biological treatments; disposal, recycling, sanitary landfill, incineration composting and

methods in operating related equipments and machines. Outside studies are included.

11486302  wAndmstaInsIsHYIRTTueN 3(2-3-6)

MEDICINE FROM NATURAL PRODUCTS

JdsAuneu ¢ il

PREREQUISITE : NONE

AnvmandusiansssunAifdgninueandad iy wazgdunid Tasfnu
Snwaely mamngdgn Ustlesdlumeenvhg U wasmeitedesiuedneiedldnandusian
sssunANvinduen

Studies on natural pharmaceutical products from animals, plants and
microbes by studying the general characteristics, cultivation, applications as drugs and

simple fundamental research techniques for the production of natural products as drugs.
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11486303  wiAlulagvadunLazNanAMTIUY 3(2-3-6)

TECHNOLOGY OF MILK AND MILK PRODUCTS

FsAunew - 1l

PREREQUISITE : NONE

fuUs¥neu ANAINIRIMT ﬂmauﬁ’amamamwLLaz%’;mﬁsuamfwuu nsiden
\de n1snuaNuazNITUTFU U%Uﬁmaﬂﬁgﬁuﬁéﬁaﬂmmwsuaﬂwﬁmﬁmeﬁum susnsAnwuen
AUl

Composition, nutrition, physical and biochemical properties of milk,
spoilage, preservation and processing, roles of microorganisms in quality of milk products.

Outside studies are included.

11486304  wialuladvasduazniusd 3(2-3-6)
TECHNOLOGY OF PIGMENT AND FLAVOR
wdsduneu ;- Ll
PREREQUISITE : NONE
anandAlUvesduagnAusaINsTIINR  MsnAnduaznausalaeqauniduay
nsdansgimaad undsingiu saanainluldlugramnsausing 4
General properties of pigment and flavour from natural sources, production
of pigments and flavours by microorganisms and chemical synthesis and raw

material sources, including the application of pigments and flavours in industry.

11486305 waluladvasdan 3(2-3-6)

YEAST TECHNOLOGY

Idaduieu ;11476421 9atingivhly

PREREQUISITE : 11476421 GENERAL MICROBIOLOGY

Tnefingn fugaans lassasanaga3sine1vesdad nsdndiuundad audiday
vosarlunszuaunsanannnssusne wu mandndes 1l eulsiuavansd sutaansilindusa
Hugu Snnsfnwuenaanuil

Ecology, genetics, structure, physiology, classification and identification of
yeasts. Importance of yeast in industry, such as brewing yeast, wine, enzyme , pigment and

flavor’s agents. Outside studies are included.

11486306  WugAAMNIIY 3(2-3-6)
GENETIC ENGINEERING
wdeduneu ;R
PREREQUISITE : NONE
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Tassadauazvihivesiidue msad1siidueamonan AuauiRvosnnnes ns
Trau Madnidenuaznsineiduiideanismsdnaefudnlulugaundd fiv wazdnd naonau
LWININTUSEENALTlUNINTISWINTE  REMNTIN WaEMSNYNS

Structure and function of DNA, recombinant DNA, properties of vectors,
cloning, selection and analysis of genes transfered into microorganisms plants and animals,

applications in medical, industrial and agricultural sciences.

11486307  gU1AUNALINIUDINNT 3(2-3-6)

FOOD PLANT SANITATION

Idaduieu @ 11476421 9a¥ingivhly

PREREQUISITE : 11476421 GENERAL MICROBIOLOGY

nseenuuuenAslssnuLazgUnsaiia3esile thuagmsrdainde N13AIUAN
uas mevheuazenuazenielsalulssnugaamnsies yaunisiiiendestuoims
avindLyana HaNNAILALIENTIRLUNMINERMTLAYNIIATEUL GMP Wag HACCP Tu
1599UQRAMNTINOINNT

Food plant and equipment designs, water and wastewater treatment, pest
control, cleaning and disinfection in food industries, food borne pathogens, personal
hygine, principles and good manufacturing practice (GMP) in food production and hazard

analysis critical control point (HACCP) in food industries.

11486308  N13UIUANINFININLATNITAIUANLANY 3(3-0-6)

BIOTREATMENT AND POLLUTION CONTROL

JdsAuneu ;11486338 walulagyaniw

PREREQUISITE : 11486338 BIOTECHNOLOGY

msﬁaumﬁaaumamquLﬁammmL‘fluméuaqmjmaﬂmiuaﬁwﬁﬂmaf]
NansENUYesITIafiudedunden msUszgndlfinaluladtinmlunistesiu vilnuazaiuau
wafiy Anudiuguneiumeluladazen 3R naensunisiudutoyaasitnuazauieiiie
Feuseruiudunndey nsdifnw

Instruction covers the history in major groups of pollutants. The impact of
pollutants on the environment. The Application of biotechnology in the protection,
treatment and pollution control. Basic knowledge of clean technology, 3R. Case studies,

searching in patents and researches for writing the environmental reports are included.

11486309  WugAEnsvaLLLad 3(2-3-6)
CYTOGENETICS
Fwderunen Ll
PREREQUISITE : NONE
TineuazngAnssuvesTadiiafunsienendnvarvesddidin nswand
panvaIdnYNzNIaiusnssudunamannsldsunvadlassadrsuazduiuvedlasiulon
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anuduiusvostunazmsihunuiivesduuulaslalen  laslulsufuifauins  nsussgndldlu
Frunmsunmdiarnnaues Turanedaaiugmansvesead

Biology and behavior of cells related to inheritance in organisms, phenotypic
expression due to chromosome changes in structure and number, linkage and gene
mapping, chromosome and evolution, applications in medical and techniques in

cytogenetics are included.

11486310  %ANNIIAIUANAUAINNIMALUTAETINW 3(2-3-6)
PRINCIPLES OF QUALITY CONTROL IN BIOTECHNOLOGY
UsRUneY : 11486338 wAluladyinn
PREREQUISITE : 11486338 BIOTECHNOLOGY
mnudRguazndnnsmluresmsmuaununlugaamnssumeluladanm
N5lENMINIMENIN 1Al kargatainel  warlsUsvliuAmnaUssamdudalunisiawazaiuay
JadunmunmuomAndag ssrianianieuns nsudn waemaiuinwm muienasgunsians
ARANNEING LYY 1SO
Importance, general principles organization of quality control in
industrial biotechnology, physical, chemical, microbiological and sensory evaluation
methods used for measuring and controlling quality factors of products during handling,
manufacture and storage including international quality management standards, such as

International Organization for Standardization (ISO).

11486311  mswsidsuvaduuawazldalsauuas 3(2-3-6)

INSECT CELL CULTURE AND INSECT VIRUS

JdsAuneu ¢l

PREREQUISITE : NONE

wEnNINsRTaduIas nsranwadutadliiiUinannn nsAne
nssgiulauazaITINeIvegaanuas nMsuunsiaueshisalsauuas nsuanlisalsauvasiay
1¥38msmnzdousad

Principles of insect cell culture, scaling up insect cell production, studies on
growth and physiology of insect cells, identification of insect viruses, production of insect

viruses for insect control by using cell culture method.

11486312  N193LATILREIUUTNBVLALAMNINYDIDINS 3(2-3-6)
ANALYSIS OF FOOD COMPONENT AND QUALITY
dsRuneu ¢ Tl
PREREQUISITE : NONE
nguiuasudnmalieneidmnuszney uasaunmuenie fnuazualdl laefnw
sy aslulawnsm Loty anuduliue? wulwl Iy wazdnusznouse ddaluomsus
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availa Anwinisdsuulasmaeiivasidndvesennns Anwvilaswaiauaznsvasuulamis
PUANUDIDING

Theories and principles in analysis of components and qualities of meat,
vegetable and fruit by studying their protein, carbohydrate, fat, humidity, fiber, enzyme,
vitamin and other components as well as studies in changes of chemical and

physical qualities, structures and biochemical changes in foods.

11486313  Y@13aUNA 3(2-3-6)

BIOINFORMATICS

FsAunew - 1l

PREREQUISITE : NONE

nsduAudayaIngUteyameiivetarn1seaniuulnsiues nsieusuila-
adlelnduazdrsunsnesdly mMsleseianuduiusiiaiiawins nsldlusunsuneufinmesiiie
nsvunelassasteosiu uunaslusiu suinsUssandldindedoyalunisinuns ga-amns
SULAZATUNNE

Biological database searching and primer design, DNA and amino acid
sequence alignment, phylogenetic analysis, computational program for prediction of gene,
genome and protein structures, including application of datamining in agriculture, industry

and medicine.

11486314  3a¥IINYINDINNT 3(2-3-6)

FOOD MICROBIOLOGY

Idaduieu @ 11476421 9atingivhld

PREREQUISITE : 11476421 GENERAL MICROBIOLOGY

AnwqdurEeitauduiusiuoms nmsuudeu maide uaznmstestuns
wdsvesemisyiasineg nsldussleviainydunidlugnainnssueImis 1195gIUTe90M5
yawugatIinen wazmsiinlsaiilosaingdunsdlueims

Studies on microorganisms associated with food, contamination, spoilage
and prevention of food spoilage in different kinds of foods, exploitation of microorganism in
food industry, microbiological standard in food and diseases caused by food

microorganisms.

11486315  9a¥1Ine1vasdaIndon 3(2-3-6)
ENVIRONMENTAL MICROBIOLOGY
Idaduieu @ 11476421 9atingivhly
PREREQUISITE : 11476421 GENERAL MICROBIOLOGY
ANALAAYBIANMIZLIAGEY YAuVTETATesfuMaAsuLUasan zLRdEY
msuflvanmzundeuduiiy laglindnnismegadaine dnmsdnwuenaniud
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Equilibrium of environment, microorganisms involved in environmental
alteration, treatment of enviromental pollution by principles of microbiology. Outside

studies are included.

11486316  WuNUdATULAZN1IAUANIABRAUNTY 3(2-3-6)

MICROBIAL METABOLISM AND REGULATION

Idaduieu ;11476421 9aTAngwhly

PREREQUISITE : 11476421 GENERAL MICROBIOLOGY

mzmumiL1J§amu:dmLLazﬂa"Lﬂmié’amezﬁmq%amwmaqmwm6] ﬁﬁm’mé’]ﬁzg
yagnannnssulnegdunse mahmnuimeiuiugmansuldmuguuasifisysyansainluns
Hae N5ANBIUATE ALY Fdsrtoufioduuuimdunsimuinsfiusdn

Metabolic pathways of substrate utilizations and biosyntheses of microbial
productions which are important in industry; the use of genetics in controlling and
increasing the efficiency of microbial productivities; studies on current related researches as

guidelines for microbial production development.

11486317  Bauawizmnanaluladdann 3(3-0-6)

SELECTED TOPICS IN BIOTECHNOLOGY

FdsAunew 1l

PREREQUISITE : NONE

wdedesivuaisuaztiauls suwdnsdfnwiieademanaluladdinim wde
Beszdsululuudazaansfne fnadeuvalssnu ualiin@nwldfuaivndeya uay
nszinsdfnuiivhunendiegng

Topics of interesting and recent development including case studies in
Biotechnology. The topics will be varied in each semester. Factory visits are also included.

Students would review and analyze those case studies.

11486318  duyuINe 3(3-0-6)
IMMUNOLOGY
Idaduieu ;11476421 9a¥ingwhly
PREREQUISITE : 11476421 GENERAL MICROBIOLOGY
nalnNMTIIneuasdAlveiNInavauaBuyy Inamsiduidaswasiaes
weufveR Ut mewmeuiautuueufived Suyuiiinewasdiine) muianisiasging
DULUINEN
Biological and biochemical mechanisms of the immune response. Emphasis
will be placed on antibody structure, antigen-antibody interaction, immunobiology and

serology. Immunodiagnostic tests are also included.
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11486319  YARVRIINYAUNITNYAT 3(3-0-6)

BIOCHEMISTRY OF AGRICULTURAL RAW MATERIALS

FsAunew - 1l

PREREQUISITE : NONE

asdUszneumMaAll n1sdsuwlammsdueiivasianddouwazndimsfivinwm
yosimgAuynamnnuas UFAseuafiveanadsuuladluingiivssninanssuiunsudsguasly
HARABIITEINaNSLAUSYN

Chemical composition, biochemical and physical changes during pre and
post storage of agricultural raw materials. Chemical reactions of changes in raw materials

during processing and in products during storage.

11486320  wialulaBuniiufie 3(2-3-6)

VEGETABLE OIL TECHNOLOGY

FdsRuneu ¢ Tl

PREREQUISITE : NONE

osfUsznoularlasadonandl mswSeningiu maatanmsvinliuiqns waznns
LLU'igiﬂfuﬁuLLazﬁﬂﬁuﬁﬂuqmmwﬂiiummmaﬂaﬂﬁimmi N1IATIVADUAMAIN  AINUATINT
TylqiieatesiunszumumandssUlasuuasiniy Besmalsa

Chemical composition and structure. Raw material preparation, extraction,
refining and processing of vegetable oil in food and non-food industry. Quality Inspection.

Progress in fat and oil processing technology. Plant visiting.
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AARUIN 3
FIUNITNINYINTAUVAYUNITLIYUNTHOU
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