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SeulunnnIne1ds warn1suULIa
2.4.2 woununeninfionasdiuinwmliunenansdynau iwthiiaondeagua
Ansiou TiAUSnw wusdl
2.4.3. fiauznssunisenansdiuinuilvianutiemdeune nseivinwdnfanssui

& o ¥

\Aeatestunisquatindnun 1wy Juusnwuseninadndnufuenansd Junugunases s

Annumadouresindnududal 1 anenasdiaou dnfanssuaeuaiudsndu (usu
2.4.4. fin3vnseunsfnyyisiuugiunaieu 1wy msdussdiuainnis

g1unifsde nsaatiuiin m3daszuuaudn nMsmssinlusmine de TiuatdnAnuiiil

Jeymuazaemudisinae

2.5 wnumssulindnwwazddnsansding

. - uulnAnYILaazUn1sAnY
IUIULNANY
2559 2560 2561 2562 2563
971 30 30 30 30 30
G700 - 30 30 30 30
S 3 : : 30 30 30
.97 a : : : 30 30
594 30 60 90 120 120
AINIIAZANTAINISANEN - - - 30 30
2.6 SUUsTUUMULNY
TdsuUszanavesnuzfalmansuazinermans Al
2.6.1 UUTZNIUIIBTU (WU : UIN)
. . YauUszana
I18aBYAIIBTU
2559 2560 2561 2562 2563
1. mamzilyu 468,000 936,000 1,404,000 | 1,872,000 |1,872,000
2. L“quqmmumﬂ%’@na 105,000 210,000 315,000 420,000 420,000
I 573,000 1,146,000 1,719,000 | 2,292,000 |2,292,000
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2.6.2 9uUszUUTI83Y (M2e : Um)
quuszana : TdaudssanaanunIng1aesnusigsoedn
gazduanisuszanansanldinelundngasidusel (wiae : um)

NUIALRUY TauUsezaned
2559 2560 2561 2562 2563
1. suAiuns
1.1 ARDULNU 30,000 | 30,000 | 30,000 | 30,000 | 30,000
1.2 anlvaee 50,000 | 50,000 | 50,000 | 50,000 | 50,000
13 Fi’ﬁﬂ(r] 100,000 | 200,000 | 300,000 | 400,000 | 400,000
14 ﬂ"lmﬁ’ﬁa‘(}lﬂﬂﬂ 72,000 | 72,000 | 72,000 72,000 | 72,000
2. UgANYU
2.1 ANSYINITY 30,000 | 30,000 | 30,000 | 30,000 | 30,000
2.2 N1UINITIVINTT 30,000 | 30,000 | 30,000 | 30,000 | 30,000
WY 312,000 | 412,000 | 512,000 | 612,000 | 612,000

qulszana Maulszanamnunine de sy SosLon
wnewme  Anldanederivestindnyinaennangns 41,600 um/au (10,400 /)

2.7 F2UUNSANEN
sruumsAnendutuututeu wazdulumudedsiuaminendssiusigseadn 119
NIANYITZAUUTEYQYINT W.A. 2558 LazdoUsAunUsenaisdy (AN n)

2.8 msiigulouniaenn sedvuaznisamzilisuteudiuaartugaudne (§a)
nmsiieuleunizeinuazselvilulumusadovuminedesisdgiooda 1168
NIANYITZAUUTEYQYINT W.A. 2558 LardoUsAunUsenIaiady (nAKUIN n)

2.9 M3AARUAA

2.9.1 Mginmenguiilinaiussereviosiunetym 1 thlusieduami naen
wilinansAneund wiesiuutalusslidesndn 15 Fludviuduniomiein

2.9.2 TAnnaUfoR Waainuienaaes 2 - 3 dalusdeduni nasnniania
M3AnEUNR s uIudaliesInsEnIne 30 — 45 Halus Triulundehedn

2.9.3 asindszaunisaBvdnldnafinldiesnin 270 Hlusdenianisineuni
T 3 mieis

2.9.4 MsFnwUIeTEdnfiddnyasiants undnerdeeratinuaniiein tngld
wdnnasaulimueLmINa
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1.2) NNy werans
1.3) nguindsnumans
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2) v anie uiulitdesndn 97
2.1) naywiilon 94
- nguAniiugm (Wnw) 29
- nRsRvNEA TRy 56

- NI IR EAUEN
2.2) ngaiv g URnsuaginussaunsaddnnan 3
3) wuangLaenEs Juauliteuniy 6

3.2 91831

3.2.1 wundgdnealulideasnda 30 wiaeia
1) nguATIneIaznsiedns Beulidaandt 12 wiehn
WUszaR

1 [ v

PUIBAR

nwhn
nuwhn
nIwhn
nwhn
nwAn
nuwhn
nwhn
nwhn
nuwhn
nwhn
nwhn
nuwhn

danaurdiseulrivneeluni1sidnrerlneg wazn1wimnaussined
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Tudnunisila nsya N1981u wasn1deu eluinIedielunisfineluseduanufinw
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GEN1101

GEN1102

GEN1103

SHEIYN

GEN1104

GEN1105

GEN1106

GEN1107
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C A |

UIAULSEU 3 5187991 9 wUeAn

) widein (n-U-2)
mwilveiiionisdeans 3(3-0-6)
Thai for Communication

mmé’mqwﬁugm 3(2-2-5)
English for Beginners
mmé’aﬂqmﬁamsﬁamimmmﬁ 3(2-2-5)

English for International Communication

WWaniseu 1 518739 3 wileha

h) niaenn (n-U-a)
mmzﬁﬂuﬁugm 3(2-2-5)
Japanese for Beginners

awRuiiugIy 3(2-2-5)
Chinese for Beginners

A deauuiiugiu 3(2-2-5)
Vietnamese for Beginners

mmanﬁugm 3(2-2-5)

Lao for Beginners

2) nguivayserans Seulidesndt 6 wilefin

UszaR

dainugiFeudnlauaziunurvewes Hou dinu Aaly wayTnusssu
naenuiivinvrauslunmsanluiiauasisemuludinulaluegned Ussnoudiesieiv
awiolUiuazsedvdus Nezdafisdinnends nglnduluamuussmeaveaming1desusy

[ <
PRI

GENZ2101

GEN2102

GENZ2103

Jeauseu (ladl)

WRONISEU 2 78997 6 UENA

IWAIY 0] nenn (n-U-a)
JUNTENINUDITIN 3(3-0-6)
Aesthetic Appreciation

2385ITUNUTIN 3(3-0-6)
Morality and Life

NnweTie 3(3-0-6)

Life Skills
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uilnusssuasesssulunmsaniudia vuiugIuusygyn

a = o o =® [ aa o =¢ [ =
wiswghanewies aseninuazdinlunnudulve T3nerauazdrinaisisae (Wunadss
ninuAvesdenulnawardiaulan Usenousiuseivineiolull wagsieduaus Nvila
Winfuneuas leelnduluauussnavesuminetaesvdigSouidn

f.

.

SHEIYN
GEN3101

GEN3102

GEN3103

GEN3104

GEN3105

Jesauseu (laid)

WRONISEU 2 518997 6 BUeNA

%o
fAunazinlan
Global Society and Living
noMIedmMTUNISALLILTIN
Law for Living
nsillesnisunasesing
Thai Politics and Government
walasiuAUsURnvOURDEIAL
Citizenship and Social Responsibility
Sealdn@nw
Roi Et Studies

4) naudviadiaAans Ineraransuazimalulag

seulitagndn
UszaR

6 hUeNR

wunn (N-U-a)
3(3-0-6)

3(6-0-3)

3(3-0-6)

3(3-0-6)

3(3-0-6)

" @ Y = v Y v P v eaA v
HQW@J‘UWQL?SUIVN?’TJWN?@‘UE@U'Nﬂ'ﬂqﬂsﬂj"l\‘i NIaﬂWﬂu‘V]ﬂ'ﬂq\ﬂﬂa e

11195551 ANTINYEN1TANDEINNIITAYIU LaTiNBENITAALUUTEIUTIN AaDAIU
fivinweauslunisdiuiinuarmsanuludnuldiduegrivararuisaldmaluladuay
wialulagansauwmeliegaivimiulasvingay Ysenaumeseignweluiiuarsigivdus

= a a a [ Y a LY v v [
Mzlamuauntenas el dulunudssniavesumninedesvsigSeewon

n. vssusey (laidl)
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GEN4103
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o nawin (n-U-a)
nseanfidsmeuartiumnnmaiiioguamn 3(2-2-5)
Exercise and Recreation for Health
Inenmaniuazdsuindeuiiionanndin 3(3-0-6)
Science and Environment for Quality of Life
nsAnwAuAILazalulagansauna 3(2-2-5)
ilon1sUFoRau

Individual Studies and Information

Technology for Work

nsAnLazn1sRnaula 3(3-0-6)

Thinking and Decision Making
ALAAERSLNOTIN 3(3-0-6)

Mathematics for Life

3.2.2 RUINIBANIL 3NUIUNUeAn litdsendn 97 wunefa wuslu

3.2.2.1 ngudvilonn
1) nguAvnugIu (W) 29 wilefin Wirnwansiedvsaluil

SHATIUAYN

SCB1101

SCB1102

SCB1103

SCB1104

CHM1101

CHM1102

CHM1103

CHM1104

%o nienn (n-U-a)
Irnen 1 3(3-0-6)
Biology 1

UHURNITIINeN 1 1(0-3-2)
Biology Laboratory 1

Y1 2 3(3-0-6)
Biology 2

UURNISTIINeN 2 1(0-3-2)
Biology Laboratory 2

\Adl 1 3(3-0-6)
Chemistry 1

UfuRnisadl 1 1(0-3-2)
Chemistry Laboratory 1

\adl 2 3(3-0-6)
Chemistry 2

UfuRnIsedl 2 1(0-3-2)

Chemistry Laboratory 2



SHEIYN

ENG2201

MTH1103

MTH1104

PHS1110

PHS1111

)
AN EEUTUINIAER AL
wealulad 1

English for Science and Technology 1

AMRAEATEINTUINEIMmERT 1
Mathematics for Science 1
AMNANAATEINTUINEIMERS 2
Mathematics for Science 2
Wandily

General Physics
UFtRnsandlY

General Physics Laboratory

17

wuwAn (8-d-n)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

2) nguAvNanIzAIubIRY 56 wilein WiAnw1aInTedvsalull

SHATIEAYN

CHM2211

CHM2212

CHM2411

CHM2412

SCB2201

SCB2202

SCB2203

SCB2204

SCB2205

SCB2206

SCB2207

TR

LAIBUNTE

Organic Chemistry

U URALBuUNTe

Organic Chemistry Laboratory
LAIALATIZY

Analytical Chemistry
UURNSeIIRIEn
Analytical Chemistry Laboratory
Q0T Angwhly

General Microbiology
UftRn1s9ataine1vialy
General Microbiology Laboratory
wugenansly

General Genetics
UFtRnsiugmandvily
General Genetics Laboratory
wnwAansaly

General Botany
UFtRnsngnumanivialy
General Botany Laboratory
a3sinenvily

General Physiology

WA (n-U-a)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(2-2-5)
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SWETI18Y7 o iaenn (n-U-a)

SCB2208 AN WENTUTTING 3(2-2-5)
English for Biology

SCB3201 dnifinsegndundanazdnililinsegndunds  3(3-0-6)
Vertebrate and Invertebrate Zoology

SCB3202 U UAnsdnilinsegndundauas 1(0-3-2)
dnilifinseandunds

Vertebrate and Invertebrate Zoology

Laboratory

SCB3203 waduazdIIneluanag 3(3-0-6)
Cell and Molecular Biology

SCB3204 U R swaduasdineluana 1(0-3-2)
Cell and Molecular Biology Laboratory

SCB3205 Franamans 3(2-2-5)
Biostatistics

SCB3206 WATANI9TIINEN 3(2-2-5)
Biological Technique

SCB3207 Faadivialy 3(3-0-6)
General Biochemistry

SCB3208 UFTRN15T ATl 1(0-3-2)
General Biochemistry Laboratory

SCBA201 FAANYINITLATY 3(3-0-6)
Developmental Biology

SCB4202 FIMuINg 3(3-0-6)
Evolution

SCB4203 fUNUINNTIINEN 1(0-3-2)

Seminar on Biology

SCBA205 1AS9UITENITIINYN 1 2(0-4-2)
Research Project in Biology 1

SCBA206 1ATHUITENITIINGT 2 3(0-6-3)

Research Project in Biology 2



3) nguAvanzaEen 9 wilein WidanAnwiainsedusaluil

SHATIUAYN
SCB3301

SCB3302

SCB3303

SCB3304

SCB3305

SCB3306

SCB3307

SCB3308

SCB3309

SCB3310

SCB3311

SCB3312

SCB3313

SCB3314

SCB3315

SCB3316

SCB3317

19

TR Wuwnn (N-U-a)

(% L3

AUVAINTAIENNTINNLAZNTOUSNY
Biodiversity and Conservation
winmMsneReodoiiy

Principle of Plant Tissue Culture
FiTnnmedanandey
Environmental Bio-indicator
UrIne

Ecology

NORNTTUVOIEN

Animal Behavior

DUNTUIT VDN

Animal Taxonomy
mednmamansiUSeuiieuvesdiidinsen ndumd
Comparative Anatomy of Chordate
duguIneuasNIEINIAFNANSUDINY
Morphology and Anatomy of Plant
BUNTUITIUVDINY

Plant Taxonomy
N19L93QYUAZNITNAIUIVOINY

Plant Growth and Development
#15AIUANNITAS YL AULANY

Plant Growth Regulators
NONYAIANSLATYTNA

Economic Botany
ftugimnssudoy

Basic Genetic Engineering

WA NI

Phycology

wadwugmandiiosiy
Fundamental Cytogenetics
weluladFnmitosdiu
Fundamental Biotechnology
welulagtinmlugnaivnssuemis
Biotechnology in Food Industry

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)



SHATIUAYN
SCB3318

SCB3319
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o) wiqein (n-U-2)
Usdninen 3(2-2-5)
Parasitology

wialuladnisuaniiin 3(2-2-5)

Mushroom Production Technology

3.2.2.2 nguArvfuinisuaziinuszaunisalivndn 3 wiaein Tidnwain

sngvmalul

SHATIYVN
SCB4204

TR wuwna (N-U-a)
ASHNUSLAUNISANVITNNITIINE 3(270)

Field Experience in Biology

3.2.3 nunIvaentds anululidesndt 6 wdlena

ThdenSeunednilas lundnansveaminedevieadnioadn Inglidriuseiv

FneSsunuduazdodlliumeividmualnseulaelidunieAnsulunasinisdude
ydngusvesanuivil
NUNBLIAR A1DDUNYTWATIEI

1) siansivuseneumedyansual 7 61 oy

3)
187371 1o

FIONWINIWIDINGY 3 AN

fLa §In 4

ANAY AN 5, 6 way 7
AMUNRLNUBIANAY F7 4 LEAAITEHU

b8
b8
ba%
b8
b8
LA
b8
b8

1

~N O U BAWLWDN

8

N0
NUBA
WA
NUBA
NUBA
WA
N0
N0

'
Y

PUNUDS @NVIV NS DAL NAINA
PNEY SERAUTUl

PUNYDS A1PUAINULINIIYYDITIEIN
Y

?Jdvd

AU

Ree

SyfuTuTe 1
SyFUTUTR 2
SsydutuR 3
SsyFuTUTR 4
syfuTudn 5

= o/ v a
UUTLNAUYUNTUUNR

ol
ee

szAUUTEY LY

sEaUUIYYLaN

o w

nndvdnyviall 19F8nys GEN anusigfiauiinmuanguiv) wasadu

b8
b8
b8
b8

A W N =

N0
WA
NUEA
N0

ALY THINAE NI FDATS
NAUIYUYWEAENT

P ANAEns
NANIYIANAAIEAS INLEERSLaTnALLLaE



3.1.4 NITIALKNUNITANE
LHUNISANEIANGIAIFATUMIN 8197738182 INe
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A
(4

JuUIN 1 AAdu

NUINIYN NIV Fo3n AN
vineArAnevialy | GENXXXX ﬂEjZJSJGU’m’]H’]LLaZﬂ’Ii?i@a’li 3(X-X-X)
GENXXXX | nsAvinwinagnsiedns 3(X-X-X)

NUINITURNIE PHS1110 | WAndvily 3(3-0-6)
Gitugn) PHS1111 | UfTRnsRANA 1Y 1(0-3-2)
CHM1101 | 1Adl 1 3(3-0-6)

CHM1102 | Yfunisiadl 1 1(0-3-2)

SCB1101 | ¥¥inen 1 3(3-0-6)

SCB1102 | YU@n15¥Inen 1 1(0-3-2)

MTH1103 | pddaenansdmsuineiaans 1 3(3-0-6)

FUNULNA 21
U 1 navane
NUINIY B GREY Ho3un qenn
vineAvAnwaly | GENXXXX | nduiwmanwiagnisdedns 3(X-X-X)
GENXXXX | ngaignmtiadians Ineenans 3(X-X-X)
wazinAlulad

NUINIVURANE SCB1103 | ¥33ne 2 3(3-0-6)
Gitugn) SCB1104 | UURn1s3INen 2 1(0-3-2)
CHM1103 | 1Adl 2 3(3-0-6)

CHM1104 | Yfjufnisiadl 2 1(0-3-2)

MTH1104 | pdinFnansdnsuinenmans 2 3(3-0-6)

NUINITURNIE SCB2201 | 9afinevialy 3(3-0-6)
(QuUanu) SCB2202 | UFTRANMI9aTINe vl 1(0-3-2)

SUNUBNA 21
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NUINIY EGREA Ho3un qenn
vineAnAnwialy | GENXXXX | nauiwnuyuemmans 3(X-X-X)
GENXXXX | nguivndanuenans 3(X-X-X)
GENXXXX | nquidvndnuaans 3(X-X-X)
NUINIV AN ENG2201 | fMw1dangudnsuineimansuay 3(3-0-6)

(Gitugn) welulad 1
NUINITURNIE CHM2211 | 1aZidun3d 3(3-0-6)
(QuUadu) CHM2212 | UfdRnsiaidunsd 1(0-3-2)
SCB2203 | Wugmandvily 3(3-0-6)
SCB2204 | UftRnsugaanivialy 1(0-3-2)

SUnUEnn 20
T 2 mavane
NUINIY B GREY Ho3un qenn
vaneAnAnialy | GENXXXX | nauiwnuywemmans 3(X-X-X)
GENXXXX | nqudviaginenans Ingnmans 3(X-X-X)
waznalulad
NPTV NN CHM2411 | 1adiAsen 3(3-0-6)
Qutadu) CHM2412 | Udinsiaiinsiey 1(0-3-2)
SCB2205 | ngnumandiily 3(3-0-6)
SCB2206 | UFTRNIngnumandiily 1(0-3-2)
SCB2207 | @ivingwily 3(2-2-5)
SCB2208 | Mw18anquaInsuTIINe 3(2-2-5)
SUNUBNA 20
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NUINIYY WAV Fodw wienn
vaneAnAnwvaly | GENXXXX | nduiwmawiagnisdedns 3(X-X-X)
RUINIV RN SCB3207 | Fuadivialy 3(3-0-6)
(Runadu) SCB3208 | UftiRn1sTaaiivialy 1(0-3-2)

SCB3201 | dwilinsrndundsuardnilud 3(3-0-6)
NILANFUNAS
SCB3202 | UfURMsdmItnsegndundsuiay 1(0-3-2)
dnildfinszandunds
WUIAIVUANIE SCBXXXX | Aanuiaen 1 3(X-X-X)
(A Laen) SCBXXXX | Av9nusden 2 3(X-X-X)
RUINIYUAONLET XXXXXXX | Fgndonids 3(X-X-X)
FAuUnULnA 20
FuT 3 nevane

NUINIYY WAV Fodw wiagnn
NUINIYURNE SCB3203 | WwaakasdInenluans 3(3-0-6)
(QuUsdiv) SCB3204 | UjUAMswaduazdiinenluanag 1(0-3-2)

SCB3205 | FradAmmans 3(2-2-5)
SCB3206 | WATANISTIINEN 3(2-2-5)
IAIY AN SCB3304 | fnAIne 3(3-0-6)
(uuden)
RUINIYUAONLET XXXXXXX | Fgndonids 3(X-X-X)
FUnULnA 16
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JuUUN 4 nAdu

RUINIVN WAV Fodwn i8N
NNV AN SCBA201 | TINeINI5LaSeY 3(3-0-6)
(Av1UsAu) SCB4202 | FIUINT 3(3-0-6)

SCB4203 | AUNUIMNINTIINEN 1(0-3-2)
SCBA205 | lassudden19diainen 1 2(0-4-2)
RUINIVILANTZ SCBA204 | MIRAUTEAUNISAIBITNNIGTIINGY 3(270)
(A RnUszaunisal
Fy1TN)
FUnUnA 12
U9 4 nevane

WUINIYY EV GRS Fodwn wiwnn
PUIAIVUANL SCBA206 | 1AS9UIRNSTIINYN 2 3(0-6-3)
(Av1UsAu)

FunULnA 3
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3.1.5 ANB5UNESIEAYT NUINIYVIANE NI

1) nundvaneIN2lY ldiasndn 30 nulehia

1.1 NUAINWIALN1TTOENT

SHEIYN
GEN1101

GEN1102

%o nienn(n-U-a)
awlneiiienisdoans 3(3-0-6)
Thai for Communication

AMuERUsIn1Iwing wannwive Jgymnsldniwlng
NSLESNYTINBEAIUAITIE A19897U miioulml,azmil,%ummlwa ey
ﬁm%ﬂ']'ﬂ%ﬂ’]‘tﬂ’]imEJIUU%UWV]’NE‘TQ@ZJLﬁl@ﬂ’ligaﬂﬂ'ﬁ’ﬂéﬂﬂLWJ’]%?{M

Significance of Thai language, principles, problems of
Thai language use; development of language skills: listening,
reading, speaking and writing; and skills in using of

appropriate Thai for communication in social contexts.

AMESenguiugIy 3(2-2-5)
English for Beginners

finwrlumsfinuamndingudowudunisils ya 81w woy
Weu Mmdnn Tassasisuszln Iamﬂiaﬁu%m QUERERRIGINGE
UVIﬁUVI‘U’]ﬂ’]H’]@QﬂQ‘HIU%’JWUi 17U laun ﬂ’]i‘V]ﬂ‘W’]EJLLau
AM3NE1787 N1UBNLIAT N15TDUAZUNEEIVDS mi‘wmﬂammﬂu
ATaUASY AATRTUTEI1TU LLawﬂ%ﬂiiﬂiu3u1ﬂﬁgﬂ N1SONNNANIY Lhag
NM5UTIBNE8NYATYeIAL LieAsTuaTu LAz TuseLA N5l
daaulandagdu

Basic English skills:  listening, speaking, reading and
writing; basic vocabulary, sentence structure, basic grammar,
pronunciation and basic conversation in daily-life: greetings and
saying goodbye, time telling, selling and buying things, talking
about family, daily routine, and vacation; asking for direction,

and describing people for current and modern world society.
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o wuwAn(N-U-a)

mmé’enqmﬁams?iamsmmmﬁ 3(2-2-5)
English for International Communication

Winwrlun1sfinyiniwdenguaunisils wa 81U wasileu
Tnssadreuszlen lheansalftugiu nsesnideanazunaunun
ﬂ’]‘b"]’eﬁjﬂﬂﬁ]‘lﬂu%ﬁUﬁQQ%‘LA g nMsuuzthan I MsuanseuAniy
n1sSsuisy n1snsieulusunag N1sneuTuwarUfiasALtey
waznaideuaamneainau Wemnuiuaiolaziudomanisl
Tumnassuii2l

English skills: listening, speaking, reading, and writing;
basic vocabulary, sentence structure, basic grammar,
pronunciation and conversation for higher levels of English
learning: introducing places, giving opinion, comparing things,
planning in the future, accepting and rejecting invitations, and
writing a resume for current and modern situation in the 21st

century.

'
IS

mmmﬂuﬁug’m 3(2-2-5)
Japanese for Beginners

vinwznisils wa 81U wazdeuntwguedisysninis
Anwmdnyinaruusslanarlionsaiiugiu Tnaunundildly
FAnusysrTu Idud nsvinmenisuuzthanu nsueninan n1sdees
Ann1serudoninudug asuuazmeunuld uaznaideulslen
g9 e

Integrated Japanese skills : listening, speaking, reading
and writing; vocabulary; basic sentences and grammar,
conversation practices in daily life including greetings,
self- introduction, time telling, shopping; practices of reading
short messages, summarizing and answering questions, and

writing simple sentences.
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o nenn(n-U-a)
aenSuiugiu 3(2-2-5)
Chinese for Beginners

Wnwen15ie W 811 LazlleunN1¥1UBE1YTUINIG
nsaunuItuiugulugiauses Ty 1iun nsvinmie n1suusih
N1390UAN HazNI5VRlNY WeuANAUBNLazilguUsElundnyf
?Jﬂa"mﬁ:’emﬁammgm ﬂ’]i’e)'ml,ﬁaagﬂuawauﬁm’m

Integrated Chinese skills: listening, speaking, reading
and writing; basic conversation practice in daily life including
greetings, self- introduction, showing appreciation and asking
apologies, taking dictation and writing simple sentences;
practices of reading short messages, summarizing and answering

questions.

mmﬁmu’mﬁugm 3(2-2-5)
Vietnamese for Beginners

WNuensilannauLalleun 1Yy ILAUINDEIYTUINT
Anwiguusgleauaglionsal Founrudsauniiuguilsly
FAnUszsrTu liud mswuzthau nsuenan msdeves msingu
Eﬁammﬁgw] ﬂ’]i’e)"]ULﬂld\i’e)aEUﬂTliJLL@W]’E)UF’T’]Q’]EJLLazmiL%EJuUizIEJﬂ
389)

Integrated Vietnamese skills: listening, speaking,
reading and written; basic grammar and sentence patterns;
basic Vietnamese in daily life including self-introduction,
time telling, shopping, reading short messages, summarizing

and answering questions; practices of writing simple sentences.
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o nenn(n-U-a)
mmm’aﬁug’m 3(2-2-5)
Lao for Beginners

Wnwen15ile W 81U UazlgunN1¥Ia1I9819YIUINIS
sUUsEleAnarlonnsaliugu nsaununildluTinussdriu
AN N15WUETIALLEY N1TUBMLIAT N15Beves LDudy
%é’ﬂmiémﬁﬁammﬁg‘t\m ’e)"]‘lJLﬁ@ﬂEUﬂTmLL@W]’E)UF’?’]O’]EJLL@%M%L%EJU
Uszloadee

Integrated Lao skills: listening, speaking, reading and
writing; basic sentences and grammar, conversation in daily
life including greetings, self-introduction, time telling,
shopping; practices of reading short messages, summarizing

and answering questions, and in writing simple sentences.

2. NFUIVINYWUFEAT

%o nenn(n-U-a)
HUNTININYDIAIN 3(3-0-6)
Aesthetic Appreciation

MIAAAR TN ALY LLazLﬁuﬂmﬁhﬂ’mm’mmmﬁmﬁ
wazdadTausssy weldlaundeussaunisalvesnanue1ude
nagunsen I anunsailuussendldlunisiauinues waznis
AT IN

Understanding the science of aesthetics and appreciating
the aesthetics of nature and art and culture for gaining
experiences of aesthetic appreciation applicable for personal
development and living.

3UTITUNUYIN 3(3-0-6)
Morality and Life

AMUNNE AAT Lazll1vunevetin USu waskulfn
TunN13ALILTIN AUNLIBVDIRTETTIN MENNITHAUIITUTITY
MINALIANGTTILAzATEsTIUluAILEY NMsAiludInegsuiuludeny
nsuAldgnvesiinlagefuvraneaus s

Meaning, values and goals of life; philosophy and concepts
of living, the definition of ethics, ethical development principles,
development of self-morality and ethics, living together in society,

solving life problems using religious principles.
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Yo wueAn(N-U-a)
NNWLYIN 3(3-0-6)
Life Skills

Finuemamiiudisludutiagiu lsordeiugumadsiven
ﬂ’]iL“ngjﬂﬁmuw\‘iLLaBt}J:Su NIWRILIYAGNAIN N1530a154agN19
a3y wedURUS NTEUIUNITAN NIEUIUNIINITARLATYIILAE
N13AADENNIIITUY I

Life skills for living in the current society using basics of
psychology, understanding self and others, personal development,
communication and building human relationships, thinking

processes, processes of problem solving and critical thinking.

3. nguAYTIANAIENS

? N (n-U-2)
depnnazinlan 3(3-0-6)
Global Society and Living
msrfuiinveayedneldnszuanisiudsuudaveslan
Tumudsay Juusssy LAsugha N15kiaenIsunAses uavmalulag
wainveanisiUasuuladludalaniidmansenudeusswinsian
wazUszmalneg msusuivesineglumsilulssnaulanuazsynmu

2D,

€

ouFeuan ndgvinazuurlfuvenisivasunlasiiintuly
UszwalngsudunaunannssualamataiuazsUszvanendeou
The ways of human living under global changes in the
areas of society, culture, economy, politics and technology;
dynamics of changes in a global society impacting the worlds’
population and Thai people, adaptation of Thailand in the
international community and the ASEAN community; problems
and trends of changes in Thailand as a result of globalization

and the formation of the ASEAN community.

ngvisngdmiun1saiiuiin 3(3-0-6)
Law for Living

NSNNHVUILUMITU KAEZNVUIBLONTY DIANTIUNTZTUIUNTT
IRTITUNIUNILAE NI

Principles of public and private law, legal organizations
related to civil and criminal procedures.
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o nenn(n-U-a)
nsiissnsunasesing 3(3-0-6)
Thai Politics and Government

Uszifmansiauinisnisilionisunaseslneg aardunia
nsillesiazivgnisaldiAgn1anisilles wudlduuSunnianisides
n1sunAsesvesdiaulne

History and development of Thai politics and government,
political institutions and important political events, trends in the

context of Thai politics and government.

WaLlRINUANMUSURAYOUsDHIAY 3(3-0-6)
Citizenship and Social Responsibility

ﬁé’ﬂmiﬁugmﬁuaaﬂiwﬁﬂlm avduyweru JAsuazilAsssu
AMUNNIEYeY “wallies” Tuszusulssrisulee Waunmuedidu
wadesfinuiludinuyszrdulnouaglifianuuRnveudediny
nasnauUgnilsdndiiin unuim wazwifiaiuiuinveuves
n3ifuandniidludsaulusuenaiadan

Basic principles of democracy, human rights, legal state
and rule of law; meaning of “citizenship” in a democratic
regime, self-development to be active citizens in a democratic
society and to take responsibility to their society, building social
conscience and awareness of one’s role and duties as a good

global citizen.

Soudnfne 3(3-0-6)
Roi Et Studies

anmgimanivedminiosdn w1y iRaans
dapu uaztasugia Tausssn nsdududin ainnnande Uszind
#onssu gidyay 195uNIIN Aale uanad1Ay wzd1agiany
Jwmindontd

Geography of Roi Et province, historical development,
society and economy, culture, lifestyle, beliefs, rituals, traditions,
wisdom, literature, arts and dignitaries;and relationship between

the King and Roi Et.
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4. N§UIYPIANAAIENS INeA1ans wazmalulag

e wein(n-U-a)
n1seenitdanieuaztiunuinsitagunIw 3(2-2-5)
Exercise and Recreation for Health

Araving anufidesdu Ussan ndénns uasdseloiives
msoenidsmeuaziumnmsileguamm msilnUfdRnsesndidane
vilagneg uaznsdafanssunumsiiogunm

Meaning, basic knowledge, types, principles and benefits
of exercises and recreational activities for health; practices
of different types of exercises and recreational activities

management for health.

Ineraansuazdandeuiionunmdin 3(3-0-6)

Science and Environment for Quality of Life
NITUIUNITHAENTRRUINE M ansazmalulad winnis

WAUIAMA NN n1sdaasuauainiaznisUesniulse audfy

LAYKNANTENUYDINITHAUINIINYIAIAAShALINALULaT Niis D

(% L3

FPUUTNA MSNEINTFITUIR ANUVAINTANENITINMLaENTOUSNY
n15IAUINIIneImansulszgndlunisiaiuinan I niia
Tirnssegognadugu

Processes and development of science and technology,
principles of quality of life development, health promotion
and disease prevention, importance and impacts of scientific
and technological development on ecosystem, natural
resources, biodiversity and conservation; application of science

knowledge for improving quality of life to be healthy living.
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o nenn(n-U-a)
nsAnwduaiuazmaluladasaumaianisufifau 3(2-2-5)
Individual Studies and Information Technology for Work

mmﬁwﬁ’zy}mamwsiawaumw ﬂizmumiﬁwmmmfuaz
inwzasaune n1sduauarsauma lasldimaluladansaume
Jueseaiie ssdusznoumeduensauis nsldlusunsuszuy
msllusunsuUszgnitiionisdavinonans  nsvhanseduam
n1slEue kagn13Ianisgiuteya MsldnuaIelensuiimes
msuaniasuteyauustuueieterenimes mamsnlunsneday
ey

The importance of information literacy, development
processes of knowledge and information skills, retrieving
information using information technology as a tool, elements
of hardware, usage of system programs, usage of application
program to create documents, calculation tables, presentations,
and data base management; computer networks usages, data
exchange on computer network; the respect for intellectual

property copyrights.

n1sAAKAZN1IANEUTD 3(3-0-6)
Thinking and Decision Making

nann1s LagnszuaunsAatazunletdgmimeadlnatans
P81 mMadiauedeyauaznisiieszideyailosiu nindey
TeyelRlosensd uazdosar mutandu assnaans uaznisldneaua
MAULAYaUNTY

Principles and thinking and solving processes in
mathematics, information, data presentation and basic data
analysis, and percentage, probability, logic, and reasoning, order

and series.
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o N (n-U-a)
adinAanfiivedin 3(3-0-6)
Mathematics for Life

nEnn1swazisnendinanans AAsadestuianssy
TudinUszdnTu dfnssudyauaznsiarsviianeg fendesdle
ddnnsefindvielusunsudniaglednaing

Mathematical principles and approaches to daily life
activities, making legal contracts and bonds via electronic

devices or ready-made programs.

2.1) ngudviiugy (Wny) 29 wiqenn

SHEIYN
SCB1101

SCB1102

) BN (n-U-a)
I99ne 1 3(3-0-6)
Biology 1

waduazeIAUTzEnoUrewad a153lutanaludedidin
sufouisinermans msdavnnyvesdsdidin - endnsite
dededty Wugmaniuagnisutamad nsduaseidiuas n1s
wiglaseFulead n1svudarn1sAIetl ITmuIn1s Ay
NANNNANYNITININ Lazdierine,

Cell and cell components, biomolecule of organisms,
scientific methods, organism classification, plant kingdom,
plant tissue, genetics and cell division, photosynthesis,
translocation and transpiration, evolution, biodiversity and

ecology.

UUAn1syaInen 1 1(0-3-2)
Biology Laboratory 1

Foula : Fearu §93ven 1 wineu wiedeundouu

UFTRnsTineriaenadestuitionluseindaines 1
BIO1101

Biology laboratory related to the content in BIO1101:
Biology 1.



SHEIYN
SCB1103

SCB1104

CHM1101

CHM1102

34

Yo wuwAn(N-U-a)
IInen 2 3(3-0-6)
Biology 2

Fouly : Fewiu F3nen 1 wdeou

9andnsdn’ ioifednd wunveddunaieulyd nmsmela
FEAULYAR 53UUNIE1Y SEUUTUATY STUUNYUIBULEADN S3U
Usgarn syuuduiug wagszuudug maeiyivinvesdnd
gO3LUU WOANTINVDIFH

Animal  kingdom, animal tissue, metabolism and
enzyme, cellular respiration; excretory system, circulatory
system, nervous system, reproductive system and other

systems; animal development, hormone, animal behavior.

UfUAn1sYaInen 2 1(0-3-2)
Biology Laboratory 2

Foula : Fearu@yinen 2 unew WieSsundouty

UFTRnsTineriaenadestuiieniluseindaine, 2
BIO1103

Biology laboratory related to the content in BIO1103
:Biology 2.

GHE 3(3-0-6)
Chemistry 1

lasaasneesne Wuselall URASeAll USunualsduius
FN39579 5I9LSNTLNTIN uid VeuTs YouMaD d15aTaNY WAz
QUUNAANANT

Atomic structure, chemical bonds, chemical reactions,
stoichiometry, periodic table, representative elements, gases,

solids, liquids, solutions, and thermodynamics.

UUAnIsLAal 1 1(0-3-2)
Chemistry Laboratory 1
nsnaaesTigenadesiuiien CHM1101 wndl 1
Experiments related to the contents in CHM1101:
Chemistry 1.
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Yo wuwAn(N-U-a)
Al 2 3(3-0-6)
Chemistry 2

Gouly : Fosiu CHM1101 il 1 undew
aunall  aunalooesu  nsmua  Uwies  wadlvidin
JAUNAANANT 5I9NIIUTTY a1sUsEnouleResALTY aliduades
wilauvaditesdy wazalidunndon
Chemical equilibrium, ionic equilibrium, acids and
bases, buffer, electrochemistry, kinetics, transition elements,
coordination compounds, nuclear chemistry, basic organic

chemistry and environmental chemistry.

UURAnIsLAsl 2 1(0-3-2)
Chemistry Laboratory 2
Goula : Feau CHM1103 wadl 2 wreunieSaundoutu
nMsnnapIiEenndostuion CHM1103 wadl 2
Experiments related to the contents in CHM1103:
Chemistry 2

AMNBNGEAMSUINENAERILazmAlLLAE 1 3(3-0-6)
English for Science and Technology 1
NSRALIANEINI T UNTIINYEA1¥ISINgY A1UNS
fla nsye 31deu Tnslamizegnadanisenu ileliin@nuld
nedernuminglunisisewivndug way ludiausziuld
Development of English skills: writing, listening,
speaking and especially reading, for communicating in other

subject learning and everyday life.

AAANEATAINSUINIAEAS 1 3(3-0-6)
Mathematics for Science 1

afimvasiladdu Maddusieidles euitus unuszgnduasoyitus
ayusegee dufinda duninSavesilanduvlingie Buiinfadnnniun
wazlidninin aynsuetud

Limits of functions, continuous functions, derivatives,
application of derivative, partial derivative, integration and the
integration of the function types, definite integration, indefinite

integration and infinite series.
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o nenn(n-U-a)
ANAANENIAINSUINYIAENS 2 3(3-0-6)
Mathematics for Science 2
Fewly: Foawu MTH1103 adamansdmsuinemans 1 anneu

wafiansBufiingm SunTinsavanedu auniseyiussudu 1
LAZBUAU N @uNNTEYNUSERY mAlANITHAANNITOUNUS WagnIs
wlasandany

Integration technique, multiple integrals, first order
differential equations, differential equation of order n, partial
differential equations, solution techniques of differential

equation, and Laplace transform.

Wandaly 3(3-0-6)
General Physics

gauunamans  vgefauulnihatouazauiunivan was
dea Wandgalugd ann1sdn wazauuduglunisin inwes ng
mMsiadouivesinf  ngmseusnundsnu wasluudy  ang
\ndouTiLuudY LLazmimﬁauﬁlLL‘UUMgu ANTOU NAFARITUDY
lva

Thermodynamics, electrostatic field and magneto static
field, light, sound, modern physics, measurement and
accuracy in the measurement, vector, Newton’s laws of
motion, law of conservation of energy, oscillation motion,

rotate motion, heat, fluids mechanics.

UjtiansWandlY 1(0-3-2)
General Physics Laboratory
UfTRnsiiaenedostuitionlusednidndily PHS1110
Laboratory related to the contents in PHS1110: General
Physics.
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2.1.1) NHUATNAWIZAIUTIAY 56 W8in
%o N (n-U-2)
ngidunse 3(3-0-6)
Organic Chemistry
Houlv : Fowihu wndiflugiu wreu
nswunUszinasusenaudunid vllnvesliseuas
nalnnsiAnUAiTen  n1seude nmawieu audh UfATeuas
Uszluwilvesansusenevesdfnuazezlsundn lalasasvounay
outius suteaFeusiuluasuszneueslsinin loluwesdu aw
oslawnll nieeziily TUsAu uazmslulawnsn
Classification of organic compounds, type of organic
reactions and reaction  mechanism, nomenclature,
preparations; reactions and uses of aliphatic compounds and
aromatic hydrocarbons and their derivatives including
orientation of aromatic compounds; isomerism,

stereochemistry, amino acids, protein and carbohydrate.

UUAnIsIANdun3d 1(0-3-2)
Organic Chemistry Laboratory
Foulw : deariu wfidun3e wineu viieiFeundauiiy
UjtRnisiiaenndosfuidonlusiedviafidunss
CHM2211
Laboratory related to the content in CHM2211:
Organic Chemistry.

LATALATIZA 3(3-0-6)
Analytical Chemistry
Houly : Fosu flifugiu wnreu
undnfeafuiaidesed miesgideyaideada nns
AAseRlaimdn N1sANAZNEULALA1STEME N15IATZRlAg
U3u1ms dunansa - Lud ASLINIANTA-LUE NISLINTALUY
ANATNOU N1SMILTALUUIADNS LagNISIMINSALUUANSUSENDU
\Tatou
Introduction to analytical chemistry, statistics for data
analysis, gravimetric analysis, precipitation and volatilization,
volumetric analysis, acid-base equilibrium, acid-base titration,
precipitation titration, redox titration and complex compound
titration.
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o n2win(n-U-a)
UfuRnIsalidATIEn 1(0-3-2)
Analytical Chemistry Laboratory
Fouly: Foshualilnszst indeuvioSeundeuiy
Ujtinisfiaenndosuidenlusieivnaiiiinses
CHM2411
Laboratory related to the content in CHM2411:
Analytical Chemistry.

Fuadialy 3(3-0-6)
General Biochemistry
Fouls : Fowhuiafiftugiu wio indiduridudeu vieFeunioy
i

asaluanaluddi@in weulesl wunuedtuvesaslulaiase
WuNUATNYeIaTUA nInezlluuazlusiu wlnuedduvelusiu
ILNUDRTUVDINIATUIAADN NMIUANIDDNTDIEU

Biomolecules in organism, enzyme, carbohydrate and
lipid metabolism, amino acid and protein, protein metabolism,

nucleic acid metabolism, gene expression.

U153 uaiiiialy 1(0-3-2)
General Biochemistry Laboratory
Foulw : dewriusednTuaivhlunnewdedeundoui
Ujdinisfiaenndestuifenilusiedvdauaiialy
SCB3207
Laboratory related to the content in SCB3207: General
Biochemistry
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o n2win(n-U-a)
2a¥2inehly 3(3-0-6)
General Microbiology

nsISeULBUSE mwwﬁuﬁéfﬁﬂmﬂIWiLLﬂ%T,amLLay

Ly

WUTANERNS Warn13INTUNTTN AUFUNUSTY M?Wﬂﬁ]au‘ﬂiﬁlﬂ‘U
d

]

QLLﬂiI@G] TAgLIUAIUB NI LaEN ﬂ?iL%iﬁJLﬁ]‘UIﬁ LW nuadgy

A A

ﬁﬁ%%aumLUuVImﬂaﬁuaﬂﬁgaumULLauﬂiymumi Aonte nsld
Usglotinngauradlugnamnssunisnane1msLaglaiedy uay
nsituanundey atefithaulamsgaiiineludagty
Comparison  of  prokaryotic  and  eukaryotic
microorganisms with emphases on cultivation, growth,
metabolism, genetics and classification; interrelationship
between microorganisms and other organisms; infections;
industrial utilization; bioremediation; current interesting topics

in microbiology.

UjiiRn153aT23memaly 1(0-3-2)
General Microbiology Laboratory
UiTRnnsiiaenadestuitonilusieivnqgaiaing ialy
BIO2201
Laboratory related to the content in BIO2201: General
Microbiology.

WugAansnaly 3(3-0-6)
General Genetics

NINNITAIENIANNNUGNTTUVDUNAAE  N1SUHFURUS
sewineBufudaunden mstevendnvazinusdusioilos Wug
mansiBealniluasidetuyly lassaiwarnisulsiuvedasiulay
lassadisaznsvineuvesdy. Mylangriugnssuseauliana
mMseneaiugnsnlugadn  madsunlasvesBululszvins
Wugenansiunsiinaladln

Principles of inheritance; gene and environment
interaction;  continuous inheritance;  biochemical and
immunological genetics; chromosome structure and variation;
gene structure and regulation; molecular genetic analysis;
microbial genetics; change of gene frequency in population;

genetics and speciation.
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%o wienn(n-U-a)
Ujtianswugeaniily 1(0-3-2)
General Genetics Laboratory
UfTRnnsiiaenndesfuidenlumeisiugmansialy
BIO2203
Laboratory related to the content in BIO2203: General

Genetics.

wgneAansall 3(3-0-6)
General Botany

AIUVAINVAIEVDINY FUFIWINGT N18TN1A wazaITINE
Jeumosiie

Plant diversity, morphology, anatomy and introduction to

plant physiology.

UjtiRnswgnuaansnaly 1(0-3-2)
General Botany Laboratory
UftRnsiiaenndestuidenluseivwgnumaniialy
BIO2205
Laboratory related to the content in BIO2205: General
Botany.

d35Ineialy 3(2-2-5)
General Physiology

6 A

WHIULALANAAVDIAT tATIATILaEMI NV TR
Wadnd YeaTEUURTEILA1 NIINULAENITAIVANVDATARN
wazdn

U
%

Energy and substance equilibrium, structure and
function of plant cell and animal cell of various organ

systems, function and control.

NMWIDINQUEINTUTIINGN 3(2-2-5)
English for Biology
A danguddrnsluiunmediine Wuniseuite
NMTIATIER BAUTIBUTEAUEAYUDIUNILININITNITIINGT Lag
TaUeANAATILEIYINNT
Academic English in biology contexts, with an emphasis
on reading for analyzing, discussing key issues of academic

paper in biology and presenting academic opinions.
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%o wiein(n-U-o)
dadtinszandundwazdndliinszandumas 3(3-0-6)
Vertebrate and Invertebrate Zoology

douguiAnen a35981 weAnsIu NMsIndiundnilinsean
dundaavdniliinseandunds Wisuisuniednnaluids
ANHFIRUsI TN svesdndiinsegndundawagdndlidiinsean
GIMER

Morphology, physiology, behavior, classification of
vertebrates and invertebrates, comparative anatomy in

relation to the evolution of vertebrates and invertebrates.

UfjuRn1sdndlinszandundeay 1(0-3-2)
dndldfinszandunas
Vertebrate and Invertebrate Zoology Laboratory
UftRnsiiaenadoatuitenlusieindnfnsegndunds
wazdnilifinsegndunds BIO3201
Laboratory related to the content in BIO3201:

Vertebrate and Invertebrate Zoology Laboratory.

\Wwanuazdmeluana 3(3-0-6)
Cell and Molecular Biology

a

Taseasna wihdl wazassine1veswadlusaislonuazgnns
Ton Y5dnsiwaduaznisaiugu nMsdsuaninvesiead 33
N1SANYIATUTITINGIVBUGARUTAIAATILAVLAT WUIAANIS
Fnesviuluanaiugiu Wud audivesdaluanauaznisvhau
n1sasalusiu n1sHIwman F3neseauluanavesdulas Iuy
ﬂalﬂmimuﬂuﬂ’1iVT’]\‘nuLLazmiLLam\‘i@aﬂﬁua\i@'u NUTIAINTTULAY
MM5IATIAtlun NsrevALeeTadrodulanUasy F1inen
szauluanavomzis

Cell structure, function and physiology of prokaryotes
and eukaryotes, cell cycle and control, cell differentiation,
biological methodology of cytogenetics; concepts in basic
molecular biology: properties and functions of biomolecules,
molecular basis of protein synthesis, mutation, molecular
biology of gene and genome; mechanism of gene expression
and control, genetic engineering and genome analysis,

immune responses, molecular biology of cancer.
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%2 i2ena(n-U-a)
UfuRnswaduaziadIneluana 1(0-3-2)
Cell and Molecular Biology Laboratory
UfTRnsiiaenndestuidenluseivieaduasirine
luiana BI03203
Laboratory related to the content in BIO3203: Cell and
Molecule Biology.

Frdnndans 3(2-2-5)
Biostatistics

AURNIBUAZAINUFIAYVOIARRAIENT UTeunTlay

14
aa

A29819 wAllAn15TNAI0E19 afifiiugIu aine198s N1sneaay
AUNRAFIU ADANAARY Z-test, t-test, F-test, Chi-square test way
uq minllusunsudnesumeadalunmsiinsizsiteya
Meaning and significance of statistics, population and
sample, sampling techniques, basic statistics, inferential
statistics, hypothesis testing; test statistics- Z-test, t-test, F-
test, Chi-square test and others; practices of using statistical

packages for data analysis.

wAtANIIIINgN 3(2-2-5)
Biological Techniques

walaIsnsnetiinenlunisiiusnedegreiisuasdnd
NM5VNA0E19 WYonwis n1saesladnd niseessnwiduesiy n1g
anmdnd nsvialannnds nsaesUrundeganssal uazmaila
Fllunudsemedine

Biological  techniques for plant and animal
preservation, preparation for herbarium specimen, animal
transparency methods, plant-color preservation, stuffed
animals, preparation for permanent slide, photomicrography

and techniques for biological research.
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G) nein(n-U-a)
YIINYINLATRY 3(3-0-6)

D 2.

Developmental Biology
= YY) & a A Ada A
nswentastuley Fuy 1§9nsiead N340 UeIddlTIng

)

v s [

duiuguuuondeine nisiedeuiivesnguigaduasndnisiiadu

]
| a

5U379 Msiivle Sumsisensziagaduaniiede unAnonis
Wasuan  audivessadfildouaninailafing 4 ndnnnsuas
nalnmsmuemM TSy esaiTin

Chromosome  segregation, genome, cell cycle,
development of sexual organism, structure morphogenetic
movement, growth, interaction of cells and tissues, current
concepts of cell differentiation, properties of major
differentiated cell types and principles and mechanisms of

development control.

IIMUINT 3(3-0-6)
Evolution

ulwimivenisiu nsinadddlndnaonaunalniiisades
wazAunaInvany auliidauinisuazyiaan wugeans
Uszrng Aullavesdiluana wadlnsaslentazeaislen Jade
M Tamnnsivasuuladasiadiwesseeing warnslnsei
mMswasuudasseiulnanaluiiauins

Darwinian  concepts, speciation and  diversity,
evolutionary trees and timeline, population genetic, origins of
organic  molecules, prokaryotic and eukaryotic  cells,
evolutionary, factors involved in structural changes of
population; analysis of changes in evolution at molecular

level.

FUNUINYIINYN 1(0-3-2)
Seminar on Biology
nsiauenaudfefivinluniaivniesiusiusieay
nan1539es199 fivaula auedenaasduasindnwidus Inns
AATITLAZIATAINE
Presentation and discussion of research findings or
review of topics of current interests in biology with analysis

and critique.
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o wilenn(n-U-a)
1A59N15298M19TINeN 1 2(0-4-2)
Research Project in Biology 1
mMsfuAd uTIuTndeya N1siTeuenanseneds madeu
1A599191A599197398 Lagnsiauelasiselasanulfe
Investigation, data collection, reference writing,

research project proposal writing and presentation.

1A3IN15IN9YIINE 2 3(0-6-3)
Research Project in Biology 2

nsAUAIILazALEUNTITEMUulATIT19TulATIUITENY
F9ne1 N13IIUTINTRUALAEILATIEIYaYA LWEUTIHIY
1A59911398 waziauonauive lneUjURn1u9581UTINUeY
N3

Investigation and conducting of biology research project
proposal, data collection and analysis, research project writing

and presentation based on ethics of researchers.

2.1.2) nguiviaen Wideniteuansiedvideluilbitesnda 9 winein

h) N (n-U-2)
AUNAINNAIBNINTINTNIALNTOYSNY 3(2-2-5)
Biodiversity and Conservation

UseiRiTamnnis wiasdlelunsfinulunisdnszuu an
wanunaewazn1ssnswunasdidindussuusngg Jaseiinelian
AIUNAINTAIENNTININ UTLLANTVDIAMINRAINRAIYNTININ
Usgloviflaglddu  anvguesnisany3unn Anuvainuaton
Fann saieismseydnuuazultiilumsidelueuian

Phylogeny, instruments for systematic classification,
factors causing biodiversity, type of biodiversity, usefulness of
biodiversity, causes of diminishing of biodiversity including

conservation methods and trend in future research.



SHEIYN
SCB3302

SCB3303

a5

R nein(n-U-a)
wdnnsnzdsaiiodoiy 3(2-2-5)
Principle of Plant Tissue Culture
FBuazwadanssdsaiedeiivlnglddiudie veiiy
laun Yaneeea a1 Tuseu Aulu minen wagnisiasaidusulm
Hadusineg Aflwadenszdeaiedovesiivlunasnanaass nns
YeeRuguasnsUsuUTiugiassgiakaslinonliuseau
Methods and techniques of plant cell and tissue
culture using shoot tip, buds, young leaves, petioles, flower
buds; plant regeneration; factors affecting plant tissue culture
in vitro; propagation and strain improvement of economic and

ornamental plants.

fufidanmaindey 3(3-0-6)
Environmental Bio-indicators
Ardrfnauuazndnnisvesiyidininduindon dudl
FrnnuarnsUszdivdaandey deddininfienisdanisseuy
e nsldqauniadudadfanm msldfedudndudsddinm
nsldfedugadudadfanm nslédnflhifnsegndundaduded
Faaw nsldnitinsegndundududviidinm Friveinseusny
Definitions and principles of environmental bio-
indicators; bio-indicators and environmental assessment; bio-
indicators ~ for  ecosystem  management; usage  of
microorganisms as bio-indicators; usage of lower plants as bio-
indicators; usage of higher plants as bio-indicators; usage of
invertebrates as bio-indicators; usage of vertebrates as bio-

indicators, biological conservation.
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) BN (n-U-a)
HLAINY 3(3-0-6)
Ecology

FTUUHNALALIUATDITEUULLIA AIIUNAINUAENIY
Fanw A1sLaSLAUlRLaEN1INTEANEAITeIUTEEINT Uadeng
Mo JULUUMIMsadInnarUfduiusseninadedidin anele
91T NISHANLATNITANENDANSIU T)INTAI1T1YNT ATUNUT
uazAsegYesAlidin sruviinaveslan msdanisszuuine
Ecosystem and type of ecosystem; biodiversity;
population dynamics; physical environment, life style and
community interaction; food web, primary production and
energy flow; nutrient cycling, succession and stability; global

ecology; ecological management.

NOANTIUVDIFR 3(3-0-6)
Animal Behavior
nalnn1suanangfnssunazrn1sUsuNgAnssuvesdnd n1g
MUYz VLY TEaM Fasluu WuIN1g Wugnssy daelingd
wasITUINITVINgAnTIN UHduNusn1anginssuvesdnilu
Uszrnsiienfiusaseninenauusesing
Behavioral mechanism and adaptation of animals,
neurophysiological, hormonal, developmental, genetic,
ecological and evolutionary aspects of behavior, behavior

interactions within and between populations.

AYNIUITIUVDIANS 3(2-2-5)
Animal Taxonomy

wdneyNINISIU ANAMAINNAIEYBIAITTIN N3N
puannydnd n13nsraaoviednt udnarnaiieafunisdeie
Weeansvesdn

Principles of taxonomy, diversity of animals, animal
classification, animal identification, nomenclature using the

International Code of Zoological Nomenclature.
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7o wein(n-U-a)
medmamansilisuiisuvasinilinszandunas 3(2-2-5)
Comparative Anatomy of Chordate

dugIUINYT @359 NOANTIN kaEN1TIANFUVRIER I
nszandunds ngdnaransiuseuinguludsanuduiugnia
ATuIn15veednilinseandunds asn Y§URnis uwagean
AAELLe A0 9dH TnNs TR

Morphology, physiology, behavior and taxonomy of
various vertebrate groups; comparative anatomy in relation to
the evolution of the vertebrates; demonstration, laboratory

and field trips.

daugruineiuaznigIniadansuaIny 3(2-2-5)
Morphology and Anatomy of Plant

figdudtuarivivedidos n1sdnsuunanuduius
sewinngu 9insTinuarifauins wed szuuiidode Tassadns
meluvasity eafudnuaeide fufled duneunsaigyuasiaun
yosawildlsvinviiiduiug uazdruiiviimifiaasadduiug
ANUAIAYNI9LATYFNIVDINYAI0E1

Non-vascular and vascular plants, classification of
interaction between groups, cells, tissues, internal structure,
life cycles and evolution, habits, habitats, stages of growth
and development of vegetative and reproductive parts, and

their economic importance.

AUNTUITIUVDINY 3(2-2-5)
Plant Taxonomy

wdNN1sUALITUUNTIAT I UAMIAYY MSArUaTe NS
AIIRERUIDNaNENIY dnvasUszdsdvasiuglinonlulssine
vy wazAMUdIRLSITMUINTVINY

Principles of plant classification, nomenclature and
identification, family characteristics of flowering plants in

Thailand, plant phylogeny.
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%o niaenn(n-U-a)
N1SLATYHATAITWAIUIVDINY 3(3-0-6)
Plant Growth and Development

n5rUauN15i199 Tunisasaiulavesiis Jadesnen 9
Aeatestunmsaigivln asmuaunisiaiyiivle dvswaves
Aaundeunazmsnouaussasiigluguiuusiie

Growth process in plants, factors affecting growth,
plant growth regulators, effects of environment and plant

response.

A13AUANNILATYLAULAYVDINY 3(3-0-6)
Plant Growth Regulators

anwarnLAiiLazAuanURvesEesluuny 9andu JuLue-
saau lelalefiu witdu a1sdufinisiasayiviavesii nns
Usegyndldansluuninisinuns

Chemical characteristics and properties of plant
hormones: auxins, gibberellins, cytokinins, ethylene; plant
growth inhibitors, applications of plant hormones for

agricultural purposes.

WONBAEASLATYFNY 3(2-2-5)
Economic Botany
Nynazndanaainfiviinansenudeiasugna Auni
nsinens wagivanulng feiduuliufainnuddyluanegd
Ann1s1aLAaUluauIAR
Plants and plat products affecting economy,
agricultural crops and medicinal plants, possible future value

of plants in shortage period.
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% wienn(n-U-a)
Nugnumswugiaansay 3(2-2-5)
Basic in Genetic Engineering

Tastadanaznsdansieinsafiandsa Aviwindiduans
fugnssu maadeiiueroutuuuy nsfumuaseINTuAIuA
BueiiiFuiidesnmsaziiunlaau Uiioignlenedwesa viauas
MawSeufBuenme waznswssuwadiintumedaildlunis
fevendiduleaenduuuiiingiwadiinthu uasmadaildluns
a32991y iadeniiuwadiiduildsuiSuednouduuud nns
ymdduihnalelnduaznsmuguauvasadslunisliaddiding
lasunsanueadu (GMOs) Tumaluladdinmn

Structure and synthesis of nucleic acids as genetic
material, construction of a recombinant DNA, identification
and preparation of an interesting gene desired to be cloned,
polymerase chain reaction, type and of cloning vector, host
cell preparation, gene transfer method, screening techniques
for the desired clone, DNA sequencing and safety regulations
for using genetically modified organisms (GMOs) in

biotechnology.

INgd@INIe 3(2-2-5)
Phycology

N338ystaLasNsInTILLN duguingd n1sduiug 1993
TinuazdAIng1v09aI%INY AUEIAYIDIAINTIY NITLAY
$eee MUY NMSLENLaEMSINEIAsIEIMIe

Identification and classification, morphology,
reproduction, life cycle and ecology of algae; importance of
algae; sample collection, preservation, algal isolation and

culture.
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%o wienn(n-U-a)
\wadwugAansilosdy 3(2-2-5)
Fundamental Cytogenetics

Tassadranthi uaznginssuvedlasiuleuilfeafunis
ﬂ"]UwaﬂﬁﬂHmSWWQWUQHiiNﬂﬂiLU?ﬂlﬁJuLLUaﬂiﬂiﬂa%W\‘]LL@BRT’]‘UTLJ
Tasluloniifnaselulng wazdauinsvesdsdidin andlelndves
fiuazdot Maviuiitusezmedadosulunsinuiugmans
VOILTAR

Structure, function and behavior of chromosome
related to inheritance, variation in chromosome number and
chromosome structure and affecting on phenotype and
evolution of organisms; plant and animal karyotype, gene
mapping, basic techniques in cytogenetics.
wmealuladan ey 3(2-2-5)
Fundamental Biotechnology

wmelulad@inmitenswanite n1swandns msuziaes
wad duiiila mIndnindusazmadasunliduiu Sunafions
NAANFsunaLnukasv1indauindeu waluladnisnidin
9dun3d  waluladFrnmmandl nsusnuandaiievilians
wanueiuTans

Biotechnology in plant production, animal production,
stem cell culture and vaccine production, biomass for
renewable energy production and environmental treatment,
microbial fermentation, biotechnology in chemistry and bio-
product separation.
walulagdnmlugaaunssuaims 3(3-0-6)
Biotechnology in Food Industry

nannITnarAURLIeYeamnAluladdinaw  unuInues
wmalulad@rnimifiensnanaisugaudaonms madunaluladi
fuadsuazinadaniadinimuldlunsifinaudieinisuay
1n9u1n1T Tannuntaraulasadenisaumalulagiiningu
DIMTAUNIN

Principles and definitions of biotechnology, role of
biotechnology  for  food ingredient production, new
technology and techniques for value-added in food and
nutrition, regulations and safety of biotechnology and healthy
food.
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) BN (n-U-a)
Usanane 3(2-2-5)
Parasitology

FrineruazTginsTinvesUsaniavesaunardns
AMUFUTUSTEnIUTAnuazlaadgiinuiuselsausdn Jym
fuguresnismusuagitedelsefiAnanysanfiddylulsune
ng

Biology and life cycle of parasites of man and animal;
host-parasite relationship; immunology of parasitic diseases;
basic problems of control and diagnosis of parasitic infection
in Thailand.

walulagn1suanin 3(2-2-5)

Mushroom Production Technology

ANUEIAYNIUATEINT  ANAINIBIVITUAZATTHAMEYN
FAnewiin  Jadeidnadenisiaiaivln mudeinissneIs
ANUGBINIAIUNIENN  wadaisnisedn  lupeslsdn iy
ﬁ’mgLﬁm miufdigﬂLﬁmﬁamiauammmi

Economic importance, nutritional value and medicinal
properties, biology of mushroom, factors affecting growth,
nutritional and physical requirements, mushroom production
technique, mycorrhiza, poisonous mushrooms, mushroom

pests, mushroom processing for preservation.
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NMSENUsZaUNITAIIYTNNITI NG 3(270)
Field Experience in Biology

nstinUszaunisainnedainen o anuiideaniusmun 3
NsguRan1sUURMU Jamuarnsudlanfouiainaveuas
afuTeT Ut AnAudy

Internship in biology at the place designated by the
university, writing a report on performance, problems and
solutions as well as presentation and discussion with other
students.
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1. vanadwAnewialy litdesndn 30 wihe | sWedun | 1. vuandndnwnaly litiesndn 30 misehn
in
2. vaedgante  Litlesndn 84 wilwin 2. AUINIY AN Laitiaundn 84 wilaeia
2.1 NRuIYILAY Uﬁzﬂaué’w%mﬁugmw 2.1 nadvIuNU Uizﬂaué’w‘imﬁugmmq
Weeanswazadinenans liteundn 24 WemansLazANnAIEAS IIWIU 26 Nihehn
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