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Sub PLO 2.1 eunevdnmsuazngumadinewieaunitiededlsogisgnieauassiuat
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16. lassa¥randngns
1A59a1aMaNans .U, @193 (MANgATUSUUTS WA 2565) Usenaume 4 bunis

AnwilvigissudonSeunuauaulaviennuninveiny Awandunisns

AUIUNUILNA
Wsunsuanihen Wsunsuan-n

WHu 1 WHY 2 WHU 3 WWu 4

(1) nundAnwialy 30 30 30 30
1.1 ngu3nnne 12 12 12 12
1.2 ndaivuywemansuazdinumans 9 9 9 9
1.3 nguivAdamansLagInemans 9 9 9 9

(2) nuINIVRANIE 101 101 107 107

2.1 naafiTunu Genmaniiug ) 25 25 25 25
2.2 NFIvIANIEIY
2.2.1 NRIIYMNUEIU 19 19 19 19
2.2.2 ngaITaRURNIZ AN 39 39 39 39
2.2.3 nasvIdenanau
2.2.3.1 A udon Anunstininen 3 - 3 -
139 @NNAANYINTIING) - 6 - 6
2.2.3.2 1 UADNAWIZAN 15 12 6 3
2.3 nguivin - - 15 15
(3) BNINIVNADNLET 6 6 6 6
137 137 143 143

374

NBWA UK 1 Uag 3 Yol WNUnSANYINTHNUMNEIINeN (Training in Biology)

WNU 2 WAz 4 Me wiun1sAnuilaniafined (Cooperative Education)



17. e lundngns
* e nailundngnsusuuse we. 2565

* 3eyanniinsusul ALy

(1) vunIvfnwNn2lU (General Education Courses) 30 BU28NA
Tmin@nwamedsussuansednvandnymlusealil vse snedvlunain@nyiilui

A a a o o \a " T o &
WALWLLANA18TEY 31UIU 30 NUBARA IWEJLLUQLUUﬂEjNG’]’N f MU

1.1 A§UYINEN 12 miqein

*[1101 001  Mw1dange 1 3(3-0-6)
English |

*]101 002  NWIBINYY 2 3(3-0-6)
English Il

*(1102 103 21w18angY 3 3(3-0-6)
English Il

*[1102 104 2wy 4 3(3-0-6)
English IV

1.2 NENAIYINYBEANENSUATAIANATENS 9 wiaehin

Woniseu 3 3183 MNTeINAUa1E WieTeinAnwiiluiuuyvemansuas

derumansnlasuounnanNnssunsuImsvanansiusenaluniends

*AG 001 005  InwnsiBsaiassdiiioquniiy 3(3-0-6)
Creative Agriculture for Well Being

*GE 141 166 ANARSUBIAINEY 3(3-0-6)
Science of Happiness

o

“GE 142 145 n1ggiuagnIdnms 3(3-0-6)
Leadership and Management

*GE 151 144 wWiimusssu 3(3-0-6)
Multiculturalism

*GE 161 892 AadAnasnaassa 3(3-0-6)

Art and Creative Apprentices



1.3 nguiviadiasansuazineAans 9 wiaehin
Eaniseu 3 578791 9ns1eenuasil vses1einanwvilusunsneansiay

WYMARINTUBYYINNNTTUMIUIMIUANGATTIUTENAlUETE

o

*GE 341 511 N1sAnTaAwInuasdeatiatugaRava 3(2-2-5)
Computational & Statistic Thinking in Digital Era

*GE 341 512 10U%h: winnssuAdviadmsuin 3(2-2-5)
ABCD: Digital Innovation for Life

“GE 321 415 vinwemaiSeus 3(3-0-6)
Learning Skills

*GE 363 789 gUs¥naunsasassa 3(3-0-6)
Creative Entrepreneurs

**SC 001 001 3wmmam§mngﬁﬁmmﬁaa5u 3(3-0-6)
Science from Local Wisdom

**SC 001 002 Aermans walulad wazuinnssy 3(3-0-6)
enswaunfigsdu
Science Technology and Innovation
for Sustainable Development

#SC 001003  MIsdeansmeinendans 3(3-0-6)

Science Communication

(2) nuamIvnane (Field of Specialization)

General Chemistry Laboratory

10

lsifaendn 103 nuaena

2.1 ngu3vunu (Core Courses) 25 viein

*SC 101 001 ¥3nen 1 3(3-0-6)
Biology |

*SC 101002  UfuAN1sTIINe 1 1(0-2-1)
Biology Laboratory |

*SC 101003 39381 2 3(3-0-6)
Biology |l

*SC 101 004  UHURNSTIINE 2 1(0-2-1)
Biology Laboratory |l

**SC 201 008 AdIvianya 3(3-0-6)
Fundamental Chemistry

#SC 201006 UfTRANsiadivialy 1(0-3-2)



**SC 202 401 WASAATIZI 2 2(2-0-4)
Analytical Chemistry |l

*SC 202 402 UHURNISANTIATIZY 2 1(0-3-2)
Analytical Chemistry Laboratory |I

*SC 401203 uAAARA@MTUINeIManITInIm 1 3(3-0-6)
Calculus for Biological Science |

*SC 401204 WUARARAEIMSUINIMANTTININ 2 3(3-0-6)
Calculus for Biological Science |l

*SC 501000  TAnADowu 3(3-0-6)
Elementary Physics

*SC 501003 UFTRNsHANATL 1 1(0-3-2)

General Physics Laboratory |

2.2 nguAY ANzt laitfoandn 77 wiaefin

11

2.2.1 3¥unuav1 (Core Course for Major) 19 “u2BNA

**SC 201101 LaflBuvisdidodu 3(3-0-6)
Basic Organic Chemistry

»SC 201102 UftRnsaiiBuvididesi 1(0-3-2)
Basic Organic Chemistry Laboratory

**SC 602 006  aAfAAMTUIMEIFNENTTININ 3(3-0-6)
Statistics for Biological Science

»SC 702101 9a@7Ane1vily 3(3-0-6)
General Microbiology

*SC 702102 UURN159aT3INen 1(0-3-2)
General Microbiology Laboratory

*SC 803305  Fuafiftugiu 3(3-0-6)
Basic Biochemistry

“»SC 803306  UftRnsduedifiugiu 1(0-3-2)
Basic Biochemistry Laboratory

**SC 901 101 WIFINeN 3(3-0-6)
Ecology

*SC 901 102 UjURn1stineinen 1(0-3-2)
Ecology



2.2.2 JvUsAURNIEEYT (Major Requirements) ISEuvIavisn 6 Y31 39 widefn fsil

[

YAV 1 AURAINNANENNTINTNYDITAINAZNITaYINY 6 Midefn

Module | Animal Biodiversity and Conservation

*SC 152 101

*SC 152 102

*SC 152 103

*SC 152 104

AUUAINNRAILNINTININLALIATIATS 2(2-0-4)
dnilifinszandunas

Invertebrate Biodiversity and Structure
UuRn1sAMUaINaNIe NI TININKEEIASIASY 1(0-3-2)
dnilifinszgndunds

Invertebrate Biodiversity and Structure Laboratory
AUV INNLEETATIATNS 2(2-0-4)
wagdnilinszgndumnas

Vertebrate Biodiversity and Structure

UuRn1sAUVIaIN A NITIN KA LATIATS 1(0-3-2)
wagdniinszgndumnas

Vertebrate Biodiversity and Structure Laboratory

YAV 2 AUNAINNAIBNNTINNUAZNITOYSNENVUATAMY 6 Minein

Module 2 Biodiversity and Conservation of Plants and Algae

*SC 152 201

*SC 152 202

*SC 152 203

*SC 152 204

o

ANUVAINUAE KA AU IVING AT BLAENY 2(2-0-4)
Algal and Plant Diversity and Morphology

UURnsanuva nvagwasdugIuINeNams Y 1(0-3-2)
IGEATRY

Algal and Plant Diversity and Morphology

Laboratory

aunsITLNYLarN1TSNY 2(2-0-4)
Plant Taxonomy and Conservation
UfuRnseunsuismuiawasn1seysny 1(0-3-2)

Plant Taxonomy and Conservation Laboratory

12



YAV 3 S3TIMYIVBIEWTIN

Module 3 Organism Physiology

*SC 153 301

**SC 153 302

**SC 153 320

*SC 153 321

ERRNISAN N 2]

Animal Physiology
UfuRn1saisIevesdnd
Animal Physiology Laboratory
AITINYVOINY

Plant Physiology

U URN e TInevaey

Plant Physiology Laboratory

YAIYVIN 4 YAIngrseauwaduazluan

q

Module 4 Cell Biology and Molecular Biology

**SC 153 401

**SC 153 402

**SC 153 403

Fmenseauwaduazliiana

Cell and Molecular Biology
UfuRAnsTineveseaduazluana
Cell and Molecular Biology Laboratory
YYINBIN5438Y

Developmental Biology

9

YA 5 WUSAEATLAZITIAIUINTG

3 q

Module 5 Genetics and Evolution

**SC 112 501

*SC 112 502

**SC 154 501

WugenansiUaanu
Elementary Genetics
UfuRnsiugaansilowiu

Elementary Genetics Laboratory

FTRUING

Evolution

13

6 wienn

2(2-0-4)

1(0-3-2)

2(2-0-4)

1(0-3-2)

6 nienn

3(3-0-6)

1(0-3-2)

2(2-0-4)

7 wiaena

3(3-0-6)

1(0-3-2)

3(3-0-6)



Y3udl 6 inwzisuazmadiamatesjliinsmeinenaansianw 8 wiaenin
Module 6 Research Skills and Laboratory Techniques in Biological Science
*SC 153601  Wlaswmadakasanudasasdenisiesufufinig 2(0-6-4)
INIAENTTININ
Microtechnique and Laboratory Safety in
Biological Science
*SC 153602 szleuididouaznisiluduszneunis 2(1-3-4)
MM IFEATTANN
Research Methodology and Entrepreneurship
in Biological Science
*SC 154 601 AUNUIMNNTIINEN 1(0-3-2)
Seminar in Biology
*SC 154 602 1ATIMUITENINTINGN 3(0-9-5)

Research Project in Biology

FurvsaudanmuElinauLazannafne’ 3 - 6 winenn
Training and Cooperative Education
Tvindnwndsnisousiedslaivmideneluil el naunseinuszaunisalivndn

NUEANAIRNYIFUTII NG 0E1 U1 IV A 8T 997 LA SUAN LI UBBUIINAMENTTUNITUSUNS

NANGNT
*SC 154801  Annumsdaivewasanufiiesdes 3(0-0-0)
Training in Biology and Related Fields
*SC 154802 aniefnwvsTiiveuazanuiiiedes 6(0-0-0)

Cooperative Education in Biology and Related Fields

Thinuiesdonuuiinaunedineuavanuiiiiedos ssfednnutus 8 duanm
e 280 Halus
TnAnwfidonsouunuaniafnudesldinsandazay (GPAX) lddinin 2.00 way
wsendiinrufiofiuyulszaunisalivdmduszesinaregiedos 4 Wou vietus 560
s Tnerewdunsluaniadnumnaudesiiunsamedouneindudsidiudn 199 s
Usziluwanuulidumidieina (S/U)
*SC 002001 mswssuauniaunsulfufnuaviafnwd sy 1(0-2-2)
HnAnwAEINeIAEnS
Orientation to Co-Operative Education for Science

Student
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2.2.3 nguAYNEDNAWIZENYIIVY §195U 4 uHunIAnYT Tl

(n) wRUNISANTRATLENRILAZE NI laideanin 15 wiwhin
(%) WHUANSANE TR NONR LAz ANRIRN Y laideanin 12 wefn
(M) wHUNSANYILEN-IN Lagknau laideanin 6 NUIEAA
(9) WNUNSANYTIYEN-IN wasannafned laideanin 3 BIEAn

Thdengouneivilugadvduaaiifinie Anasanlunguividonanizaiuiis,
ogstlosmuittmualutresiy lunsdifdn@nvidoniFouneivlugnividoniiunduideadu
YAy udrazaumitefnasunudoulvresudazyasieivn araunsnveiieuy
Usgmadletingyndn (non-degree certificate) Tugaiudutuld Ssazdsznimfisifuaionds
lnansveiisuiuuszniadednsynivnie o desldsumnuiiureuain AnNIsuNITUSIIS
angnsImMeaansiudin a19133Inet AaugIneImans uningrdeveuliu dmsun1sdn
Usematleiniyaivding q asdanuseidounmIng aeueusnuinnen1sInnsAnyInaenin

WA 2562 LazUIeNIANNIING1a8vaULIY (RUUN 1215/2563) 1589 UaNLNUNNISIANISANE

AABATIRN UNINYIBBVIULAY

YAy udeNndl 1 AnamaInNvaIentin nvesdniuazniseysing
Elective Course in Module | Animal Biodiversity and Conservation

a = d'

wmniuneintugeivideni 1 saudunninlugadsndaquil 1 anumainaiens

'
a

Finmvesdniwazniseysng NI 6 Mihefin AuATURETRY 12 Mihefin aunsoveiey
Suusematledng (non-degree certificate) AMUANUVAINUAIENITINNBBIFIUAZNTOYSNY
fazUsgnaiiiun1ends TnenuAuiugoUTeIAMENTTUNITUSNISUANGATINGIFERS

Judin @197139133N8T AULINYIANENS UPNINSIGBVIULAY

**SC 152 105 NIFIIANTNNNTIINGN 3(1-6-5)
Biological Drawing

**SC 152 106 FIINYINIAEUM 2(2-0-4)
Field Biology

*SC 152 107 UHURNIsTIINennauy 1(0-3-2)
Field Biology Laboratory

*SC 152108 ANMEINVAIeVedInInuaznsousny 2(2-0-4)

Biodiversity and Conservation

**SC 153 101 USINAINE 3(3-0-6)
Paleobiology
**SC 153 102 ¥0INOMNWILLa 3(3-0-6)

Marine Biology

15



**SC 153 103 Usdninen 3(3-0-6)
Parasitology

**SC 153 104 UZUANsUsanInen 1(0-3-2)
Parasitology Laboratory

**SC 153105 Inelusiads 3(2-3-6)
Introduction to Protozoology

*SC 153106 dewinedunuzah 3(3-0-6)

Introduction to Malacology

»SC 153107 UftRmsderingduuusih 1(0-3-2)
Introduction to Malacology Laboratory

*SC 153108 Imerdniaviiuthaviiuunuasdniidesnay 3(3-0-6)
Herpetology

»SC 153109 UftRnmsinendnfasiiuthanduunuasdafdesna1ul(0-3-2)
Herpetology Laboratory

*SC 153 110 WaRnssuvesdn 2(2-0-4)
Animal Behavior

*SC 153 111 UfudinsngAnssuveasdnd 1(0-3-2)

Animal Behavior Laboratory

YAIVUADNT 2 ANUNANUAIINNTINNUAZNTBYSNEAUNYUAZEUIIY
Elective Course in Module 2 Biodiversity and Conservation of Plants and Algae

mniuneinlugeivideni 2 saudunnivlugndnndesdu 2 anunainratens

'
d

Fanmnaznseuindaunsiaza e A9 6 viiein AuAsUeyey 12 niighn
asaveliisusuusematiedng (non-degree certificate) AMUAMUMAINAIENINTINTNUAL
nsousnEfuRsuaramie fazusemaiuiuaends fazusgnafinfunends Tagsu
AU UTOUTBIAUENTTUNITUTMISTNANGATTNEIAIansTdin @191391823Me0 Ay

ANYIANENS UMNINLNFYUDULAY

*SC 113209 WONWANAASNITNYAT 2(2-0-4)
Agricultural Botany
SC 113210 UJURANIINgNUAmIEnsNIsNYAS 1(0-3-2)

Agricultural Botany Laboratory

**SC 153205  MUANIAAERIUDINY 2(2-0-4)
Plant Anatomy
*SC 153206 UfURn1sneiniaransvoig 1(0-3-2)

Plant Anatomy Laboratory

16



*SC 153 207 WONWAERSiATYENa 3(3-0-6)
Economic Botany
*SC 153208 wanuenansiuthuiieluinaiasugiauuy BCG 3(3-0-6)
Ethnobotany for Bio-Circular-Green
Economic Model
*SC 153211 @¥anegn dneinen wagnisiduselemiamsne 3(2-3-6)
Algal Biology, Ecology and Utilization
*SC 153212 faayulnswagiiviiiy 3(3-0-6)
Medicinal and Poisonous Plants
yadvdeni 3 a3vIne1vasiedidin
Elective Course in Module 3 Organism Physiology
Usznausie 2 gaiwdes mniiunbeinlusiedsvewaiviges 3.1 wse ynivdes
3.2 atndlaegravil Taufueivilugeindifuiuaisine adivindnegales 3 miefn au
ASU 12 miefin ansnsavelfivuulseniadtig (non-degree certificate) yniwvtostiu vy
Usgmafisifunmends Ingriuanuifureuesanynssinsuisvdngnsinemanstadin
ANUNIVIFIINGT AULINGIANENT UNINIREVD UL

N a

Ya3vdey 3.1 YA IUEITINe LAz ssUUlasaidn dasaywd

q 9

v
o A

**SC 153 303 Imengiiquiuiuguy 3(3-0-6)
Basic Immunobiology

*SC 153 304 dnivnaesuasivaianisauadnivaass 3(2-3-6)
Laboratory Animals and Handling Techniques

*SC 156 301 Usvannidiveniiugu 3(3-0-6)
Basic Neurobiology

*SC 154 302 a@3sinedoviuead 3(3-0-6)

Membrane Physiology

yadwgen 3.2 yivvnuaiTinenazmaluladianmitensinuns
»SC 156 320  a3TimensyiuluananasAanndonvosiiy 3(3-0-6)
Environmental and Molecular Plant Physiology
*SC 154 321 gosluuiguararsamuaunsasaivlalunmandaiis 3(2-3-6)
Plant Hormone and Growth Regulators in
Plant Production
*SC 154 322 smpwnsisuarnisugniawuulalastniind 3(2-3-6)
Plant Nutrition and Hydroponic Culture
*SC 154 323 wlunAluladTinnnen1sinums 3(3-0-6)

Agricultural Nanobiotechnology

17



Y3y dendl 4 FrImensziuivaduazluana

Elective Course in Module 4 Cell and Molecular Biology
mnifvmhedslugeividend ¢ suwfunnivluyadvdedud ¢ Ianenssiuiwad

uazlana Aifis1uiu 6 miedn sunsuegielion 12 wmihedn awnsavelfivuiuusemailoting

(non-degree certificate) fuTAneseiuwadualuana fagdsenmaiiudunionds Tngu

AL UYBUTDIAUENITTUNITUSUITNANGATING A ansUaudi e 8191381923 Me7 Aue

AINYIANENS UAINYIFLUVDULAY

*SC 153 404 Sgywinen 3(3-0-6)
Histology
**SC 153 405 U{URNsleyyInen 1(0-3-2)

Histology Laboratory

*SC 154 401 F¥ivenszruluanaussend 3(3-0-6)
Applied Molecular Biology

*SC 154 402 mmﬁﬂﬁugmmq%ﬁmmﬁséﬂuLaqa 3(1-6-5)
Basic Technigue in Molecular Biology

*SC 154 403 mswnwihsaeaddnd 3(1-6-5)

Animal Cell Culture

Fyudenyadnil 5 WugmansuazITaunis
Elective Couse in Module 5 Genetics and Evolution

minfvmineinlugeivndend 5 saufunnivlugeisadui 5 iusmaniuay
s A 7 wieiin auasusgales 15 miwin awnsaveifisuiulsznadetng
(non-degree certificate) furugaansuazIiamng Asgszmafisfunionds lngniu
AU UTOUVBIAUENTTUNITUS MU NGRS TN mIansUdin @19139182Ine0 A

INYFIEAST UNINYIDLVBULAU

»SC 153501  Leadiugemansidosdu 2(2-0-4)
Elementary Cytogenetics

*SC 153502 UitRnswadiugmandidesdu 1(0-3-2)
Elementary Cytogenetics Laboratory

*SC 153503 Wugeansuywd 3(3-0-6)
Human Genetics

**SC 153 504 wAlulaguanIwauine 3(3-0-6)
Plant Biotechnology

**SC 153 505  unaeiugnIsuivuasdn’ 2(2-0-9)

Plant and Animal Genetic Resources

18



o &

*SC 153 506 UfuRnIsuvasiugnIsuiivwazdn’ 1(0-3-2)
Plant and Animal Genetic Resources Laboratory
*SC 153507  WugAmansusewng 3(3-0-6)

Population Genetics

Syndenyadnil 6 WinwrIdeuazmaiianisiesufiAnsmdnenmansdanm
Elective Course in Module 6 Research Skills and Laboratory Techniques
in Biological Science

vmnfumbeAnlulvidonyaind 6 swiuneinlugadndedud 6 vinusidouas
wallaneiesfuRn1smaingmansdinin egetes 6 whedn lullnileinsiuiuegiates
12 wihein asnsavefisusulseniallodns (non-degree certificate) MuvinwIdouagzinaia
e fuRniameinemanianm fgussmafisdunends lngrunnuiiuseuves

AMENTTUNITUTMITNA NG AT INeAIansUada @a1v13919913n80 AngIneaans

UMY IFUVDULNY
*SC 153 603 nsldeSesiomnainenmansganm 3(2-3-6)
Instrument Usage in Biological Science
#SC 153 604 n1sWARdeMeInenmans 3(2-3-6)
Scientific Media Production
*SC 154 610 wiadamuaiiganeiniamans 3(1-6-5)

Techniques in Histochemistry

*SC 154 611 MImUANINATHIULazNsIaNsTuiesufiRinng 3(2-3-6)
MINGIFAATTININ
Quality Control and Management in Life Science
Laboratory

*SC 154 612 Taansaumamansilodu 3(2-3-6)

Introduction to Bioinformatics

v ndenanizanudu o
sre3v At vusliauansl wieseivaufivssnamduinlunends Mlnaeuuen
21913989381 wagldsumnuiureuanamznsIuNITUIMSHanansINednsUaudin
a3 TAnen Wanseldifuividenawzails Tnefidevlosed
1. nsdidnAnwidenoulsunsuenidien aunsaldifuividenamsavlaliiu 6
wiheAn mndenSousieividendiudsiiiu 6 wieda 16 wildumiheAnduien
Wonmwganulaladiiu 6 wulein
2. nsaldnAnwudeniseulusunsuen-n aunsaldiduivdenianigaulaladiiu 3
wiheAn mndenSousieividendiudrsiiiu 3 wiheia 16 wildfumihefnduin

dananizalba iy 3 niiein
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*AG 002 206 LLuaqLLazf\;auw%'émamimwm 3(2-3-5)
Insects and Agricultural Microbes

*SC 252601  Anulasnsduniad 2(2-0-4)
Chemical Safety

*SC 256501 iafiddeauaznisuszndldlugnanvinssieiosdions 2(2-0-4)

Green Chemistry and Application in Cosmetic Industry

nsdlinAnwidenseulusunsueniael aunsadensigdnlugnivinidiminguay
Fiverdunndey wasdfinermans Wuivndenanzaiild wibidumbheinduisnden

wnzanla by 6 niein

2.3 ¥a3v1M (Minor Courses) (§1) laidaandn 15 wiqefin
inAnwnitlivszasdiiionln WidonSousedvlugeivndenliasuaiulusunsy
nsAnyivienideaiszylilumuan 3.1.2 Tassadravdngns nsdifidenlusunsunisinuinuy
Juien-n wditoulvveansidou dil
2.3.1 dnfnwivszasdaFeululusunsumsfnuuuuivienn ThdenSeugaiuin
Ftmunliiuansiidies 1 3viln viedrinanudu q fesdadiudulunends

Toedduruntieis saulidesndn 15 iledn wazlagldsuaiudiuyauain

'
a = | a

9191589NU3N91 Uay/n38 AMENTINNITUIMINENENTUSYY NS Jeasdaaty
UsgaunisaiivTnsiald

a s

Y9I @IV INGIMERTTININYTUING LokA
(1) Aneinguasdiinerdundon
(2) TAvemans
YN aeINATUNYLeAEnsLazdInNmIEans Lo
(1) mMwlne
(2) el Saea
(3) Mwdangw
2.3.2 dloiFvuneiviluyeiviinasuegales 15 mihefn asanusaduvelyiuana
nsAnwnuulUsunIudnniven (major program) 2381 waz3wln (minor
program) sufideniseululukanananisdne (transcript) 16 uidvniseu
sedvlugaivinliasu 15 wisefdn sgliauisassyiginlulukanana
nsdAnule wavdesnundlsinisudentanivarvliiduluniulisunsy
MsAnwRUUITIENRL LN
2.3.3 dndnwiivsvasdazSeululusunsunisinuwuuivien-n asdosfunieiniv
Bonawzanuivianedatios 3 - 6 miedn fal
2.33.1 nsshdenlulinnuszerdu sxdendenSouseividonians

g1v191nYAITLFBNERNIEaT (Elective module) Bnaeeilay 6 Miiein
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2.3.3.1 nsalidanludneuegiades 4 ey lusedwaniafnw
JzAodonNTauTIeIVIEBNANILAIUIINYATVIENLANIEA121 (Elective

module) 8negnatiay 3 KuLEAR

g3 mduinainguazirinerdanden
*SC 153 701 c%'hijq%ma%amwu,azmi‘dizLﬁu@mmwﬁunmﬁaumdﬁﬂ 3(2-3-6)
Bioindicators and Environmental Water Quality
Monitoring
*SC 154701 FimnssuuazmelulaBfuyAanndondefivduuusi 3(2-3-6)
Introduction to Bioengineering and Phytoremediation
*SC 902201 Anerenansimindon 3(3-0-6)
Environmental Science
*SC 902203 syuuiadildiazniseysny 3(3-0-6)
Forest Ecosystems and Conservation
*SC 902243 wafiuAuIndeu 2(2-0-4)
Environmental Pollution
*SC 902244 UfTRnsuaTivAwIndon 1(0-3-2)
Environmental Pollution Laboratory
*SC 903 311 ﬁL’miwmmﬂﬁuuLLasisuumiaummﬁmam% 2(2-0-4)
Landscape Ecology and Geographic Information System
*SC 903 312 Uﬁﬁ’amiﬁmﬂ'“mEJ'mwﬂ‘ﬁuLLaZiwumsaummﬁmam% 1(0-3-2)
Landscape Ecology and Geographic Information System
Laboratory
*SC 903 335  wanyaNAieN1aeINe 3(3-0-6)
Fundamentals of Air Pollution
*SC 903 343 miﬂizLﬁuwaﬂismﬁqLL’ma”amLasqsumw 3(3-0-6)
Environmental and Health Impact Assessment
*SC 904 411 fuaivedniviuasnseusng 3(3-0-6)
Wildlife Ecology and Conservation
*SC 904 422 fneingtrldidunuzh 3(2-3-6)
Introduction to Forest Ecology

warseIvNUsenaid AN luNends
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oI miuliAIneAEns

*SC 153720 dfwgnuenamsdunuzah 3(3-0-6)
Introduction to Forensic Botany

*SC 153721 dRdmavtuwuzth 3(2-3-6)
Introduction to Wildlife Forensic Science

*SC 002002 dfAnemansidesiu 3(3-0-6)
Elementary to Forensic Science

*SC 002003  msaAsizvaoueludinemans 2(2-0-4)
DNA Analysis in Forensic Science

*SC 002 004  MaNNNSTEYFUNTTUAILYAAR 3(3-0-6)
Fundamental of Personal Identification

*SC 002006  Awiveluliivetdanituuusii 3(3-0-6)
Introduction to Toxicology in Forensic Science

*SC 002 007 wiadamediluanadmiuliiinermansyal 3(3-0-6)

Molecular Techniques in the New Era of Forensic Science

wars1eIvINUsENEiuddlun e

YAIVIIMaINAUNYBEAEASLALTIANAENS

UnAnwianunsaidenseuyeiviv uaedniuaywemansiardnuemans lngidonsouyaly
Tugainseluiifies 1 yaien Ailnaeulnernzanueransuasdsaumans wasivilnanndu q fazda
wianslunevds Inefiduaunieie suliddesndn 15 mihein waslngldfumnuifurouaine1asdi
U3Inw uag/v3e AngnITUNISUTMSMENgnsUIn3 Fazduasuuszaunsalindnsely

(1) gadvimawlng

2) YInnawdangy

(3) g

FoulvvesusiazyniniiseasiBunmugiioivln ansuyveransuasdnumans
UNNINEGEYRULAY
(3) MY LABNIET (Free Electives) laitfaundn 6 wiaein

Thin@nuamadouSesuneividonia’ Midadeuluminedovouunu vie anunisfing

au lngldsuanuiiureuanauenssunsuimvangss Siuauldideendi 6 miefn
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AUVNNEYRIAYTTATIEAY lUnaNgnS

nsmvuasiaselvlundngns UssneumigmanysnTesaingy 2 61 azdilaven 6 i1 sl

AEUS

A3

YnarsEne

NI/ YA

aauivluvanedv /4w

SC x X x X X X

Fuawdni 1 2 3 4 5 6

LUAT

NYT 2 A7 RUNYDY A LU SC NUNBAIAUEINGFNERNS

Fuvusii 1 - 2 vineds @i

Fumad 3 e Ifimsfne vide seiuvesivn Wy 3 mnedamnzdmsu U 3

FUMUAT 5 - 6 vanede afusedv iunannvy/4eiv

AMUNNIYVRITHANITINYNUTEY

WUIAN

Tluaseunged (UsTee)

FRASHUURURNT

FlusnsAnwIuenIan

X (X-X-X)
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ANB5UYTLUUSHARIYN

sadns 2 fusn mnefls Snwsdovesnny neds videmhsnuiivhnihiidanisGeunisaeu
LI vangie andun1e umninegnqevouwny
HS unefenneNyweransLardnLeans
SC nunefennueIneans
Favnundednus v 6 wdn Saramnedsd
wénil 1 uay 2 wanssiaanv iy mievdngasluans
00 vanefiedtinUANUR ANEINAEnS
10, 11 ¥ghe $983IUINTVDIANVNIVITIINGT ALY INYINENT
15 et eINNaNIzIemangnsInemansUngin a1un3ndyine
20, 21 un8de @I Al AnEINEIFEns
50, 51 vianede @I HEnd auyInemans
60, 61 NUYDT @NVIVEDH AULINYIAANT
70, 71 vun8de @ IYNRRTVINGT AEINGIEANS
80, 81 vun8de @vIFAll AMEINGIAENT
90, 91 ynefa a1 IMAwINdoL AALINEIANARS
vdnil 3 vanefa Ifesfinw vie sefuvesin
1-6 Mg szduUeaes Ju 1-6
vanil 4 uanasnadvy/yninidnaeuluayinine,
0 maneds einFuTinghly
1 v 91039 sedeeinnd 1 mnuvannvanemstinmaesdninazniseusng
2 yaneds e3dsedaind 2 amuvainuanenisiininuarmseuindiivuarainse
3 yneds einUsEdnind 3 a3vieivesdilldin
4 yaneds eindseianind 4 Tngweweaduaziineseduliana
5 e 9e3dsedaind 5 fugeaniuariiauins
6 vanefs eAvUsEinind 6 inuidouasmadamaiesufiRnimmeinermanidanm
7 mnefls Medvszieinin melvinermansysannsidaaeulnganuiiviine,
8 vanens eV NURNULaTanRAnY

VANY 5 Uay 6 WanIaAuvesTe v luuias i Ign/4n 3
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A2DEILNUNISANE

LUsunsumsAnunlunangns m.u. a1v3vdvingt (angasusulse 2565) dnmun 2 Wsunsu

Ao lUswnsuivenmed kaglusensudvnen-ln laewnarluswnsud 2 wiuliden Aswun1sinUsyaunisal

FTINUIORNIUTTELIAN0E19TBY 2 Loy (280 F7LN9) Lazlaun1SANYIRNMUBE19eY 4 Whou (560 Falu9) Tu

Mednaniafny vilivdngns m.u. a1vin@iner Mdngasuiuuss 2565) duxumsfnuviaian 4 uuu 10y

madendmIugiseu fail

= = a = 2 = = a = a =
LNUN1IANEIN 1 T‘lJiLLniu'a“v']LanLﬂﬂ?LLazﬁmﬁu BAZLAUNITANYIN 2 IU?LLﬂiSJ'J’U']LaﬂLﬂHQLLagﬁWﬂQﬂﬂ"Hq

U 1 aman1sAned 1

wHudl 1 Wsunsudvenfeanazilnaiu

SC 101 001

SC 101 002

SC 201 008

SC 201 006

SC 401 203

SC 501 000

SC 501 003

LI101 001

I 1

Biology |
UuRns¥Imen 1
Biology Laboratory |
\ivanya

Fundamental Chemistry
UftRmaiadivhly
General Chemistry
Laboratory
whapdadmIUInemans
Fanm 1

Calculus for Biological
Science |

Handdesu

Elementary Physics
UftiRnsiandvly 1
General Physics Laboratory |
Mg 1

English |

FAnwnaluiunyvemans

LardIAUAARNS

shuvinefanawmsidauiseu

SAUIUIUVULNNEZEN

“uEnNe

3(3-0-6)

1(0-2-1)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

21
21

25

wNudl 2 WWsunsudvenfeanasannamned

SC 101 001

SC 101 002

SC 201 008

SC 201 006

SC 401 203

SC 501 000

SC 501 003

LI 101 001

e 1

Biology |
UfuRAnsT3TIne 1
Biology Laboratory |
WIvaNya

Fundamental Chemistry
UftRmaiaiivialy
General Chemistry
Laboratory
whaRdad I UINemMans
Fanm 1

Calculus for Biological
Science |

Handdosru

Elementary Physics
UftRnsHandmly 1
General Physics Laboratory |
Mgy 1

English |

FAnwialudunyvemans

LATAIAUFEARS

shuvineiafiameziiauiseu

SAUITUIUNUL NS EN

Mnienn

3(3-0-6)

1(0-2-1)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

21
21



U 1 aan1sAned 2

wHud 1 Wsunsudvenfeanazilnaiu

SC 101 003

SC 101 004

SC 201 101

SC 201 102

SC 401 204

SC 901 101

SC 901 102

L1101 002

Y¥INen 2

Biology I
UuRns¥Imen 2
Biology Laboratory I
wiidursei o

Basic Organic Chemistry
UftRnsafisunEeiugu
Basic Organic Chemistry
Laboratory
whapdadmIUInemans
NN 2

Calculus for Biological
Science |l

dAIngn

Ecology
UURNsIAInen
Ecology Laboratory
AWINGY 2

English Il

FAnwluiuayseans

LaTdIANANARNS

shuvinefanaswzidauiseu

sAUIUIUVLIBARGZEY

“uEnNe

3(3-0-6)

1(0-2-1)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

21
42

26

wNud 2 WWsunsudvenfganasannamnel

SC 101 003

SC 101 004

SC 201 101

SC 201 102

SC 401 204

SC 901 101

SC 901 102

LI 101 002

IPINEN 2

Biology |l
UURN5TYINeN 2
Biology Laboratory I
wniiBuvse ok

Basic Organic Chemistry
UfTRnsafiBuvdiugu
Basic Organic Chemistry
Laboratory
whaRdad S UINe mMans
P 2

Calculus for Biological
Science |l

JeInegn

Ecology
UURNsAINe)
Ecology Laboratory
AWGINgY 2

English Il

FAnwmiluiuuyveeans

LATAIANFARS

shuvinefnfiamzideuseu

FAUIUIUUIWANGSEY

Mnienn

3(3-0-6)

1(0-2-1)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

21
42



U2 aransAned 1

wHudl 1 Wsunsudvenfeanazilnaiu

SC 152 201

SC 152 202

SC 152 203

SC 152 204

SC 602 006

L1102 003

AU INNAYLALFUFININEN
Ay

Algal and Plant Diversity and
Morphology
UjuRmsanuvanvangiay
duguinenamsne

Algal and Plant Diversity and
Morphology Laboratory
aunsIsuiYLarnTeysnY
Plant Taxonomy and
Conservation

o ¢

BUINY

UdRn1seunsuIsTuvwasng
1
Plant Taxonomy and
Conservation Laboratory
ANRANTUINEIFAASTININ
Statistics for Biological Science
AN 3
English Il
Fdnwiludinendans
LAYANAAIENT
Ardnwhlufuaysemans

wazdsnuAnEns

v ndenies

I oa A = z:
FIURUIYNAANAINSLUYULIYU

SAUIUUNUBANEZEN

“uEnNe

2(2-0-4)

1(0-3-2)

2(2-0-4)

1(0-3-2)

3(3-0-6)

3(3-0-6)

21
63
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wNud 2 WWsunsudvenfganasannamnel

SC 152 201

SC 152 202

SC 152 203

SC 152 204

SC 602 006

LI 102 003

ANUVAINVANELAT AN IUINGT
N eutd

Algal and Plant Diversity and
Morphology
UuRnmsanunanuangiay
dugingramsiy

Algal and Plant Diversity and
Morphology Laboratory
aunTIisLiYLarnseysnY
Plant Taxonomy and
Conservation

o ¢

BUINY

UfuRnseunsuIsuivwazns
Y
Plant Taxonomy and
Conservation Laboratory
aiRdMIUINEAENTTININ
Statistics for Biological Science
AWdang 3
English Il
F@nwwiludnAnemans
UaTAAFENS
Aprdnyhlufuaysemans
uazdIAuAIEnS

a - a
IVIADNLET

- | a a
FIURUIYNANAINSLUYULIYU

SAUIUUNUBNNEZEN

Mnienn

2(2-0-4)

1(0-3-2)

2(2-0-4)

1(0-3-2)

3(3-0-6)

3(3-0-6)

21
63



U 2 aansAnen 2

wHud 1 Wsunsudvenfeanazilnaiu

SC 152 101

SC 152 102

SC 152 103

SC 152 104

SC 112 501

SC 112 502

SC 202 401

SC 202 402

SC 702 101

SC 702 102

LI 102 004

ANUVAINVANENWTIN WAL
lassasednlifinseandunds
Invertebrate Biodiversity and
Structure
UFURNIIANUUAINTAIENITININ
wazlpsadadailuinsegndumea
Invertebrate Biodiversity and
Structure Laboratory
ANUVAINTAIENWTINNHAY
laseasednidnsegndumaa
Vertebrate Biodiversity and
Structure
UuFn1sANuvaInTaIEnIInIm

o

wazlaseassdmiinseandunas

Vertebrate Biodiversity and

Structure Laboratory

wugemansidesdu

Elementary Genetics

UftRnmsiugmansidesiu

Elementary Genetics Laboratory

LAIAATIZI 2

Analytical Chemistry I

UfURnseiinsen 2

Analytical Chemistry Il Laboratory

90Tl

General Microbiology

UftRnsaTinevily

General Microbiology Laboratory

AYIBINGY 4

English Il
samtheinfiamadeuoy

sUIMUIUNUWANELEN

“uEnNe

2(2-0-4)

1(0-3-2)

2(2-0-4)

1(0-3-2)

3(3-0-6)

1(0-3-2)

2(2-0-4)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

20
83
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wNud 2 WWsunsudvenfganazannamned

SC 152 101

SC 152 102

SC 152 103

SC 152 104

SC 112 501

SC 112 502

SC 202 401

SC 202 402

SC 702 101

SC 702 102

LI 102 004

AUNAINUAIBNINTINTNILAY
lassasednTlidnsegndunds
Invertebrate Biodiversity and
Structure
UFURNIIANNNAINTAIENITINN
wavlasasedailufinszandumda
Invertebrate Biodiversity and
Structure Laboratory
AUMAINUAIBNNTINNILAL
laseasednidnszgndumea
Vertebrate Biodiversity and
Structure
UFURNIIANNMAINTANENINTINN
warlassas1adniiinsegndunds
Vertebrate Biodiversity and
Structure Laboratory
itusmansidesiu
Elementary Genetics
UfiRmsiusmansidosiy
Elementary Genetics Laboratory
LAIAATIZI 2
Analytical Chemistry Il
UfURNsaAngIen 2
Analytical Chemistry Il Laboratory
9aT7Ane1vIlY
General Microbiology
UftRnMI9atainevhly
General Microbiology Laboratory
AYINYY 4
English Il
saheinfiamadeusou

SAUITUIUNUL AN FZEN

nienn

2(2-0-4)

1(0-3-2)

2(2-0-4)

1(0-3-2)

3(3-0-6)

1(0-3-2)

2(2-0-4)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

20
83



U 3 anAn1sAneN 1

wHudl 1 Wsunsudvenfeanazilnaiu

SC 153 301

SC 153 302

SC 153 320

SC 153 321

SC 154 520

SC 803 305

SC 803 305

SRR ISR BN 2]

Animal Physiology
UfuRnsesTine1vesdnd
Animal Physiology Laboratory
AN 1VOINY

Plant Physiology
UURnsasTinevesiiy

Plant Physiology Laboratory
Fu1ns

Evolution

Faunaditugu

Basic Biochemistry
UftRnsTuadifugu

Basic Biochemistry Laboratory
I nFONRNIZAIV
dnwhluiinenmans

wazANnAENS

- | = o
FIURUIYNAANAINSLUBULIYU

RV SN L T P P

“uEnNe

2(2-0-4)

1(0-3-2)

2(2-0-4)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

19
102

29

wNud 2 WWsunsudvenfganazannamned

SC 153 301

SC 153 302

SC 153 320

SC 153 321

SC 154 520

SC 803 305

SC 803 305

ERRNISAN BRG]

Animal Physiology
UfuRnsassIne1vesdnd
Animal Physiology Laboratory
3TN NVOINY

Plant Physiology
UURnsasTIne1vesiy

Plant Physiology Laboratory
Fiunig

Evolution

Fuafitugu

Basic Biochemistry
UftRnsTuadifugu

Basic Biochemistry Laboratory
I nAONRNIZAIV
dnwhlusineneans

LazANAAENT

'\ a d = =
FIURUIYNANAINSLUBULIYU

FAUIUIUVUIWARGSEY

Mnienn

2(2-0-4)

1(0-3-2)

2(2-0-4)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

19
102



U 3 aansAnen 2

wud 1 TWsunsudveneanazilnaiu

SC 153 401
SC 153 402

SC 153 401

SC 153 601

SC 153 602

SC 154 801

I messauanLasluana
UJURNMTINensEAuaduag
Tana

FrININ15L93eY
Developmental Biology
Tulpswadatazanulasnienis
Mol URNsInemansdinin
Microtechnique and Laboratory
Safety in Biological Science
suifouitidonaznisiu
HUsENEUNINTINeAans
Research Methodology and
Entrepreneurship in Life

Science

HNUMaTVIngwazanan
MAeIva
Training in Biology

and Related Field*

A NFONRWITEV

AAnwialusmuadinmmansLay

Ingeans

I | = =
FAURUIYNANAINSLUYULIYU

SAUINUIUKUBANEZEN

“uEnNe

3(3-0-6) SC 153 401

1(0-3-2) SC 153 402

2(2-0-4) SC 153 401

2(0-6-4) SC 153 601

2(1-3-4) SC 153 602
SC 154 601

3(0-0-0) SC 002 001

3

3

19

121

*{lpdugnn1An1sAnYIN 2 TnAnwIIEABENNUMTIING

lunagaiou egetiey 2 Loy w3e 280 Flus

30

wNud 2 WWsunsudvenfganasannamnel

FnerszauanLasluana
UHURNsTIMensEauadiay
lana

FPINBINTIAIY
Developmental Biology
lulpsmadanazaulasniunig
WosuRn1sInemansann
Microtechnique and Laboratory
Safety in Biological Science
suidouisidouaznmadu
HUsENBUNINTTINemans
Research Methodology and
Entrepreneurship in Life
Science

Funun

Seminar
NMIAIBNAMUNIOUNDU
UuRnuaniafinudmsu
HnAnwIAuINeImEns
Orientation to Co-Operative
Education for Science Student
I UADNANIZAIV
Idnwhluiuadamansuas

Ingreans

- | a a
FIURUIYNANAINSLUYULIYU

SAUIUUNUBNNEZEN

Mnienn
3(3-0-6)
1(0-3-2)

2(2-0-4)

2(0-6-4)

2(1-3-4)

1(0-3-2)

wiaenn)

20
122



U 4 mansAnend 1
wnudl 1 Wsunsudvenfeauaziingu
SC 154 601 &uuun

Seminar

A uHNRNIZENN

FvnFonias

- | = o
FIUNRUIYNANAINSLUYULIYU

sauAUIUVLIEAnGSEY

Y 4 mansiinedi 2

wnudi 1 WWsunsudvenifieanasiinau

SC 154 602 1ATIUILNNTIINGT
Research Project in Biology

A NBDNRWITEIV

shuvinefafaswzideuiseu

SAUIUUNUBANEZEN

“uEnNe

1(0-3-2)

10
131

EnNe

3(0-9-5)

137

31

wNud 2 WWsunsudvenfganazannamned
SC 154 802  @nnafnw

(Cooperative Education)

'\ a4 = a
FAURUIYNANAINSLUYULIYU

SAUIIUNUNNAZEN

wnufl 2 TWsunsuAvenifieauasaviafne
SC 154 602 TATSWITENTIINGN
Research Project in Biology
A ndoNaNITEI

v ndenes

shuvinefnfiawmzideuseu

SAUIMUIUNULNNEZEN

Mnienn

6(0-0-0)

128

nienn

3(0-9-5)

137



BRUN15ANEIT 3 TUSHNSUATILEN-IN LagEinaIy askrun1sANE 4 TUswnsUAYLeN-In kazannamnen

U 1 aman1sAned 1

wHud 3 Wswnsudven-n wazilneu

SC 101 001

SC 101 002

SC 201 008

SC 201 006

SC 401 203

SC 501 000

SC 501 003

LI 101 001

I¥Inen 1

Biology |
UFURN5TIIMen 1
Biology Laboratory |
\nivanya

Fundamental Chemistry
UftRmaiadivhly
General Chemistry
Laboratory
whagAadniuInemans
I 1

Calculus for Biological
Science |

Nanddesiu

Elementary Physics
UFtRmsTENAALY 1
General Physics Laboratory |
AYBINGY 1

English |

Ffnwluiuayseaans

LaTEIANANARNS

shuvinefanawsidauiseu

SAUIUNUBANEZEN

NUYAN

3(3-0-6)

1(0-2-1)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

21
21

32

= a a =
LNUN 4 IﬂiLLﬂiﬁJ’J“U']LE]ﬂ-I‘VILLazﬁ‘Viﬂilﬂﬂ‘le}']

SC 101 001

SC 101 002

SC 201 008

SC 201 006

SC 401 203

SC 501 000

SC 501 003

LI 101 001

IInen 1

Biology |
UHURN5TTINeN 1
Biology Laboratory |
\AIvanya

Fundamental Chemistry
UftRmaiaiiviald
General Chemistry
Laboratory
whagAAdnIUINemans
PN 1

Calculus for Biological
Science |

Nand oy

Elementary Physics
UFTRMsTaNAAlY 1
General Physics Laboratory |
AYDINGY 1

English |

dnwluiunyemans

LATAIANFEARS

shuvineiaamzidauseu

SAUIUIURUBANGZEN

AR

3(3-0-6)

1(0-2-1)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

21
21



U 1 aan1sAned 2

wud 3 TUsunsudAven-n wagilnau

SC 101 003

SC 101 004

SC 201 101

SC 201 102

SC 401 204

SC 901 101

SC 901 102

L1101 002

Y¥INen 2

Biology I
UuRns¥Imen 2
Biology Laboratory I
wiidursei o

Basic Organic Chemistry
UftRnsafisunEeiugu
Basic Organic Chemistry
Laboratory
whapdadmIUInemans
NN 2

Calculus for Biological
Science |l

dAIngn

Ecology
UURNsIAInen
Ecology Laboratory
AWINGY 2

English Il

FAnwluiuayseans

LaTdIANANARNS

shuvinefanaswzidauiseu

sAUIUIUVLIBARGSEY

“EnNe

3(3-0-6)

1(0-2-1)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

21
42

33

wud 4 TUsunsudven-nLasannafned

SC 101 003

SC 101 004

SC 201 101

SC 201 102

SC 401 204

SC 901 101

SC 901 102

LI 101 002

IPINEN 2

Biology |l
UURN5TYINeN 2
Biology Laboratory I
wniiBuvse ok

Basic Organic Chemistry
UfTRnsafiBuvdiugu
Basic Organic Chemistry
Laboratory
whaRdad S UINe mMans
P 2

Calculus for Biological
Science |l

JeInegn

Ecology
UURNsAINe)
Ecology Laboratory
AWGINgY 2

English Il

FAnwmiluiuuyveeans

LATAIANFARS

shuvneiaamzidauseu

SAUIUIUVUIBARES AN

nienn

3(3-0-6)

1(0-2-1)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

21
42



U2 aransAned 1

wud 3 TUsunsudven-n wagiinau

SC 152 201

SC 152 202

SC 152 203

SC 152 204

SC 602 006

L1102 003

AU INNAYLALFUFININEN
Ay

Algal and Plant Diversity and
Morphology
UjuRmsanuvanvangiay
duguinenamsne

Algal and Plant Diversity and
Morphology Laboratory
aunsIsuiYLarnTeysnY
Plant Taxonomy and
Conservation

o ¢

BUINY

UdRn1seunsuIsTuvwasng
1
Plant Taxonomy and
Conservation Laboratory
adRdMIUINEIAERSTINN
Statistics for Biological Science
AN 3
English Il
Fdnwiludinendans
LAYANAAIENT
Ardnwhlufuaysemans

wazdsnuAnEns

Fv1n

I oa A = z:
FIURUIYNAANAINSLUYULIYU

SAUIUUNUBANEZEN

“EnNe

2(2-0-4)

1(0-3-2)

2(2-0-4)

1(0-3-2)

3(3-0-6)

3(3-0-6)

21
63
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wud 4 TUsunsudven-nLasannafned

SC 152 201

SC 152 202

SC 152 203

SC 152 204

SC 602 006

LI 102 003

ANUVAINVANELAT AN IUINGT
N eutd

Algal and Plant Diversity and
Morphology
UuRnmsanunanuangiay
dugingramsiy

Algal and Plant Diversity and
Morphology Laboratory
aunTIisLiYLarnseysnY
Plant Taxonomy and
Conservation

o ¢

BUINY

UfuRnseunsuIsuivwazns
Y
Plant Taxonomy and
Conservation Laboratory
aiRdMIUINEAENTTININ
Statistics for Biological Science
AWdang 3
English Il
F@nwwiludnAnemans
UaTAAFENS
Aprdnyhlufuaysemans
uazdIAuAIEnS

v

- | a a
FIURUIYNANAINSLUBULIYU

SAUIMUAUNUANEZEN

Ki8nn

2(2-0-4)

1(0-3-2)

2(2-0-4)

1(0-3-2)

3(3-0-6)

3(3-0-6)

21

63



U 2 aansAnen 2

wud 3 TUsunsudven-n wagilnau

SC 152 101

SC 152 102

SC 152 103

SC 152 104

SC 112 501

SC 112 502

SC 202 401

SC 202 402

SC 702 101

SC 702 102

LI 102 004

ANUVAINVANENWTIN WAL
lassasednlifinseandunds
Invertebrate Biodiversity and
Structure
UFURNIIANUUAINTAIENITININ
wazlpsadadailuinsegndumea
Invertebrate Biodiversity and
Structure Laboratory
ANUVAINTAIENWTINNHAY
laseasednidnsegndumaa
Vertebrate Biodiversity and
Structure
UuFn1sANuvaInTaIEnIInIm

o

wazlaseassdmiinseandunas

Vertebrate Biodiversity and

Structure Laboratory

wugemansidesdu

Elementary Genetics

UftRnmsiugmansidesiu

Elementary Genetics Laboratory

LAIAATIZI 2

Analytical Chemistry I

UfURnseiinsen 2

Analytical Chemistry Il Laboratory

90Tl

General Microbiology

UftRnsaTinevily

General Microbiology Laboratory

AYIBINGY 4

English Il
samtheinfiamadeuoy

SAUIIMUIUNUWANELEN

“EnNe

2(2-0-4)

1(0-3-2)

2(2-0-4)

1(0-3-2)

3(3-0-6)

1(0-3-2)

2(2-0-4)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

20
83
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wud 4 TUsunsuven-nLasanunafned

SC 152 101

SC 152 102

SC 152 103

SC 152 104

SC 112 501

SC 112 502

SC 202 401

SC 202 402

SC 702 101

SC 702 102

LI 102 004

AUNAINUAIBNINTINTNILAY
lassasednTlidnsegndunds
Invertebrate Biodiversity and
Structure
UFURNIIANNNAINTAIENITINN
wavlasasedailufinszandumda
Invertebrate Biodiversity and
Structure Laboratory
AUMAINUAIBNNTINNILAL
laseasednidnszgndumea
Vertebrate Biodiversity and
Structure
UFURNIIANNMAINTANENINTINN
warlassas1adniiinsegndunds
Vertebrate Biodiversity and
Structure Laboratory
itusmansidesiu
Elementary Genetics
UfiRmsiusmansidosiy
Elementary Genetics Laboratory
LAIAATIZI 2
Analytical Chemistry Il
UfURNsaAngIen 2
Analytical Chemistry Il Laboratory
9aT7Ane1vIlY
General Microbiology
UftRnMI9atainevhly
General Microbiology Laboratory
AYINYY 4
English Il
saheinfiamadeusou

SAUNITUIUUL AR EY

ni8nn

2(2-0-4)

1(0-3-2)

2(2-0-4)

1(0-3-2)

3(3-0-6)

1(0-3-2)

2(2-0-4)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

20
83



U 3 anAn1sAneN 1

wud 3 TUsunsudven-n wagilnau

SC 153 301

SC 153 302

SC 153 320

SC 153 321

SC 154 520

SC 803 305

SC 803 305

SRR ISR BN 2]

Animal Physiology
UfuRnsesTine1vesdnd
Animal Physiology Laboratory
AN 1VOINY

Plant Physiology
UURnsasTinevesiiy
Plant Physiology Laboratory
Fu1ns

Evolution

Faunaditugu

Basic Biochemistry
UftRnsTuadifugu

Basic Biochemistry Laboratory

Ay lusuaftinaans
wazInenmans

A

1 oa A = z:
FIURUIYAANAINSLUYULIYU

SAUIUIUVUIBARGZEY

“EnNe

2(2-0-4)

1(0-3-2)

2(2-0-4)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

19
102
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wud 4 TUsunsudven-nLasannafned

SC 153 301

SC 153 302

SC 153 320

SC 153 321

SC 154 520

SC 803 305

SC 803 305

ERRNISAN BRG]

Animal Physiology
UfuRnsassIne1vesdnd
Animal Physiology Laboratory
3TN NVOINY

Plant Physiology
UURnsasTIne1vesiy
Plant Physiology Laboratory
Fiunig

Evolution

Fuafitugu

Basic Biochemistry
UftRnsTuadifugu

Basic Biochemistry Laboratory

AAnwidlusuadineaEns
LaLINYAEnS

AN

- | ] a
FIURUIYNANAINSLUBULIYU

FAUINUIUKUWANG Y

Ki8nn

2(2-0-4)

1(0-3-2)

2(2-0-4)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

19
102



U 3 aansAnen 2

wud 3 TUsunsudven-nuaelineu

SC 153 401
SC 153 402

SC 153 401

SC 153 601

SC 153 602

SC 154 801

I messauanLasluana
UJURNMTINensEAuaduag
Tana

FrININ15L93eY
Developmental Biology
Tulpsiwadatazanulasndienis
Mol URNsInemansdinin
Microtechnique and Laboratory
Safety in Biological Science
suifouitidonaznisiu
HUsENEUNINTINeAans
Research Methodology and
Entrepreneurship in Life

Science

HNUMaTVIngwazanan
MAeIva
Training in Biology

and Related Field*

AuAnwialusmuinemans
uazADAAENS

Fv1n

shuvleinfiamsidauseu

SAUINUIURUBANGZEN

“EnNe

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

2(2-0-4)

2(0-6-4)

2(1-3-4)

3(0-0-0)

19
121

*ilodugnnian1sfinuil 2 dnAnwiagdodlnaumeaiiine)
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wud 4 TUsunsuven-ntasannafned

SC 153 401
SC 153 402

SC 153 401

SC 153 601

SC 153 602

SC 154 601

SC 002 001

FnerszauanLasluana
UHURNsTIMensEauadiay
lana

FPINBINTIAIY
Developmental Biology
lulpsmadanazaulasniunig
WesuRn1sInemansiann
Microtechnique and Laboratory
Safety in Biological Science
suidouisidouaznmadu
HUsENOUNINITTINeMmans
Research Methodology and
Entrepreneurship in Life
Science

Funun

Seminar
NMIAIBNAMUNIOUNDU
UuRnuaniafinudmsu
HnAnwIAuINeImEns
Orientation to Co-Operative
Education for Science Student
I UADNANIZAIV
JdnwiluinAnenmans
uaALAAIENS

v

shuvinefnfawmzideuseu

SAUIMUAUNUIANEZEN

Mienn
3(3-0-6)
1(0-3-2)

2(2-0-4)

2(0-6-4)

2(1-3-4)

1(0-3-2)

wiaenn)

20
122



U 4 mansAnend 1

wnudl 3 TWsunsudven-Inwaziiney
SC 154 601 &uuun

Seminar

A uHNRNIZENN

1

FvnFenias

sqwuvinefafaswsideauiseu

sAuAUIUVLIEAnGSEY

U 4 anamsinendi 2

wnudl 3 Wsunsudven-lnuasziineu
SC 154 602  1AS991UIT8NITIINEN
Research Project in Biology
I ndonaniveanan

Fv1n

A donas

I oa d = o
FIURUIYNAANAINSLUBULIYU

sAUIUIUVLIBARGSEY

“EnNe

1(0-3-2)

10
131

NUYAN

3(0-9-5)

12
143

38

wud 4 TUsunsuven-ntasannafned
SC 154 802  @nnafnw

(Cooperative Education)

shuvinefnfiawmzideuseu

SAUIUIUNUIWANGEY

WHUf 4 TWsunsuAven-Intasannafnen
SC 154 602  1ASHUIT8N19TIINGN

Research Project in Biology
Fln

A dontas

'\ a d = o
FIURUIYNANAINSLUBULIYU

FAUIUIUKUWANG Y

Mienn

6(0-0-0)

128

erInT)

3(0-9-5)

15
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' a = o
nqusevdneialy

**L1 101 001

**L1 101 002

**L1 102 003

**L1 102 004

ANB5UIYSIYIYN

AMW9INgY 1 3(3-0-6)
English |

Roulvsredvn: 1aid

Wimuwinwznisenu e ya s lWiauszdriu msiaiFesufsafunues nsuans
mmiﬁﬂ MIUTTLIBYARNAIN NTUTTYILANYEIYAL Aaw0d d01udl N1sRTIvERUAY
ilenrumne nsuenidsvaunisal (resaifomsedu 1 fesedu 5)
Development of reading, writing, speaking, and listening skills for use in every-
day life; expressing feelings; describing personalities, human characteristics,
objects, places; inspecting and understanding meanings and relating experiences

(Levels 1 to 5)

AWDINQY 2 3(3-0-6)
English I

Roulusnedun: 000 101 w3a LI 101 001 %d8 \isuwin

Finwrnsite wo 91w @eu Tudunddivnnadesiu msuansauddn madadin
nMsSeuiiou warnmsuansmuAnuiu (nesauiomseiu 2 Sz 6)

Listening, speaking, reading and writing skills in basic academic contexts:
expressing feelings, asking questions, making comparison and contrast; and

expressing ideas. (Levels 2 to 6)

AW1DINY 3 3(3-0-6)
English 1ll

FeuluseAvn: 000 102 w3 LI 101 002 wde Lisuwin

Vinwen1sile e 811 Weu 18335 Mstaue N13eAUTIE NSHERIAINARLIY
msiinn mslanumneanuiun nsdularuddy (resademsesu 3 fs
S¥AU 7)

Academic English skills in listening, speaking, reading, writing, presentation,
discussion, expressing ideas, interpretation, understanding context clues, finding

main ideas (Levels 3 to 7)

AY1DNG 4 3(3-0-6)

English IV
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Feulus1ev: 000 103 wia LI 102 003 w38 \isuwh

Vinwensil wa 810 1Bew @31 Mstiaue Mseiuse NsuansruAnY
nsrny madlanrumaneanuiun nmsdularnudidy (resanidemszeu 3 fs
SZHU 7)

Academic English skills in listening, speaking, reading, writing, presentation,
discussion, expressing ideas, interpretation, understanding context clues, finding

main ideas (Levels 3 to 7)

InwnsBeaisassAiiegunae 3(3-0-6)
Creative Agriculture for Well Being
Woulvsnedvn: 14l

AUNUIBLAT ARV LN EATITNAS9ATIA LUIAANITASINNYATLTIAT19ETIA

= a a 4

NS 19EsIAiENITHERDIMT LnuasiBeadeassaiienisvieaiiendediad
\nensLivaseassAiiodandon LﬂwmL%ﬂﬁ%’]aaiiﬁlﬂawﬁwmLﬁagﬁﬁﬂﬂ LNYATLT
afsasidiiiedinuiilosdiTen invasidsarsassdiilequany uinnssunisinunsile
D1MTHALAUNIN A5 EASLIEAIUS B UVBINIANITINUATHAZAILINEDY LNLAS
pATUE LUILTUNITNEATIUDUIAR N1TEDALUULAENITUNAUBLATINITNITIAYATLT

A519855A

Definition and significance of creative agriculture, concept of creative agriculture,
creative agriculture for food production, creative agriculture for ecotourism,
creative agriculture for environment, creative agriculture for energy, creative
agriculture for landscape, creative agriculture for green city, creative agriculture
for well-being, innovative agriculture for food and health, agriculture for
sustainable agriculture sector and environment, pleasant agriculture, future

trend of agriculture, design and presentation of creative agriculture project

ANENTUINANGY

Science of Happiness

a a =

Rawlysedyn: Tl

wWIRRKATANAIAYYDIANAY HAveIRNEY Aavsmsaliuiiinegsdianuay n1s
U TRnulAARgunIEnenelarguaiendla msaliudinegndigunsenn
Concepts and importance of happiness, dimensions of happiness, the art of

happy lifestyle, practice for physical and mental well-being, aesthetic lifestyle
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Aediuan15IANg 3(3-0-6)
Leadership and Management

Feulumedvn: laid

wAnLaznguiRsafunzi yadnam dnuaz wazunumgin msadaiiuau
wazmsvhaudufin ndnmsuasnguiinisdnnis n1sdan1siates n153nsn1EIngm
nsdamInisiasuuas madanisenudauds msdanisdenagns wuammanisamn

°

m’;xﬁ WALNITIANIT

Concepts and theories of leadership, personalities, characteristics and roles of
Leadership, team building and team working, principle and theories of
management, self-management, crisis management, change management,

conflict management, strategic management, development of leadership and

management

WHIUTTIN

Multiculturalism

Roulusedvn: lid

TAUSITULAZTAMUNAINUAUN I TUUTITU TAUSTTUALZTUAN TRUSITUALIUDDA
Sausssuendou JausssulnouasTausssudau nswasunlamisdinunaznss ua
TanATAIAUNANTENUMSIRILETIN TRILETINAUINTIN

Culture and cultural diversity, western culture, eastern culture, ASEAN culture,
Thai culture and Isan culture; social changes and globalization and their impact
on culture and culture in way of life

AaUAnas19d55A 3(3-0-6)

Art and Creative Apprentices

Roulusedvn: T

NFATIERRUAIANNN aunieaans Aald adassAvesguuuy favs nseenwuy
NSwan wazauns n15Useendldludinusedniu madieneanau n133nlingsans
ANUAALTNASNATIALALIUAUINTS

Aesthetic value analysis, aesthetic, creativity of style, art, design, drama and

music, application in every life, exhibiting, creative ideas and imagination

exhibition
Vinwen1sisous 3(3-0-6)
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Learning Skills
Rouluseden: 14

Yaa o a

LLu’Jﬁ(ﬂLLazmmﬁﬂﬁQJmmﬁﬂwmiﬁ'ﬁluﬂuﬂmiwﬁ 21 N1339AN NIAALTIIATIZN
NIANATIUARIATAUNA NITUENMIEITEUINA N15UTEIEUL AT NMSLTgunazun
Lﬂu@lu@ﬁsﬂ"lﬂ”ﬁ ﬁ]iﬁﬁ]’]‘Ui'ﬁﬂJLLaSﬂ’lqmﬁﬂﬂmiﬂ%ﬁﬁ‘lﬁﬂ'ﬁ

Concept and importance of the 21" century learning skills, digital literacy,
analytical thinking, selection of information sources, information seeking,

evaluation, analysis, academic writing and presentation, academic ethics and

integrity

%

N1SAALTIAUINLAZITIAAR LUEARITIA 3(2-2-5)
Computational & Statistical Thinking in Digital Era

waulvsredu: Tl

mslasedanunmsaiym ndnnsadictuneuituarluee nsdenldindesiioly
nsuAadyyn n1seulusunsy nrsandunisundam nsuszsiliunakazyiulss
nszUUMILAUg 938555uMITINIT MIaleulu@ivnis msdiaus

Analyzing the problem situations, producing algorithms and models,
programming, problem-solving process, assessment and improvement of the
process, academic manner, academic writing, presentation and critique

UYA: WINNTIURINAFINTUTIN 3(2-2-5)
ABCD: Digital Innovation for life

Roulvsredvn: aid

waluladAdviauasvinuzuisrnissudl 21 Teya nsuszananadoya n1sUszendld
Jyavseivg nsuszananawuunguue nssnwianudasadewasanududius
Y9IUBYA ANARUAT fatuuuziin vleneutuuuzn dynndanierdunusii

Digital technology and 21st century skills, data, data processing, applying artificial

intelligence, cloud computing, data security and data privacy, introduction of

cryptocurrency, introduction of blockchain, introduction of smart contract.
JUsznaumsaineessa 3(3-0-6)

Creative Entrepreneurs

a a 7
Naulvsredu: Taid
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23ANT N15a319u599900 M3ARAUTA MTUATIZIRAIA NITMUNAIYU NITINUNUTIAT

1
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ANTASIUUTUS WA 1ASDINUIBAISAN N30T U9AY N15TI52N1E N1TUsZIEUNS
Jsgnaunis
Entrepreneurship characteristics, morals for entrepreneurs, corporate social
responsibility, motivation, decision making, marketing analysis, investment fund,
business plan, branding and trademark, basic accounting, tax payment business
evaluation

a

fmmmam%mnguﬂmymywﬁmﬁu 3(3-0-6)
Science form Local Wisdom

Roulvsedvn: Lid

ALY WAR LazndnnsvesIneImanilazgidyyviesiu  Ussianveand
Jeyayviesdin mmﬁuﬁuéiwdwammi’mﬁmmmam‘ﬁugﬁ{]mmﬁm?{u NITWAIUN
Qﬁ‘ﬂzgiywﬁaﬂ?iuiﬂﬂi%mmimﬁmmmam%ﬁ]ugm

Definition, concept and principle of science and local wisdom, type of local

wisdom, relationship between local wisdom and scientific knowledge,

development of local wisdom using scientific knowledge

nerenans walulad uazuianssuioniswaunfidedy 3(3-0-6)
Science Technology and Innovation for Sustainable Development
Roulusnedun: laifl

ANUNNNY LUIAA LLEﬁ%‘U‘ﬂ‘UW‘V]“U?JQ%‘ﬂ&HﬂWﬂW% L‘V]ﬂhﬂagLLa%u’i@ﬂiiN@iaﬂ’ﬁﬁmu’]ﬁl
a8 msfinwivenaans weluladuavuianssuiionswmuniiddulumans q
WU Anndon WKL LNYAT LAYAUNTH AADAILATESTIN WarN1TALATOMINGFY
maleyafiAnanmeluladuazuinngsy

Definitions, concepts and roles of science, technology and innovation on the
sustainable developments, the study of science technology and innovation on
the sustainable developments in various aspects such as environment, energy,
agriculture and health together with ethics and protection of intellectual

property as a result of technology and innovation

N1589815N19INeANENS 3(3-0-6)

Science Communication
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Noulvsedvn: laidl

ﬁugm‘uaqmiﬁamiL%ﬁwmmam% AudAyreInsieasidfinemans Jaymves
nsAeasL I dans mﬁmeﬁﬁauazﬁﬁagaL%fmmmam% Y1UFINYFAERS
ANBUATAINEIMIENS UNANMTINEIAIERS N1STEUTTINEIAIERT NITNALTI
nemans da1B9inermans Msutaussuulina nistnavesuuIvames ns
Uszgndldnnnuiidainermanslunisdndulauideym

Basic of science communication, Importance of science communication,

of science communication, analysis of scientific media and data, science news,
science fiction films, scientific article, scientific writing, science talk, science
media, oral presentation, poster presentation, application of scientific knowledge

in problem solving decision

I e 1 3(3-0-6)
Biology |
Foulusredn: 13

s o 3

naNN1IMaTAneT Tnssaiauaznihiiveswad ndsnuiudin nmsduiugsefuivad
waiugrans lassaisnazaisinevesdnd dnrineuayineimansdanndes

Principle of biology, structure and function of cells, energy and life, cellular
reproduction and genetics, structure and physiology of animals, ecology and

environmental science

UURAN1s¥men 1 1(0-2-1) 3(3-0-6)
Biology Laboratory |
Soulovesswdvn : SC 101 001 Wias1e3vAau SC 101 001

s 1Y

nsneasslfuRnisluisaddassaduasnifivesgaanasuiuiinnsduiugseiu

]

o 1

wankarIuIMENS IAssaiawagassivevesdniinmineuarinemansauindey
Laboratory experiments in structure and function of cells, energy and life,
cellular reproduction and genetics, structure and physiology of animals, ecology

and environmental science

I e 2 1(0-2-1)

Biology I
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Roulvwassedv ; il

HWaunnsmediiner mmamannvanevedadidin Tnswadauasnihiivensad Wede
fyuaralsing1vesity Msduiuguarn1siaTyueiy Mduaszimenas lnyuinis
wagnsadesluiy

Evolutionary biology, biodiversity, structure and function of plant cells, plant
tissues and physiology, plant reproduction and development, photosynthesis,

nutrition and transport in plants

UURAN1382Inen 2 1(0-2-1)
Biology Laboratory II

Houlvvassedu : SC 101 003 Wias183¥1AIU SC 101 003
nMsneaeslfoAnisnsiTauinismediiner amnumainratsvesddidin laseaiis
uazmihfiveswad obofivuazaisineesiia nsduiuduagmaiaigesiiv n1s
duanzvmsias Tnsuiniswaznisadesluiiy

Laboratory experiments in evolutionary biology, biodiversity, structure and
function of plant cells, plant tissues and physiology, plant reproduction and

development, photosynthesis, nutrition and transport in plants

\nilndnya 3(3-0-6)
Fundamental Chemistry

Roulvvasmedn : lifi

lassasnseznau fusziall A131951AuassLINTWNAN  laneunsuddu vewds
USunauduius vesraiuazansazaly seuunsaeloudlannseu Wid saunasans
il gauvnariansiall aunaiiuaraunalosau wltAds ualiviavansuaiiy
Atomic structure, chemical bonding, periodic table and representative elements,
transition, solid, stoichiometry, liquid and solution, electron transferring system,
gas, chemical kinetics, chemical thermodynamics, chemical and ionic

equilibrium, nuclear chemistry and pollution and pollutant

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

Reulus1edv: :18391A9U SC 201 005 %39 SC 201 007 Wia SC 201 008
UftRmaieatudenluien sc201 008 (Pvanya)

The laboratory experiments related to contents in SC201 008 (Fundamental

Chemistry)

WARIATIZA 2 2(2-0-4)
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Analytical Chemistry Il

Feulvs1eAvn: SC 201 001 wda SC 201 003 Wia SC 201 005 %39 SC 201 008
aumratnadoulun1shasieilaeUsuia wdnn1siasize doyaluideads  n1g
Anreituiuguisatunsinssimusinalasendevinmsieseflasusinnsds
suifuiiisatumsimnsauaznisiasizilaonisdaimin feasfuieatunns
ANPENDU

Errors in quantitative analysis, statistical treatment of analytical data,
fundamental of analytical chemistry concerning quantitative analysis based on
volumetric methods with emphasis on titrations and gravimetric methods with

special emphasis on precipitation

UfjuRn1seditasnzii 2 1(0-3-2)
Analytical Chemistry Laboratory I

Roulvsedun: SC 202 401 yie518391AU SC 202 401
Andulsiind@nwldduiasuaziSousiferfiumaiafignioswssnisiases Tag3sns
Anmeflaemstavsimslaudnmsinmsauuusing q warlaemsdaimin msnaassay
donndesiuiionluinn 312 242 wiiiasedt 2

A laboratory course to acquaint students with proper techniques in volumetric

and gravimetric analysis. Experiments are related to contents in 312 242

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

Foulvvasredvn: Lid

isvedadeTgh alnaganudeliowesilaiduaadsiuysifen oyiusvesileddy
AuUsiAgIuaznsUsEEnd USus

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

derivatives and their applications, integrals.

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

Roulvvassedvn: SC 401 203

wAliAreIn1IIUIHUS NsUsEynAvesUIiusvasileiduduUsfed fanduraieda
ws Aflmuazeseiowesilsidunaneiuys syiusies drduuazeynsuatudues
U

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

derivatives, sequence and series of real numbers
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**SC 201 102

Handilosdu 3(3-0-6)
Elementary Physics

Roulvwassedv : il

wqwﬁuaxmﬂwmﬁmamamam% nafansveslua mm%@uuaxqmwwamam%
nszualni-Bidnnseding 1des virurmans Nandeznoy fusfunnnsed

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

radio activity

UftRnsWEndA 1Y 1 1(0-3-2)
General Physics Laboratory |

Roulvwassedun: i

mMyianagiienzidona mIsuussges Tugdauuuresd gnauuiiniegiaine 1ased
Fsanudasdume myinanuvilaves veanalaslinguesaland namansnisvau
Fudszas veansveresamudy nsduiesluvioannia nsmnaosesuan
Measurement and data analysis, component of force, Young’s modulus, simple
pendulum, Westphal specific gravity balance, viscosity measurement using
Stoke’s law, rotational dynamics, coefficient of linear expansion, resonance in air

columns and Meld’s experiment

wiisunddidosdu 3(3-0-6)
Basic Organic Chemistry

Houlvvassedv: CON SC 201 102

Iassasveznon wusziall leuslawdu nsn-wua lalasasvou dalau dafu dalad oz
l5u1fn aweslewndl dafaglan danegea Huea e dwenlun dadlen Alvu NIA
ASUBNTANuALaYILS way ey

Atomic structure; Chemical bond; Polarity of bond and molecule; Functional
groups; Structural writing; Alkanes; Cycloalkanes; Alkenes; Dienes; Polyenes;
Alkynes; Benzene; Aromatic compounds; Alcohols and phenols; Ethers;
Epoxides; Stereochemistry; Organic halides; Aldehydes and ketones; Carboxylic

acids and their derivatives; Amines.

o om A &
UfuRnsnliduvsdiUasdiu 1(0-3-2)

Basic Organic Chemistry Laboratory
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Roulvvesnedun: :1e3vAau SC 201 101
UitRnaienduiiloniluidn SC 201 101 wndidunididesiu
The laboratory experiments related to contents in **SC201 101Basic Organic

Chemistry

ADAAAIUINYAEASTINN 3(3-0-6)
Statistics for Biological Science

Reulvvassedv : lifl

ANunIgLarszileudtata anuaainindeya NMsUTsenAvesaiflun1TIdENIg
P M3 TanuIlindigdiunans M15InN1INTEAN MILANLIWING NMSLanUILeN
nsUsEIuAT NMsadevaNuigiu n1snedeukuulildnisiivwes nannismaass N3
AMRUAILIAA18819lUNITNAaRY N15IATIEYAULUSUTIURUUETaduReT NS
wWiguigunvau MFATIERAMNLUTUTINLUULHA DS vauag LruLuUUaan
auysaliauna Mylinsganduiusuaznsnnnes MIlAsIiANLUTUTIUTI M3
Wpszideyalnelilusunsudniagunvadfuaziegsloyamainudinm

Meaning and statistics method, data literacy, application of statistics in biological
research, measures of central tendency, measures of dispersion, Normal
distribution, F distribution, estimation, hypothesis testing, nonparametric testing,
principles of experiment, sample size determination in experiment, analysis of
variance with one factor, multiple comparisons, factorial experiment and
balanced incomplete block design, regression analysis and correlations, analysis

of covariance, data analysis by using statistical package program and examples

of biological data

9adiaingaly 3(3-0-6)
General Microbiology
Roulusredv : ifl

MaNNISINULAENSNIENAIREE T UNdoganssAtYiingne 9 N1siSenTouazng

@

piuunUIELMTasUATe Wes 1S wazaimsie Tasuinis Asla3ynI1Tniy was

[ Y

N3 a8aunsE WunUeiTuuaiugAanivedunid Qliduiuineuaglsaiiia

a

INAUNTE TVINeeIRU U1 Unde 919115 UN UaranaIvMnTIY
Working principle and slide sample preparation of various types of microscope,
nomenclature and classification of bacteria, fungi, viruses and algae, nutrition,

growth, death and destruction of microorganisms, metabolism and microbial
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**SC 702 102

**SC 803 305

**SC 803 306

genetics, immunology and microbial disease, microbiology of soil, waste water

food, milk and industry.

UftAnn59adindngiily 1(0-3-2)
General Microbiology Laboratory

Reulvvassedun: il

st fiRmagatiivendunugih mawieuewmaisadouasmsvinlivasaido
wAliAUeE1M99aTANET NMInTITiuaraTaiudunisluthiy duuuazeims

n1sldndesganssal nsfnwudesn n1sdenduuaiiiss NMsiatswazn1sduegans
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L3 VRNTOYAUNTE
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Introduction the use of microbiological laboratory, media preparation and
sterilization, some microbiological techniques, determination and enumeration
of microorganisms in drinking water, milk and food, use of microscope, study of

fungi, bacterial staining, destruction and inhibition of microorganisms.

Fuafinugu 3(3-0-6)
Biochemistry

Reulvvassedvn: SC201 101 w3 SC 202 103 wda SC 201 103 %3 SC 212 103
%38 SC 201 103

Fuaditugruieatu indvesasdilinana wouleiuaslaouled Timdsuuaznagms
?JadLaJLmU’aﬁ?ﬁuLLazmimU@u wunuedduvesmsiulanse nsvudsBidnnseuLay
pondinfinwoalnsiadu uagnduATIERUAILES LWUNUDATNVRIETA lWUNUoATUYDS
nInerilu WUNUPATUIDINIATIAGDN NMTAAATITRALDULE LaYNTUERIBDNYBIEY
Basic biochemistry regarding chemistry of biomolecules, enzymes and
coenzymes, bioenergetics and the strategy of metabolism and regulation,
carbohydrate metabolism, electron transport and oxidative phosphorylation,
and photosynthesis, lipid metabolism, amino acid metabolism, nucleic acid
metabolism, DNA synthesis and gene expression

UfoRnsTaiinugu 1(0-3-2)
Basic Biochemistry Laboratory

Foulvvassedv: SC 201 101 wazs1e3v1AIU SC 803 305 13D

SC 202 103 waz 57839¥1A3U SC 803 305 %39

SC 202 104 waz 5183v¥1A9U SC 803 305 30

SC 212 103 wag 51879919V 518739107V SC 803 305

¥
P

Ufuin1sdaneesiuiloniludviussens SC803 305 TuAliiugu

<3
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AYIUIAULANIZENVN

Laboratory related to contents of SC803 305 Basic Biochemistry

UAmMeY 3(3-0-6)
Ecology

Roulvvessedvn: ifl

uning dneineg JaduRwndon n1seusN¥ANUNAINTA1ENITININ TEUUTiA

aaa

wagluloy SmingrUszans  dueinerguu msviuivesdaidinlussuuina
10ANsTIssaadl 13NT519eIMNT waN1SINATEINANIU UyBdLALTEUUTNA

Introduction to Ecology, abiotic factors, biodiversity conservation, ecosystem and
biome, population ecology, community ecology, adaptation of organisms in

ecosystem, biogeochemical cycles, nutrient cycles, human and ecosystem

UfuRanisiliaaanegn 1(0-3-2)
Ecology Laboratory

Lﬁﬂﬂl‘ﬂ‘l]ﬂ\i’i']ﬁl%‘d’l: SC 901 101 39 7973¥1A2U SC 901 101
UftRnsieatussuuiinaiu d1 U1ls] anuduius sewinsfivuardnifuduandon
ssathiind@nwonn UtRnsneauiieAnwianinging q aasssua

Practice of soil ecosystem, aquatic ecosystem, forest ecosystem, the relationship
of plants and animals to the environments, field trips to different locations will

be arranged.

a 14 =2 a
g3V IRUNISRNULAzERNANY

**SC 002 001

nswssaANuniaunaulfiRnuannafnudmiutdndnwm 1(0-2-2)
AMSAINYIAERAT

Orientation to Co-Operative Education for Science Student

Roulusedv: i
AnousuilewSenanumionnoulUufoRnuaniadnuluidonia 9 liua nsuugi
aniadnwl N1seuanvaig/anuunedidnnseinddmsvadasau msdeudseia
daufa Lagnisidenaniulsenaunis qﬂﬁﬂmwﬁﬁ woAnssuAAlunsmiauuag
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wrsgmtudean n1sdearsedeaineassa wmallan1sniausiuiudduegid

Uszansamw ﬁﬂ‘lﬂ%%’]ﬂﬁﬁﬂﬂuﬁ%ﬂ’ﬁagjﬁ@@] WATANSRIUIIBNULAEATUNEUD VI

PIVINITHALIVITN LRNIZEI1V1IV
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*SC 154 801

*SC 154 802

Training in preparation for co-operative education provides skill sets in various
topics, such as introduction to co-operative education, writing job application via
letter/email, resume writing, choosing the right industry and company, good
personalities, good behavior in working place and social etiquette, creative
communication, techniques for efficient interpersonal skills, social survival skills,
techniques for report writing and presentations, academic and professional skill

in particular discipline

ASHNUNISTIINeIazEIVINNEITBS 3(0-0-0)
Training in Biology and Related Field
Rawlvsedvn: 1Hsuaygy1nane1a1sduszdnivn wis nssun1sUIMIWMaNgas

o

nsEnauluniisausy seia v wietensuiinestesiuiuinemansgdanimdy

=y o

LABE19TBY 280 T1lue 58 8 UM NMsEITIBURNNULaTTEUBNaILUINEN

f VY a

Uszillunan1sinaulage191sddsuiinve unangnssuiulinanuuas et
Hnau

Job training in public, state-enterprise or private sectors related to biological
science at least 280 hours or 8 weeks, submission of job training report and oral

presentation, training evaluation by administrative staffs of the curriculum

together with trainer and/or head of the training organization.

avfafnuINeTineuazaviiiieados 6(0-0-0)
Cooperative Education in Biology and Related Fields

Jaulusiedun: SC 002 001, SC 114 602 uazldinsaadelidoandn 2.0 wazdas
1#5uaun1na1nN@158UsEa3v1 #3D NITUNITUINTUANGAS
AnUszaumsniuasvinuzu foRnwnuiiveuasanuniifeadeddumsnuvesizuay
lenvusgstion 560 $alus (4 1fow) Waurinwesiuednlaoysannisaiuily
WeussuiuUszaumsalinnu Wiauenanulinan wavdssisaunan1sinufumau
mMsUszfiunansihaulage1anssiunuwuaraouusenaunis

Training and practicing in biology and related fields in public and private sectors
at least 560 hours (4 months), developing occupational skills by integrating
classroom knowledge with working experience, oral presentation and submission
of post training report, work evaluation by academic advisor and officer of the

organization
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*SC 152 102

*SC 152 103

*SC 152 104

AauvaINuatenslianmuazlassaiedndlifinssandunds 2(2-0-4)
Invertebrate Biodiversity and Structure

oulvvassedvn: SC 101 001 Wiaiauwia
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ANUVAINYANE FUFIUINET N183NIAAIERT @353M8T NISFUILG TAINgT waznIs
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IuunUssinnvesdnlifinsegndundenunsresinaiilaiinseandunds
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Diversity, morphology, anatomy, physiology, reproduction ecology and

classification of invertebrates and chordates without backbone

UfuRn1sanunaInratenIeslaninuazlaseesng 1(0-3-2)
dndliifinszandunds
Invertebrate Biodiversity and Structure Laboratory

Lﬁﬁ)ﬂl‘ﬂ“llﬁ)\ﬁ']ﬁla‘lﬂ : SC 101 001 “s95183¥1A7U SC 152 101

v ¢

nsnaaesfURnsdugiver Medniamans a35Ime1 Mmsduiugioingiwazns

Tuunuszianvesdniliiinsegndundeniunsnesinnitlaiinseandunds
Laboratory experiments in morphology, anatomy, physiology, reproduction

ecology and classification of invertebrates and chordates without backbone
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Vertebrate Biodiversity and Structure
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History of vertebrates, lower chordates, diversity, morphology, physiology,
behavior and classification of vertebrates, comparative anatomy in relation to
evolution of vertebrates
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Vertebrate Biodiversity and Structure Laboratory
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Comparative studies of external and internal structures of vertebrates, dissection

of representatives of each class of vertebrates
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Biological Drawing
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Principles, techniques and practice in drawing of organisms from specimens and

microscope for study and research in biological sciences and field trips
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Field Biology
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Natural ecosystem, communities of organisms in different types of habitats, dry
dipterocarp forest, dry evergreen forest, mixed deciduous forest, rivers, streams,
lakes, swamps, ponds, sandy beaches, mangrove forest, researches on diversities

of life in each habitat and self-study planning

UUAn138IneInIAEuN 1(0-3-2)
Field Biology Laboratory
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Laboratory experiments in natural ecosystem, communities of organisms in
different types of habitats, e.g., dry dipterocarp forest, dry evergreen forest,
mixed deciduous forest, rivers, streams, lakes, swamps, ponds, sandy beaches,

mangrove forest, researches on diversities of life in each habitat, self-study plan

and field studies

AURAINAAIBNNTININULAZNITOUTNY 2(2-0-4)
Biodiversity and Conservation
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Principles of biodiversity, genetic, species and ecolosgical diversities, diversity
within populations, causes of the biodiversity loss and future prospect,
sustainable conservation and utilization of biodiversity in Thailand and case

studies
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Paleobiology
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Earth and early lives in geological eras, origin of life, diversity of life in paleozoic
world, paleoecology, the ancient environment of Thailand, evolution of

organisms, fossilization and fossil records, environmental changes, mass

extinction and field studies
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Marine Biology
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Biology of marine organisms, relationship between organisms and oceanic
environmental factors, water circulation, marine ecology, marine ecosystem,
morphological and physiological adaptation of marine animals, marine
productivity, food chain, marine pollution and culture of marine animals for

commercials, and field studies

Jsananen 3(3-0-6)

Parasitology
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Morphology and characteristics of parasites, parasitic protozoans, helminthes,
Nematodes and arthropods (ectoparasites), relationship between host and
parasite, pathology, symptom, diagnosis and host defense, epidemic control and

prevention

Ujian1susanInen 1(0-3-2)
Parasitology Laboratory
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Morphology of parasites in a laboratory and in nature, pathology of host, life
cycle of parasites, vector of parasites, practice on diagnostic techniques and

field studies
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Introduction to Protozoalogy
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Culture, morphology, physiology, ecology, systematics, evolution, life cycles and

hostparasitic protozoa relationships of fresh water, marine, terrestrial and

parasitic protozoa

Fawinenduuuziin 3(3-0-6)
Introduction to Malacology
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Biology of Phylum Mollusca, biodiversity, morphology, anatomy, physiology,
systematics, ecology, economic and medical applications
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Introduction to Malacology Laboratory
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Laboratory on the biology of invertebrate belonging to phylum Mollusca
concerns with the conchology, mantle organs, digestive system, reproductive

system, systematics, ecology and field study

nendnfanifiuthaznfivunuacdnfidesnau 3(3-0-6)
Herpetology
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The biology of amphibians and reptiles including their anatomy, reproduction,
development, evolution, distribution, classification, physiology and ecology, field
trips

UfRnsinendndaniuihauiivunuazdadidosaau 1(0-3-2)
Herpetology Laboratory
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Principle of identification, identification of amphibians and reptiles, morphology,

distribution, ecology, and research, field trips

NORANTIUVIER 2(2-0-4)
Animal Behavior
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Animal behavior for survival, physiological basis, classification, genetics and

evolution, ecological behavior, social behavior and importance of behavior

UuRn1sweAnsINYReEn 1(0-3-2)

Animal Behavior Laboratory
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Animal behavior from video, literature review of animal behavior, experiments
on animal behavior in the laboratory or the field, writing report and oral

presentation

YAV 2 AURAINRAIBNTINNUAZNITOYSNENVUALAMY

*SC 152 201

*SC 152 202

*SC 152 203

AUVAINVABUAZTUFIUINIEMTIBUATNY 2(2-0-4)

Algal and Plant Diversity and Morphology
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Origin of photosynthetic life, cyanobacteria, structure, biodiversity, and ecology
of algae, ancestor of plants, classification of plants, diversity and morphology of
non-vascular and vascular plants including bryophytes, lycophytes, fern and fern
allies, gymnosperms, and angiosperms, structure and reproduction of

representative types of different plant groups, ecological significance,

comparative morphology and evolutionary relationship
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Algal and Plant Diversity and Morphology Laboratory
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Laboratory work dealing with algal sample collection and biodiversity, form,
vegetative and reproductive structure, and ecology of representative types of

different plant groups, and filed study
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Plant Taxonomy and Conservation
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Principles of plant taxonomy, plant classification, plant nomenclature and
flowering plant identification, construction and use of keys, phylogenetic
relationship, family characteristics, origin and distribution, conservation of plant

biodiversity, and conserved plants

UfjuRn1seynsuIsuNuaznsoysnyg 1(0-3-2)
Plant Taxonomy and Conservation Laboratory
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Field study, herbarium, voucher specimens, plant collection and preservation
techniques, taxonomic characteristics, identification to plant families, genera and
species by means of artificial keys, field characters, evaluation of plant

conservation status
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Plant Anatomy
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Plant cells, tissues and tissue systems, cell and tissue differentiation in stages of

growth and development of plant organs

UfuRn1sn1einafansva s 1(0-3-2)
Plant Anatomy Laboratory
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Laboratory experiments to accompany SC 153 205 Plant Anatomy
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Economic Botany
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Introduction to industrial and economic plants, life history, origin, distribution,

morphology of an important economic plants, excursions

wanumansiutuiialunaiAsugiauuy BCG 3(3-0-6)
Ethnobotany for Bio-Circular-Green Economic Model
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Introduction to the discipline of ethnobotany, relationship between people and
plants, role of plants in human being and culture, concept of Bio-Circular-Green
Economic (BCG) model, sustainable utilization of plants based on BCG concept,
techniques and methods used in ethnobotanical field, method for assessing
ethnobotanical utilization, traditional ethnobotanical knowledge in local

community, transfer knowledge of ethnobotany to community, and field trips

NONWANEATNAISLNYAS 2(2-0-4)
Agricultural Botany
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Basic concept in agricultural botany, relevance of botany and agriculture,
principles of plant classification, identification, nomenclature, plant life cycle,
plant cell, structure and form, morphology, development, physiological
function, pollination and breeding biology of crop and horticultural plants, and

biotechnology for agricultural crop production

UHURNISNONEAEATINITNEAT 1(0-3-2)

Agricultural Botany Laboratory
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Laboratory skills in plant collection and fixation for morphological studies, plant
classification and identification by dichotomous keys, survey of typical
morphology leaves, stems, roots, fruits of important crop, ornamental and
horticultural plants, basic anatomical structures, measurements of some
important physiological parameters for monitoring plant health, pollen viability
test, ovule and seed development, vegetative propagation, plant nutrition and

hydroponic culture system, field study

P2 dndiIne waznslduselevdannsie 3(2-3-6)
Algal Biology, Ecology and Utilization
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Introduction to algae, origin, evolution, diversity, form, and ecology of algae, role
of phytoplankton in freshwater and marine ecosystems, harmful algal bloom,
use of algae as bioindicators for monitoring water quality, economic algae, algal
biofuel, algae in agriculture and aquaculture, commercial culture of algae, and

field trips
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Medicinal and Poisonous Plants
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Botanical knowledge of medicinal and poisonous plants, history of herbal
medicine, plants and their derived pharmaceuticals in alternative medicine,
chemistry and biological significance of natural products, natural products from
higher plants in modern medicine, psychoactive plants, molecular techniques
for identification of herbal and poisonous plants, Thai traditional medicine and

medicinal plants, and excursion.
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Animal Physiology
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Functions and controls of animal systems from cell membrane to organ
systems;

nervous, muscular, circulatory, respiratory, digestive, excretory, reproductive and
endocrine systems, interrelationship among these systems, body thermal

regulation and maintenance of homeostasis

Ufjuin1sa3sinevasdnd 1(0-3-2)
Animal Physiology Laboratory
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Experimental studies on properties and transport mechanisms of cell
membrane,

physiology of organ systems; nervous, muscular, respiratory circulatory and

reproduction system, video illustration of some system

#359N81V0INY 2(2-0-4)
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Plant Physiology
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Principles of physiology of plants, transport of water and solutes, mineral
nutrients, photosynthesis, cellular respiration, phloem transport and assimilate
partitioning, assimilation of mineral nutrients, stress physiology, plant secondary
metabolites, growth and development, growth regulators, movement and

response to environmental signals, control of flowering
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Plant Physiology Laboratory
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Laboratory experiments in principles of physiology of plants, transport of water
and solutes, mineral nutrients, photosynthesis, cellular respiration, phloem
transport and assimilate partitioning, assimilation of mineral nutrients, stress
physiology, plant secondary metabolites, erowth and development, growth
regulators, movement and response to environmental signals, control of

flowering
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Basic Immunobiology
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Introduction to the immune system, innate immunity, antigen capture and
presentation to lymphocytes, antigen recognition in the adaptive immune
system, T cell-mediated immunity, effector mechanisms of T cell-mediated
Immunity, humoral immune responses, effector mechanisms of humoral
immunity, immunological tolerance and autoimmunity, immune responses
against tumors and transplants, hypersensitivity, congenital and acquired

immunodeficiencies

dnivaasuazmatinnsguadninaaas 3(2-3-6)
Laboratory Animals and Handling Techniques
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Animals for scientific purpose, importance of laboratory animals in research
work, laws and ethical guidelines for the use of animals in scientific research,
biological characteristics and behaviors of laboratory animals, occupational
health and safety, rearing and care of laboratory animals, diseases of laboratory
animals and zoonosis, practical techniques including identification, sexing,
handling and restraint, infection, route of administration collection of blood,
euthanasia, and necropsy, alternatives for animal experimentation, and

excursion

Uszamiainenitugnu 3(3-0-6)
Basic Neurobiology
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Organization of nervous system, nervous tissue, neuronal communication,
neurotransmitter, sensory and motor system, neural control of behavior and

mood, leaning and memory.

#3sImenderiuivad 3(3-0-6)
Membrane Physiology
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Fundamentals of biological membranes, history of cell membrane theory,
structure and properties of cell membrane, membrane lipids, proteins, and
receptors, experimental methods for the study of membrane permeabilities,
transport processes of molecules and ions across the membrane, transport of
water and the regulation of cell volume, physiological function of the
membrane, membrane potentials and action potentials in neurons, regulation of
membrane transport in various tissues, membrane protein and expression,

physiological application of membrane in medicine and agriculture

YA3Ygey 3.2 YAIYIUEITTINGaznAluladdIn NN ISINYAT

**SC 154 320

diTinenszduluanauaziwandenvasiiy 3 (3-0-6)
Environmental and Molecular Plant Physiology

Houlvvasmedun: SC 101 103 %38 SC 153 320

ndnnauazngsTiANdasall nsrUINIMITININLarASTIENTesiY HugiuTed
Tuanaveseaduaslasaineity fugruseduluanaveswatandssnilufis Svswaves
Hademadanainden Ufduitusseninafivuazqaunid a3sinen Faadl Trinerszeiv
Tuanavesfitlunisneuaussieannaioaduinden inaluladdiniw fugimnssu
Fmerduasiedt uilumalulagyinim

Principles and laws of physics and chemistry for biological and physiological
processes in plants, molecular basis of plant cells and structures, molecular

basis of energy dynamics in plants, influence of environmental factors, plants

and microbe interaction, physiological, biochemical, molecular basis of
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environmental stress responses of plants, biotechnology, genetic engineering,

synthetic biology, nanobiotechnology

gosluunsuazasrIuaunIsasAulnlunIsndnney 3(2-3-6)
Plant Hormone and Growth Regulators in Plant Production

Roulvvassedvn: 1aid

UseLnnvasgasluunsuazaIsniuauMsasyiulaiiy unuivvessesluuisiazans
muauMsaTyivlnlun1siayuazaising1vesiiy sesluufigiaza1sniununis
wigrdulalunsmzugnuagnisvenefugiivluvasaveass UftRnisiiAeadeiu
miLm%'amaaﬁmuﬁmasmimuqumiﬁﬁmﬁm%miL‘W’wUQﬂLLasﬂJmﬁJﬁuﬁ:ﬁﬂuMaam
VAGRY WagyiruAnwIAMY

Type of plant hormone and growth regulators, role of plant hormone and
growth regulators in plant development and physiology, plant hormone and
growth regulators in plant culture and in vitro micropropagation. Laboratory
involved in preparation of plant hormone and growth regulators for plant

culture and in vitro micropropagation, and excursion

smamsiguaznisugniiuuulalasiniing 3(2-3-6)
Plant Nutrition and Hydroponic Culture

Reulvvassedon: Lif

fugusuUinusnemnsiidesnisuasihluld magedu s lle msvuds nii
LAZN15IN5 1A IMNT BnSnavesduindenlagsausinilvuaraisinervessinde
401185190 M1 TNY HANTENUVBISIARIMNTABNITIAULA N15IATEY KaKER LAy
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AnuduiussenIdlsaivuasdngiy n1sugnitvuuulelasindnduaznisussendnig
N3A1 viruAnwgnu

Fundamentals of plant nutrient availability, uptake, assimilation, transport,
function, and deficiencies. Influence of plant root environment and root
physiology on plant nutrient status, effect of plant nutrient on plant growth,
development, crop vyield, and relationship to plant diseases and pests,

hydroponic culture and commercial application, and excursion

ulumalulagdaninmienisinens 3(3-0-6)
Agricultural Nanobiotechnology

Foulvsedvn: lafl

fugruulumelulad msvssgnivesnlumalulaflunnnuesegelu dud awdn

iy msmuauuazdanislsaiy Jeuily uazniswdndnd wilumalulag@inmdded
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Basic nanotechnology, application of nanotechnology in modern agriculture
including plant production, plant disease control and management,
nanofertilizers, and animal production, green nanotechnology for sustainable

agriculture development, and recent advance in agricultural nanobiotechnology

Yaw M 4 FaImerseauaauazlaana

*¥*SC 153 401

*¥*SC 153 402

Yymensziuasuazluana 3(3-0-6)
Cell and Molecular Biology

ReulyseFun: SC 112 501 viaiiiguwin

Tassafanaguiiivoasad a1sdiluana dudauarifauinisveusad iwadlnsans
Tonuazganilen lnssasauaznsvudsinuberuead lulnaouedes aaslswanad lu
lototuasiafnduaziuunueddy szuudulawuiusy nsvudslusiunsluigad o
Inainiaduuagnisindeudiveaead lunindusniwaduayy fjauviusszvinnead
fupdoa Gunazdluy lassadnedu n1591809uaN15YeuuINAOUE N15AIUANNIT
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wanseenvesdulugadinsanslontazyanilon Mydsdyauvesad 1gdnswaduas
nalnenuawiginaiwad nswasuudasannvousad nsuALazNIIAEYRITAd N3
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Cell structure and functions, biomolecules, origins and evolution of cells,
prokaryotic and eukaryotic cells, structure and transport across plasma
membrane, mitochondria, chloroplast, bioenergetics and metabolism,
endomembrane system, protein sorting and transport, cytoskeleton and cell
movement, extracellular matrix and cell interaction, the nucleus, gene and
genome, gene structure, DNA replication and repair, control of gene expression
in prokaryotes and eukaryotes, cell signaling, cell cycle and its regulation, cell

differentiation, cell aging and cell death, cell renewal and stem cells, immune

cells, and molecular regulation of cancers
UuRn1sTInensziuwaduazluana 1(0-3-2)

Cell and Molecular Biology Laboratory

Seulvvassedun: s19391Au SC 153 401
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A practical course introducing basic techniques to accompany SC 113 401 Cell

and Molecular Biology

2IMYINIT238Y 2(2-0-4)
Developmental Biology

Reulus1edvn: SC 112 501 wiaifivuirin
ASEUIUNIS SIS LAz ianvesdn Tuasiiy navesgesTuuwazdsndeudonisiasy
vosdninariiv maadguaziauvesdlidinlussfuwaduazsziuluana nalnnis
LLE‘W]&EJEJﬂ°UEJ&guﬁlﬂ’mﬂuﬂ’]iﬁla‘imLLazﬁ@uuﬂﬁumadﬁ%am

Animal and plant growth and development processes, hormonal and
environmental effects on animal and plant development, cellular and
molecular developmental biology and gene expression during animal and plant

development.

HeywInen 3(3-0-6)
Histology
Sauluvassedun: SC 101 001 waz SC 101 002 Wiswiauwin

Janginiavedlasiaiiuasninveswadiilowte ofeny seuveivzvawyyd Welde
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yih eidaiieaiy dodendanile ieifouszam Lﬁal,?jaiua"s’m:%’ummiﬁﬂ IPUY
NoNus19NIY seuunywIsulaie sruunAndenuariindes srUUMAAUDINT
seuumela ssuududiessuusioulivie uagssuvduiug

Histology of structure and function of cells, tissues, organs, organ system in
human

body, tissues of epithelium, connective tissue, muscle tissue, nerve tissue,

tissues of sense organs, integument, blood and lymph circulation, digestive,

respiratory, urinary, endocrine and reproductive systems

Uianslgyvanen 1(0-3-2)
Histology Laboratory

Foulvvasseivn: s1e3vAU SC 153 404
UftRnaifefulasaisuasnihiivessadidofouaze forzvessruunislusame
Laboratory on structure and function of cells, tissue and organs inside body
Faneszaulaanadssend 3(3-0-6)

Applied Molecular Biology
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Molecular genetics, DNA replication and repair mechanisms, control of gene
expression, genetic recombination mechanisms, microbial genetics, recombinant
DNA technology, basic bioinformatics, plant gene transfer and genetic
engineering, animal gene cloning and gene transfer, application of molecular
techniques in crop improvement and plant breeding, medicine, and food and

drug industry

wediafiugiumedinesziuluana 3(1-6-5)
Basic Technique in Molecular Biology

Reulus1edun: SC 112 501 w3a SC 153 401 @ SC 803 305 wIoiflguwin
wadiafugiunsdinerssduluana msldgunsallufesjifinisnsirinersesu
lana MImuInkaNISnea Al lunumMuIIng1ssauliana n1satanalaia
fidue nansounoufinudioad msdenfiduenazihfidulegnuandngiwad s
wenfLdueandsdTinngusing 9 Mausnuauiduememaiadidningliida msadn
wazdnUsunalusiu nsuenvunlusiusemalin SDS-PAGE mada PCR N153tAT1¥%
mefuimduesiomaia PCR Msuenensiuenammn waynsineinisianseantes
Busewmaila RT-PCR

Basic techniques in molecular biology, instrumental usage in molecular biology
laboratory, calculation and preparation of chemicals in molecular biology,
plasmid DNA extraction, competent cell preparation, DNA ligation and
transformation, DNA extraction from different types of organisms, separation of
DNA using electrophoresis, protein extraction and quantification, separation of
protein by SDS-PAGE, polymerase chain reaction (PCR) technique, PCR-based
DNA fingerprinting analysis, total RNA isolation, and gene expression analysis
using RT-PCR

nMsnziasaddn 3(1-6-5)
Animal Cell Culture

waulysedun: laid
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Basic culture techniques of animal cells, cell types and culture characteristics,
cell culture media, culture conditions and types of growth media for
mammalian cells, changes in shape and function of cultured cells, the
applications of animal cell culture in toxicology and physiology, and related

laboratory.

5 WUgAEAUAIINUINT

Wugeansilosdu 3(3-0-6)
Elementary Genetics

[oulvvassedun: SC 101 001 wiauiuwin

nsudagadiarnsasuanduiug n13aeneaRugNITNAILN VBLNUIAALAT I

YU dafliiaweada n1sanenenanvaeRugNITUNgNAIUANAIETIUTDE
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fugnssufignaruauiieIufioguulastulesine nisdienendnvuzidsuiuna
dunanazinoudiudu a1siugnIsy NMSLARIENYBAULAENITAIVANNITINUYDITU
nsnaneszauIuuaslastuley Wugmansvaauyed Nugaansvedunid fugeans
Uszrnnsuagiiaunms meluladfidueuazauimsiusmansaidumlg q

Cell division and gametogenesis, Mendelian and extension of Mendelian
genetics, multiple alleles, cytoplasmic inheritance and maternal effect,
probability in genetics, sex determination and sex-linked gene inheritance,
quantitative inheritance, linkage and recombination, genetic material, gene
expression and regulation, gene and chromosomal mutations, human genetics,

microbial genetics, population genetics and evolution, DNA technology and

current topics in genetics

UftRnswugandidosdu 1(0-3-2)
Elementary Genetics Laboratory

Reulvvassedvn: :e3vIAu SC 112 502
wadiafiugiulunisldusamiiutaglunisaassmisiugamans Anwinisaienen
WugNITUANBLLALILAzaRIaNvENTaNiY N1sVAdaUlA-awAls N1TLUATAALUY
LulnFauazluleda uavnisiesizidiuaulasiuley Wndlasuniiu fiugemansvosuyud

WugeanUsEans fugmanidalsinm uagnisainfiouelewiu
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Basic technique in using Drosophila melanogaster for an experiment in genetics,
monohybrid and dihybrid cross, Chi-square test, mitosis and meiosis divisions
and chromosome number analysis, sex chromatin, human genetics, population
genetics, quantitative genetics and basic DNA extraction

FIMUINIT 3(3-0-6)
Evolution

Roulvvasseden: SC 112 501

Na o [
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Evolutionary history, evolutionary theory, evidence of evolution, natural
selection and adaptation biodiversity, macro-evolution, speciation, pattern of
evolution, origin and evolution of kingdom of life, micro-evolution, basic
population genetics, molecular evolution, evolutionary development biology,

human evolution and theory of modern human migration

\wadwugAansidaay 2(2-0-4)
Elementary Cytogenetics

Roulvvassedvn: SC 112 501

nutawaduasnginssuedasiilen lnwvairsvedaslulualudeddindigs Taslule
Adnvazfiey nsivunwanazlasiulsuma nsiasuulasuiunasgusisves
Taslulan mallanisAnwilaslulaunaznisdounavdlasiulan lasluleuuay
ANUFNRUSINTTAINTT Msfnweadiugamansvesisdnitasuywd

Cell division and behavior of chromosome, chromosome structure in higher
organisms, giant and lamp brush chromosome, sex-determination and sex
chromosome, chromosome  aberration, chromosome  techniques and
chromosome banding, chromosome and evolution, cytogenetics of plants,

animals and human

UfjuRnswadnugaansilosdiu 1(0-3-2)
Elementary Cytogenetics Laboratory
Roulvvassednn: s183w1AU SC 113 501

UfUanmsingriumaiiamasadiugaans
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Laboratory techniques in cytogenetics

Wugeansaywed 3(3-0-6)
Human Genetics

Reulvvassedvn: SC 112 501

Anudiiuguvesiiuonyud lasluley wadiugmaniuasiluuveuyud ns
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Aansvozise NugmaniBalauiuuazidadaed Wugmansuszans TAMugmans
waz Mvelagiuvensidemanugaansuywe

Basics knowledge of human DNA, chromosome, cytogenetics and genome,
genetic inheritance of human genetic disorders, hematogenetics, cancer genetics,
immunological and biochemical genetics, population genetics, forensic genetics

and current topics on human genetic research

wialulagynwauny 3(3-0-6)
Plant Biotechnology

Roulvvasredun: aid

welulagTanmenuisnaiy meluladfnmeuiivaielmlndnnsvesmelulad ns
Wewaziwun nsdanisanui lasinsdlug aefiuifdwenandaiivuaznisiluly
Usglevuaiulaondowara3esssy gsnamalulagiinmiuiivuasnisayuy uas
miﬁﬂmamuuaﬂamuﬁ

Conventional plant biotechnology, modern plant biotechnology, principle of
technology, research and development, knowledge management, genome
project, DNA fingerprint, plant products and utilization, safety and ethics, plant

biotechnology business and investment, and excursions

UNEINUSNTTUNYUAZERD 2(2-0-4)
Plant and Animal Genetic Resources

Feulvyasevn: SC 112 501

AR TR MATIUgNISUNISiTLazdR T N1sAUTIVTINAUAURY SN IR UGN TIY
yosiusiiniuasfinfinizugn mafinwidneay mvssdiukadowuuaznisoying
Hetusiinlusunasiuwardu 4 masyindideriusdnflaglfinaluladtanmluguves
msududsiidouaziseu mslaauds maldideRugamsumsusuusaiug
Importance of plant and animal genetic resources, collection of genetic variation

of wild and cultivated plants, characterization, preliminary evaluation and

conservation of plant germplasm in gene banks and others, biotechnology for
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conservation of animal germplasm such as cryopreservation of sperms and

embryos, cloning and uses of germplasm for genetic improvement

UuRnsunaeugnIsunsuazdn-d 1(0-3-2)
Plant and Animal Genetic Resources Laboratory

Reulvyassedu: :183¥1A9U SC 153 505

nsuTIUTINRUGivwazdad uaznisiaudnuilunesuvessguazionyu waila
fugrumatinedldlumaivaunuareying

Collection of plant and animal germplasm and field trips to private and

government sectors, biological basis for collection and conservation

wugAansUsEYINg 3(3-0-6)
Population Genetics

Feulvvessedv: SC 112 501

AnvimatiadAgnisiugaansusesansuazats tlauasiznsiaaaunuiuwlInig
FiugnITN anmaNRAUsEYINT NMsHANLUUFY nsnauiuduulildy nadsunda
Aty Waunsupenfime sildlunufuiugmansussns wag sdetlagiiuves
NFITEMINUgAansUTEIINT

Technical terms in population genetics and statistics, types of genetic variation
and assays for detect variants, population equilibrium, random and non-random
mating, change in gene frequency, computational software in population

genetics and current topics on population genetic research

I udenyaIVIN 6 MinvzIReuazmatianisiesufuRnismaineidansdanam

*SC 153 601

lulasmatiauazanuuasndenaissuifinsinermansdanm - 2(0-6-4)
Microtechnique and Laboratory Safety in Biological Science

P a -

Woulusedvn: laidl
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Chemical and biological safety in biological science laboratory, principle of
microtechnique in plants and animals, chemical preparation for cell fixation and
preservation, sample preparation of plant and animal tissues for light

microscopic examination, basic practice of the preparation of tissue such as

72



*SC 153 602

**SC 154 601

fixation, dehydration, sectioning with microtome and staining of the sections,

and other practical skills in microtechnique

salisuisideuazmaludusznauntsnisinenaansdanin 2(1-3-4)
Research Methodology and Entrepreneurship in Biological Science
Reulvsredvn: laid

ﬁugmfﬁmimﬁwmmamiﬁamiﬁﬁﬁa se1UguITITR NLarUTINA A0y
wazauyigulunaInermansiinin grudeyaivinisuaznisauAudeya n1seenkuy
mMsnnasslazMTIATIETeYa 5581UsTAATouas A ITRdREMITINIS nsdnaen
HAUVNGITINTS MIWEUTDEUalATINTITELAZ T893 N130anLUUTUamBIVa
31N15 INYENITUBAUDNANUIVINITHUVUTTENY mmi’ﬁaaﬁuéjmﬁwéauwLLas
nsazifiananunindaunsyyr madeuifanssuiifsadostiunssuiunsats
uinnssumamaluladfiendennuimaineimansianmlaeiifidornagainlsany

gravnssuLazusEnuuuléY n1spauuenaniud

Basis of the scientific method for research, qualitative and quantitative method
of research, biological science questions and hypothesis, academic database and
searching, research design and data analysis, research ethics and academic
integrity, academic plagiarism, writing a research proposal and a research report,
academic poster design, academic oral presentation skills, introduction to
intellectual property and infringement, learning activities linked to the process
of innovating technologies based on biological science knowledge coached by

industry and company experts, and excursion

FUUUIMITGI NN 1(0-3-2)
Seminar in Biology

Roulvsedvn: Lid
Piavenanuitefiaulawagiadefidudunnunainuifonadinewazaiunivg
Retesiidfuimeunslugiudeyaivnns masSeusuazyadnamdmsunsiieae
HAURUUUTSENS Msindontiaueranuuuuussens nasiedaiioiiauenay
LUUUTIEIE N1SLASELUNEDI309UTEN0UNTUILALOLUUUITEIERAZUNANE DL U
N3N

Presenting current research of interest in biology and related fields

published in academic database, preparation and personality for oral

presentation, oral presentation training, medias preparation for oral
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presentation, preparation of summary for oral presentation and graphical

abstracts

1A399IUIBN9TINE 3(0-9-5)
Research Project in Biology

Roulvsedvn: lifl
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USnwnan Aanssunisidou laun Msfisuiilassnuidsuasdiausiinlassuive
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Tassnuddeneyanadifionansdussimdngnsdunssumsussifiuegislios 3 au
srfuennsdfivinuvesindnw uaznisdsenuidsatuanysailiduaianio
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An independent and individual research project in biology and related fields
under the supervision of curriculum lecturer of B.Sc. in Biology program as a
main advisor, class activities including research proposal writing and
presentation, research progress presentation, examination of individual research
project by oral presentation assessed by three committee of the B.Sc.
curriculum lecturer together with student’s advisor, and final research report

submission to the Department.

msldinsesfionsinermanidanm 3(2-3-6)
Instrument Usage in Biological Science

Roulvvasredun: aid
ninmsuarmsvinuvenaieflefiuguwazadosdioflilunuanesuiisniugedy
lun13Ane1ITemainudIIng1veaiy Mamuiiinelseaulaanauasiugaans way
mesudniinguasdanndon msUszendliiaiosdlelunuidedusiis q msdnw
yonan il

Principles of instruments and operation of basic and specific instruments
essential for research studies in the field of plant biology, molecular biology and
genetics, and zoology and environment. Application of tools in various research

fields. field trips
n1SHAREEMINEAERS 3(2-3-6)
Scientific Media Production

= a =
Raulvsiedvn: Tl
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Angreansuaryunesdnunsdeats Uszuduiud Ussinnvesde 33n1aidonde
Whwsnenisadn fuilam 30 nMssununsEn nseuau de Tsunsy msiBeuanud
niagidss nstuiniavad dandde deueeulal warasusssu

Media, science and communication aspects, public relation, types of media,
media relation, goal of production, consumer, theme, production planning
media, framework, program, script writing, image and sound, recording, video,

multimedia, social network and ethics

wailanaaliganieIniaaans 3(1-6-5)
Techniques in Histochemistry

Feulvs1evn: SC 101 001 vaiisuivia
wadamaaiiganieimamansidinuifeiuisnaes 4 lumanieuidodouasns
Uszgndveddinismaaiiganiedniaaians laun nisinliuisaisldaaudu nns
wiuiidhemufu nsadaiede msndansflukarnisdinfedeiiiu nénnsves
wnilganisinamansiiisadestuieules msliiBnmaniisanieinamandiiie
uansaslulalasm TUsAu nsneziilu afin nsailanasn ansd waziouleslsng o Tuwad
waziifoidoiiunfuarne sanin

Histochemical techniques dealing with different methods of tissue processing
and their application to histochemical procedures, including freeze drying and
freeze substitution, tissue fixation, production of paraffin and frozen sections,
principle of enzyme histochemistry, the use of histochemical method to

demonstrate carbohydrate, proteins, amino acids, lipids, nucleic acids, pigments,

and various enzyme in cell and tissues of normal and pathological condition.

N3AIANNIATFIULAzNSIAN1TTuiRsUf TR Inenaansdanm - 3(2-3-6)
Quality Control and Management in Life Science Laboratory

Roulvsredvn: aid

Introduction to laboratory quality, importance of laboratory quality, quality
management system, history of laboratory quality management, international
laboratory standards, facilities and safety, laboratory design, safety management
program, emergency management and first aid, equipment maintenance
program, purchasing and inventory, process control, sample management,
introduction to quality control, quality control for quantitative tests, quality
control for qualitative and semiquantitative procedures, assessment, audit

program,  personnel. customer service, occurrence management, process
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improvement, documents and records, and organizational requirement for a

quality management system

FrasaumAransiiasiu 3(2-3-6)
Introduction to Bioinformatics

waulysedun: lud

wdnnsiugiu 35013 uazidesdefllflunisiransauna grudoyauandinies ms
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WnEATANERS Transaumaludiny

Basic concepts, methods, and tools used in bioinformatics, bioinformatics
database and servers, sequence and structure alignment, protein structure
prediction, molecular dynamics simulation, methods for phylogenetic analysis,
introduction to basic programming in R, applications of bioinformatic research in

life and agricultural science, bioinformatics in society

s183% 80NN a1V NUAFRULBNEIVIIBITIINI
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UUAILAZYAUNTENINITNYAT 3(2-3-5)
Insects and Agricultural Microbes

Roulvvasmedvn: Lid
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Insects and plant diseases in ecosystem, general structure of insects, economic
insects, insect utilization, insect pest management, characteristic of plant
pathogens, plant diseases and seed diseases, abiotic disorders of plants,

beneficial microbes in agriculture and utilization, integrated plant disease

management
AUUaanNenIaLAdl 2(2-0-4)

Chemical Safety

waulvvassiedun: laifl

76



nsPuunlssinnvesasiniidunsie sUfydnvalvesansialidunsiy lenaisteyaniny
Uaendy nsdanisansiafiuazveadedunste nsusseduanudedunsinmietu
asialsunse FPUUNSAIUANLTNIAINTTULALITINTTINNNT qﬂﬂizﬁm’mﬂaaﬂﬁﬁld’m
yana n1sdesdunaznisnaulimnanidu nguuiewasngszidousng 9 fAateq
ansedsunmouaruisenainsunmeluresjiRnsaiisunie

Classification of hazardous chemicals, chemical hazard pictograms, safety data
sheet, management of chemicals and hazardous waste, risk assessment in
working with hazardous chemicals, engineering control and management
systems, personal protective equipment, prevention and emergency response,
laws and related regulation, hazardous chemicals and hazardous reactions in

organic chemistry laboratory

*SC 254 501 iadidiTsauaznisUszgndlilugmanvinssuiaiasdiens 2(2-0-4)
Green Chemistry and Application in Cosmetic Industry
RoulvwasseIun: SC 251 002 Wia SC 201 101
AuARTIvEenTeAlid ey 98l ndnn1s 12 Usensveunididen

nsdanisvesdsnaznisvesiunisiinaeids ﬂ’ﬁ’i’ﬂLLa%ﬂ’]ﬁﬂ'ﬁUﬂNaﬁJiiﬂugﬂ’N

'
o a

Fandau n1slvarsazareMiuinsdudawIndey wrandsnuniadon Sngaun

q

D

v

anusmiinduanldlunld nme5auasen nssvunsediiiduinsfudundoy
gnAmNTIIARedeNs ansssuldnsnamaTasdens N WEA e WAt
guaLduNy HAnfueiguain nandusiestulaan ussatasidmiuiaesdien aild
Fealugnamnssuiadesdiens dwdsznevnazarsililuniesdionsiiluingse
Aawndey

Green chemistry concept and definition of sustainable development, the 12
principles of green chemistry, waste management and waste prevention,
measuring and controlling environmental performance, greener solvents,
alternative energy sources, renewable resources, catalysis, greener chemical
processes, cosmetic industry, chemistry of raw materials for cosmetics, product
development, hair care product, skin care product, sun protection product,
cosmetic product packaging, green cosmetic chemistry, green formulation and

ingredients

a v a a a a Y 14
a3y nauiinaInguasdainendeingey
*SC 153 701 AaUsnnedanmuazn1suseiivanninii 3(2-3-6)
Bioindicators and Water Quality Monitoring

= a =
waulvsredu: Taid
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AUNUIB VDIV ITNI TN NENNITWALAMUANAYVDINITANAIUATIVEDY
Fandoumedann fMusdniedanm Wiud Uan wias unasimeudn’ amsie wie
wnasimeuity waziviluszuuiinanad auduiussewiavdnedanmuay
@mmwﬁw %ﬁmiu,azLwﬂﬁﬂmﬁmﬂmmwﬁﬂ wmadansinuazUseiduiiionsinny
penanudsindennaiinluiida nngnisaflussuuinine s wy ging
Tty nsUguuBansIe MIaraNaTIYINNTINNLALANTYE BT RUNNNTINN

DALAZUOTINAVDINITAANINATIFADUAILINGONNIITININ NITANAALLUY LAZATT

e

$raesanunisal matanminensmahuerdanaden MsfinufoRlunieau

Definition of bioindicators, principle and importance of environmental
biomonitoring, bioindicator organisms including fishes, insects, zooplankton,
algae or phytoplankton, and aquatic and plants in aquatic ecosystems,
relationship between bioindicators and water quality, methods and techniques
for measuring water quality, measurement and evaluation techniques used in
environmental freshwater biomonitoring, phenomenon in aquatic ecosystem,
e.g. eutrophication, algal bloom, bioaccumulation and biological magnification,
advantage and limits of biomonitoring, forecasting and simulation,
environmental and water resources management, practical training in the field.

a

Framnssunazimaluladfunduandoudefivtunusin 3(2-3-6)
Introduction to Bioengineering and Phytoremediation

Roulvsedvn: i

ansuafiwuavansuudeuridaluslludanndey nanyanszuIumnaluasidnd ns
wUsanmuaznsiedeuiivesansuaiivluduinden JAunIduarnIzuIuNsUIURLaY

a

nsgevaaIvaIsuaiiunleaunsd lulowuiwesainsunisnsramialsuanivly
Auandou fuguduirinervesiivuasfiviil auauiRavaulaveninldas nalanis
dTineuarseavlianaveamsasaulaveniinluiiy Bosmeiugimnssudmsunis
Tfwgadulangutinifiofunduindon yumesagtuvesnmsléimalulaganie ns
geNuUUTNSIMnsIuLazndnnsyiawnndeuazondemalulagainfiv 35nsldfe
ogadsBulumaidauariuniuiituning feuazszuuteseiug Ufohninieaty
nstinansuafivmadanimiasmeluladiiundaunndondedy nsnwmaauy

Pollutants and emerging contaminants in environments, fundamentals of
physicochemical processes, fate and transports of environmental pollutants,
microorganism and microbial process for bioremediation and biodegradation of
pollutants, biosensor to detect environmental pollutants, basic plant biology
and hyper-accumulator vegetation, physiological and molecular mechanism of
heavy metal accumulation in plants, genetic engineering methods for

phytoremediation of heavy metals and toxic contaminants, current view of
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*SC 902 201

SC 902 203

*SC 902 243

phyto-technology, engineering design and principles for environmental cleanup
using plant-based technologies, the use of sustainable plant-based approaches
to site remediation and rebuilding, plants and constructed wetlands, laboratory

practices in bioremediation and phytoremediation, filed study

enAanideundon 3(3-0-6)
Environmental Science

Reulvsredvn: laid

AMIINTBCINEIMEARS AN oy ndnn1snsdnainendmiutnineaians
Fauando mmmaa{]mm?{unmﬁau wau Jymdsadey Joymnisidouves
n¥menssssued Jymuafivdanden THun uaiemath tafienserne uaiy
NVBY WarIELSUATIE UaTEEY 9 nstlosfusaznaluladnisdnnsuafiwdesdu
PSRBT MIYSNEMTNEINTEIINIR MITimuTIddy

Overview of environmental science, ecological principles for environmental
scientists, causes of environmental problems, energy, environmental problems,
natural resources depletion, environmental pollution including water pollution,
air pollution, solid waste and hazardous waste pollution, other pollutions,
pollution prevention and basic environment pollution management technology,

food security, natural resource conservation, sustainable development

szuulinaliliinunsaysng 3(3-0-6)
Forest Ecosystem and Conservation

Roulusedvn: i

fow asrUsznau lassadawasunumuidivesilsl Jasdedwanden Ulivedandu
nsnsyanedn Unldveadiedlne u3nisves ssuulinnaUald niseusnulald anunw
gty AuanauuazguuuuMseyintazteunnen ISz UL dnatlsiuns
ausny

Definitions, forest composition, structure and function, environmental factors,
forests of the world and distribution, forests of Thailand, forest ecosystem
services, forest conservation, current status, threats and conservation

approaches, term paper on forest ecosystems and conservation to be assigned
uafiuduIndou 2(2-0-4)

Environmental Pollution

Roulvvassedaun: SC 902 231
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*SC 902 244

*SC 903 311

*SC 903 312

Snvasvouaivlaehly uiwaivniena uafiviu veuds wazuaiwides i3
widgmuafivuisdseian nstesiukazniseysndanimwinden Yaymdsundoud
Aatuludszndlne

Pollution in general including air, water, soil, solid wastes and noise, treatment
of

some pollution problems, protection and environmental conservation,

environmental problems occurring in Thailand

UftRnsuaiiviuinday 1(0-3-2)
Environmental Pollution Laboratory

Reulvyassnedun: SC 902 243 WiieseAvnsau SC902 244

nsldviesufifinis aunsel 1n3esile nansenuvesasiadimdndngiiy uafivnisiu
nsnsainduaeetluusseina nMsnsamaiuinelodesasud nslAsIen
ANYAULVYLYUYU NEIUNIUFEN

Usage of laboratory, equipment and instruments, effects of herbicides, soil

pollution, measurements of dust in the atmosphere. detection of black smoke

from car exhaust, analysis of community garbage, alternative energy

TAIngInANuLasEUUENTEUMAYIAENAT 2(2-0-4)
Landscape Ecology and Geographic Information System
Roulvwassedu : SC 901 102

o v ¢

U3 VOULIR LLazﬂ’nuﬁﬂﬁ'ﬁyﬁumﬁnﬂiw&nﬂ’mﬁu ANFNNMALA WUIAAYDIUIFINGN
ey niiUszina dnwazreiuTEINg AsunequituAuuarnsTdiau auvmueans
\Ainguuuy veuiivsemea AsdiFinfusuuuuveanivseme nszuaunsnsineinetly
niivszna wellan1ssusverlng ssuvansawnagiiamans  wnfnvesdieing)
mafufuNIeYSnInNeIN T AkarAsndon

Definition, scope and importance of landscape ecology, key technical terms,
concepts of landscape ecology, landscape, landscape features, land cover and
land use, causes of landscape pattern, organisms and landscape pattern,
ecological processes in landscape, remote sensing technique, geographic
information system, applied landscape ecology concepts in natural resource and

environmental conservation
UuRn1siAIngInIANLLALSEUUASAUMAIATEAS 1(0-3-2)

Landscape Ecology and Geographic Information System Laboratory

Roulvvasseden: SC 903 311 Wias183¥197u SC 903 311
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**SC 903 343

WATANITANTIINIAANIY NSTTLNUNNRUSEINA Wudia LATesudu uifiead N3

U LA
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&

wUan1ngnevneeINAkaENTIATIEAITIuRfIesEUUasauwmAliaans UjdRns
meduufigonndosiuiidelusieisn  SC903 311 duAinginiaiiukazsyuy
asaumnagiimanslaenilunginans fusenideanilovesUsemalneg

Field survey techniques, use of topographic map, compass and GPS receiver,
aerial

photographic interpretation, spatial analysis using geographic information system,
field studies corresponding to the topics in SC903 311 Landscape Ecology and

Geographic Information System, focusing on northeastern Thailand

Mé'nyjamaﬁwmqmmﬂ 3(3-0-6)
Fundamentals of Air Pollution

[Reulvvassnev: SC 902 231

druusznouiiddyvesiafivnisennia gaiaingfifstesiuaivmasine fu
UIT81AA LLMﬁQﬁNW“UENJJ@ﬁEW’N@’m’]ﬂ UILLANUYDIUANENIIDINIA HANTENUVDY
AN EN19LINA MTINENTUANYNRINA NTAIUANNINIAINTTHA M UANTHA NN
EJ’]ﬂ’]ﬂLLa%ﬁﬂ’ﬁQﬂuu@ﬂﬁﬂﬂuﬁ

Elements of air pollution, meteorology, atmosphere, sources of air pollutants,
classification of air pollutants, effects of air pollutants, measurement of air
pollutants, control of particulates and gaseous pollutants. Excursion is required.
Practical study to accompany the course SC903 335 Fundamental of Air
Pollution.

Field trips and special projects are required.

msUisLﬁuwanswu?ﬁumé’auLLasqmmw 3(3-0-6)
Environmental and Health Impact Assessment

Reulvvassnevn: SC 902 201

AUV MENNNT waznsEUIUNSUsTunansenuAsnden wada 33015 uax
wanslunmsdarhenumiesmeinansenuaunndo ﬁmﬁuazﬂawmaﬁﬁmﬂﬁaq
fumsilengsinansguaanadennisidiusnvessz ey snsmsmun Josiu
an wazudlunansevudainden

Definition, principles and processes of environmental impact assessment,
techniques, methods, and ways for preparing environment impact assessment
report, index and law concerning environmental impact assessment, public
participation, measures in controlling, prevention, mitigation and solving

environmental impacts
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*SC 904 422

faingrdniviuaznisaysng 3(3-0-6)
Wildlife Ecology and Conservation

Houlvwassedun : SC 901 101

anunevesdn iUl AmnamannvanevneTaninwesdail dededidn iuadenislunis
3970 nandnvesdnivuazdadefiinadonandn Jadeiivihatednivn wedadisia
Uzwnsdnivn wanniseusnduazdanisdnivn

Wildlife definition, wildlife diversity, factor that wildlife need for their living,
productivity of wildlife and factors affecting productivity, factors that destroy
wildlife, wildlife census technique, principles of wildlife conservation and

management

Tt litunusii 3(2-3-6)
Introduction to Forest Ecology

Roulvvassiedu : SC 901 101

ANumngresssuuinaUild nsnssaneivestnlilulan ssruseneu lassaduasy
unummthivestldl Jededananden Wei euduiusseninfisuazdns watnves
U1 Ussinmaesthldluesdounarnisiesgiinld auddgaestilsl nslausylovd
Unldl wazuuImeniseudnuunldiludagdu nisfnwiaadjiRaivaiunisilauagnan
WaENSANYINIAEUIN

Definition of forest ecosystems, world’s forest distribution, forest composition,
structure and function, environmental factors, plant life, interconnections
between plants and animals, forest dynamics, types of tropical forests and
forest analysis, importance of forests, use of forest resources, and current forest

conservation approaches, field survey, seminar and excursion required

YAIVINAUTRINYAENS

*SC 153 720

Thngneransvusuzin 3(3-0-6)
Introduction to Forensic Botany

Reulysedvn: ludl

sy TRuazanuiiuguienfunsssendmadungnumansglunisiuaiumaia
Wemans unaamangusuliingieansainsgyinel nvIne1 nMatunsuaulyl
¥a3inen Inerainite nelniamaniiiy nsszyiudunioimuiituazaivine
IAnerseduluanafivssyndduiy fvdifivuazenaniiy aseengrdrodauazyseam
yialmifildandiy madansAnwinaznsddnu damuazitnislunisuvadeya ns
Uszanamgnsalluaniuilinmnuastiaiainisme uaznsgau

History and basic knowledge about the application of botany to forensic

investigation, sources of forensic evidence from palynology, dendrology,
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*SC 002 002

*SC 002 003

dendrochronology, limnology, phycology, plant anatomy, identification of plant
portions or remnants and algae, elements of molecular biology applied to
plants, poisonous plants and botanical drugs, new psychoactive substances from
plants, techniques of investigation and study cases, problems and methods in
the interpretation of data, reconstruction of crime scene and postmortem time,

and excursion.

fRdnatvIuLLzn 3(2-3-6)
Introduction to Wildlife Forensic Science
waulusedun: Taidl

|aa i v fou ¢

untgiing ﬂgwmwLﬁﬂ’;‘ﬁ'@qﬁumif-ﬁ:uﬂ3mLLaxal§iﬂwamﬂﬁ AM3msIRaauiin
winlupddn iUl wediauarisnisdmsuldlunisfinwiuiifdning welian1edyinen
seuluanaivszendlilususnuidfdnnng msujiRnusaznisinuaiaau

Introduction to wildlife forensic science, wildlife protection and conservation
laws and legislation, wildlife crime scene investigation, techniques and method
for wildlife forensic investigation, techniques in molecular biology applied to

wildlife forensic science, practical training and excursion

Jvenmansilesdu 3(3-0-6)
Elementary to Forensic Science

Roulusedv: i

nsnTanuiiAnmeg nsamIestukargnnavau MansaRgaimefiiiade ns
figayana N1395IINFLTNgNEIUIINTINY n3msITngNE TN A ITE IR
SRR UENITIAINeImans  n1sesaalusiuluniel@inermansnisnsia
Ansetingnerumigimadaniduyluiner  Ingneruanfudainermaninig
Aaandeu

Crime scene investigation, fire arms and ammunition examination, fingerprint
examination, personal identification, human evidence examination, plant
evidence examination, forensic DNA examination, forensic protein examination,

forensic evidence examination based on immunological technique, forensic soil

evidence, environmental forensic.
nsamszinduelulifinandians 2(2-0-4)

DNA Analysis in Forensic Science

iJoulus1edun: SC 101 001 %i5a SC 101 009 % SC 111 001
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ALBWBKAZNITABNOANIINUGNTIN TngNeIun1aTann nsadamdue Adueain
Tuedvauarlularewnse wallalunisiesnginduelunudiineimans wu ns
mwﬁﬁmmﬁaﬂqaﬁqmﬂa LLaxmimwaLﬁumLﬁaﬁqﬁ]ﬁmﬂmﬁuﬁm Hudu

DNA and genetic inheritance, biological evidence, DNA extraction, nuclear and
mitochondrial DNA, techniques of DNA analysis in forensic science, such as DNA

personal identification and DNA paternity identification

nann1sITysUNTIMEIUYAAR 3(3-0-6)
Fundamental of Personal Identification

Roulvsredvn: laid

nsssygURsIAIYARaVANga 9nnmats aefiuiiade dhile A aefledeu
afleyeyn Ld@enaznIseanLdes For msusane el sy 7 Lede a1 ay
lasansean seudn waysuuIn

Fundamental of personal identification from photos, fingerprints, palms, soles,

hand writing, intelligence, voice and pronunciation, cloths, dressing, gender,

walking, skins, tissue, eyes, hair, teeth, skeleton, tattoo and lips

feineluifiermanidusuzin 3(3-0-6)
Introduction to Toxicology in Forensic Science

Roulvsnedan: Lid

anuiiugnuieatueiin widsida seuininet anauiiy wasoguninuazdam
Fsmmnansfiviazansianindiddneing q Aflemaifeadesogluinuszdriu léun
ﬂajuaqﬁuﬁ‘maaﬁu A13MRoUUIEAN aN1INALAYNIEAUUITAMNALANDEDE NIA-AN,
a15avany, Laneunin, a5seigLarwia ansiuLLazansUueulue s mMsdans
fhethaarnsnsnlnssidedu weluladasaunadionishua’ Sins1edf uay
ofusedeyaiifsitos

Basic knowledge of types, sources, epidemiology, toxicity, health effect and
social problem of substance abuse which are involved in daily life including
opioids, hallucinogen, central nervous system depressant and stimulants
,alcohol, acid-base, solvent, inhalant and gas, food additives and contaminants,
specimen management and basic analysis, searching, analyzing and discussing

related information.
watiansalaanadmiviiadineaansaalv 3(3-0-6)

Molecular Techniques in the New Era of Forensic Science

Joulus1eden: SC 101 001 %Sa SC 101 005 %5a SC 101 007 %3a SC 101 009
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nauseIvIAneIaly

**LI1 101 001

**L1 101 002

**LI1 102 003

SC 101 011

ANNAIAYVBINIINTIINFIUAI0E1a TIUgNITuTuUAWTAINg AmEns  NTgua
S siugnssuitedestunsdeaanelnsioulusivielaonszuaunsmaiedl
wadiatuguildnmannafigadiesnasiugnssulunududfinemans Idun

Sealndiigens nsnenaifulvavesasiugnssy wlasessd Imemslud 9 wazns

@& o

Wangunsalvwaandmiunnm fanunsatiluussendldlalunisnsiaiigadnieuen

aaa s

ViesuuRn1snediiinemans lawn lulasigdfinddn yansivansiugnssuuuuiaud
mMsiudnnuasiugnssulneguvnlifen Alaes-uaa uazueunies

Importance of nucleic acid detection in forensic science, nucleic acid handling:
enzymatic and chemical degradation, real-time PCR, DNA sequencing, next-
generation sequencing, microarray, microfluidic chip, lateral flow test strip,

isothermal amplification, CRISPR-Cas and aptamers

AWDINgE 1 3(3-0-6)
English |

Roulvsnedan: Lid

Wauvinwen1seu Weu we e ludlnusezaniu M3a3esTaieIfuALes N1uans
m’mifﬁﬂ MTUTTLIYARAAIN NTUTTYILANYEIYAL Favad anuil N13RTIEEUAIY
laaruming nsvenidsvaunisal Qresailomsedu 1 Sesedu 5)
Development of reading, writing, speaking, and listening skills for use in every-
day life; expressing feelings; describing personalities, human characteristics,
objects, places; inspecting and understanding meanings and relating experiences

(Levels 1 to 5)

AWDINOY 2 3(3-0-6)
English I

JoulusneAun: 000 101 w3a LI 101 001 %38 \iguwin

Winwen1sils wa 81u Fou luusunddnnsdesdu miLLammmiﬁﬂ MsRaRnY
MsUSyuLigy LLa%ﬂ’]iLLﬁﬂﬂﬂ’NuﬁﬂLﬁu (Iﬂﬂi'luLﬁ@ﬁ’]i%ﬁU 2 BN5EAU 6)

Listening, speaking, reading and writing skills in basic academic contexts:
expressing feelings, asking questions, making comparison and contrast; and

expressing ideas. (Levels 2 to 6)
AWDINQY 3 3(3-0-6)
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English IlI

Foulvsnedun: 000 102 w3a LI 101 002 %S \isuwin

Vinwen1sile e 810 W 133315 MstEue N13eAUTIE NSHERIAINARLIY
NM15AAU N1snlanurLIEaInuIun nsdulannuddgy (nesauiomsedu 3 as
S¥AU 7)

Academic English skills in listening, speaking, reading, writing, presentation,
discussion, expressing ideas, interpretation, understanding context clues, finding

main ideas (Levels 3 to 7)

ANy 4 3(3-0-6)
English IV

Faulusiedvn: 000 103 w3a LI 102 003 wia (ieuwi

Vinwen1sile e 811 1Weu 133315 MstEue N13eAUTIE NSHERIAINARLIY
MM3AAM NsnlanNrLgaInuIun nsdulannudidey (nesanifemsedu 3 B
LU 7)

Academic English skills in listening, speaking, reading, writing, presentation,
discussion, expressing ideas, interpretation, understanding context clues, finding

main ideas (Levels 3 to 7)

NYASLTIEI9ATIAINDFUNE 3(3-0-6)
Creative Agriculture for Well Being
Roulvsedvn: Lid

AUNUIBLATAILANAYUD LN BATITNAS19ATIA LUIAANITASINNYATLTIAS198TA

- a a ¢

AL TEseEssAien1snaneIns tnensidadsasshiiionisienfiends i
nensLivaseassAiiodaandon mwmL%ﬂa%aaﬁﬁlﬁawﬁwmLﬁaqﬁﬁﬂﬂ LNYATLT
afsassAiodinuiilosdilen inwnndearsassdiloguniieg uinnssunmanunsiie
DMNTUATAUAIN NMTNWATITioANSITUYDINIANTTINEATLALAIINEDN INYNAT
pATUE LUILTUNITNEATIUDUIAR N1TEDALUULAENITUNANBLATINITNNTIAYATLT

A519d55A

Definition and significance of creative agriculture, concept of creative agriculture,
creative agriculture for food production, creative agriculture for ecotourism,
creative agriculture for environment, creative agriculture for energy, creative
agriculture for landscape, creative agriculture for green city, creative agriculture

for well-being, innovative agriculture for food and health, agriculture for
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**GE 142 145

*GE 151 144

sustainable agriculture sector and environment, pleasant agriculture, future

trend of agriculture, design and presentation of creative agriculture project

ANEASUAIAINGY

Science of Happiness

Houlvsnedyn: 1aid

wWIRRLAEANAAYYRIANAY HATeIRNgY Aavvmsaniiuiiinegsdianuay n1s
URnulmAnavnnemanekazgun1ensl Mmanliuiinegadiaunsenin
Concepts and importance of happiness, dimensions of happiness, the art of
happy lifestyle, practice for physical and mental well-being, aesthetic lifestyle
AEdiuan15IANg 3(3-0-6)
Leadership and Management

Roulvsnedan: id

wnAnuaznnuiAeIfuAzih yadnam Snvas wagunumgih msadisiinny
wazmsvihaudufin wdnmsuasnguinisdnnis nsdanisiates n159an1sn1zings
Msdan1smsasuulas msdanisanudauds NSTANIITINAENT WWININITHIU
AMEuaN15INNTT

Concepts and theories of leadership, personalities, characteristics and roles of
Leadership, team building and team working, principle and theories of
management, self-management, crisis management, change management,
conflict management, strategic management, development of leadership and

management

WHIAUTTIN

Multiculturalism

Roulusedv: lid

TAUTITULAZANNAINNAIINIITAIUSTTY TWUSTTUAZIUNN TAIUSTIUAZTUDDN
Sausssuondou Saussulveuaz Tausssudaiu n1swasunlamedinunazn sz
TanMATALAUNANTENUNITAUETIN TUsSSuAUINT IR

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

on culture and culture in way of life
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AalAnadedssd 3(3-0-6)

Art and Creative Apprentices

Roulusedv: i

nsATIERRAIANNY aunieaans Aald adassAvesguuuy Aavs nseenwuy
Nsuans wavauns n13Uszendldludindse 31y n1saeneanau N15IRUNTIANIS
ANNARLTIAS19ETIALAZ IUAUINTS

Aesthetic value analysis, aesthetic, creativity of style, art, design, drama and
music, application in every life, exhibiting, creative ideas and imagination

exhibition

inwen1seus 3(3-0-6)
Learning Skills

Roulvseivn: i

LLmﬁmLLaxmmé’wﬁz:ymaaﬁmwmﬂ%uﬁuﬁmiwﬁ 21 M33A39 NIAATIATIEIA
ANSANATTLUAIANTAUNA NITLAUNENTEUNA N1SUTTLAU %Lﬂi']%ﬁ AIVYURAZUN
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Concept and importance of the 21" century learning skills, digital literacy,
analytical thinking, selection of information sources, information seeking,

evaluation, analysis, academic writing and presentation, academic ethics and

integrity

s

N1SAALTIAUINLAZITIAAR LUEARITIA 3(2-2-5)
Computational & Statistical Thinking in Digital Era

waulysredun: il

nMslesztaaunsaidym winmsairtuneuituarineg nsdenldiniesielu
nsuAdyy n1seulusunsy nasaudunisundamn nsuszsiliunakazyiudss
NTEUIUNTUATYM 38533MITINT Malsulu@ivinig nMsdtaue

Analyzing the problem situations, producing algorithms and models,
programming, problem-solving process, assessment and improvement of the

process, academic manner, academic writing, presentation and critique

PUYR: WINNTTUAINAFINITUTIN 3(2-2-5)

ABCD: Digital Innovation for life
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Raulvsedvn: Ll
walulagAdviauasinuveuisanissen 21 Joya nsUssananadeya n1suszendld
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Yoetoya anaRuAIatuwLl vdenwuluwuzw dyandaniestulugii
Digital technology and 21st century skills, data, data processing, applying artificial
intelligence, cloud computing, data security and data privacy, introduction of

cryptocurrency, introduction of blockchain, introduction of smart contract.

JUsznaunsaineessa 3(3-0-6)
Creative Entrepreneurs

Roulvsredvn: 1aid

AMENYULAUTENBUNTT MANTusTINAMIULUTENOUNNT ANUTURAYBUADHIANYDY
29ANT nsasasegdla msdndula MTIATILARAIN MINUAAIMNY NITINUKRUFINT
M5ad1auUTUR ez n3emnensin msdaTidosiu n1stisean® msdssiduna
Useneunns

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

a

ﬁmmmaﬂémnguﬂzymﬂﬁmﬁu 3(3-0-6)
Science form Local Wisdom

Foulvsedvn: Lid

AMUNUNY LUIAA LLawéTﬂmisuaﬁwsJ'lmam‘LLazqﬁszyzywﬁm?iu Usslnnvesqd
Yeyayrviesdin mmﬁuﬁuéiwdwammi‘mﬁmmmam%ﬁuqﬁﬂmmﬁmﬁu AR
g iesdulagldeuimaineimansidugu

Definition, concept and principle of science and local wisdom, type of local

wisdom, relationship between local wisdom and scientific knowledge,

development of local wisdom using scientific knowledge
Ingneans walulad uazuInnssuien1snauINg sty 3(3-0-6)

Science Technology and Innovation for Sustainable Development

a a '
waulusredun: laifi
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**SC 001 003

problems

NEUTIEIVINNY

*SC 101 001

AURUIEY LUIARA LLa%U‘V]UWW‘UEN?J‘Vl?ﬂW]ﬁﬁg L‘Vlﬂi‘uiagLLﬂ%ui@ﬂiiN@i@ﬂ’]iﬁ@NU’]ﬁ
fa8u nsdnwiineemans weluladuasuinnssuiienisiandddulunats 4 du
W Anden NENY 1NYAS UATHVNIN AADAIUIILTTTH LLaxmiﬁmiaw%Jwéﬁu
malyaniinanmaluladuazuinngsu

Definitions, concepts and roles of science, technology and innovation on the
sustainable developments, the study of science technology and innovation on
the sustainable developments in various aspects such as environment, energy,
agriculture and health together with ethics and protection of intellectual

property as a result of technology and innovation

ANSHRENTNIINYIAIENS 3(3-0-6)
Science Communication

a a '
waulvsredu: Taid

¥ '
N S

HugIUTRINISHRASTIVEIAEnS ANdIAYTeINIsHea sl mans Jeymves

a a

mMsdeasidainermans msliaszidenardoyalvinermans 11udinermans
ANPUATIAINEIMENT UNANLITINEIAIERT NMIWEUTTINEIMIERT NITNALTS
nermans daidaivermans nsuaussuulina nistnavesuuTvames ns
Uszandldnnnuiidaimeremanslunisdadulawitym

Basic of science communication, Importance of science communication,

of science communication, analysis of scientific media and data, science news,
science fiction films, scientific article, scientific writing, science talk, science
media, oral presentation, poster presentation, application of scientific knowledge

in problem solving decision

I e 1 3(3-0-6)
Biology |
Seulvsredvn: s

s o '3

naNN1TMNaTTANe Tnssaiauasmihiiveswad ndsnuiudin msduiiudseduiad
uaziugrans lassaiisuazaisine1vesdnd dniveuayineimansdanndes

Principle of biology, structure and function of cells, energy and life, cellular
reproduction and genetics, structure and physiology of animals, ecology and

environmental science
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*SC 101 002

*SC 101 003

*SC 101 004

**SC 201 008

UUAN13823Inen 1 1(0-2-1) 3(3-0-6)
Biology Laboratory |

[Houlvwassedun : SC 101 001 W3vs183YIAIU SC 101 001
nsneassfuansludedasaauagnifiveasadndsnuiuiinnsduiugsedu
waduaiiugeans lassaisuazaivinewesdnitnainguazinermansdundon
Laboratory experiments in structure and function of cells, energy and life,
cellular reproduction and genetics, structure and physiology of animals, ecology

and environmental science

YAIne 2 1(0-2-1)
Biology Il

Roulvvesredu : lifi

HWaunnsmediiner ammumvannvanevedadidin Tnswadauaswiiivensad Wede
fuuavaiTive1vesity NsAuRLgHarN151A3YUoY MIFuATIeRmeLas 1nTuIn1g
uazn1sandesluag

Evolutionary biology, biodiversity, structure and function of plant cells, plant
tissues and physiology, plant reproduction and development, photosynthesis,

nutrition and transport in plants

Uian1s82Inen 2 1(0-2-1)
Biology Laboratory I
Jouluvesseden : SC 101 003 Wiss1e3¥1AIU SC 101 003

aaa

N3NeaRU uRn1sN1TITMUINITNITIINEN AIaINaeesaidin Tassasna
wazthiivensed odefivuaraisinervesiia nsduitusuarnisidguesia nng
duaszvaguas Tnsuinisikasnisadesluing

Laboratory experiments in evolutionary biology, biodiversity, structure and
function of plant cells, plant tissues and physiology, plant reproduction and

development, photosynthesis, nutrition and transport in plants

nlivanya 3(3-0-6)
Fundamental Chemistry

Roulvvessedn : lifi

lassasnseznau fusziall A131951Auas s INSWNAn  laneunsuddu veuds
USunaudusius vesvaluazansazany szuunmsasleudidnaseu wia saunamans

wil gauvnaransiall aunaniiuazaugalosau witAds ualiviavansuaiiv
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**SC 201 006

**SC 202 401

**SC 202 402

¥*SC 401 203

Atomic structure, chemical bonding, periodic table and representative elements,
transition, solid, stoichiometry, liquid and solution, electron transferring system,
gas, chemical kinetics, chemical thermodynamics, chemical and ionic

equilibrium, nuclear chemistry and pollution and pollutant

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

Reulus13un: $183v1AIU SC 201 005 %38 SC 201 007 %38 SC 201 008
UftRmaiieatuidonluien sC201 008 (Aivdnya)

The laboratory experiments related to contents in SC201 008 (Fundamental

Chemistry)

AAATIZA 2 2(2-0-4)
Analytical Chemistry |I

ReuluseAwn: SC 201 001 wda SC 201 003 %38 SC 201 005 w3a SC 201 008
amuaataadeulunsiieseilaguiina ndnnsiesg deyaludeada s
3Lﬂiwzﬁ%uﬁu§1uLﬁaaﬁUﬂ13ﬁmeﬁmﬂ%maﬂ,mamﬁwé'ﬂmﬁmwﬁimﬂ%mm?ﬁa
suiduiisatunmsimnsauarnishasizilaonisdadmidn feasfuieatuns
ANAZNOU

Errors in  quantitative analysis, statistical treatment of analytical data,
fundamental of analytical chemistry concerning quantitative analysis based on
volumetric methods with emphasis on titrations and gravimetric methods with

special emphasis on precipitation

UuRn1sAsidAsI2ei 2 1(0-3-2)
Analytical Chemistry Laboratory I

Joulvsedun: SC 202 401 W3ps183w1AU SC 202 401
?JﬂNuiﬁﬂ’nﬁmmlﬁﬁumwazL?&Juilﬁ'&nﬁumﬂﬁﬂﬁgﬂﬁadﬁummﬁmmsﬁ 1aeA5n1e
Anszilansiavsimsidunnislnmsauuusis o warlasmsdeaimin nsvnaeses
denndastuiilomluinn 312 242 wiliiasneet 2

A laboratory course to acquaint students with proper techniques in volumetric

and gravimetric analysis. Experiments are related to contents in 312 242
wARARHEINTUINYIANEAITININ 1 3(3-0-6)

Calculus for Biological Science |

= a =
Naulvvassedun: Tl
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**SC 401 204

**SC 501 000

**SC 501 003

18PN UAIVT

LSUIANAILATIZY AllanazAUsBLlaveTlanduA1aTRIuUSIRET ayiusvelandy
AuUsiigkarn1sUszend Usius
Analytic geometry, limits and continuity of real valued functions of one variable,

derivatives and their applications, integrals.

WABAREHINTUINIAIEASTININ 2 3(3-0-6)
Calculus for Biological Science I

Feuluvasredun: SC 401 203

wAllATDIN1INIUIRUS NsUsTenavesUIiusvaslesiduduUsies fanduraieda
wls Afnuazenudeomesiliifunaneduys eyiusdes difunazoynsuetiudives
U

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

derivatives, sequence and series of real numbers

Handidosdu 3(3-0-6)
Elementary Physics

Roulvvassedun : il

nouuaznsUsEendvenarans namansuadlva AnuSouLazauvINarEns
nszualiin-didnnsednd 1A virumans Mdndezneu fudunnnsed

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

radio activity

UftAnsAENdIA 1Y 1 1(0-3-2)
General Physics Laboratory |

Roulvvasmedvn: lidi

mMyinuaziinssiteya msviuusides Tugdauuuvesss gnduuniniegnadny 1a3es
Fsanudasdume myinanuviaves veanalasldnguesaland namansnisvau
FuUseans vessvenedinudu msduiedurionina msnnaseias
Measurement and data analysis, component of force, Young’s modulus, simple
pendulum, Westphal specific gravity balance, viscosity measurement using
Stoke’s law, rotational dynamics, coefficient of linear expansion, resonance in air

columns and Meld’s experiment
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**SC 201 101

**SC 201 102

*SC 602 006

wiisunddidosdu 3(3-0-6)
Basic Organic Chemistry

HoulvvasseAw: CON SC 201 102

Iassasvoznon wusziall leuslawdu nsn-wua lalasasvou datau dafu dalad oz
5@ @wmeslewndl danalglan saneged Wuea wes dwenlys danlan Alnu A
ASUBNTANuAzaYILS way ey

Atomic structure; Chemical bond; Polarity of bond and molecule; Functional
groups; Structural writing; Alkanes; Cycloalkanes; Alkenes; Dienes; Polyenes;
Alkynes; Benzene; Aromatic compounds; Alcohols and phenols; Ethers;
Epoxides; Stereochemistry; Organic halides; Aldehydes and ketones; Carboxylic

acids and their derivatives; Amines.

UftRnmafisunididasdu 1(0-3-2)
Basic Organic Chemistry Laboratory

Roulvvasredun: :1e3vAu SC 201 101

UftRmaieatuidonluie s 201 101 nilBuvddidosy

The laboratory experiments related to contents in **SC201 101Basic Organic

Chemistry

ADAAAIUINYAEASTINN 3(3-0-6)
Statistics for Biological Science

Reulvvasseidv : lifl

AunIngLarszileudtata anuaaininedeya NMsUssenAvesaiflun1sIdenIg
NN ﬂﬂi’Jf@LLuUIﬁuLSﬁﬂgiﬁ’Juﬂaﬂa NFINNIINTLANY NITHANKAIUINGA N1TWANLIWDN
nsUsERuAT NMsadevaNuRgiu n1snadeukuulilinisiives nannismaass N3
AMRUAILIAA18819lUNITNAaRY N1SIATIEYANLUTUTIURUUTaduLRen NS
wWiguigunvau MsATIERAMNLUTUTINLUULHA DS vaLag LN uUUaan Ll
auysalilauna Mslinsganduiusuaznsnnnes MIlAsIiANLUTUTIUSI NS
Ipszideyalnelilusunsudniagunvadfuaziegsloyamainudinm

Meaning and statistics method, data literacy, application of statistics in biological
research, measures of central tendency, measures of dispersion, Normal
distribution, F distribution, estimation, hypothesis testing, nonparametric testing,
principles of experiment, sample size determination in experiment, analysis of
variance with one factor, multiple comparisons, factorial experiment and

balanced incomplete block design, regression analysis and correlations, analysis
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**SC 702 101

**SC 702 102

**SC 803 305

of covariance, data analysis by using statistical package program and examples

of biological data

qa¥7Angiily 3(3-0-6)
General Microbiology

Roulvsedw - luidi
VANNITINNUKAENNSWSENRI0E 19 M UNABIRaNssALYLiafIY 9 Msdendeuarnis
SosuunUssinnueauniiSe o9 1a%a wazanste Tnwwinis mMaasynsme way

Y

N139Ma189aunsE WunUdTuuariugAanivedunid liduiuineuazlsaiiia

a

NAUN3E YVINevesAY 1h thidy 0193 U LALRRANNTTY
Working principle and slide sample preparation of various types of microscope,
nomenclature and classification of bacteria, fungi, viruses and algae, nutrition,
growth, death and destruction of microorganisms, metabolism and microbial

genetics, immunology and microbial disease, microbiology of soil, waste water

food, milk and industry.

UfjuRn159againealy 1(0-3-2)

General Microbiology Laboratory

= a i

waulvvassedyn: 14l

nsldviesfuRnisadninentuiugl n1snseNesasudeLarN v iivasnie

WATAU19eE1INRaTINeT N13nTIrTanagasIatudunsdlunay diuuwaremis

nsldndesganssad nsAnvndest nisdenduuaiise nsviateuaznsdudanis
a 4&) a a6

LAY UDUTDIAUNTE

Introduction the use of microbiological laboratory, media preparation and

sterilization, some microbiological techniques, determination and enumeration

of microorganisms in drinking water, milk and food, use of microscope, study of

fungi, bacterial staining, destruction and inhibition of microorganisms.

Faadiugiu 3(3-0-6)
Biochemistry

ReulvvassneFun: SC201 101 w3 SC 202 103 wa SC 201 103 %38 SC 212 103
39 SC 201 103

Fuadiftugruientu wdlvesansialuana teuluduaglaeulesd Tamdsnuuasnags

VOUUUNUDATURAZNTAIUAN LunUedTuvaIAIslulansn nsuudiBidnnounas

95



**SC 803 306

**SC 901 101

**SC 901 102

pondiafinwaalniiadi Lazn1TduATIZALAILAN LILNUDATNVRETA LLUDATUUDS
nsnezdily WLnUedTuveInIaiiindan NMsduATIERALOUE LazN1TuEnIDNYDIEY

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

metabolism, DNA synthesis and gene expression

UfvRnsTauaiitugu 1(0-3-2)
Basic Biochemistry Laboratory

Roulvvasredun: SC 201 101 uazrseiv1Adu SC 803 305 Wia

SC 202 103 wag 5983%1A2U SC 803 305 %30

SC 202 104 waz $187391A2U SC 803 305 %30

SC 212 103 wag 51839¥1A9U 51873%1A3U SC 803 305

UfuRnstanetesiuilonliiviussens SC803 305 FualliiugIu

Laboratory related to contents of SC803 305 Basic Biochemistry

HAnegn 3(3-0-6)
Ecology

Reulvyassedvn: aid

umigfinainer Jadedaunden nseydnvanunainnatevedinm szuuine
wagluloy SnmingiUszans  dueinergusu msviuivesdaidinlussuuing
TndInsTissaliall 103nTe190mNT ka3 MavDINANIY NywduarsEUUTLA
Introduction to Ecology, abiotic factors, biodiversity conservation, ecosystem and

biome, population ecology, community ecology, adaptation of organisms in

ecosystem, biogeochemical cycles, nutrient cycles, human and ecosystem

Ufuanisiliaaanegn 1(0-3-2)
Ecology Laboratory

Roulvvassedv: SC 901 101 wia TeAwrAru SC 901 101
UftRnsiieatuszuuiinaiu th il enuduiug ssuisfvuasdnifuduanden
susathiindnwenn UftRnsneauiieAnwianinging q aasssud

Practice of soil ecosystem, aquatic ecosystem, forest ecosystem, the relationship
of plants and animals to the environments, field trips to different locations will

be arranged.
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**SC 002 001

*SC 154 801

*SC 154 802

nswseaAMUnautauliReuaniafnedmiuldnfnwm 1(0-2-2)

AU INYIAENS

Orientation to Co-Operative Education for Science Student

Roulusedv: lid
AnousuilewionanumiounouluufiRauaniadnuluadesie q len nsuuzi
annadnyl n1sdeuanvuie/anuunedidnnsednddmsvadasau nsdeudseia
d1Ufn tagniTdendn ulIzneaunig qﬂﬁﬂmwﬁﬁ woAnssuAalunsmiauuag

' =

u1senludeny n1sdoansedraineassd madanismiaiusiuiugduegasd
Usedninm vinvensdinuuazn1seysen walan1silgusenuuaznsitaus vinye
MIVINITHALIVITN LN AU

Training in preparation for co-operative education provides skill sets in various
topics, such as introduction to co-operative education, writing job application via
letter/email, resume writing, choosing the right industry and company, good
personalities, good behavior in working place and social etiquette, creative
communication, techniques for efficient interpersonal skills, social survival skills,

techniques for report writing and presentations, academic and professional skill

in particular discipline

NMSENUNITINE Az a1TitiedD 3(0-0-0)
Training in Biology and Related Field
Raulysedvn: 1Hsuayny1nanNe19sduszdnivy wis NIsuUNITUINIMANGAS

[ )

nsfinalunienuss $5amie vislenvuiifetesiuiuingrmansanmiu
naneeetas 280 Falus wie 8 Ui msdeerEnnuiarinavenanulnan
Usgiliunanisinaulage19159d Sulinve unangn ssuiuginaukas vseimtviieg
Hneu

Job training in public, state-enterprise or private sectors related to biological
science at least 280 hours or 8 weeks, submission of job training report and oral

presentation, training evaluation by administrative staffs of the curriculum

together with trainer and/or head of the training organization.

ANNaRNYINI9TIINEIaTEIVINNEITDS 6(0-0-0)
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Cooperative Education in Biology and Related Fields

Zoulusnedun: SC 002 001, SC 114 602 wazldnsamaslitosnin 2.0 wazdas
1§5Uau1nIN913138UsEANIY %39 NITUMITUTHISUANGAT
AnUszaumssiuasvinuz foRmwnuiiiveuazanuniiiededdumhsnuvesizua
lenyuetates 560 Falus (4 Liew) Wamnsinwesuendnlaeysaninisaiusly
MosseuAuUsraunsalvinay diausnanuUnal wazdssenunanisinujimnu
mMsUseiliunansinulagenansefivinuuazaniuyssneunis

Training and practicing in biology and related fields in public and private sectors
at least 560 hours (4 months), developing occupational skills by integrating
classroom knowledge with working experience, oral presentation and submission
of post training report, work evaluation by academic advisor and officer of the

organization

YA 1 AUV nYasdnduaznisaying

*SC 152 101

*SC 152 102

*SC 152 103

anuvaInuatenslianmuazlassaiedndlifinszandunds 2(2-0-4)
Invertebrate Biodiversity and Structure

RFoulvvassedvn: SC 101 001 Wiawisuwin

ANUVAINYANY dUgIUINeT Nelnarans a35Inen nsduiug Tuaivel wans
751LL‘uﬂ‘Ui%Lﬂ%%aﬂgﬁlﬂijﬁﬂizﬁﬂﬁu%ﬁﬂi’mﬂzﬂﬂa%mmﬁiﬂjﬁﬂi%@ﬂgwﬁ’gﬂ

Diversity, morphology, anatomy, physiology, reproduction ecology and

classification of invertebrates and chordates without backbone

UfuRn1sanumainuatenietaninuazlaseaing 1(0-3-2)
dndlifinszandunas

Invertebrate Biodiversity and Structure Laboratory

RoulvwasseIun : SC 101 001 WSs18AWIAIU SC 152 101

v ¢

nsnaaesUfURnMIdugiver Medniamans a35Ime1 Mmsduiugiuaingiuagns
SuunUsznmvesdnilifinsegniundsnuiaefiandilaifinssgnaunds

Laboratory experiments in morphology, anatomy, physiology, reproduction
ecology and classification of invertebrates and chordates without backbone

o [

= v v da
ﬂ')’]&l‘ﬂa’]ﬂ‘Vla']EJ‘VI’]\‘l"U’Jﬂ'lWLLa%Iﬂi\iﬂiﬂ\‘lLLazﬁ@l’JNﬂi%@nﬁ‘U‘V]a 2(2-0-4)

Vertebrate Biodiversity and Structure

WaulvvaesIe3u : SC 101 001 WL UWIN
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*SC 152 104

**SC 152 105

*¥*SC 152 106

a

UszTRvesdnilinssgndunds Aaslantuml AUMaINRaNY dUgIUINET d359MeN

Y

o [

WOANITURATNITIMUNER ITNIzRndUnds neinamansidsouiieulunnuduiug

U

[

L%ﬁi’gummimmﬁmiﬁﬂiz@ﬂé’uwaq
History of vertebrates, lower chordates, diversity, morphology, physiology,
behavior and classification of vertebrates, comparative anatomy in relation to

evolution of vertebrates

UfuRn1sanunaInuaten1staninuazlaseasng 1(0-3-2)
uazdninIzandunas

v

Vertebrate Biodiversity and Structure Laboratory

Roulvvessedu : SC 101 001 Wiawfisuwin Wies1eivnAu SC 152 103
Anwdssuiisulassainanisuenuazaigluvesdnilinseandunds nsidndnid
nszgnAundsiiiumunuveusazaaia

Comparative studies of external and internal structures of vertebrates, dissection

of representatives of each class of vertebrates

ASIANTNNITIINYT 3(1-6-5)
Biological Drawing

Roulvvassedv : il

wadnn1s walla waznsininerlunisenmEdldin sfeainveasuazainndes
qanssel WoUszNaunISANBILasUITeMRIUAMENAIEn ST Lazn1sAn
AAFUIL

Principles, techniques and practice in drawing of organisms from specimens and

microscope for study and research in biological sciences and field trips

YIIMYANIAFUIY 2(2-0-4)
Field Biology

Roulvvasseivn: 1aid

sruulinansssned dennvesdelTinfiegamuiioguuudng 4 Undeds Urduuds
U U ans s Wit §1513 eiaanu e Yo miansredivisiau 1udseainy
varnvianevesddiTinlundariuerfenisnanunsinumdienues

Natural ecosystem, communities of organisms in different types of habitats, dry
dipterocarp forest, dry evergreen forest, mixed deciduous forest, rivers, streams,

lakes, swamps, ponds, sandy beaches, mangrove forest, researches on diversities

of life in each habitat and self-study planning
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**SC 152 107

**SC 152 108

¥*SC 153 101

UUAn138IMeInIAaUIN 1(0-3-2)
Field Biology Laboratory

waulvvassedun: il

' '
a a ' a

msvaaealfuAnsmesruuinamesTINea dauvesddiTiniiogamiuiioguuy
A9 WU UnAess UnRunas Uniuganssu wiith §1515 neiaau Je ve mansedn
VYU mu'ﬁﬁamwwmwmEJEUaa%qﬁ%ﬁmiuu&ia:ﬁumﬁamsmumumsﬁﬂwﬁaEJ
AULBILAYNITANYINIAEUN

Laboratory experiments in natural ecosystem, communities of organisms in
different types of habitats, e.g., dry dipterocarp forest, dry evergreen forest,
mixed deciduous forest, rivers, streams, lakes, swamps, ponds, sandy beaches,
mangrove forest, researches on diversities of life in each habitat, self-study plan
and field studies

AAMEINTENENNTININLAENITYSN Y 2(2-0-4)
Biodiversity and Conservation

Reulvuasseden: SC 101 001

VANVBIAUVAINNAENIFININ AUNAINVA1EVDINUTNTTY VTA UaziliaAing)
ANnunanvateniglulszang mmmaﬂmsqagﬁammwmwmww%umwLLaz
wnliiluewan msey$nvuaznslivsslovivesanumainvanemsdinnuuudsdy
TuUszinelne nsdlfnw

Principles of biodiversity, genetic, species and ecological diversities, diversity
within  populations, causes of the biodiversity loss and future prospect,
sustainable conservation and utilization of biodiversity in Thailand and case

studies

USINTAINEN 3(3-0-6)
Paleobiology

= a =
Naulvvassedun: lall

'
a ada

TanuagdaTdnnng o lugan1essalinet n15Andnuedddidin AunaINuaIeves

4

Fulitinlugafind1ussn seuuiiod wazaneiingexlugaRnaUTIHYRIUsEmNALNY

ey

Fau1n1590939883nn 15 inneada wazunasfinuneada n1siWidsunlas
anminadeuluna uasmsgyiuguesdsddinduauinn fmsAnwneauy

Earth and early lives in geological eras, origin of life, diversity of life in paleozoic
world, paleoecology, the ancient environment of Thailand, evolution of
organisms, fossilization and fossil records, environmental changes, mass

extinction and field studies
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**SC 153 102

**SC 153 103

*¥*SC 153 104

¥*SC 153 105

YIINYININLLA 3(3-0-6)
Marine Biology

Reuluvaeredun: SC 152 101 uag SC 152 102

FAnewesdalTislunzia armduiusssnindadidinfutladedaunndonluimanms
nsluadeuvesuh dueinemamgia szuvinalungia MSUFUAINTUgIUINGT
LazasTINEweIdn vz nandnmmzia islgemsuaivlunzia warnsnsiaes
& Inzadan1sen kazn1sfneINIAEU

Biology of marine organisms, relationship between organisms and oceanic
environmental factors, water circulation, marine ecology, marine ecosystem,
morphological and physiological adaptation of marine animals, marine
productivity, food chain, marine pollution and culture of marine animals for

commercials, and field studies

Jsananan 3(3-0-6)

Parasitology

'
=1

waulvvassedun: Tl

€

dusuivennavdnuuae 9 vemeslusiadaiilunenSnensinuunesinauuas

«3

v ¢

dnivudodiunen’ anuduiusseninailfendedunens wensinere1n1s ns
Fadelsanaznisdeaiu lsavesiiliondunisaunulsnssuinuwaznisdesiu
Morphology and characteristics of parasites, parasitic protozoans, helminthes,
Nematodes and arthropods (ectoparasites), relationship between host and
parasite, pathology, symptom, diagnosis and host defense, epidemic control and

prevention

Uian1sUsEnImen 1(0-3-2)
Parasitology Laboratory

Reulvvasmedy: luid

duguinenveanesluesufuiinisuazlusssund wensinervesdiliendy 199583
yoae1s Wiz InufuRnsidedelsefiinannets uaznsdnyanaau
Morphology of parasites in a laboratory and in nature, pathology of host, life

cycle of parasites, vector of parasites, practice on diagnostic techniques and

field studies

elUsing 3(2-3-6)
Introduction to Protozoalogy

L'?ilauh%ms'w%ﬁn: SC 152 101 wag SC 152 102
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**SC 153 106

**SC 153 107

¥*SC 153 108

**SC 153 109

MsNeLEss dugiuinen a3siven duaine pUNTUITIU FTuINT IInsuas
arwdiiusssviusinvesdaditineadifeafiogluihdniAuuuiiuiuuassiaves
TUsladausdn

Culture, morphology, physiology, ecology, systematics, evolution, life cycles and
hostparasitic protozoa relationships of fresh water, marine, terrestrial and

parasitic protozoa

FevAnerduuuzin 3(3-0-6)
Introduction to Malacology

Roulvyassedvn: SC 152 101 uag SC 152 102

Frinevesdnilndunoadant AnuvaINnaIenI TN duguinel neiniemans
#3581 aynTNIsIU TNeineT Larn1TUsTENANIuATYFRALAZNITUNNE

Biology of Phylum Mollusca, biodiversity, morphology, anatomy, physiology,

systematics, ecology, economic and medical applications

UfoRnsdeinertunuzii 1(0-3-2)
Introduction to Malacology Laboratory

Roulvvesnedv: sedgatu SC 152 106
UftRnmaiftudnilifinszgndunddlulwdumeadan Reafudugwineveadden
lassasivesaivizniely seuvgasemis seuvduiug aunsuisnu wasiminelly
WosUfuin1g wasfnwnieauu

Laboratory on the biology of invertebrate belonging to phylum Mollusca
concerns with the conchology, mantle organs, digestive system, reproductive

system, systematics, ecology and field study

Inendnfaniiuthanfivunuacdndidesnay 3(3-0-6)
Herpetology

Roulvvasseden: SC 101 001 uag SC 101 002 UALIIBIVIAU SC 153 109
Fnevesdnianfivinas fiuunuasdnifeseaiu Tmtinieinmamans nisduiug
N151939Y TTRUINIT NMITUNINTZANY NITTATILUA @3TINET wazilemine) dn1sAnw
NAFUIY

The biology of amphibians and reptiles including their anatomy, reproduction,
development, evolution, distribution, classification, physiology and ecology, field
trips

UftRnsinendndaniuirasiivunuasdadidosnay 1(0-3-2)

Herpetology Laboratory
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Roulvvesnedv: se3gadu SC 153 108

wEnnssuun mssuunsindaiasiviazfivunuavdniidosaay duguinen
M3unsnszane Sneine waseAdefiiendes nsnwanaau

Principle of identification, identification of amphibians and reptiles, morphology,

distribution, ecology, and research, field trips

**SC 153 110 WOANIIUVDIEA 2(2-0-4)
Animal Behavior
Foulvvass1ev: SC 101 001 uag SC 101 002
wqﬁﬂiimaﬁmﬁﬁamiasﬂisam ﬁyugmmqa%ﬁwm N153UUN NUTNTTY Uag
Faums woRnssuBedningt wgAnssumsdinuiazanudiiavomgAinssy
Animal behavior for survival, physiological basis, classification, genetics and

evolution, ecological behavior, social behavior and importance of behavior

**SC 153 111 U{URnswgAnssuvasdnd 1(0-3-2)
Animal Behavior Laboratory
Roulvvassedn: :e3v1Au SC 153 110
waAnssuvesdaianidviad Auaidoyaiisifunginssuvesdnd inisneass
\AeafungAnssuvesdailurosufiRnsvdeluniaau Weussnuuaztiiauose
Urnilan
Animal behavior from video, literature review of animal behavior, experiments
on animal behavior in the laboratory or the field, writing report and oral

presentation

YAIYIN 2 ANMUNAINNAIENNTINNLAENITEYSNENBUAZETY
*SC 152201  AIUVAINVANBLASEUFIUIMEIEMTBUAS Y 2(2-0-4)

Algal and Plant Diversity and Morphology

a

Soulvvassedun: 1l

AudedadiTiefidunszisionadld ToaTuwuaiide Taseadne anunainnaienis
FInMuardiieIvere9aInIIe USITNYTERY N15IRdnuniiy ANuraInateLay
Fugruinervesiivlddszuuredudosuasfivfiszuuviodndes 1Hud luslelud
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WisuisulazaneduiusTimuinis

Origin of photosynthetic life, cyanobacteria, structure, biodiversity, and ecology
of algae, ancestor of plants, classification of plants, diversity and morphology of

non-vascular and vascular plants including bryophytes, lycophytes, fern and fern
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*SC 152 202

*SC 152 203

*SC 152 204

allies, gymnosperms, and angiosperms, structure and reproduction of
representative types of different plant groups, ecological significance,

comparative morphology and evolutionary relationship

UjuRn1sanuvanvansuazduguInetsmgLasiny 1(0-3-2)
Algal and Plant Diversity and Morphology Laboratory

[Houlvvasmedun: :e3vAau SC 152 201
Ujtansieafunsifiudegiatazanumnainnaten1edinmussamsie U
lasea$1annesenie n1sduiug warnminervesiivdiegiduavsisuarfeiidu
AILVUVBILARENAY LaTNITANYINIAANIL

Laboratory work dealing with algal sample collection and biodiversity, form,
vegetative and reproductive structure, and ecology of representative types of

different plant groups, and filed study

aunINITUNYUaTN1TaYTNY 2(2-0-4)
Plant Taxonomy and Conservation

waulvvassgdun: laifl

v
= =

'vié’ﬂﬂ’liﬁug’mmqayﬂiﬁmuﬁ% msdwunity mansdefin msszyfivaen 3Bnisaia
warldsUisnu ameduiusmadiannns dnvazdsedned fudidauaznanszaoiug
NFRUSNYANUNAINNANENNTINNVDINY Uazivoysny

Principles of plant taxonomy, plant classification, plant nomenclature and
flowering plant identification, construction and use of keys, phylogenetic
relationship, family characteristics, origin and distribution, conservation of plant

biodiversity, and conserved plants

UfjuRniseynsudstuyuaznisayinyg 1(0-3-2)
Plant Taxonomy and Conservation Laboratory

Roulvvasmednn: s1e3varu SC 152 203

nsAnwINIAEUIN ARsAueY feg1e81sdamamgneeans weadalunisiiulas
Fnwiegneity dnumEn19eUNTIISIY NITEURYTEAUINA ana wavviln Tnelysy
o Anwarildlumsszyfivnieauiy nsUssdiuaniuzniseynEive

Field study, herbarium, voucher specimens, plant collection and preservation
techniques, taxonomic characteristics, identification to plant families, genera and
species by means of artificial keys, field characters, evaluation of plant

conservation status
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**SC 153 205

**SC 153 206

**SC 153 207

*SC 153 208

ngINTIAAIENITUDINY 2(2-0-4)
Plant Anatomy

Feulvvass1ev: SC 101 003 uag SC 101 004

wad edeuarsyuuideidovesiiv Wannnisuaznisiisuulamwensaduasiede
Tuszezans 9 vesnsdvlalaznisiasyveseioiziy

Plant cells, tissues and tissue systems, cell and tissue differentiation in stages of

growth and development of plant organs

UuRn1sneinafansva s 1(0-3-2)
Plant Anatomy Laboratory

Reulvyassedv: s183¥1A9U SC 153 205

nsEnufuRnisTiaenmdesivian SC 153 205 n1eIn1ArERTvasiY

Laboratory experiments to accompany SC 153 205 Plant Anatomy

NONUANEASIATEEND 3(3-0-6)
Economic Botany
Woulvwassedvn: il

° s

unminfgafuivgnaImnssuLasiivATegia 33Usedd dudilla n1snseaneiug
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duguImevesiuATYgRand1AYy Wagn sAnyIgaLENAIUAN
Introduction to industrial and economic plants, life history, origin, distribution,

morphology of an important economic plants, excursions

wanumansiutuilaTunaiAsugiauuy BCG 3(3-0-6)
Ethnobotany for Bio-Circular-Green Economic Model

Reulvvasmedvn: laid

umihguusinmgnemaniiutiu enudiussviefivuasanged unuimvesiivre
anuusguazinusssuvewyed uiAnlunaiasygiauuy BCG mslduszlemian
fwotefsBumuuuitn BCG mnadauarisnsiildluavmgnumansiud 355
Ussifiunslivsslominamnnuenansiiuti anudngnumansfiuthusadulugme
vieshiu nMsthevenANLiwgnumaniiutugyNTy uarnsAnwAAaL
Introduction to the discipline of ethnobotany, relationship between people and
plants, role of plants in human being and culture, concept of Bio-Circular-Green
Economic (BCG) model, sustainable utilization of plants based on BCG concept,
techniques and methods used in ethnobotanical field, method for assessing
ethnobotanical utilization, traditional ethnobotanical knowledge in local

community, transfer knowledge of ethnobotany to community, and field trips
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**SC 113 209

**SC 113 210

*¥SC 153 211

NONWAEASATINEAT 2(2-0-4)
Agricultural Botany

Roulvvasmedv: laidi

wnAnfugulungnumansnIsinuns anuduiuseImgnumansuazinunsAEns
NANNTIWMUNNY N15TBY nsRedofiy 19T3nvasiy wadiy lassadieuazgusie
Fugiven msiady wihimeaisine msmeazesassy wasdineinsiuiugues
figwnsuariivaiu walulagfinmfiensudafionanisinuas

Basic concept in agricultural botany, relevance of botany and agriculture,
principles of plant classification, identification, nomenclature, plant life cycle,
plant cell, structure and form, morphology, development, physiological
function, pollination and breeding biology of crop and horticultural plants, and

biotechnology for agricultural crop production

UHURNMINNEAIEATINNISINEAT 1(0-3-2)
Agricultural Botany Laboratory

Feulvwasnedvn: SC 113 209 %38 383Y1AIU SC 113 209
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Laboratory skills in plant collection and fixation for morphological studies, plant
classification and identification by dichotomous keys, survey of typical
morphology leaves, stems, roots, fruits of important crop, ornamental and
horticultural plants, basic anatomical structures, measurements of some
important physiological parameters for monitoring plant health, pollen viability
test, ovule and seed development, vegetative propagation, plant nutrition and

hydroponic culture system, field study

9me WAInen waznslduselevidamse 3(2-3-6)
Algal Biology, Ecology and Utilization

Feulvvasnevn: SC 152 201

untdgamsie Alle ITwwInNs AnunaInraty JUse warinaing1vesdinsiy
unumeswasimeufivlussuunmindauasneia msldauhodussivsamunm
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*SC 153 212

YAIYM 3 F35MY1V

**SC 153 301
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Introduction to algae, origin, evolution, diversity, form, and ecology of algae, role
of phytoplankton in freshwater and marine ecosystems, harmful algal bloom,
use of algae as bioindicators for monitoring water quality, economic algae, algal
biofuel, algae in agriculture and aquaculture, commercial culture of algae, and

field trips

WyayulwsuazNying 3(3-0-6)
Medicinal and Poisonous Plants

Reulvsredvn: 1aid

AU numansvesivayulnsuasiviiiy UseTRveanisldayulnssnwilsn diy
wazansfidigrimandsineranfidlunmawmdmaden wilagauddynaiinm
vosasHAnSasisTImR ansndnSusisssurinnfivdugdumsunndadelu fuils
aseanqudsoiauszam madevmsdineluanalunsssyviafivayulwauay fied
iy Maunndunulneuazayulng wasnisviaufn

Botanical knowledge of medicinal and poisonous plants, history of herbal
medicine, plants and their derived pharmaceuticals in alternative medicine,
chemistry and biological significance of natural products, natural products from
higher plants in modern medicine, psychoactive plants, molecular techniques
for identification of herbal and poisonous plants, Thai traditional medicine and

medicinal plants, and excursion.

F90%9n

#35INY1VDIEN 2(2-0-4)
Animal Physiology

Foulvvessedun: SC 101 001 waz SC 101 002 WSatfiauwh
slinfiuarn13AIUANNTIINILUTITEUUAN 9 v8sdnd Rausdeuieadauieszuy
o¥oay svuuUsvam nédunile 2sasladin wela desewns durie Auiug wagsvuu
siowlsvio Aruduitusvosssuumanil N3AUANYUNYHLAZNNTINYINILETINAYRY
39N

Functions and controls of animal systems from cell membrane to organ
systems;

nervous, muscular, circulatory, respiratory, digestive, excretory, reproductive and
endocrine systems, interrelationship among these systems, body thermal

regulation and maintenance of homeostasis
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**SC 153 302

**SC 153 320

**SC 153 321

UfjuRn1sa3sinevasdnd 1(0-3-2)
Animal Physiology Laboratory

Roulvvasmedun: :1e3vAu SC 153 301
nsfnwdafiAnisaudiuaznalnnisiedeuiivesansiudoriuead a3ving1ves
sruveteay sruulsvam ssuundunde ssuumela szuuasastadin uassyuuduiug
UAASIBNISANBILALNITNNUTDID TBILVBIVNNTEUUMBIATAL LU N15Y9IUTe3
SEUUUTEAM MsAnwINIsiAnnIzuaUsray n15vinaueedle Layn15iauYessyuy
moulivie

Experimental studies on properties and transport mechanisms of cell
membrane,

physiology of organ systems; nervous, muscular, respiratory circulatory and

reproduction system, video illustration of some system

#35INY1VDINY 2(2-0-4)
Plant Physiology

Roulvvessedn: SC 101 003 wia Wisuwin

wENMeERTINEesiy Nsddesiuazemnsvasite 5N IMTNY NTFUATIZIIAY
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Principles of physiology of plants, transport of water and solutes, mineral
nutrients, photosynthesis, cellular respiration, phloem transport and assimilate
partitioning, assimilation of mineral nutrients, stress physiology, plant secondary
metabolites, growth and development, growth regulators, movement and

response to environmental signals, control of flowering

UURANsEIsImeIvasiny 1(0-3-2)
Plant Physiology Laboratory

Feulvvasnedv: Me3vIAu SC 153 320
mMsneaaesUFiRnsAeIfundnnIveINTEUIUNTNIES TINe1ve ity ASECATETIRN
LAZDIMNT 519RIMSTY N15dUATIEAILaY N1selaseauwad n1sadeslulig
LBULAZN133NATINIMIT N1585198159UN3ENUIEN d3TIneneldaniiziasen
asUsznounAiluiiv msadyivla arsmuaunisadyivls maedeulmuay
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Laboratory experiments in principles of physiology of plants, transport of water

and solutes, mineral nutrients, photosynthesis, cellular respiration, phloem
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**SC 153 303

*SC 153 304

transport and assimilate partitioning, assimilation of mineral nutrients, stress
physiology, plant secondary metabolites, growth and development, growth
regulators, movement and response to environmental signals, control of

flowering

=

YAIVGRY 3.1 YAV UEITINMaTsTUUTATIEI R dnazayue
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Y RANiuNugIu 3(3-0-6)
Basic Immunobiology
Woulvvassedvn: laidl
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uninfgItusruuiAuiy alANAUAINEITNYIA N1TTULAZNITULAUDLOURLIULA

§
dulviled nsandweudauluszuugifuiunuudume gldufuitineinasyinay
vosfiiwad nalnn1svieuvesiiisad manouaussmsgiiduiulaeldaisi nalnnng
vhamesgiduiulagliansih annglinevauemeniduiuuasisagfidudusonuios
nsnovauemenidufusaiiosenuanieBeugniie amzafduiulufu lsandosd
fufufidusuifidauasiiatulunends

Introduction to the immune system, innate immunity, antigen capture and
presentation to lymphocytes, antigen recognition in the adaptive immune
system, T cell-mediated immunity, effector mechanisms of T cell-mediated
Immunity, humoral immune responses, effector mechanisms of humoral
immunity, immunological tolerance and autoimmunity, immune responses
against tumors and transplants, hypersensitivity, congenital and acquired

immunodeficiencies

dnimeasuazinalianisguadninaas 3(2-3-6)
Laboratory Animals and Handling Techniques

Foulumedv: id

Fniiflenundingrmant auddguesdninaasddunuide douusimiangune
WAZITTIIUIIUNTITERTIUIIUITENIINGIA1ENT ANBULNITININLASNERNTTY
dninnaes o1freundouasanuuasafevesdlidng nadsuasquadninnas 1
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wazasalang g nsvinldaau nisienzifiuiden n1sniguean wasn1stugnas
madonduilonaununismeaedudng uaziimufnuigay

Animals for scientific purpose, importance of laboratory animals in research
work, laws and ethical guidelines for the use of animals in scientific research,
biological characteristics and behaviors of laboratory animals, occupational

health and safety, rearing and care of laboratory animals, diseases of laboratory
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animals and zoonosis, practical techniques including identification, sexing,
handling and restraint, infection, route of administration collection of blood,
euthanasia, and necropsy, alternatives for animal experimentation, and

excursion

*SC 154301 UszamBrmenfiugnu 3(3-0-6)
Basic Neurobiology
Roulvsedvn: Lid
nsdnednsvesszuulsram eideuszam nsdeasvonaadussan a1sde
Uszam isw%’ummiﬁﬂLLamsuwizamﬁlqmi SYUUUTEANAIUANNGRANTTUULAS
971510) NMISEUTUALAIINT
Organization of nervous system, nervous tissue, neuronal communication,
neurotransmitter, sensory and motor system, neural control of behavior and

mood, leaning and memory.

*SC 154302 s3sivendeuead 3(3-0-6)
Membrane Physiology

waulysredu: ludl
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Nugruveudoriudinm Usziivemauiideviuad nsaauarautfvondevuivad
Afin Tsiu wazssuuudoruwad BnsveaesdmivAnmauansalunsfude
Fonsureadoriuiad nsvuddinanauarlossurhuBerinead nisvudaniuagnns
muANUIIAsIad wihiineaisinevenderiumad dndlwiveundevueaduay
Anvzaululgaduszam mﬁmuqumiLﬂﬁauﬁﬁwuLLNuL?jQIudauﬁiﬁq 9 YDITNNTE
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Fundamentals of biological membranes, history of cell membrane theory,
structure and properties of cell membrane, membrane lipids, proteins, and
receptors, experimental methods for the study of membrane permeabilities,
transport processes of molecules and ions across the membrane, transport of
water and the regulation of cell volume, physiological function of the
membrane, membrane potentials and action potentials in neurons, regulation of
membrane transport in various tissues, membrane protein and expression,

physiological application of membrane in medicine and agriculture
YA3Ygey 3.2 YAIYINUEITTINGaznAluladYInININENISINYAT

**SC 154 320 dmenszauTuananazdaandouvasiiy 3 (3-0-6)
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*SC 154 321

*SC 154 322

Environmental and Molecular Plant Physiology

HoulvvasseIun: SC 101 103 #3a SC 153 320

ninmauazngmMeilAnduaziadl nsvuiunTMaiinuarasTIevesily Hugiusedy
Tuanaveswaduarlasiainefia fugtussdulnanavesmatandsnulufia Sviwaves
Hademadaninden Ufduiusseninafivuazqaunid a3sinen Faiadl T9inerseeiv
Tuanavesfitlunisneuaussieanaioaduinden inaluladdiniw fugimnssu
FInerduaTzi wilumalulagdinim

Principles and laws of physics and chemistry for biological and physiological
processes in plants, molecular basis of plant cells and structures, molecular
basis of energy dynamics in plants, influence of environmental factors, plants
and microbe interaction, physiological, biochemical, molecular basis of
environmental stress responses of plants, biotechnology, genetic engineering,

synthetic biology, nanobiotechnology

gosluunsuazasrIuaunIsasaulnlunisndnng 3(2-3-6)
Plant Hormone and Growth Regulators in Plant Production

Reulvvassiedvn: laid

Usslnnvasgosluuisuazalsniunumsasyiuladiy unuivvessesluuisiazais
mUANNITAsYAulalunsRSyuazaITINg1veIiY FesluulvLaAzaIsAIUANNIS
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Type of plant hormone and growth regulators, role of plant hormone and
growth regulators in plant development and physiology, plant hormone and
growth regulators in plant culture and in vitro micropropagation. Laboratory
involved in preparation of plant hormone and growth regulators for plant

culture and in vitro micropropagation, and excursion

smansivuazn1sugnivsuuulalasining 3(2-3-6)
Plant Nutrition and Hydroponic Culture
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Fundamentals of plant nutrient availability, uptake, assimilation, transport,
function, and deficiencies. Influence of plant root environment and root
physiology on plant nutrient status, effect of plant nutrient on plant growth,
development, crop vyield, and relationship to plant diseases and pests,

hydroponic culture and commercial application, and excursion

*SC 154 323 unluwmalulagdanmmenisinens 3(3-0-6)
Agricultural Nanobiotechnology
Roulvsedvn: Lid
fugnuulumelulad msdssgndvosnTumalulaflunsnuasgall Wud maudn
iy nsmuauuazdanislsaiy Jewily wasnsudndnd ulumaluladdinndiven
enmswaumMsnunswuusdu wagAMuAUTTuUIluamAluladTIn Mg
NSRS
Basic nanotechnology, application of nanotechnology in modern agriculture
including plant production, plant disease control and management,
nanofertilizers, and animal production, green nanotechnology for sustainable

agriculture development, and recent advance in agricultural nanobiotechnology

Yadunil 4 Friverseiuaduazluana
**SC 153 401 Fmenssiuwaauazluiana 3(3-0-6)

Cell and Molecular Biology
Reulyseden: SC 112 501 wialiguwi
Tnssafrsuazminivonead astaluana Midauardfauinisvesad wadlnseni
Teauazgadlen lassaiauaznsvudsinuberuwad lulnaousde aaslswanad lu
Tototussiafnduaziuunueddy szuudulauuiusy nsvudsdusiuneluad lo
Inainiafuuaznisiadouiiveead Lumindueniwaduagsujduiusseninaead
Tndva Suuazdluy lassadedu n1sdiasuagnisdonuaufiiduie N15AIUANNTT
wanseanvesdulugadinsanslontazyanilon Mydsdyauvesad Igdnswaduas
nalnenuawiginaiwad nswdsuudasannvousad nsuALazNIIAEYRITAd N3
Anwadvinaunuiavigadsuinin lwadvesseuugliduiu wagnalnnisaiuausyau
Lanavezise
Cell structure and functions, biomolecules, origins and evolution of cells,
prokaryotic and eukaryotic cells, structure and transport across plasma

membrane, mitochondria, chloroplast, bioenergetics and metabolism,

endomembrane system, protein sorting and transport, cytoskeleton and cell
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**SC 153 402

*¥*SC 153 403

*¥*SC 153 404

movement, extracellular matrix and cell interaction, the nucleus, gene and
genome, gene structure, DNA replication and repair, control of gene expression
in prokaryotes and eukaryotes, cell signaling, cell cycle and its regulation, cell
differentiation, cell aging and cell death, cell renewal and stem cells, immune

cells, and molecular regulation of cancers

UfuRn1sBrmenseiuaduazluana 1(0-3-2)
Cell and Molecular Biology Laboratory

Reulvvasseidv: :18391A9U SC 153 401
nsfiniAsfumediafiugiuiisenadestunsfinuiien SC 113 401 Trinensziuiead
wagliiana

A practical course introducing basic techniques to accompany SC 113 401 Cell

and Molecular Biology

FINYINT36Y 2(2-0-4)
Developmental Biology

[Roulusnedun: SC 112 501 wiaifisuirin
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Animal and plant growth and development processes, hormonal and
environmental effects on animal and plant development, cellular and
molecular developmental biology and gene expression during animal and plant

development.

feyyInen 3(3-0-6)
Histology
Seulvvassnedun: SC 101 001 waz SC 101 002 wiawiauwin
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seuumela ssuutusessuusenlivie warseuuduiug
Histology of structure and function of cells, tissues, organs, organ system in

human
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** SC 154 401

*SC 154 402

body, tissues of epithelium, connective tissue, muscle tissue, nerve tissue,
tissues of sense organs, integument, blood and lymph circulation, digestive,

respiratory, urinary, endocrine and reproductive systems

UuRn1 ey vInen 1(0-3-2)
Histology Laboratory

Reulvvasseidvn: :18391A9U SC 153 404
UfTRnsifniulasaisuasnihiivessadideifouare Toizvessruunelusanme
Laboratory on structure and function of cells, tissue and organs inside body
Famerszauluanauszand 3(3-0-6)
Applied Molecular Biology

Roulvvassnedv: SC 112 501 wia SC 153 401 w3a SC803 305 Wiaifisuwin
wugeansseauluiana nalnn1sansLUULALTRULTLALDULD N1IAIUALNITUERAIDDN
098 nalnn1sswiy Wugmanivesqdunis weluladfiduoamenay fugiuide
FAWNARIEAS N1TdIE8BULATITUTIAINTINNY Nslaaukazdinneduludnd n1s
UszgnATing seauluanad miun1suSuUTaiusig n1sunme LavenavnssueImis
LAz

Molecular genetics, DNA replication and repair mechanisms, control of gene
expression, genetic recombination mechanisms, microbial genetics, recombinant
DNA  technology, basic bioinformatics, plant gene transfer and genetic
engineering, animal gene cloning and gene transfer, application of molecular
techniques in crop improvement and plant breeding, medicine, and food and

drug industry

weadaugrumedinessiuTuana 3(1-6-5)
Basic Technique in Molecular Biology

ReulusneAvn: SC 112 501 w3a SC 153 401 v3a SC 803 305 wdaiivuiin
wadiaftugumnadiinerssduliana nislégunsalluviosufoRnsmnadainerssdu
luiana MsiwInkarNTeseNasallunuiuIIng1seauliana n1satanalaia
Mdue MmawIeuaeufinudioad nsdenfidueuazindiduegnuaniingisad ns
LenfLiuenAdsdTinngusing 9 mauonuauiBuememaiadidninglnida msada
wazdnUsunalusiu Msuenvualusiusiemaila SDS-PAGE wadia PCR N153iAT1e9%
aefusifiSuedomaia PCR nsuonendiduerinun uazmsfinwnsuanisanyes
gusemalln RT-PCR

Basic techniques in molecular biology, instrumental usage in molecular biology

laboratory, calculation and preparation of chemicals in molecular biology,
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*SC 154 403

Fydenynivii
**SC 112 501

plasmid DNA extraction, competent cell preparation, DNA ligation and
transformation, DNA extraction from different types of organisms, separation of
DNA using electrophoresis, protein extraction and quantification, separation of
protein by SDS-PAGE, polymerase chain reaction (PCR) technique, PCR-based
DNA fingerprinting analysis, total RNA isolation, and gene expression analysis
using RT-PCR

MR LYasand 3(1-6-5)
Animal Cell Culture

waulvsredu: Taid

LwﬂﬁmﬁugmmaﬂﬂﬁLWﬂzL?ﬁymL‘Uaéﬁmi USZLANUDUGAALAYANBULLANIZVOINTT
wnzdes anngnanzdsuazssanvesemsiidlumadsneaddnfidesgnde
thuy Madsuudasguiaagnwiniivonsadinizides msvssgndldnisimnzides
waddn lumsAnuduivineuaraisineuaruoRnisiifeades

Basic culture techniques of animal cells, cell types and culture characteristics,
cell culture media, culture conditions and types of growth media for
mammalian cells, changes in shape and function of cultured cells, the
applications of animal cell culture in toxicology and physiology, and related

laboratory.

5 WugAansuazIdauInIg

Wugeansilosdu 3(3-0-6)
Elementary Genetics

Feulvwasedvn: SC 101 001 udaLiiguwin

nsudaeaduarnsasIuanduiug n1stenentugNIINANN YeLNUAaLAYEIU

YeNUeLLLAS dafliaLeada n1saenendnyusiugnIsUNgNAIUANMIEIUNaY

Y

vendandea anuhazifuildluiugmans asivunwaLaznisanevendnwe

o a

fiugnssufignauauiieIufioguulastulesne nisdieneadnyuzidsuIuna
dunauarIneudindu a15ugnIsy N1SLAADBNTBRULATAITAIVANNITINGIUYBITU
nsnateseauIuwazlastuloy Wugmansveayed Nugaansvesqaunsd fiugeans
Uszannsuagifamnms meluladfiduieuazanuimeiusmansaisumlys q

Cell division and gametogenesis, Mendelian and extension of Mendelian
genetics, multiple alleles, cytoplasmic inheritance and maternal effect,

probability in genetics, sex determination and sex-linked gene inheritance,

quantitative inheritance, linkage and recombination, genetic material, gene
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**SC 112 502

**SC 154 501

**SC 153 501

expression and regulation, gene and chromosomal mutations, human genetics,
microbial genetics, population genetics and evolution, DNA technology and

current topics in genetics

UftRnsugaansioedu 1(0-3-2)
Elementary Genetics Laboratory

Roulvvesredun: se3varu SC 112 502
wedefiugiulunislduuamiiduiaglunisnaasmisiugaans Anwinisaiona
WugnIsudnYsIAgLaraesdnyueniauiuy nMmaaeula-auald nsuULTaduuY
lulnFauazluleda uaznisieszidaulasiuley Wndlasuiiv Wugmansvosuyud
WugmansUsTrIng WugAan TN waznsatamsue oy

Basic technique in using Drosophila melanogaster for an experiment in genetics,
monohybrid and dihybrid cross, Chi-square test, mitosis and meiosis divisions
and chromosome number analysis, sex chromatin, human genetics, population
genetics, quantitative genetics and basic DNA extraction

FIMUINT 3(3-0-6)
Evolution

Raulvvassedyn: SC 112 501
U3 dAn13An w13 TwuINTg Nu)ITauINIT naNgIUNLEAINITIAANTEUIUATS

Y o

ATAUINIT ASARALABNNIIETSUVIRLATNISUSURD 37

a

AUINITIZAVUNAIA N15LAN
dstiFinvdelval UuvumaiAedfauins Audauazifauinisveseraninsdeddin
FTwunnssyAulania v“v’uqmam‘ﬂﬁmmﬁugm FWauwrnsiBa@iinegalaana
FTAUINITNFIINGIVBINTHALT FITWUINITVDINY LY NG UHNITONENVDIUY LY
Jaqdu

Evolutionary history, evolutionary theory, evidence of evolution, natural
selection and adaptation biodiversity, macro-evolution, speciation, pattern of
evolution, origin and evolution of kingdom of life, micro-evolution, basic

population genetics, molecular evolution, evolutionary development biology,

human evolution and theory of modern human migration

\wadwugmandidosdy 2(2-0-4)
Elementary Cytogenetics

Reulvvasedvn: SC 112 501

msutaeaduasnginasuedasiulen lnssadsveddasluluuludediTindugs Tasluley

lidnuaueiiay nsmvuamakazlasiuleumea n1sidsuulatnuiuuag JUT9Yes
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**SC 153 502

**SC 153 503

**SC 153 504

Tastulan imatinnisAnwilasluleunaznisdounnudlasiulan lasluloulay
ANUAUTUEIN I TRIINTT MIfnwwadiugeansvesivdniuasuywd

Cell division and behavior of chromosome, chromosome structure in higher
organisms, giant and lamp brush chromosome, sex-determination and sex
chromosome, chromosome  aberration, chromosome techniques and
chromosome banding, chromosome and evolution, cytogenetics of plants,

animals and human

UfvRnswadiugmandidasdu 1(0-3-2)
Elementary Cytogenetics Laboratory

Roulvvassedun: s1e3¥1Au SC 113 501
UftRmafetumaiamasadiugmans

Laboratory techniques in cytogenetics

WUFAEASUYBE 3(3-0-6)
Human Genetics

Reulvvassedvn: SC 112 501

Anudiiuguvesiiutonyud lasluley wadiugmaniuasiluuveuyud ns

feneanIeiugnIsuvedlsakaraulaUnARusnssuludywd ladiniugmans g

a

o

AansuaIese Wugmansiduifuiuuazdadued Wugmansuszyins dAMugmans

q q

a

waz Mvelagiuvensidemanugaansuywe

Basics knowledge of human DNA, chromosome, cytogenetics and genome,
genetic inheritance of human genetic disorders, hematogenetics, cancer genetics,
immunological and biochemical genetics, population genetics, forensic genetics

and current topics on human genetic research

wialulagyanwauineg 3(3-0-6)
Plant Biotechnology

Roulvvasredun: Lid

weluladtnmeuisnaiy weluladfnmeuivatelmivdnnisveanalulad ns
Wewaziwwn n1sdanisanui lasinsdlug aefuifdwenandaiivwaznisiluly
Usglevuaulaondowazasesssy gsnvmalulagiinmiuiivuaznisamu uas
MsfnwIgaLUenan T

Conventional plant biotechnology, modern plant biotechnology, principle of
technology, research and development, knowledge management, genome
project, DNA fingerprint, plant products and utilization, safety and ethics, plant

biotechnology business and investment, and excursions
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**SC 153 505  unaanugnIsunguazdn’d 2(2-0-9)
Plant and Animal Genetic Resources
Roulvvassedvn: SC 112 501
AnudFyTeUMaTTugnITuNiiguardnd nsiiuTIuTIeNuAuLU T aiugNT Y
voswusfiniuazfinfinzugn msfinyidnemy nsUssdiunailosiuuaznisouing

Y

WorlugivlusuiasTuuasduy q Mseusndieiugdnilasldmalulagtinnluguves

q
¥

mautudaiidouasigeu mslaauiis mslfidetugamiunisusuuseiug

Importance of plant and animal genetic resources, collection of genetic variation
of wild and cultivated plants, characterization, preliminary evaluation and
conservation of plant germplasm in gene banks and others, biotechnology for
conservation of animal germplasm such as cryopreservation of sperms and

embryos, cloning and uses of germplasm for genetic improvement

**SC 153 506  U{UANsunaanugnIsunguazdnd 1(0-3-2)
Plant and Animal Genetic Resources Laboratory
Feulvvasnedv: e3vIAu SC 153 505
nsuTIUTINRugivuazdad uaznisiaudnuilunihesuvessguazionyy maila
fugrunmedineilFlumsifununuazeying
Collection of plant and animal germplasm and field trips to private and

government sectors, biological basis for collection and conservation

**SC 153 507 WugAansUszns 3(3-0-6)
Population Genetics
Reulvuasseivn: SC 112 501
Aniimadadidgynisiugaansuseansuazats Yllauasiinsiaaaunuiuwlimie
WUNTIU AN MANAAUITEYINT NsNALLUUEN nanauiusuuulidy n1swasuulag
m ATy Wsunsuaouiumesilflunufuiugmansusznns was Fteiagiuves
NFITeMaRugAansUsEYINg
Technical terms in population genetics and statistics, types of genetic variation
and assays for detect variants, population equilibrium, random and non-random
mating, change in gene frequency, computational software in population

genetics and current topics on population genetic research

A udenynivn 6 inweidTeuazmatianaissUjuinisnisinemansdanin

*SC 153 601 lulaswaliauazadnudasadienaissufufinisinenamansdanm  2(0-6-4)

Microtechnique and Laboratory Safety in Biological Science
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**SC 154 601

Rawlvsedvn: Tl
Anulaendemaniivarauuasndenisdanmluiesu Jufnisnainermansdinim

pann1svashulasimadanieivlazdnd n1simseuansialiianswarsnyian neas

¢

nswssuRlegiadeianavdniiefinwnieldndesganssmiuuulduas n1s

YU nunugufeItunsieseudtegnieibie Wy n13inwanIn Nk n13dn

'
wa A

fograeiededlulaslay msdeutudinuiodenisnunds uaginusufiasu q 7
Aerdesiululasivaia

Chemical and biological safety in biological science laboratory, principle of
microtechnigue in plants and animals, chemical preparation for cell fixation and
preservation, sample preparation of plant and animal tissues for light
microscopic examination, basic practice of the preparation of tissue such as
fixation, dehydration, sectioning with microtome and staining of the sections,

and other practical skills in microtechnique

i&ﬁﬂﬂ%’%"‘a%’aLLasmsﬁ]ué’ﬂssnaumsmﬁwmmam%‘ﬂ’amw 2(1-3-4)
Research Methodology and Entrepreneurship in Biological Science
Raulvsredun: laid

P

HuUgIIsNIMAINeImansiiion1593de sedouiTITednaninuazUsuia Aany

a =

wazauyigulunInermansiinin grudeyaivinisuarnsauAudeys n1seenkuy
MsveaBsLALMSIATEsTeYA 9558UssAATAr A LTedndmInNns nsAnaen
HAUMIYINIGT M3leudelauslasinsifouazeadde nseenuuulvameinig
s Vinwenisthiauesanuinnmsuuuusses anudidesduduminddunaas
nsaziiananunindaunsyyr madeuifonssuiifsadosiunssuiunsat
winnssumamaluladfiendeanuimdnermaniiinmlaeifidernyainlssny

gravnssukazusEnuuduldy n1sgauuenaniud

Basis of the scientific method for research, qualitative and quantitative method
of research, biological science questions and hypothesis, academic database and
searching, research design and data analysis, research ethics and academic
integrity, academic plagiarism, writing a research proposal and a research report,
academic poster design, academic oral presentation skills, introduction to
intellectual property and infringement, learning activities linked to the process
of innovating technologies based on biological science knowledge coached by

industry and company experts, and excursion

AUNUINI9YIINY 1(0-3-2)
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**SC 154 602

**SC 153 603

Seminar in Biology
Roulvsedvn: Lid
Yiavenanitefiaulanaziuaiofiduduanunanudsenadinewazaiunivnd
Retesiidmuimeunslugiudeyaivins masSensuazyadnamdmsunsiieaue
HAIULULUTSENE MsEindeuihiauerauuuuussens mawiondeifiewiavenanuy
WUUUTTENE N194A58LUNE8L389UTENoUNITUNAUBLUUUTTENELATUNANE DR UL

n51%N

Presenting current research of interest in biology and related fields
published in academic database, preparation and personality for oral
presentation, oral presentation training, medias preparation for oral
presentation, preparation of summary for oral presentation and graphical

abstracts

1A399IUILN9TINE 3(0-9-5)
Research Project in Biology

Roulvsredvn: 1aid

TassAfedaszuarmoyanalufuding wiomuinisadesnieldnisuugii
yoso19158aeulundngninermanstudin a1vivndiine) ivhnihidueiansdd
USnwnan Aanssunisidou laun mMsfisuidlassnuidsuasdiausiinlassuive
AMTUNAUDTIITUAIUAINTUIIUITY N1TEDUULAUINAIIUITUNIAUTTUIEVD
Trssnuddesoyanadifionansduszdmdngnsidunssumsuseifiuedislion 3 au
srufuensdfivinuvestindnw uagnisdsenuidvatuanyseilviduaanin
FINEN

An independent and individual research project in biology and related fields
under the supervision of curriculum lecturer of B.Sc. in Biology program as a
main advisor, class activities including research proposal writing and
presentation, research progress presentation, examination of individual research
project by oral presentation assessed by three committee of the B.Sc.
curriculum lecturer together with student’s advisor, and final research report

submission to the Department.
nsldia3asianadnendanidanin 3(2-3-6)

Instrument Usage in Biological Science

Woulvvassreiwn: ludl
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**SC 153 604

*SC 154 610

winmsuarmsinnuveneiesflefugiuwasedesdoflilunuanesuiisniugedy
Tunsfnw3Ifemainuiivineivesiiy Mesnudinerseauluanauasiugaans wag
mesnudniineuasianndon msuszendliiadesdelunuidusiusiis q msdnw
wonanudi

Principles of instruments and operation of basic and specific instruments
essential for research studies in the field of plant biology, molecular biology and
genetics, and zoology and environment. Application of tools in various research

fields. field trips

nMIkAndemnainermans 3(2-3-6)
Scientific Media Production

Roulvsedvn: lifl

'31/181?11?1@1%1,1,6mﬁmméfmmiﬁaaﬁ Usyordunus Uszianaesde 35n1518ende
Whwsnenisedn fuilam 30 n1snsununsHEn nseuau de TUsunsy msiJeuanud
Amuazides n1stuiniaviad dafdie Seuesulal warasusssu

Media, science and communication aspects, public relation, types of media,
media relation, goal of production, consumer, theme, production planning
media, framework, program, script writing, image and sound, recording, video,

multimedia, social network and ethics

watlanaaiyanieIniaaans 3(1-6-5)
Techniques in Histochemistry

Roulvsedun: SC 101 001 daiiauwi
wadamaesiganmeianamansinyiAeafuisnnging 4 Tunswieuifoideuasnis
Uszgndvedddnismianiiganiedniadians laun nisvinliuisaisldaudu nns
wuignenindy msnsaileide nmsnanmsfiusarnsiaseseiiiy ndnmsves
wilganisinamansiiisadestuieules msldiBnmanisaneiniamandiiie
uansaslulalasn TUsAu nsneziilu afin nsailinasn ansd wazioulesisng o Tuwad
waziifordoiiunfuasne sann

Histochemical techniques dealing with different methods of tissue processing
and their application to histochemical procedures, including freeze drying and
freeze substitution, tissue fixation, production of paraffin and frozen sections,
principle of enzyme histochemistry, the use of histochemical method to

demonstrate carbohydrate, proteins, amino acids, lipids, nucleic acids, pigments,

and various enzyme in cell and tissues of normal and pathological condition.
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*SC 154 612

N13AUANLIATFIUALNITIANS IR URNISIMemansdinn - 3(2-3-6)
Quality Control and Management in Life Science Laboratory

Houlvsnedyn: laid

Introduction to laboratory quality, importance of laboratory quality, quality
management system, history of laboratory quality management, international
laboratory standards, facilities and safety, laboratory design, safety management
program, emergency management and first aid, equipment maintenance
program, purchasing and inventory, process control, sample management,
introduction to quality control, quality control for quantitative tests, quality
control for qualitative and semiquantitative procedures, assessment, audit
program,  personnel. customer service, occurrence management, process
improvement, documents and records, and organizational requirement for a

quality management system

FrarsaumAransiiasiu 3(2-3-6)
Introduction to Bioinformatics

waulvsredu:

wdnnsiugiu 35013 uazindesdefllflunisiiansauna grudoyauandinies ms
Wiguiflguanumilouvesdsunazlassaisniduenarlusiu nsviunelaseadia
TWsfiu nsdasmatnsluana Bnsdesesianeduiusifaunis anufidosiu
Aeafuiiugiunadeulusunsy R msUszgndfansaumaluiinemansuay
nBATANERNS Transaumaludny

Basic concepts, methods, and tools used in bioinformatics, bioinformatics
database and servers, sequence and structure alignment, protein structure
prediction, molecular dynamics simulation, methods for phylogenetic analysis,
introduction to basic programming in R, applications of bioinformatic research in

life and agricultural science, bioinformatics in society

s183% 0NN a1V U AFRULBNEIVIAIBITIINI

*AG 002 206

a ¢

UUAILAYAUNTININITINYAT 3(2-3-5)
Insects and Agricultural Microbes

Roulvvasneiv: Lid

wasaglsafivlussuulinn  Snwagiluveuas  wuashdymaasugi  nsld

a6

Usgloginsmunuuiasdnsnnanvuslseddivendunidnelseiiy  Lsafivuavlsn
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*SC 254 501

Iaaa a

waaiug muAaunfvesiiviiinenddlii®in qauvsdniiusslovinaununsuaznis

Touseloat nsinn1slsagLUUNEUNETY

Insects and plant diseases in ecosystem, general structure of insects, economic
insects, insect utilization, insect pest management, characteristic of plant
pathogens, plant diseases and seed diseases, abiotic disorders of plants,
beneficial microbes in agriculture and utilization, integrated plant disease

management

ANUUaBANEN9LALl 2(2-0-4)
Chemical Safety

Houlvvasredun: 1aid

nsPuunUszinnvesasiniidunsie sUfydnvalvesansialidunse lena1steyaniny
Uaeafy msdanisansiefivarveadedunsie msUssiiuanudsddunmsyhouientu
A3LAToUNTIY FYUUNIAIUALLBNIFINTTULALITINTTINNNT qﬂﬂifﬁm’mﬂaamﬁ'ﬁldau
yaaa nsdestunaznisnouldivganidu ngninsuagngszifeusiing q MAsades
anseidunnouaruisenainsunseluresjiRnsaiisunie

Classification of hazardous chemicals, chemical hazard pictograms, safety data
sheet, management of chemicals and hazardous waste, risk assessment in
working with hazardous chemicals, engineering control and management
systems, personal protective equipment, prevention and emergency response,
laws and related regulation, hazardous chemicals and hazardous reactions in

organic chemistry laboratory

iniidideanaznnsuszendlilugaanunssaiasdions 2(2-0-4)
Green Chemistry and Application in Cosmetic Industry

RoulvwasseIun: SC 251 002 Wia SC 201 101
auAnTIEeAveAliEduaznsWRILeg1dEy wdnns 12 Ussnisvenadididen
n13inn1sveudsiaznisdesiunisiinvedde N13iALagn1sAIVANANTITOUENI

'
[ a a

Fandau n1sldarsazareMdulnsfuawIndoy wraIndsIun1waen Jngaun

q

anusniinduanldludld n95auasen nsrvunsediiiduinsfudandeo
qmammsum%ﬁwmq ansmasuilldnsnanadosdiens MswannEnfaet wan o
quaLduNy HAnTusiguain nandusiestulaan ussatasidmiuiesesdiens Laild
Fealugnamnssuiaiesdiens dwdsznounazarsililuedesdiensiiluiingsie
Awndey

Green chemistry concept and definition of sustainable development, the 12

principles of green chemistry, waste management and waste prevention,
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measuring and controlling environmental performance, greener solvents,
alternative energy sources, renewable resources, catalysis, greener chemical
processes, cosmetic industry, chemistry of raw materials for cosmetics, product
development, hair care product, skin care product, sun protection product,
cosmetic product packaging, green cosmetic chemistry, green formulation and

ingredients

o miulinaImeuazdinedaindou

*SC 153 701

**SC 154 701

ﬁ’)ﬁ\i‘%‘l’l’]\i%’)ﬂﬂwLLﬁ%ﬂ’]iUigLﬁU?}mﬂ’lW&’l 3(2-3-6)
Bioindicators and Water Quality Monitoring

Reulvsredvn: 1aid

ANUNUIBVDIFIV TN TN NANNITHALAMUAIAYVDINITAANINATIAADU
Fandoumedann fusdnetanmn Wiud Uan wuas unasimeudn’ amse vie
wnasrimouity warimilussuuiinamai auduiudssniadivdnidanmuay
Qmmwﬁw '3%mmazLwﬂﬁﬂmii’mmmwfw wnadansinuazUseiduiiionsinny
pnenanudsndeunaiinwluinda ynngnisaflussuuinine i Wy ging
Taty MIUgUYBsAINTIY NsAzALANTREINNTINMIAT NSV BT RENSTIAN

DALALUOTINAVDINITAANINATIFADUAILINRONNIITININ NITANAALLUL LAZATT

e

$raesanunisal mtanminensmahwardanaden MsfinufoRlunieau

Definition of bioindicators, principle and importance of environmental
biomonitoring, bioindicator organisms including fishes, insects, zooplankton,
algae or phytoplankton, and aquatic and plants in aquatic ecosystems,
relationship between bioindicators and water quality, methods and techniques
for measuring water quality, measurement and evaluation techniques used in
environmental freshwater biomonitoring, phenomenon in aquatic ecosystem,
e.g. eutrophication, algal bloom, bicaccumulation and biological magnification,
advantage and limits of biomonitoring, forecasting and simulation,

environmental and water resources management, practical training in the field.

Fa3ansauuazmaluladfuydanadeudefvtuuusi 3(2-3-6)
Introduction to Bioengineering and Phytoremediation

Reulvsredvn: ludl

asuafivwazarsUudoutuinlmiludwanden vinyanszuaumaaiuasfiand n1s
wsanmuaznsiadeudivesansuaiivludunnden 9duniduaznszuaunstndauas

a

nsgevaatvaIsuaiiunlegaunid lulowuwesainsunisnsraniarsuanivly

dwandeu Nuguiwiving1vesiivwasianil auautfazaulangnidnlaas nalnnig

dvineuazsyauluianavesmsavaslangminluiiy Bnsmaiugiemnssudmiunig
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Hfwgadulangniniforiuyduindon suuestlagturesnisldinaluladainis ns
penuuuMAmnIsuLazndnn i lidaundeuarerameimaluladaniiy Bn1sl4de
oghadsBulumsidanarituniuiitumnin feuazszuuteseiug Ufoanaieatu
nstinansuafiwmadanmiasimeluladiuydunadondeiy nisfinwaeaun

Pollutants and emerging contaminants in environments, fundamentals of
physicochemical processes, fate and transports of environmental pollutants,
microorganism and microbial process for bioremediation and biodegradation of
pollutants, biosensor to detect environmental pollutants, basic plant biology
and hyper-accumulator vegetation, physiological and molecular mechanism of
heavy metal accumulation in plants, genetic engineering methods for
phytoremediation of heavy metals and toxic contaminants, current view of
phyto-technology, engineering design and principles for environmental cleanup
using plant-based technologies, the use of sustainable plant-based approaches
to site remediation and rebuilding, plants and constructed wetlands, laboratory

practices in bioremediation and phytoremediation, filed study

nenrnansdaundon 3(3-0-6)
Environmental Science

Reulvsredvn: 1aid

AMIINTBCINEIAARS AN DN ndnn1sednainendmiutnineaians
Fauando mmqﬂuaqﬁmmﬁunmﬁau WA i‘]zym?mnmé’au f]@ymmilﬁamaq
n¥nenssssurR Jayynuafivdanden Towa uafivne uafiuneennid uadiv
PINVBY UarIErdunTIY NaRudy 9 nstlesfunaznalladnisdnnsuafiwosdu
AMIELAINI91YNT MIBYINENINEINTTTINIA NGBy

Overview of environmental science, ecological principles for environmental
scientists, causes of environmental problems, energy, environmental problems,
natural resources depletion, environmental pollution including water pollution,
air pollution, solid waste and hazardous waste pollution, other pollutions,
pollution prevention and basic environment pollution management technology,

food security, natural resource conservation, sustainable development

szuviinathllifunseying 3(3-0-6)
Forest Ecosystem and Conservation

Roulusedvn: i

flow asrUsznau lassadawasunumuindivesils Jasedwanden Uilivedandu

nsnseaned Unldveadiedlne u3nsves ssuulinnaUald niseusnulld anunw
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*¥SC 903 311

gty AuanamuuazguuuumseyintuazieumnsnwieIfuszuLdnalsiuns
ausny

Definitions, forest composition, structure and function, environmental factors,
forests of the world and distribution, forests of Thailand, forest ecosystem
services, forest conservation, current status, threats and conservation

approaches, term paper on forest ecosystems and conservation to be assigned

yaRwdIndan 2(2-0-4)
Environmental Pollution

Roulvwassnedun: SC 902 231

Snvarvewaiviaeily suaaiivnieinia safiviu veuds uasuaiwdos ns
witguafivunsussian msdesfunazmseyintanmwandon Jomaandend
Antulutszndlve

Pollution in general including air, water, soil, solid wastes and noise, treatment
of

some pollution problems, protection and environmental conservation,

environmental problems occurring in Thailand

UjtiAnsuaivindou 1(0-3-2)
Environmental Pollution Laboratory

Foulvvassnedv: SC 902 243 wiaseivn3au SC902 244

nsldviesufifin1s aunsal w3esile nansenuvesasiallidndngiis uafivnsiy
n13959induazeatluusseIna n1sesramiaiuiianveledesaeud NMsIATIEnR
ANUAEVLTYUYU NAINUNIAREN

Usage of laboratory, equipment and instruments, effects of herbicides, soil
pollution, measurements of dust in the atmosphere. detection of black smoke

from car exhaust, analysis of community garbage, alternative energy

TIAINIINANULALTEUUFITAUMAYIFNENS 2(2-0-4)
Landscape Ecology and Geographic Information System
Roulvvassedun : SC 901 102

o W L3 a

DERHE LI LLazmmaﬁﬁmﬂaqﬁmﬂ%mmmﬂﬁu AANANALA WUIARYDITLIFINEN
ety giivseine Snuvasvesnivsvna AvnequituAuuaznslififu aungueams
Anguuuy veuiivsemea AsiPinfusuuuuveanivsema nszuaumamsinainetly
niivszna wallan1ssuisveslng ssuvansaunagiiamans  wnfavesidiiaing)

MafuiunITausNEMINEINIEITHTIRLALALIARBY
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*SC 903 312

*¥SC 903 335

*¥*SC 903 343

Definition, scope and importance of landscape ecology, key technical terms,
concepts of landscape ecology, landscape, landscape features, land cover and
land use, causes of landscape pattern, organisms and landscape pattern,
ecological processes in landscape, remote sensing technique, geographic
information system, applied landscape ecology concepts in natural resource and

environmental conservation

UuRnstinaInginaiuLasszuuasaunAAans 1(0-3-2)
Landscape Ecology and Geographic Information System Laboratory
Roulvwassnedun: SC 903 311 WiaseIv3au SC 903 311

o =

maiannsdrsIaniaauty mMsldusuiigfivszme Wadie edesiudynnifioa nns
LL‘tJam‘wmEmwammml,azmﬁLﬂiwﬁl,%qﬁuﬁé’aaizwmiaumﬂgﬁmam‘ UfURns
meauufigonndosiuiitelusieion SC903 311 fduAinginiaiukazsyuy
ansaumagiicanslaediuluungiinnang Juesnidsanievesuseimelng

Field survey techniques, use of topographic map, compass and GPS receiver,
aerial

photographic interpretation, spatial analysis using geographic information system,

field studies corresponding to the topics in SC903 311 Landscape Ecology and

Geographic Information System, focusing on northeastern Thailand

nanyauaiyn19@INA 3(3-0-6)
Fundamentals of Air Pollution

Roulvvasmedun: SC 902 231

duusznouiiddyresaiivnisennia gaioringfifedestuuaivmasine fu
USTEINIA WHEITILN V0N TEN199117A USEANUeIUafiun1aenia nansenuves
UafieN19e1NA NMTIRENTHATYNI0INIA N1TAIUANYINIAINTTHE T UATHa NN
EnmﬂLLazﬁmS@muuaﬂamuﬁ

Elements of air pollution, meteorology, atmosphere, sources of air pollutants,
classification of air pollutants, effects of air pollutants, measurement of air
pollutants, control of particulates and gaseous pollutants. Excursion is required.
Practical study to accompany the course SC903 335 Fundamental of Air

Pollution.

Field trips and special projects are required.

N15USHIUNANTENURIINADULAZEVNN 3(3-0-6)
Environmental and Health Impact Assessment

Roulvvassedun: SC 902 201

127



*SC 904 411

*SC 904 422

AURNIY UANATT LLazﬂizmuma"dizLﬁumaﬂswu?{unmé’au walla 15015 uay
wwmslunsdaisenunsiesginansenuiaindey ﬁmﬁuamgwmaﬁﬁ&lﬁm
fumsilangsinansguaanadennisidinsinvessz ey insmsmun Josiu
an uazuflunansenudundon

Definition, principles and processes of environmental impact assessment,
techniques, methods, and ways for preparing environment impact assessment
report, index and law concerning environmental impact assessment, public
participation, measures in controlling, prevention, mitigation and solving

environmental impacts

fAIngrdniviuazniseysng 3(3-0-6)
Wildlife Ecology and Conservation

Houlvwassedun : SC 901 101

Amevesdn iUl AmnamainvaneTnstininvesdailn Jadefidn iuadeanislunis
39T nandnvesdniviuaztadefiinadonandn Jedeiiviharednivn wedadisia
Yrwnsdnivr winniseusnduwazdanisdnin

Wildlife definition, wildlife diversity, factor that wildlife need for their living,
productivity of wildlife and factors affecting productivity, factors that destroy
wildlife, wildlife census technique, principles of wildlife conservation and

management

franertlitusuzii 3(2-3-6)
Introduction to Forest Ecology

Roulvwassedu : SC 901 101

Anumngvesssuvdnallll nmsnszaremaesiildlulan esrUszneu lassaitauas
unumthiivesilsl dededannden Feity anuduiudseninfivwasdnd natnues
U1 Ussinmaesthldluesdounarnisiaseiinld auddeaestilsl nslausylovd
Unldl wazuuImeniseusnuUnlilutagu nisfnwaaujdfinruaiunisilauagnan
LaENITANEINIAAUIL

Definition of forest ecosystems, world’s forest distribution, forest composition,
structure and function, environmental factors, plant life, interconnections
between plants and animals, forest dynamics, types of tropical forests and
forest analysis, importance of forests, use of forest resources, and current forest

conservation approaches, field survey, seminar and excursion required

YA IMGUlAINeAEnS

*SC 153 720

AAngnuAERITULLZEN 3(3-0-6)
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*SC 153 721

*SC 002 002

Introduction to Forensic Botany
Roulysedyn: laidl
Uszihuazanuinugiuneiunisyssendniaiiungnuaan sdlunisduaiuneda

a

Wermans unamangiuiuiiingreansainisayine 5nIne1 natynsuaulyl
¥o¥Ine eramine neinaeansiis nssrBudiunioiaviituazaining
Fnerseduluenafivssyndduiiv fvdifivuazenani aseengridsoiauazysyam
yialmifildandiy madansAnwvinaznsddnu damuazisnislunisuvadeya ns
Ui%ll’.laL‘VWJﬂ’]iﬂﬂuﬁﬂ’mﬁﬁﬂLWG}LL@%?}"NL’J@’]M?W]EJ LAZN1I9NU

History and basic knowledge about the application of botany to forensic
investigation, sources of forensic evidence from palynology, dendrology,
dendrochronology, limnology, phycology, plant anatomy, identification of plant
portions or remnants and algae, elements of molecular biology applied to
plants, poisonous plants and botanical drugs, new psychoactive substances from
plants, techniques of investigation and study cases, problems and methods in

the interpretation of data, reconstruction of crime scene and postmortem time,

and excursion.

URAFALIVIULULUN 3(2-3-6)
Introduction to Wildlife Forensic Science
waulysedun: Tl

YA

umhgifing nguneiingidesiunsduaseslazeysnddnivn nsnsIsanuiin

winlupddn iUl wadanarisnisdmsuldlunisfinweuiadning walan1edyine,
seduluanaiuszendlilusminuifdnng msufinusaznsfnuniaaun

Introduction to wildlife forensic science, wildlife protection and conservation
laws and legislation, wildlife crime scene investigation, techniques and method
for wildlife forensic investigation, techniques in molecular biology applied to

wildlife forensic science, practical training and excursion

Aneremansiiagsiu 3(3-0-6)
Elementary to Forensic Science

a a a

Roulysgivn: laidl
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*SC 002 003

*SC 002 004

*SC 002 006

Crime scene investigation, fire arms and ammunition examination, fingerprint
examination, personal identification, human evidence examination, plant
evidence examination, forensic DNA examination, forensic protein examination,
forensic evidence examination based on immunological technique, forensic soil

evidence, environmental forensic.

AsIszvindue ludfIneAans 2(2-0-4)

DNA Analysis in Forensic Science

'
=

Woulvsieivn: SC 101 001 %38 SC 101 009 %3a SC 111 001
ALBWBKAZNITABNOANIINUGNTIN TngNeIun1eTaInIm nsadamdue Adueain
Tuedvauarlularewnse wallalunsienginduelunudiineimans wu ns
pnemdueLiiefigaiyana wazmsnyadidueiiiefigatinnududan Wudy

DNA and genetic inheritance, biological evidence, DNA extraction, nuclear and
mitochondrial DNA, techniques of DNA analysis in forensic science, such as DNA

personal identification and DNA paternity identification

nann1TIEYsUNTIMEUYAAS 3(3-0-6)
Fundamental of Personal Identification

Reulysedun: lidl

nsszygUNTIIIYARaMdNLa ey aefiuvitadle dhile A anefleidou
aRdynn Assuaznisoenides e nsussnte e iy i e an w i
lasansean seudn wavsuiun

Fundamental of personal identification from photos, fingerprints, palms, soles,

hand writing, intelligence, voice and pronunciation, cloths, dressing, gender,

walking, skins, tissue, eyes, hair, teeth, skeleton, tattoo and lips

fwinelulifanermanitunuzi 3(3-0-6)
Introduction to Toxicology in Forensic Science

Roulvsedvn: Lid

mmiﬁugmlﬁmﬁ’wﬁm wiaside szuiaiven anuduiiy naseguainuazdeym
Fsmnnansfiviazansianiniddneing q Aflenmaifeadesogluinuszdriu léun
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FrognaaznsnsTinzmiedy waluladasauneiionsiuai sz way
aiusetoyaiieites

Basic knowledge of types, sources, epidemiology, toxicity, health effect and

social problem of substance abuse which are involved in daily life including
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*SC 002 007

opioids, hallucinogen, central nervous system depressant and stimulants
,alcohol, acid-base, solvent, inhalant and gas, food additives and contaminants,
specimen management and basic analysis, searching, analyzing and discussing

related information.

wadianedaluanadmsuliiinermansaals 3(3-0-6)
Molecular Techniques in the New Era of Forensic Science

Jouluseden: SC 101 001 %Sa SC 101 005 %38 SC 101 007 %3a SC 101 009

SC 101 011
ANNAIAYYRINIINTIINFIUAI0Ea TN TTuTuUAWTAINg AEns  NTgua
fnwiegvansiugnsnnitedesfunisdenaaelnsioulusivielasnszuaunismaed
wadiafuguildnmsnnafigadiesasiusnssulunududfinemans  Idun
Sealndiigens nsnenaifulvavedasiugnssy lasessd Imemslud 9 wazns
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WesuuRnsnetiiinemans lawn lulasviadfnddn yansivasiugnssuuuuuaud
mMsuiudnuasiugnssulneguvnlifen Alaes-uaa uazueuniues

Importance of nucleic acid detection in forensic science, nucleic acid handling:
enzymatic and chemical degradation, real-time PCR, DNA sequencing, next-
generation sequencing, microarray, microfluidic chip, lateral flow test strip,

isothermal amplification, CRISPR-Cas and aptamers
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