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Thai for Communication
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English for Communication
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9121103
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9132201

9132202
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AT UAZTAUSTTUIAUIL
Vietnamese Language and Culture
A IASTUTITULVNT

Cambodian Language and Culture
mmuaszmiimmq

Malay Language and Culture

AW AL IUUTTTUIY

Chinese Language and Culture

Awuay Taus s

Japanese Language and Culture
AAY IRIUTITULNINS

Korean Language and Culture

nwedin

Life Skills
Fnulneuazdenslanluamssud 21

Thai and Global Society in 21st Century
Aanudunadio

Active Citizenship
nsdanTsasielniuazniziin

Modern Management and Leadership
nsdeansludinusedniu
Communications in Everyday Use
guvisEEedaUnIY

Aesthetics of Fine and Applied Arts
ANNFURVTIN

Happiness of Life
Ieemanitazinaluladludinuszaniu
Science and Technology in Everyday Use
Vinwensiseuswasidynidendneans

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

1(1-0-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

Learning and Problem Solving Skills in Mathematics
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Information Technology and Social Media
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Digital Media Technology in Everyday Use
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Technology for Sustainable Development

3(2-2-5)

3(2-2-5)

3(3-0-6)
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4105101 PN 1 3(3-0-6)
Biology 1

4105102 UURNISTVINeN 1 1(0-3-1)
Biology Laboratory 1

4105103 PN 2 2(2-0-4)
Biology 2

4105104 U URN58INen 2 1(0-3-1)
Biology Laboratory 2
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General Genetics

4105325 dnven 3(2-2-5)
Zoology

a A )
M NUINIVIEDALET
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2.5 uun1ssuiiaatndAnwuazddnianisanenlusses 5 U

- uuRFAUNANY Suaududinfinindn
‘Uﬂ’]iﬁﬂ‘w’] oy A a4y al oy A a4y al °o <
M1 | Un2 | Un3 | Un4 594 AzaNIAINSANE
2560 50 - - - 50 | AIRdNREdlIUNSANWK
2561 50 50 _ - 100 | neeavangns Uag 50 Au
2562 50 50 50 . 150 | Budusanisfnwd 2563
2563 50 50 50 50 200
2564 50 50 50 50 200

2.6 SUUTZUIUATULNY
2.6.1 SuUsZUUTIU5U (Wi : un)

. . Yauuseane
Ay 2560 2561 2562 2563 2564

JUUTZU LN UAY 150,000 300,000 450,000 600,000 600,000

- UALTIUNS

- VAU

- ﬁﬂﬁéﬁm“ﬁ 150,000 300,000 450,000 600,000 600,000
Lf‘iuﬂﬁ';:ﬂmiﬁﬂ‘m 1,160,000 2,320,000 3,480,000 4,640,000 | 4,640,000
5IU5185U 1,460,000 2,920,000 4,380,000 5,840,000 | 5,840,000

2.6.2 9UUIZUUS19918 (HU28:UIN)

- Yauuszana
NUINY
2560 2561 2562 2563 2564

1. UYAaINS 630,000 | 2,003,400 | 2,831,472 | 2,626,218 | 2,626,218
2. Quaiiumg

- FNABULNY 278,400 556,800 835,200 | 1,113,600 | 1,113,600

- Aldfane 278,400 556,800 835,200 | 1,113,600 | 1,113,600

- A Ten 371,200 742,400 | 1,113,600 | 1,484,800 | 1,484,800
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- Ysuuszana
UUINEU
2560 2561 2562 2563 2564
- ANAIUNIS 232,000 464,000 696,000 928,000 928,000
SLAUNRINYIAY
3. SUaIu
- ?i”lm‘ﬁ'm‘iﬁ 150,000 300,000 450,000 600,000 600,000
91519318 1,940,000 4,623,400 6,761,472 7,866,218 7,866,218
uULFAUNANE 50 100 150 200 200
A lganefanasal
- o - 46,234 46,234 46,234 46,234 46,234
Tun1suanUuain

2.7 S2UUNISANE
M wuuduseu
M #rwnduaiigrsnues

2.8 msigulauniiein sre3viwasnisasnsdoussudiuandugaufnu
nseniunseiisuleuniieinlaniuszidsuuninetdesgigUiuaunadnszenan
A8 NISLOUNTBEULOUNANITISHY WAENITENLIUNITTEUSIETIYT W.A. 2549 wazUsenie
uvAngdesvAgtuaniadinseen Bos ndnnasinsiieuleurmiuazUszaunisaiiing
IPUU W.A. 2554 (AANWIN %)

3. WeNgAIWAZaIHaY
3.1 vangas
3.1.1 IUUNUILAA
uumheinnunaeadngns lideendt 135 mhehn

3.1.2 lasea¥anangns
lassasrmdngaswialunuinivifiaenndesdunnvualiluinagiuinsgiu
VANEATVBINTENTNANWITANT fadl

1) vaadvAnwinly Litewnd 32 wiigfn
1.1) Judnwinlutsdu 23 mhyia
(1) nasdvnn1w 9  mhyin

(2) NRUAvINYYEAENTLATHIRLAEAS 7 vdena

(3) NRUAVINIMARTILAZANAAIEAS 6 wwhn

(4) NgEAvINAANY 1 vdeie

1.2) Andnwiviluiden lyiteend 9 wihefn
(1) nas3vnn1w lyitdeenin 3 mhein

(2) neEivINyeransLazdinuaans  lideendi 3 weie
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(3) ngxdvInemansuavadinmans  lLidesnd 3 wein
2) BNINIVNANIY laitipanin 97 Wi
2.1) AUAUAINEIEERS dmsUInemansUiudin @a1v3vtinen
laitlpanin 24 wihein
2.2) AUUANIZAIU laitloani 70 wiwhe
(1) ngaAvnendsdiu lyitdeenin 52 wihehn
(2) ngadvneniien lyitdeenin 18 neia
2.3) NN Liitleund 3 wheha
3) YNNIV UADNLES laitipanin 6  wiein
3.1.3 5187391
1) nuandvAneialy laidaandn 32 wiheina
1.1) AAnenaludedu 23 wiawhn
(1) ngudv1In1 9  wilenn
9111101 nwilvesiienisdeans 3(2-2-5)
Thai for Communication
9111102 nwidanguiitenisdeans 3(2-2-5)
English for Communication
9111103 nwdnguludiInyszdniv 3(2-2-5)
English in Everyday Use
(2) nguIvINYBEAIEASHATEIRNAIEAS 7 wqein
9121101  YinweAin 3(3-0-6)
Life Skills
9121102  dnulneuazdenulanlumnissud 21 3(3-0-6)
Thai and Global Society in 21°" Century
9121103  anudunaiios 1(1-0-2)
Active Citizenship
(3) nguivIINeIAERSUAzANIAAIENS 6 viagin
9131101  Anerrnansiazinalulagludinusedniu 3(2-2-5)
Science and Technology in Everyday Use
9131102 vinwgmsiseuiuazuiUgvidendinmans 3(2-2-5)

Learning and Problem Solving Skills in Mathematics

(4) nguvmaRnen
9141101 AANTTUNNYLNDTIN

1 %U28nn

1(0-2-1)



Physical Activities for Life

1.2) 3ndnwnaluiden Liiawndn
(1) ngu3vINEn Laitfaendn
9112101  AWILALINUTITUAN
Lao Language and Culture
9112102 AW ILALIAUTITUNIN
Burmese Language and Culture
9112103 AL IRIUSTTUIYAUNL
Vietnamese Language and Culture
9112104 AW ASINUTITULVNT
Cambodian Language and Culture
9112105 AMaYIRUSITUNANY
Malay Language and Culture
9112106  AIWILATIUUSTINIU
Chinese Language and Culture
9112107  awuazTausssudu
Japanese Language and Culture
9112108 ANLAZ TUUTTTULNIUD

Korean Language and Culture

(2) ngyivIyseAEnsuasdinuaans Litaandn

9122201

9122202

9122203

9122204

nsIanTsadieinduaz g

Modern Management and Leadership
nsdeansluiaUseniu
Communications in Everyday Use
guvistznsfaunssy

Aesthetics of Fine and Applied Arts
ANUAVLNITIN

Happiness of Life

(3) nguAYINeAEnsuazadinAans  lidaenda

9132201

9132202

9132203

waluladansaumALazdodanusaulal

Information Technology and Social Media

walulad@eRInaluTinuseInTu

Digital Media Technology in Everyday Use

waluladiian1sWRILINE8Y

Technology for Sustainable Development

18

9 w8nn

3 BUWAR

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3 BUYNA
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3 BUYNA
3(2-2-5)

3(2-2-5)

3(3-0-6)



9132204  @UATNLATAIINIM
Health and Aesthetics
2) BNINIVNANIY lidaanin
2.1) NgUAMNUINGIAEAT Lsivfaandn
4101101  uAAAGA 1
Calculus 1
4101102  uAAARE 2
Calculus 1
4102102 a3l 1
Chemistry 1
4102103  UjURANswALl 1
Chemistry Laboratory 1
4102104 A3l 2
Chemistry 2
4102105 UfuRnsiadl 2
Chemistry Laboratory 2
4105101 ¥¥ven 1
Biology 1
4105102  UURN5HIINe 1
Biology Laboratory 1
4105103  T1INeN 2
Biology 2
4105104  UHURNT¥IINGT 2
Biology Laboratory 2
4106101  Wand 1
Physic 1
4106102  U{URN AN 1
Physic Laboratory 1
2.2) NFUITMANIZATY Lsivfaandn

(1) AvnanveAu

4102201

4102202

4102205

\nfiBum3evly

General Organic Chemistry
UFtRnsiATBuvsialy

General Organic Chemistry Laboratory
Fuadivhaly

General Biochemistry

19

3(3-0-6)

97  wUWAR

24  vii2enn

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-1)

2(2-0-4)

1(0-3-1)

3(3-0-6)

1(0-3-1)

2(2-0-4)

1(0-3-1)

3(3-0-6)

1(0-3-1)

70  w2enn
52  %2enn
3(3-0-6)

1(0-3-1)

3(3-0-6)



4102206

4104201

4104202

4105206

4105207

4105208

4105209

4105210

4105211

4105212

4105213

4105214

4105215

4105216

4105317

4105318

4105319

4105320

UfuRn1sTuadinaly

General Biochemistry Laboratory

a%7ImeN

Microbiology

U UAn159a%33nen

Microbiology Laboratory

Uneinegn

Ecology

UAURNSHEIAINEN

Ecology Laboratory

WUgAans

Genetics

UfURnsiugmans

Genetics Laboratory

FIne M sduRuTasNITATY
Reproductive Biology and Growth
FIngvedgaawazluang

Cell and Molecular Biology
UFuRn1s¥Ineveawaduazluana
Cell and Molecular Biology Laboratory
DUNTISIULALAV AN UBIAITTIR
Taxonomy and Biodiversity
UAUANNTEUNTUITULAAUAINUANY
ve3AeiTin

Taxonomy and Biodiversity Laboratory
AMwBangudnsuIneImansuazinalulad
English for Science and Technology
AYIBINQEEINTUTIINEN

English for Biology

FuIns

Evolution

NYINIAAIANSLAZEFTING

Anatomy and Physiology
Ufuinsneinaeansuasa3sing
Anatomy and Physiology Laboratory
PG

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

1(0-3-1)

3(3-0-6)

20



4105321

4105422

4105423

(2) Avenidsn

4105324

4105325

4105326

4105327

4105328

4105329

4105330

4105331

4105332

4105333

4105334

4105335

4105336

4105337

4105338

Biological Statistic
FUNUINITIINEN

Seminar in Biology
1ASINTITENNTIINE 1
Senior Project in Biology 1
1ASINTITENTIING 2

Senior Project in Biology 2

Usdninen

Parasitology

Falalad

Histology

dnnnen

Zoology
dnflaifinsepndunddlninde
Freshwater Invertebrate
aasInedn

Animal Physiology
WONWANENS

Botany

A TININY

Plant Physiology
nsinzEsiedeii
Plant Tissue Culture
BUNITUITTUVBINYTEUUVIDA LG e
Taxonomy of Vascular Plant
fuiasughavesviosiulne
Thai Economic Plants
WALAN19TIINYT
Biotechnique

laulasimadia
Microtechnique

I TAUNAFIERNT
Bioinformatics
WUFIAINTTH

Genetic Engineering
wialulagdinw

lsisoenin

1(0-2-1)

1(0-3-1)

3(0-6-3)

21

u28nn

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)



4105339

4105340

4105341

4105342

4105343

4105344

4105345

4105346

4104314

4102241

4102242

22

Biotechnology

wialulagnsngdn 3(2-2-5)
Fermentation Technology

weluladmsmnsidei 3(2-2-5)
Apiculture Technology

FIIngIn1seusnyg 3(2-2-5)
Conservation Biology

iy lnema¥ainen 3(2-2-5)
Thai Biological Wisdom

N13AIVANLALYITF 3(2-2-5)
Biological control

WUATIFEINYINNAITLNNE 3(3-0-6)
Medical Bacteriology

iAuAuIne 3(3-0-6)
Immunology

wmafianisldiasosdionsdiinen 3(2-2-5)
Instrumental techniques in Biology
AYIINYINNBINS 3(2-2-5)
Food Microbiology

LAIALATIZN 3(3-0-6)
Analytical Chemistry

UfuRnIsaiinszn 1(0-3-1)

Analytical Chemistry Laboratory

2.3) NguIVIAN Laidfaandn 3 wiogha

4105447

MSENUSEAUNNSATITNNI9TIINEN 3(350)
Internship in Biology

3) BUINAYADNLES liifaenin 6 UUILANA

Thdensewiviley lundngasuminerdesvdgdiuausadinszelaglddiu
se3¥1meessuNInal wazaesliidusiedvinnivualimssulaslddundlrsdinsiuluinue

MsdnSananansvesaTIvIil
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3.1.4 WNUNISANEN
AT FTaununsSeuEne Kl
W 1 aansAnend 1
WA Fodwn nueAn
9 IXXXXX Fdnwrialy 12 niein
9141101 AanssumneneniieTin 1(0-2-1)
4102102 1Al 1 3(3-0-6)
4102103 UURnsall 1 1(0-3-1)
4105101 I 1 3(3-0-6)
4105102 UURNSTINeN 1 1(0-3-1)
37 21 BU8An
W 1 anansdnundl 2
eIV Fodwn wu2win
9IXXXXX FeAnwvly 13 wuaein
4101101 wARANE 1 3(3-0-6)
4102104 LAl 2 2(2-0-4)
4102105 JudRnIsedl 2 1(0-3-1)
4105103 1IN 2 2(2-0-4)
4105104 UURNISTTINEN 2 1(0-3-1)
593 22 wwin
7 2 Aansinund 1
WA Fodwn nuein
9 IXXXXX Fe@nwvly 6 A
4101102 wPaRaE 2 3(3-0-6)
4102201 \AIBUNTE 3(3-0-6)
4102202 UUANSLALIBUNTE 1(0-3-1)
4105206 UAINEN 3(3-0-6)
4105207 UJURNEAINEN 1(0-3-1)
4105215 AwBIngudmsUINeImansuainalulad 3(2-2-5)
593 20 %i2enn
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I 2 aansAneN 2

WY Foiun wiaenn
4102205 Freiiinly 3(3-0-6)
4102206 UFtRnsTuadivialy 1(0-3-1)
4105208 WUGAANS 3(3-0-6)
4105209 UFuin1siiugeans 1(0-3-1)
4105210 I IFURUTUATNITLATY 3(3-0-6)
4105211 FIngvadgaawazluang 3(3-0-6)
4105212 UHUANSTIne1veaduazluana 1(0-3-1)
4105213 DUNTITIULAZAT VAN YRR TI 3(3-0-6)
4105214 U URN50UNTUITIUUALANUNAIN AV 1(0-3-1)
Asditin
4105216 AYIBINQEENTUTIINEN 3(2-2-5)
373 22 wu8nn
U9 3 aAnsAnuAl 1
B GRLY Fodun wqenn
4106101 Wand 1 3(3-0-6)
4106102 UHURANSWENS 1 1(0-3-1)
4104201 2%7IeN 3(3-0-6)
4104202 UHUAN159a%33nen 1(0-3-1)
4105317 UG 3(3-0-6)
4105XXX nauAvIANIEMULENLEDN 6
574 17 widenn
Uit 3 mansAnuii 2
BV GRL Fodun VeERl
4105318 NEINIAAIERNTILALETTING 3(3-0-6)
4105319 UFuRn1sneiniamanswava3sing 1(0-3-1)
4105320 CRGAk 3(3-0-6)
4105321 AULUMNITTING 1(0-2-1)
4105XXX NG IANIEAULENLEDN 3
YOOOXXK NUINIYNAONLET 3
524 14 vienn
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UM 4 aansAneN 1

eIV Fodwn wuwin
4105422 1ASINTITENTIINEN 1 1(0-3-1)
4105XXX nauAYIANIEMULENLEDN 9
XHXXXXX NUINIYUGDNLET 3

593 13 waein

UM 4 aansAneN 2

eIV Fodwn wu2wAn

4105423 1ASINTITENTIING 2 3(0-6-3)

4105449 NMSHNUSEAUNTARVITNN19TIINEN 3(350)
393 6 YA

3.1.5 A195UNY518IYN
(1) nunIEAnyINLLY

9111101  awlneiienisdedns 3(2-2-5)

Thai for Communication

aufidosiuiAeafunisieans msiinfinsenisiuansuasdiansedeaieassd
MIYsUINITnweAsdians wazfuansiteldludinuszdriu msiaam msfinsiuans msld
awiilensaeanshudsaniiagiy

An introductory of language for communication; practicing language skills for
creative receiving and sending message; integrating language skills for communication in
everyday use; message interpretation and literacy; language usage for communication in

current society

9111102 mmé’anqmﬁamsﬁams 3(2-2-5)
English for Communication
Iﬂiﬂﬁi’]\ﬁﬂEJ’]ﬂiﬂJﬂTHWE]Qﬂi]‘L’WI‘Ui’]ﬂQIUQ’]UL“UEJUﬂWHW@QﬂZ]HiULL‘U‘UG]’NG]

IU“U’JG]UT”’%']’JU ﬂ’]’iﬂﬂi“ﬁﬂﬁ\‘ia'ﬁ\ﬂ?EJ’]ﬂ'iiUﬂ’]U’]ENﬂi]‘tﬂUﬂ’]iWﬂ W4 BuLaL B UNDN1SEOENT

Tudinusedniu m‘lumamimmﬂuamm Tagduuageaunnn
English structures in various forms of English writing in everyday use; practice

using English structures for communication in listening, speaking, reading, and writing skills

in everyday use in the past, present, and future situations
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9111103  AMw1d9ngEludInUszaniu 3(2-2-5)

English in Everyday Use

finwgnsdoansnudinguludiausesiiu nsldmdmiludinusesriu nnsile
N13NA 115874 MW lugniun1salaeg nisiinmeuagn1suafniainsysediu vuefisn
MsAumeioniisuarlsiusy nsiedudi madiemsuazia3osiy nMsuanal u ey U
nsatasnu nMstnauelufivinia

Communication skills in everyday use; everyday vocabularies usage; listening,
speaking, reading, and writing in various situations; greeting and routine conversations;
hobby; travelling and hotels; shopping; food and beverage ordering; time and date telling;

job applications; presentation in working places

9112101 AW LATIAIUSIINAND 3(2-2-5)

Lao Language and Culture

dnwazkazaNuduveInIwa invenisilt we 61w wasleuludinUszdiy
Aavy Tausss uazUssmalanluusunvesuszvianendeu

Background and characteristics of Lao language; listening, speaking, reading,
and writing skills in everyday use; arts, culture, and traditions of Laos as one of the ASEAN

context

9112102 AW IRIUTTTUNHN 3(2-2-5)

Burmese Language and Culture

anwazuarauluivesniving vinven1sila wa 61w wazdeuludinuszaniu
Aavy TausTsn tasUszmaiminluuiunvesUssvinue gy

Background and characteristics of Burmese language; listening, speaking,
reading, and writing skills in everyday use; arts, culture, and traditions of Myanmar as one
of the ASEAN context

9112103  ATEILAZIMUSIIULILAUIY 3(2-2-5)
Vietnamese Language and Culture
dnwazkazauduniresnivdeauiy inwenisils wa 811 wazdeuly

PInUsraiu Aavs Tausssu wazUsemdeaunluusunveslssviatedeu
Background and characteristics of Vietnamese language; listening, speaking,

reading, and writing skills in everyday use; arts, culture, and traditions of Vietnam as one

of the ASEAN context

9112104 AYILASINUTTTULVUS 3(2-2-5)

Cambodian Language and Culture
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dnwazuazAMULduITeInIBILs Hnven1sils Wa 81y weslulu@inuszaniu
Aavs Tussy tazUszinaliunsluuiunveslszvinueideu

Background and characteristics of Cambodian language; listening, speaking,
reading, and writing skills in everyday use; arts, culture, and traditions of Cambodia as one
of the ASEAN context

9112105 MW IUALIAUTITUNAY 3(2-2-5)

Malay Language and Culture

anwazkazauduiveswINay vinven1sile ya 911 wazleuluiinusedniu
Aavy Taussau wasUssmaluangluuTunvesUsernnuenaey

Background and characteristics of Malay language; listening, speaking, reading,
and writing skills in everyday use; arts, culture, and traditions of Malaysia as one of the
ASEAN context

9112106 AW IHATINUTITUIU 3(2-2-5)

Chinese Language and Culture

anwazkazaulunvean wiu inwensita we 81w uwasdeulu@indsedniy
Aavs Tussy wazUszinalduluusunvosUszraue@oulaziodens Tuoen

Background and characteristics of Chinese language; listening, speaking,
reading, and writing skills in everyday use; arts, culture, and traditions of China as one of
the ASEAN and East Asian context

9112107  AMWILaLINUSTINYUY 3(2-2-5)
Japanese Language and Culture
[ [ a Y] ' a aa o w
anwaziarAuluinvesn vy finwensile wa 91y waz@puluiinusedniu
Aady Tausssy wasUsemalguuluusunvesUssmaueduunasioiens Tuoen
Background and characteristics of Japanese language; listening, speaking,
reading, and writing skills in everyday use; arts, culture, and traditions of Japan as one of

the ASEAN and East Asian context

9112108  ATWILAZIMUSIIULAINE 3(2-2-5)
Korean Language and Culture
dnwazhazalnuiduuiveaniwiining fnwenisila o 811 waseulu
PinUsraiu Aals Tausssu wazUsemalinualuusunveslssraleBoulaziollong Tusen
Background and characteristics of Korean language; listening, speaking,
reading, and writing skills in everyday use; arts, culture, and traditions of Korea as one of
the ASEAN and East Asian context
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9121101  WinwWYIN 3(3-0-6)

Life Skills

yinwgAidndudmiunmsisdinlsedriu Fnvsaneyana Fnvenisinsedeans
Minvedianiasinuwen1sUsenaue1in MsHANIAY AINRAIANIBITUA YN INTALALNIS
U¥ufa ausssuaiesssuuazAdonifiaszasd nmsAndiasen dndulouasuAdymiedig
a59assn mevihauduiin mamsinediameiiios

Necessary skills for everyday use; intrapersonal skills; communication skills;
social and occupational skills; self-development; emotional quotient; mental health and
adjustment; virtue, ethics, and values; critical thinking, decision making, and problem

solving; team working; living a self-sufficient life

9121102  fenulnsuasdenulanluanissei 21 3(3-0-6)
Thai and Global Society in 21% Century
daulneluvsunlanludifuszifmansuazensesssulng Uszang Smusssulne

unumazAMIiAdeulnvsmau insugRanaiisaiiensianesneddu lasansnsesueng

TunszumanmansgysiunsumInaenasn s Usajviesdiu anauUszmALiseide

neiuoaniiedls (@1faw) USUNTBIVINGUUTHINAFLITN WazANUNNIVOIAULATINTTEIUTY

WASEYNA (339 YuuIe) AouvinInendeswiginuansadinszeuar Ussinanf
Thai society in the global society in the dimension of history, Thai civilization,

population, Thai culture as well as the movement of religion; self-sufficiency economy for

the sustainable development; the royal projects of His Majesty King Bhumibol Adulyadej

(King Rama IX); the local scholars; the context of ASEAN community and ASEAN nations;

the contributions of Somdej Chaopraya Borommaha Srisuriyawongse (Chaung Bunnag) to

Bansomdejchaopraya Rajabhat University and Thailand

9121103  anudunafios 1(1-0-2)
Active Citizenship
Mé’ﬂmaﬁugm%aamiﬂﬂmaﬂmz‘ua‘uﬂiz%ﬁ%‘dlmEJéJuﬁW'iwmﬂﬁm%mﬂL"flu

Uszaly Amming avduaznihiiveswailos Indriinansnsng simuai wazardonluniudednd

4939 HaNSENUNNMIYaTANdwaFmesednuLazUssmani
Fundamental principles of constitutional monarchy; definition of rights and

responsibilities of active citizens; civic-mindedness, attitudes, and values in integrity

among the students as well as awareness of the disastrous effects of corruption on the

society and country
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9122201  n1sdensasielvisiuaznanizgii 3(3-0-6)

Modern Management and Leadership

wIAn nquinsianis msdanisesduseneunsuazuiiniianeg Tussdns nsld
welulafifienisdinnisesdns uwida nguianzdiuaznisinuduiiy 93essmnazaiy
Furavousadimy

Concepts and theories of management, the component of management, and
various functions in organizations; implementation of technology for organizational
management; concepts and theories of leadership and team work; ethics and social

responsibilities

9122202  nnsdeasludinuszaniu 3(3-0-6)
Communications in Everyday Use
AU VBINTTAOES ?iaﬂazmwiwq miﬁwhﬁu?iaaemﬁ%ﬁmzym A4
indefeuaranAnionans nansenuvesde msuilnadessradilaludinuszdiiu nslide
ogsfiruiuiinveusedinliiazidindvidiuyana 230595u 933803 NvaneTiAeaTeq
Definitions of communication; types of media; media literacy on the basis of
consideration; creditability and content values; media impact; media consumption with
understanding in everyday use; using media with social responsibility and without violating

personal rights; morality, ethics, and related laws

9122203  funIEEN9AAUNTIY 3(3-0-6)
Aesthetics of Fine and Applied Arts
ANUNINYLAE N WNISEUNTEE NTEUIUNITEEUS Ussaunisal wagn1susediu
AATNINANNNNVDIAAUNTTU AuausT AUy fad wasiuirudad
Definitions and theories of aesthetics; learning process, experience, and

appreciation of fine and applied arts; music, performing arts, and visual arts

9122204  AYNEFULIAIN 3(3-0-6)

Happiness of Life

AunIng AnNdAyLaztadefivinlfiAinAugy wuiAanguifiieadeety
Anugy AauynsAduinfifiaugy dufigy m3adeuan AnugutunIsiey nuedlsniy
MsaFemNgY Anansisazilonuiauuesdy

Definitions, importance, and factors creating happiness; concepts and
theories concerning happiness; art of living a happy life; peace; positive thinking;

happiness at work; hobbies and creation of happiness; public mind for others’ happiness
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9131101  AneAaasuazinalulagluddinuszaniu 3(2-2-5)
Science and Technology in Everyday Use
nsuarsmauianlansssurianisiudanmaznisnin auddyves

nTEUIUNITAAMIINEIAIEns n1stdmaluladludinUsydriu answelidufivuazdunsigann

asadl nazlandou LLasmnﬂﬁauuﬂa&amwgﬁmmﬂ LAEANNAIAUBINTATITINRUUANAS
Knowledge inquiry from natural world both in biological and physical fields;
importance of scientific thinking process; technology in everyday use; toxic chemicals and

chemical hazards; global warming and climate change; importance of balanced living

9131102  vinwemsiseuiuazuilynideadinaans 3(2-2-5)
Learning and Problem Solving Skills in Mathematics
ASHAIUYINYZNITARLUUDIA TILTINTINANERSLATALAAEAT BaNA1TUATQYM)

wardsnsldivnma doyauazmsiinmeideyailosiu uuudasmuadamaniidesiu e

nsAaitonsBsuiuasudtam
Logical and mathematical holistic thinking skills development; problem-

solving principles and reasoning methods; data and basic data analysis; fundamental

mathematical model; calculation skills for learning and problem solving

9132201  walulaBansaunanaciodnvoaulal 3(2-2-5)

Information Technology and Social Media

AUYNNY D3AUTENEU ANEIALY tavUsslusuvounaluladansauwma a1sauls
govliuf gunsainsaeansasielnl msdeanstoyauazdumesidn widvddidnnsotind dednn
poulay Avanaunazanudasadslumaluladasaumanazdodinuosulall nymineuaz
s3usssulunsidinaluladansaunauasdodinneouladluiinuszsfusgvadeassd

Definitions, components, importance, and benefits of information
technology; hardware; software; modern communication equipment; data communication
and Internet; e-commerce; social media; threats and security in information technology
and social media; laws and ethics in using everyday information technology and social

media creatively

9132202  waluladdefdvaludinusesniu 3(2-2-5)

Digital Media Technology in Everyday Use

nannnsvesdeddvia nsrvIunsHAndeRava nslémaluladlunisduaindeya
eondndeniva wadianisuiaueaisaunadiedenia nismeunsdeddnalufiarsisus
asseussalunsiiauededdva ﬂgwmalﬁmﬁuém%wéLLazw§wéﬁuw1qﬂm§gw

Principles of digital media; digital media production; data presentation

planning; information presentation techniques using digital media; public presentation and
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digital media publishment; ethics in digital media presentation; laws concerning copyright

and intellectual property

9132203  waluladiien1sWaundidedu 3(3-0-6)
Technology for Sustainable Development
AMNRNLAEANEAYTOIMALULEE Ussianvaunalulad NTzuILnITHMLINIG

welulad waluladfivanzay nisldmeluladifionddanifiiinainnisfindszeing nsld

weluladifion1sadsassadanu nszurunsauduntsimunaluladifionsiamniigdu
Definitions and importance of technology; types of technology; development

process of technology; appropriate technology; use of technology to solve problems

caused by increased population; using technology wisely to develop a society;

technological process for sustainable development

9132204  HUNTWUAZANIN 3(3-0-6)

Health and Aesthetics

spuuuagninfivesiisnieuyed Jgmguaminuusslunsazyisis nsqua
Josiu nsasraaSuguamn mam‘mi%aai’aLLazﬁuvqumw 9113 B1uazHARSIsIgUA M Lile
A ludinuse i e siuauInkazAINN kazmeafnyinlutegu

Human body systems and functions, common health problems in various
age groups and prevention, health enhancement, anti-aging and regenerative science,
food, drugs, and health products for aesthetic in every use, health and aesthetic science,

sex education in adolescence

9141101  AaNsIUNMELRDTIN 1(0-2-1)

Physical Activities for Life

AUNUNY mwm A1 LLa"’ﬂ’JWuﬁﬁﬂwiuﬁu’iﬁu%aﬂﬂ%ﬂﬁi:ﬂ%’]ﬂmﬁ YUNDU
Iumi‘UQﬁaﬁﬂﬂﬁumﬂmwﬂummﬂi T1TULAZHININ LﬁamiummwaumEJ‘va,ﬂstu
N15UUR Aanssunisiadeulna ﬂ’li‘ﬂmﬂuLLau@LLaqmmW AILESUATNAUTTNNINN N
Aanssuinilne fwnaina Aanssuniseenmdinie Aanssutunuinis wazhanssuniswdeulm
nanedugTiiedes

Definitions, knowledge, understanding, and importance of physical activity
foundations, steps in physical activity performance both in everyday and leisure time in
order to possess good health and sanitation by practicing physical activities, protecting
and taking care of health, strengthening physical fitness, and playing Thai and international

sports including physical exercise, recreation, and other relevant physical activities



32

(2) BUINFVNANTE

4101101  uAAAdH 1 3(3-0-6)
Calculus 1
alauazanuseidesvosilaidu syfusvesiladdududsidenaznisszend
U3niusuagnisuszand
Limit and continuity of functions; derivatives of single variable functions and

applications; integrals and applications

4101102  uAARSH 2 3(3-0-6)

Calculus 2

Aniifiosamefousnniou : 4101101 upagda 1

Sduetiud eynsuothud flsitumaneduds dlnuazanudeidesvesiladduvans
A3 auiusdes ayiusTeyAiAn1e ayiusvesilsndunalafiuls nsussyndvesilandunany
fuds Usitusanadunaznisusegnd

Prerequisite : 4101101 Calculus 1

Infinite sequence; infinite series; multiple variable function; limits and
continuity of multiple variables functions; partial derivatives; direction derivative;
derivatives of multiple variables functions; applications of multiple variable function;

double integrals and applications

4102102 wadl 1 3(3-0-6)

Chemistry 1

9ZABULATAI319577 Wusziall USunaduius uia veunad asazansuasvanis
guvarnanilail ifitaiades infidawandon Vlnsidouuaznediues

Atomic structure and periodic table; chemical bonding; stoichiometry; gases;
liquids, solutions and solids; chemical thermodynamics; nuclear chemistry;

environmental chemistry; petroleum and polymer

4102103  UfUANsAd 1 1(0-3-1)
Chemistry Laboratory 1

1% '
v o

A IS a wa )
WUZIUNLAL UHUANITNAUNUDAY

L4

AanuUaensdeluiesljinnis n1sldgunsal
1879 1Ad 1
Safety in laboratory; chemistry laboratory apparatus and their uses;

experiments associated with chemistry 1



33

4102104 Al 2 2(2-0-4)

Chemistry 2

fidosamalounnou : 4102102 1af 1

Jaunadansiall aunaiail nsa-luakazinde aunaloosu il LATiBun3d
astluanag

Prerequisite : 4102102 Chemistry 1

Chemical kinetics; chemical equilibrium; acid-base and salts; ionic
equilibrium; electrochemistry; organic chemistry; biomolecules

4102105  UjUANLAY 2 1(0-3-1)
Chemistry Laboratory 2
Aniifiosamedouanniou : 4102103 UftRnaiadl 1
UFTRnsTiduiusfuseiviadl 2
Prerequisite : 4102103 Chemistry Laboratory 1

Experiments associated with Chemistry 2

4102201  \aslBuwidinly 3(3-0-6)
General Organic Chemistry
Iitesameideusnnou : 4102101 wnilvild vide 4102104 103 2
nannsuagnguimilureaaiidunid nsi3unde aweslownd audfinianienm
wazauUAnIuAlivesaIsUTEnauduNIdUsTLAYAIN 9 laln woalAu weadu woalal weolsuudn
woafauglan weaneses Bwes Wuea NIRANTUBNTANUA YIS woanlen ALV wallu
Prerequisite : 4102101 General Chemistry or 4102104 Chemistry 2
Fundamentals and theories of general organic chemistry; nomenclature;
stereochemistry; physical and chemical properties of organic compounds such as alkane,
alkene, alkyne, aromatic, alkyl, halide, alcohol, ether, phenol, carboxylic acid and

derivatives, aldehyde, ketone, amine

4102202 UfTAMsaiiBuvidialy 1(0-3-1)
General Organic Chemistry Laboratory
Andidesameifounndeu : 4102101 wailvhly w3e 4102103 UjdAnisiadl 1
wag 4102105 UfURn1siad 2
UftRmsiduiusiunguiluseivieiiunidmly
Prerequisite : 4102101 General Chemistry or 4102103 Chemistry Laboratoryl
and 4102105 Laboratory 2

Experiments related to General Organic Chemistry
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4102205  Fnaiinaly 3(3-0-6)
General Biochemistry
Jfidesamzifounineu : 4102101 wivialu nie 4102104 il 2 nie
4102201 afiBunidiialy
audfvesduad ndsnunasnisisuwlamiaduad saduszneuvenead
wagnihflvesessunuadddynisluwad Tassaine auldd uazvihiivesansdiluana loun
mslulamse TUshu weuled dfin nsatinaddnuaznszuiunisatenandeyanisiugnssy
ey waznszurumswunueadudedu
Prerequisite : 4102101 General Chemistry or 4102104 Chemistry 2 or
4102201 General Organic Chemistry
The importance of biochemistry; energy and change in biochemistry;
composition and function of organelle within cell; structure, properties and functions for
biomolecules of carbohydrate, protein, enzyme, lipid, nucleic acid; basic of genetic

information and basic of metabolism

4102206  UFTANsTATNlY 1(0-3-1)
General Biochemistry Laboratory

a wa =

Agiidesamefouineu : 4102101 wivalu wde 4102103 UftRnsadl
wag 4102105 UdRn1siadl
UjuRn1snaasvandinisnienin andiniuaivazauifin1edininesalsyn
Tuana fidenndestiungu
Prerequisite : 4102101 General Chemistry or 4102103 Chemistry Laboratoryl
and 4102105 Chemistry Laboratory 2
Laboratory for physical, chemical and biological properties of biomolecules

corresponding with theory

4102241  wATWATIZH 3(3-0-6)
Analytical Chemistry
Fufidesamadouninou : 4102101 wilvhly w3e 4102104 1ad 2
MANMTIATIERUBUTII MIAwIuUTIuduTusLazN1TIATIERvaYALTa
ane mqwﬁLLazmﬁﬂizqmﬁmﬁmeﬂmﬂ%mm waznsTaimdn mslimsanse-wa nns
Imnsanuuanaznou MIWNIALUUIAONG LazNTIIIIALUUAISUTENOULTItU
Prerequisite : 4102101 General Chemistry or 4102104 Chemistry 2
Fundamental of quantitative analysis; calculation of stoichiometry and data
analysis of statistic; theory and application of volumetric and gravimetric analysis; acid-

base titration; precipitation titration; redox titration and complexation titration
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4102242  U{URNsedAATIER 1(0-3-1)
Analytical Chemistry Laboratory
Ipridesamedeusntou : 4102105 UFTRnsed 2
UftRmsiduiusiuluneinieiie e
Prerequisite : 4102105 Chemistry Laboratory 2

Experiments related to analytical chemistry

4104201 A% INEN 3(3-0-6)

Microbiology

Aniidiosamedouannou : 4105101 F9inen 1

sU19 dnwaigitiluvesBunEd mansAsnaundd munuoativesqaunid Wiug
ansuosqaunds gidutuvesiunieredelsn n1sUsrgndligaunisludusing 4 Wy 9a
FAvevain a3 inemeiu aTinemsewns alinemageamingsa

Prerequisite : 4105101 Biology 1

General morphology of microorganism,  microbial cultivation, microbial
metabolism, microbial genetics, immunity against pathogen, microbial application for

many cases such as aquatic microbiology, soil microbiology, food microbiology, industrial
microbiology

4104202 U UAN1IRAYIINEN 1(0-3-1)

Microbiology Laboratory

Aiidosameidouannou : 4105102 U§TRn1sE2Anen 1

daudsenaunaznisldndesganssaul lassadiawadqdunid walanisdoud
TAssad1amad nsuenuasmIIedeagaunis NaunsnsEas wunuedBuuanisnatewug ns
lgUseloviainqdunsd

Prerequisite : 4105102 Biology Laboratory 1

Composition and using a microscope, microbial structure, cell structure
staining technique, isolation and microbial cultivation, dispersion, metabolism and

mutation, application of microbial advantage

4104314  AFIINYININDINNT 3(2-2-5)

Food Microbiology

Ffifesameidounnnou : 4104201 9a¥7nen

auvisluens mansnes msidsvesems ndnnsausne1vns e1vnsiidu
fiwile991N9AuUNTd gU1AU1R0IMNT LagIBNMINTIMIRAUNISlueMNT 1IRTFIUDIMITNYa
F7Anen st muaUssiuiiiiaule Wensine duat 3

Prerequisite : 4104201 Microbiology

Microorganism in fermented food, food spoilage, principle of food
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preservation, microbial food poisoning, food sanitation, method for microbial detection in

food and microbiology food standard, including setting interesting issue for research study

4106101  Wand 1 3(3-0-6)

Physic 1

ANTIALATNUILNITIA ﬁLﬂEﬂ% L'JﬂLG]E]% mim?{auﬁ' LL3N ﬂ{]ﬂ?iLﬂa‘lﬁluﬁ 71U
was Tuwudy ngnseydndlumudy nsdunazeadu guvwarmand  veslua aunailadi
auuwwan uas des Wandgalny

Measurement and units; scalar; vector; motion; force; law of motion; work;
energy; momentum; momentum conservation; vibrations and waves; thermodynamics;

fluid; electric fields; magnetic field; light; sound; modern physic

4106102  UjUANsWENA 1 1(0-3-1)
Physic Laboratory 1
UftRNMsiiand 1 aenndestunguietnsies 10 UfoRns
Laboratory in Physic 1 coherent theory not less than 10 Laboratory

4105101 a3 1 3(3-0-6)

Biology 1

audRuazn1sdnszuudedidin seideuiivenmans ansedluddidie wad
Tnssa$nazwifivosiivuazdnd Wusmans nalnuosifauinis mnuvainuaieuesdaddin
fnineuasngAnIsuveddiidin

Properties and organization of organisms; scientific method; chemical in the
organisms; cell; structure and function of plant and animal; genetics; mechanisms of

evolution; biodiversity; ecology and behavior of organisms

4105102  UUAN1AIINEI 1 1(0-3-1)
Biology Laboratory 1
Jfifesamedounnnou : 4105101 §¥Amen 1 videiSeunugiu
n&esgansriarUftRnsisenndestuionindsine 1
Prerequisite : 4105101 Biology 1 or Co-requisite

Microscopy and operating in accordance with the contents of Biology 1

4105103  F2Ine 2 2(2-0-4)

Biology 2

iisesamzifounnneou : 4105101 Fiven 1

WEIULATIILNUDATY szuuUssamuazeteissuduia nsiadeul sosluy
N1388881mM13 N1IMElaTEAUEAR NTa A sEuulauiy A1e5159a MsauRuguaynis
WAule N13UsEYNANITIING
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Prerequisite : 4105101 Biology 1

Energy and metabolism; nervous system and sensory organ;, movement;

hormone; digestion; cellular respiration; circulation; immune system; homeostasis;

reproduction and growth; application of biological sciences

4105104

requisite

4105206

UURAN38IINen 2 1(0-3-1)

Biology Laboratory 2

Apidesameadouintou : 4105102 UFTRNMITIMET 1 wag 4105103 F2Anen 2
wIBLsEUAIUANY

UfiRnsiiaenndestuiioniniine 2

Prerequisite : 4105102 Biological Laboratory 1 and 4105103 Biology 2 or Co-

Laboratories in accordance with the content of biology 2

HAInen 3(3-0-6)
Ecology

Anfifesameidousntou : 4105101 F93nen 1

SEUULNA N15818NBARITOIMITUAY AU 19905989519 Tad8d11n N3

PAUAUDIVDIAINTINFAN IS UALUBUAIAILINA DY AUFUNUSYRIAITTIN RIAINe1TEAU

AP0 sEAuUTEYING SEAUYNYY NMSRguLUawnuvesssuLing ssuuiinaniaiudiuay
eIl F3memseysny

Prerequisite : 4105101 Biology 1

Ecosystem; energy and food transfer in ecosystem; mineral cycles; limiting

factors; response of organisms to environmental changes; relationships of organisms;

ecology of organismic levels, population and community; ecological succession; aquatic

ecosystem and terrestrial ecosystem; biology of conservation

4105207

U UAn1stitaAIngn 3(0-3-1)
Ecology Laboratory
Fpidesamzdouinnou : 4105102 UFTRNSIIMeN 1 wag 4105206 Tieinen
vseLSEUAIUANY
Uﬁﬁ’amsﬁaamﬁaqﬁ’mf‘jawﬁmﬁnﬂiwm
Prerequisite : 4105102 Biology Laboratory 1 and 4105206 Ecology or Co-
requisite

Laboratories in accordance with the ecology subject contents
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4105208  WugAaAs 3(3-0-6)

Genetics

Ifidosamelounnniou : 4105101 F3Inen 1

nalnMsenenendnuueaiugnssy Ianswad nisuusgaslulndauazluloda
TugeaniUssrInswasTinmng Rugaansseauliana lasaiedluanwasnisiomdy g
AINTIN wazUgAanITUTEYNA

Prerequisite : 4105101 Biology 1

Mechanisms of inheritance; cell cycle; cell divisions by mitosis and meiosis;
population genetics and evolutions; molecular genetics; genomic structures and

mutations; genetic engineering and applications of genetics

4105209  U{uRNsWUgANERS 1(0-3-1)
Genetics Laboratory
Juriidesanzilouninon : 4105102 U§YAN15323ne1 1 uay 4105208
WugAans vaiseuauei
UftRmsfiaonadesiuieviviiugamans
Prerequisite : 4105102 Biology Laboratory 1 and 4105208 Genetics or Co-
requisite

Laboratories in accordance with the content of genetics

4105210 I IMYINTAUNUTHAZNITAIRY 3(3-0-6)
Reproductive Biology and Growth
fidesamadouninou : 4105103 33nen 2
lassadaveawadduiug nszuiunisduiuguuueiduma n15asgyvoaduusle
warmainetezdng q vesdediiie
Prerequisite : 4102103 Biology 2
Structure of gamete; process of sexual reproduction; embryogenesis and

organogenesis of organisms

4105211 I Inervanwaduazluiana 3(3-0-6)

Cell and Molecular Biology

Fiidesamzidounney : 4105103 T33nen 2

Tnsea$ns wile vl esAUsznevvesvadiasensunuas lasiadsuazasdusznay
YDUYARINTUATIONLAZEUASLEN N1TNNUVBALAR LWLNUDATUYRUYAE T)InTveuvadiasnls
WUaE NSANYINIAIUTIINGVDULAA

Prerequisite : 4102103 Biology 2

Structure, type, function, component of cell and organelle; structure and
composition of prokaryotic and eukaryotic cells; operation of cell; metabolism of cell; cell
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cycle and cell division; studies of cell biology

4105212  UjUANsTINevegaduasluana 1(0-3-1)
Cell and Molecular Biology Laboratory
Apiidesameilousnnou : 4105104 UFURN15T9INEN 2 wag 4105211 F3inen
YouadLarluang viselseunIuaiv
UiiRnsiaenndestuidievninidrinewonvaduarlana
Prerequisite : 4102104 Biology Laboratory 2 and 4105211 Cell and Cell and
Molecular Biology or Co-requisite
Laboratories in accordance with the contents of cell and molecular biology
subject
4105213 aqnsu%ﬂuua:ﬂ'a'lwa'mwmmaa?iaﬁ%%m 3(3-0-6)
Taxonomy and Biodiversity
Ffidesamadouninou : 4105101 F33nen 1
FWaun1s Msdnswunuazn1sfnensinseuuresdldin Amnunainratenig
Frnmuesddidin
Prerequisite : 4102101 Biology 1
Evolution; Organisms classification; Biodiversity
4105214 UfTAnseynsuIstunazaavaINYaIBYasalidin 1(0-3-1)
Taxonomy and Biodiversity Laboratory
Furidesasnzidounineu : 4105102 UJUAN15T2I0e1 1 way 4105213
pUNTUIT LT AIMAINMATE YRR TIn nTe
SgumIUg iy
ﬂg‘jﬂ’ﬁmsﬁaamé’mﬁ’uL“‘jawﬁsmﬂWiaymm‘imuuazmmwamwmmm?aﬁ%‘im
Prerequisite : 4102102 Biology Laboratory 1 and 4105213 Taxonomy and
Biodiversity or Co-requisite
Laboratories in accordance with the contents of taxonomy and biodiversity
subject
4105215  mwdenqudmsuInedansuasmalulad 3(2-2-5)
English for Science and Technology
Minwrarwidangudmiunisne We 810 wazlioinsal luduinermansuas
wialulad

English skills for speaking; listening; reading and grammar in the fields of

science and technology
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4105216  AEIDNEEINITUTIINGN 3(2-2-5)
English for Biology
Wiy SN uneiuiininelagidunsile we sruuaziliguunadny
Development of English skills in biological field with an emphasis on

listening; speaking; reading and essay writing

4105317  3TuUINg 3(3-0-6)

Evolution

didesamadouninou : 4105101 F33nen 1

ANNNNNEVRITAUING QU TINUINITVeIMN I nuITauinistagdu ns
Aeadlddlvl anuvannvanevesdsdifiauareynsuism fuliifauins uundelunisduunay
Aauins dasnisiinifauinissedvluena AnuasfinazauaiusnlunisuUsiunia
WUINTIU NUgAENIUTEIINT

Prerequisite : 4102101 Biology 1

Meaning of evolution; Darwin’s theory of evolution; current evolutionary
theory; procreation of new species, biodiversity and taxonomy; phylogenetic tree; concept
of classified by evolution; rate of molecular evolution; constancy and ability to genetic

variation; population genetics

4105318  nYANIAANEASLAZEIIINGT 3(3-0-6)
Anatomy and Physiology
Iiidesamelousniou : 4105103 F3Inen 2
mMeinaLazassineveaiade Tasssnwuazsyuusng 9 209390 T30 WiULaY
AMEEITINA MIIILUALATUALTEUUYRIATIR
Prerequisite : 4102103 Biology 2
Anatomy and physiology of tissues skeleton and systems of organisms;

energy and homeostasis; systemic operation and control of organisms

4105319  U{URN1sNeinaAansuazEsTIven 1(0-3-1)
Anatomy and Physiology laboratory
Ipidesamedeuntou : 4105104 UFURNMITIMe 2 wag 4105211 323nen
YOUAT YIBLTHUAIANY
UfTRnsiiaenedostuiiovimmelnamansuazaisiven
Prerequisite : 4102104 Biology Laboratory 2 and 4105211 Cell and Molecular
Biology or Co-requisite
Laboratories in accordance with the contents of anatomy and physiology
subject
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4105320  F&d 3(3-0-6)

Biological Statistic

mafuTuTswarnniauedeyansiiner nsduiaedts suniogna fiugiu
ahA adAnssaun adfeyu adaniwsived adanlifinnines mavaaeuauigiu n1s
naaaulAaLA2s NINAAOUAIY N1INAFDUAIN NITIATIERAIULUTUTIU ENFURUS A
DANDYLTUAY NITIUNUAITVNABDS WNUNTYARBILUUELAADA  N1TATITABUAIULANAIIVD
ﬂ"lLﬂ?ﬁlﬁl LLN‘UﬂWi‘VI@ﬁENLLUU?jMﬁNUﬂ?ﬂﬁHUé@ﬂ LHUNISNAABILUUAIAUELAIS  NISNARBILUY
unAvelea

Collections and presentations of biological data; sample sampling; sample
sizes; basic statistics; descriptive statistics; inferential statistics; parametric statistics; non-
parametric statistics; hypothesis tests; chi-square test; z-test; t-test; analysis of variance;
correlation; least-squares regression; experimental designs; completely randomized design;
inspections of mean differences; randomized complete block design; latin square design;

factorial experiments

4105321  SUNUININYIINGT 1(0-2-1)
Seminar in Biology
milﬁaﬂﬁﬁa%’ama%ﬁwm NUNIUITIUNTIU "3meﬁuazé’qmeﬁmsaumwi
NNTIINEYT UaUBla0AUTIBNUITEAIUTIINEN
Selections of biological research topics; literature reviews; analyze and

synthesize biological informations; biological research presentations and discussion

4105422  1As9N15998N19TINe1 1 1(0-3-1)

Senior Project in Biology 1

95501055348 Msduduansaumalunisive Suneun1siive msIseid
UY3una N1933889Ran 1 N5UTEIIUANAII9IUATY  N198BNLUUIUIRE NSlgULaY
Uauslasesile

Ethics of researchers; information search for research; research processes;
qualitative research; quantitative research; assessment of research value; research design;

research proposal writing and presentations

4105423  1A9N1SINYNI9TIINGT 2 3(0-6-3)
Senior Project in Biology 2
fidesamedounnoy : 4105422 Tasen53Ten19TIIve 1
WeouTufninusanauide uwagnsiiaueanauife
Prerequisite : 4105422 Senior Project in Biology 1

Bachelor thesis writing and research presentation
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4105324  UsanInen 3(2-2-5)
Parasitology
fidosamelounnniou : 4105103 F3inen 2
Fuguinen dnuneds 4 vesUsdn nsladinazerilnsneniduusdn
AudussEnitleadiuusdn Usdninet nnsitadelsauarnistesiulsa nseuaulsaszuin
Prerequisite : 4102103 Biology 2
Morphology; characteristics of the parasites; parasitic protozoa and
arthropod; the relationship between the host and parasite; pathology; diagnosis and

prevention of disease; epidemic control

4105325  Falalag 3(2-2-5)
Histology
Fiidesamsidounney : 4105103 T23nen 2
Tnssaiauardnunzvendadessiuead uavssiulnssasiildanndomanssm]
Sidnnseu MstinuazmifiveadodeveseToarlusyuusg 9
Prerequisite : 4102103 Biology 2
Structure and characteristic of cellular and ultrastructure of tissue;

histogenesis and function of tissue in organ systems

4105326  @n33INE 3(2-2-5)

Zoology

N3TRTIUNDIIINTEN iR AElATIASe SEUUeiEIy TN drineiuas
WO ANTIUVDIERT

Classification of animal kingdom by structure; organ systems; biology;
ecology and behavior of animals

4105327  dadlaifinsegndundsluunin 3(2-2-5)
Freshwater Invertebrate
doug1uine Mginia @373 auNIUITIN warliAinevesdniliiinsegndu

vdsludn

Morphology; anatomy; physiology; taxonomy and ecology of freshwater
invertebrate
4105328  @33INYEN 3(2-2-5)

Animal Physiology

Fiidesamezidounney : 4105326 &n1iven

Tnssatrauazuthiveaiieifouazsyuueionzsing 9 YBIFRT NIIAIVANNITVINIY
VBITLUULAZAILE1TNA
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Prerequisite : 4105326 Zoology
Structures and functions of tissues and organ systems of animals; systemic

control and homeostasis

4105329  WOnuAENS 3(2-2-5)
Botany
A numans wadiio iedefiy Tassadrsvesiiy msfuiusuagnns
WIAULATEHY TTWUINITUAENTIATUNUIAVL Y
Importance of botany; plant cells; plant tissue; plant structures;

reproduction; growth and development of plants; plant evolution and systematics

4105330  &3TINYINY 3(2-2-5)

Plant Physiology

Iitesameideusnnion : 4105329 nanueans

NILUIUMTUUNUBATUTRINY N5l NTFAATIZIAILES 519 W15HY N3
@m%uLLagﬂﬂiLﬂﬁauﬁﬂaﬁﬂLﬁsaa’ﬁm‘mi AuduiussEndnanfuile nswsyivlnesiie
gosluuny

Prerequisite : 4105329 Botany

Metabolism processes of plants; respiration; photosynthesis; nutrient

absorption and transportation; plant and water relationship; plant hormones

4105331  maweidsadadony 3(2-2-5)

Plant Tissue Culture

UseTRuavanuddyremismzds ooy foajiinag \n3eaflonargunsal
awsnsisaiiedeii Sudiuiivdmunsmsdeaieds nsendde N5 NUTHY
Tnowadamizidssiede mswnzdswnada manzdesradin mamsidsasuule ns
LW’]%L%&NEQ]JULS%LLazazaaﬂLﬂai nseiednstnnanasd nsfiusnuiilodeiislunasanaaes
wazRugIMmINTIUINY

History and advantages of plant tissue culture; laboratories and equipments;
plant tissue culture media; explants, sterilize techniques; micro plant propagations by
plant tissue culture techniques; callus culture; plant cell culture; embryo culture; anther
and pollen culture; protoplast culture; plant tissue preservations in test tubes; plant

engineering

4105332  QUNITUITIUVBINYITUUYIDA ALY 3(2-2-5)
Taxonomy of Vascular Plants
arudusnvesnmsdnsiuuniiy wdnnsdnsiuun mskededie anauazviln lala
Tnstafe unugfidulintannmsiivduga fvnen msdasuuniiunen nsviiosnawssalsiuia
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History of plant systematics; principle of taxonomy; nomenclature;
classification; genus and species; dichotomous keys; phylogeny and classification of higher

vascular plants; herbarium techniques

4105333  WuiAswghavasiasiulne 3(2-2-5)
Thai Local Economic Plants
anudunivesnisugnitviasugialulszmalng woneaansivasugia iy

\wsugialuniacing q veslng fvemns fvgmanvnssuuaitvaiu JadefiAerdestunisugnit

WAsEgNY MIveneiug waaiug nMsdndmieivasegia
History of cultivation of economic plant in Thailand; botany of economic

plants; economic plants in Thai regions; food plants; industrial and horticulture plants;

cultivation factors; propagations; seeds; economic plant distributions

4105334  WANANISTIING 3(2-2-5)
Biotechnique
MsiiuSnwdegeivwardnd n1saedla nisamndn’ nsvhalasna1ns nsim
AuLagNsane sy
Preservations of plant and animal specimens; clear; pickling; animal starft;

permanent slides; drawing and photographs

4105335 lulaswaila 3(2-2-5)
Microtechnique
MswSudlegnwadwasilate wadanialulasiay nsdaud n1svinalasn

Cell and tissue preparations; microtome techniques; staining slide processing

4105336  YE1THEUNAAIERNS 3(3-0-6)

Bioinformatics

'
=

gudeyatiindlolnauazlusAuedddlidin n1sAum) 5IUTH warllATIevidoya

Y
¥

WNedeaiun1siny1iIdenieniuen@iinet nsdeyaineinviunazlusiuvilalniidng

U

gudeyauudumesiin maSsuiisuiiadlelnduaslusiuvesdelidinvarsvia

Database of nucleotide and protein sequences in organisms; searching,
gathering and analyzing information in accordance with molecular biology research;
submissions of newly discovered genetic and protein sequences to the database; the

multiple sequence alignment of nucleotides and proteins in organisms
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4105337  Wu3IAINIIY 3(2-2-5)

Genetic Engineering

Aniidiosameilouinnou : 4105208 fugrans

pdnnsiugiuuasmeiamsiugicmnssy nsadsansiiduegnuay nislaaudy
LarN1TIATIEY nallanisaiedu malaiigens swuglminssulunuaiise Nvwagdad ns
UsggnAltiugimnssunensinuns granmnssy Aawndoniagnisunng

Prerequisite : 4105208 Genetics

Basic principles and techniques of genetic engineering; construction of
recombinant DNA technology; gene cloning and analysis; gene transfer techniques; PCR
techniques; genetic engineering in bacteria; plants; animals; genetic engineering

applications in agriculture; industry; environment and medicine

4105338  walulagdann 3(2-2-5)

Biotechnology

didesamadouninou : 4105103 F73nen 2

AMunIIY Usgiaaanstazarvmiamaluladdinin waluladdinmszauieas
WugIenTsy wealwlagdinmydunid welulagyinmig weluladgdinmdnd welulagdinn
fumsuseanald wazauimtmamalulagdinim

Prerequisite : 4105103 Biology 2

Meaning; history and biotechnological fields; cell biotechnology; sgenetic
engineering; microbial biotechnology; plant biotechnology; animal biotechnology;

biotechnology applications and advances in biotechnology

4105339  wialulagn1susin 3(2-2-5)

Fermentation Technology

unumeeagdunislunssuiumavin mandnlagldidonnsssurfuasdousans
nsfeLdengaunidisianudifylugnamnssy fumeuresnszvaunsndn nmshlivasaide
annmezmutzganlunisudn aauransvesnisndn n1seenuuudmdndanin n1sifuiien
wAnT 09 wagnsviliuTans wandueidldannnivii

Role of microorganisms in fermentation process; fermentation using natural
culture and pure culture; screening of microorganisms which are important in industries;
process of fermentation; sterilization; optimal condition for fermentation; kinetics of
fermentation; bioreactor design; product recovery from fermentation and purification;

products of fermentation

4105340  wWAlUlAENTWIZIALINS 3(2-2-5)
Apiculture Technology
AMNEA LAz UTElTY0IHY NEINIALAZETTINGIUDINY dIANLAYTIING1VOIHY
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%ﬁﬂLLazwqaﬂiimadﬁq Qﬂﬂiaﬂumﬂgmﬁﬂ MY auazyinguis ﬂ’]iLW’l%LE{ENﬁQU”NWEyJ’]
wAn fausTanila IﬁﬂLLasﬁmgmaqﬁa

Importance and advantages of honey bees; anatomy and physiology of
honey bees; social and biology of honey bees; species and behaviors of honey bees;
beekeeping equipments; managements of bee hives and farms; queen bee rearing; bee

products; deseases and pests of honey bees

4105341  ¥Inenseying 3(2-2-5)

Conservation Biology

wAAkariugIunITouSNEM e InTsTEd nsliinemansiionisousng
AUNAINUAEN1ATINTN Unasiieg uazsruudnavedlan msnnunuluniseying Ay
wndeulmszduaina nalnuazuuimnaniseysny

Concepts and foundations of natural resource conservation; scientific using
for global conservation efforts; systematic conservation planning; conservation physiology;

a mechanistic approach to conservation

4105342  iidsyqyrlnennedainen 3(2-2-5)

Thai Biological Wisdom

Q:ﬁﬂzyapﬁmﬁulm wadauazdnenmlumsuitgmussyudiduneaiuin ns
Ansgiauduiusssnitauyedfudanndon dnd funazsssueid wuamianisianis
Uszgnaltnnuinisdyinelumsiaugidygilve wasnsdlfiny

Thai local wisdom; technical and human capacity to solve for inherited
problems; analysis of the relationship between humans and environments, animals, plants
and nature; guidelines for applications of biological knowledge to develop Thai wisdom

and case studies

4105343  N15AUANLABYIIG 3(2-2-5)
Biological Control
ndnn1snuanlae®ais nslédudeu v wazqdunislunisaunulnedais
ANENITUSTEINARgNSTIIMAkas aan
Principle of biological control; use of predators, parasitoids and

microorganisms for biological control; relationship between natural enemies and hosts

4105344  wuaAiseINgIN1NITUNNG 3(3-0-6)
Medical Bacteriology
Aiidosasmefeuunnou : 4104201 937NN
dnvay auand® uaziugmanivosuuafiFediauddynianisunns nes
Wiawaznsiasunlamnamendanin 35nsiuuaiiSenelsauuiilisonainnsneuausing

[

n
AANAY NMswnsnszaty M3 Msdesiu wagmsauay
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Prerequisite : 4104201 Microbiology
Characteristics; properties and genetics of medically important bacteria;
pathogenesis and pathological change; the mechanisms of bacterial pathogens to escape

host immune response, prevalence, treatment, prevention and control

4105345  QlAuAUINen 3(3-0-6)
Immunology
Aiifesameidousnriou : 4105103 F73nen 2
Luanawazigad lussuuniANiY IATeaiuagnsvinuYesssuugiauiy nalnns

q
a

MOUAUDIYRITEUUHANIY Qﬁéfmmumiam%a nesile nalnnsiinn1isiaund wuIng
Fady Jestu uagsnwlsanagiauiu

Prerequisite : 4105103 Biology 2

Molecules and cells in the immune system; structure and function of the
immune system; mechanisms of immune response; immunity to infection; pathogenesis;
mechanisms causing abnormalities, diagnosis, prevention and treatment of immunological

diseases

4105346  wadiansldia3asiionie¥ainen 3(2-2-5)
Instrumental techniques in Biology
wdnmsvhanu wavnsliedesdioinermansiisadestunisyinddenaduiyine,
mMsinsganstaluena mawiziasused woeiesilon1siriveadiln
Principle and use of scientific instrumental for biology research; analysis of

biomolecules research; cell culture and modern biology research

4105447  nSENUSTAUNITAIIYITNIIINGN 3(350)

Internship in Biology

AnUszaun1saldvnindadnen ldsnd 350 Fludluanudsznounisiiduves
LONTU MTONUIBUVDISY wasiTauTuNadnusAuNISHNUsZauNITai TN

Biology field experience which permit work hour not less than 350 hours in a
private establishment or state agencies, and write a graduate thesis on professional

experience
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