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3. wé’ngmua:mmiﬁé’aau
3.1 nangny
3.1.1 MWINKWIYNA i'smaawé"ﬂqm laittasnin 132 wihefa

3.1.2 Tassa3onangas

(1) w3 ansia Ly 30 wiBna

- ﬂ&ju%’]mml,m:ﬂ'riéami 12 wNe

- NNITNYBLMAATLaTFIANMAaT 9 wuwia

- nuITINMaasuazadiaaand 6 A

- ﬂ&ju’imﬂmﬁﬂujﬂwuﬁaﬂﬁw 3 wihena

(2) I Tani  ldeasnin 96 WIBNA

- ATUNH 27 #BNa

- 39180 laikaanin 54 Hena

LONUIAL 37 wiena

lantaen laikasnin 17 wiene

- 31ln (619) 15 pwiefia

(3) puIAITLAENLES  stesndn 6 Wikruna

3.1.3 NSEUINIT
(1) BadaIZ AN N2 bl 30 B8N6
1.1n§ju3°mmas}ma:m‘sﬁ'am‘s (Language and Communication) 12 Kik28na

001101 3w LRENTWANNBING 1 3(3-0-6)

(Listening and Speaking in English)

001102  MIUAzMIDEWNNBIDING 3(3-0-6)
(Reading and Writing in English)

001201 mMIswdadiarziuacnmadouwadefidsedning 3(3-0-6)
(Critical Reading and Effective Writing)

001202  mmssdngeluuSunnisandn 3(3-0-6)
(English in Professional Contexts)

1.2N533 VN UBLAIFATUAZTIANAIEAS (Humanities and Social Sciences) 9 #it8N A

Taaidan 3 nezvawimannszuiwinde i
011100  wymdnulTrgN 3(3-0-6)
(Man and Philosophy)
012173 enawiiadei 3(3-0-6)



(Descriptive Study of Religion)
013110  3I@Inennudiadazdnin
(Psychology and Daily Life)
050100  msltmwlng
(Usage of the Thai Language)
057137 ﬁwnﬁaqmmw
(Sport for Health)
109114  @sdzludiadsednin
(Art in Everyday Life)
154104 miag%'ﬂﬁé?}a WIARaN
(Environment Conservation)
176100  ngwansuazlanaiolna
(Law and Modern World)
701103 maindmly
(General Accounting)
702101 maduludiadsziin
(Finance for Daily life)
703103 ﬂ'mflu;gﬂizﬂaummazgiﬁmﬁaaﬁu
(Introduction to Entrepreneurship and Business)
751100  esugensasiuiialazinin

(Economics for Everyday Life)

1.3na831IMBIEEATUATAMAAIEAT (Science and Mathematics)
201110 AfaeEaTYINMT
(Integrated Mathematical Sciences)
201111 lanuraineneaas
(The World of Science)

1.4n§331N1IITERINIWNINTIX (Activities Base Course)
201191 MW@ windndafanTIy
(Student Quality Development Through Activities)

= = il a oA = Ll a o t;’
wastRanan 1 BuILNa ﬁ]']ﬂﬂQN’J“E']T']’]?L?EI%EN"]%TWT]??N mmavl,ﬂu

057121 v;lmuamﬁa‘ﬁ%ml,mmsaaﬂr‘ha”dmy
(Football for Life and Exercise)

057122 iﬂﬂﬁ%ﬁ"ﬂ%ﬁma:msaanﬁwé’omU
(Swimming for Life and Exercise)

057123 JeaLaduaaLNaTIALazNNTRaNMNRINNE

3(3-0-6)

3(3-0-6)

3(1-6-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

6UWIUNA
3(2-2-5)

3(3-0-6)

3 KWHIYNA

2(0-6-0)

1(0-3-0)

1(0-3-0)

1(0-3-0)



(Volleyball for Life and Exercise)

057125 Aansudhsaminiadiauazmssanmaime 1(0-3-0)
(Rhythmic Activities for Life and Exercise)

057126 snavssiiatiauszmisanisime 1(0-3-0)
)Basketball for Life and Exercise)

057127 wuaduduinadiauaznisaantasnie 1(0-3-0)
)Badminton for Life and Exercise)

057128 iwiisiaTiauazmisanmssme 1(0-3-0)
)Tennis for Life and Exercise)

057129 inibamuiisiediauaznsaaniaime 1(0-3-0)
)Tabletennis for Life and Exercise)

057130 nesWiadiauazmssanfasme 1(0-3-0)
)Golf for Life and Exercise)

201192 ABLFLNWANEN 1(0-3-0)
)Doi Suthep Study)

%%aﬁnﬂﬂs:mu’?mmsﬁwf&huﬁammﬁlﬂ@aamﬂuLﬁulwﬁﬂmﬁm%mlmj

(2) KNIAIT AN LaikaanI 96 UWILNA
2.198un% 27 AWUNA
202111 F2inen 1 4(3-3-6)
(Biology 1)
202112  $2%nen 2 4(3-3-6)
(Biology 1)
203111 \adl 1 3(3-0-6)
(Chemistry 1)
203115 Yuenaad 1 1(0-3-0)
(Chemistry Laboratory 1)
203206 wildunidimsuindnsnuanaiaisai 3(3-0-6)
(Organic Chemistry for Non-chemistry Students)
203209  Ufv@msedduniddmnsuundnsuanniaimiad 1(0-3-0)
(Organic Chemistry Laboratory for Non-chemistry Students)
206111 LABARE 1 3(3-0-6)
(Calculus 1)
207117 UuAnINENS 1 1(0-3-0)

(Physics Laboratory 1)
207187 WENS 1 3(3-0-6)
(Physics 1)



211311 Tl 1 3(3-0-6)
(Biochemistry 1)

211317 Yuansted 1 1(0-3-0)
(Biochemistry Laboratory 1)

2.29% 00 Takaanan 54 BbI8NA
Taglusrwinhliasnin 36niaie daadunizuiwdTnIcay 300uas 400uazatindgtiay

181IN8NA Ao duNIzUIWITITZAY 400

2.2.19%519n19AU 37 BI8NA

202231 WUTAaaT 1 4(3-3-6)
(Genetics 1)

202305 Faedd 3(2-3-4)
(Biometry)

202321 TnevaITan 3(2-3-4)
(Cell Biology)

202371 waInen 4(3-3-6)
(Ecology)

214261 ANMUARINRANLVDIFAT 3(2-3-4)

(Animal Diversity)

214301 dailinizgnaunad 3(2-3-4)
(Vertebrate Zoology)

214310 dalufinszgndunas 3(2-3-4)
(Invertebrate Zoology)

214341  ganssvingiall 4(3-3-6)
(General Animal Physiology)

214490 §A2INLNIARUIN 2(0-6-0)
(Field Zoology)

214491 FNUWIFAIINN 1(1-0-2)

(Zoology Seminar)

214493 ﬂ?ymﬁmwmaé’mﬁw 817 3(0-9-0)
(Special Project in Zoology)

215205 RT1INEN 3(3-0-6)
(Microbiology)

215206 UJUaMI9aTInen 1(0-3-0)

(Microbiology Laboratory)



2.2.279%antaan Taivtaani 17 AWIUNA

2.2.2.1 LRENNNIZLIWITIFAIINGT (....214)320L 300Uz 400010TIUNITATHE
WRZNIZUIRITY 214... 32AL 300La 400nﬂﬂizuauﬁ°mﬁﬂ@1mjuanmﬁaﬁnﬂﬁ

214312 figinevialy 4(3-3-6)
(General Entomology)

214313 $AngwedluSsldauazezusniion 3(2-3-4)
(Biology of Myriapoda and Arachnida)

214340 FAINARINIITIINEN 2(2-0-4)
(Laboratory Animals in Biology)

214352 Trinenmaasgyvesad 4(3-3-6)
(Animal Developmental Biology)

214381  wpanssuingwialy 3(2-3-4)
(General Ethology)

214401 Fwinen 3(2-3-4)
(Ichthyology)

214403  Un@#Anen 3(2-3-4)
(Ornithology)

214411 RaINe 3(2-3-4)
(Parasitology)

214412 §92IN8N 3(2-3-4)
(Malacology)

214414 é’@iﬂmgﬁaﬁvlsjﬁnizgﬂé'wéh 2(2-0-4)

(Economic Invertebrates)

214415 ﬂﬁﬁ'ﬁmiﬁmﬁﬂmgﬁaﬁvlsjﬁngﬂé'wé’a 1(0-3-0)
(Economic Invertebrates Laboratory)

214421 Inendalaveiaa’ 3(2-3-4)
(Animal Histology)

214422 MINERBITRRTAT 3(2-3-4)
(Animal Cell Culture)

214430  WugmaaivasdaiuazmIdizend 3(3-0-6)
(Animal Genetics and Application)

214431 wmaluladTrinwueiaas 3(2-3-4)
(Animal Biotechnology)

214441 FaEETINENTugY 3(2-3-4)
(Advanced Animal Physiology)

214442 danaavinendszgnd 3(2-3-4)



(Applied Animal Physiology)

214443 FITINYIVBILUR 3(2-3-4)
(Physiology of Insects)

214445 InenpdidunnlIsuiay 3(2-3-4)
(Comparative Immunology)

214462 aqmu?mumamuauﬁufﬁ 3(2-3-4)
(Taxonomy of Mature Insects)

214494 WITBLRNAIINIRAIINGN 2(2-0-4)

(Selected Topics in Zoology)

$¥30 2.2.2.2 RONINATLUIWIT DD 2.2.2.1 LazlRaNaINNNTUIWIT6a LU b le

laitin 6ninufa

202261 ANURAINWALVDINY 3(2-3-4)
(Plant Diversity)

202301 waitansliasasfomedaine 3(2-3-4)
(Instrument Techniques in Biology)

202302 lulasinedia 3(1-6-2)
(Microtechnique)

202333 Lﬂﬂﬁﬂﬁugﬂu‘i’l’mﬁ%ﬁqﬂ’] aas 1(0-3-0)
(Fundamental Techniques in Genetics)

202334 w“ugmamﬂmaqmﬁmﬁu 3(3-0-6)
(Fundamental Molecular Genetics)

202405 MWWINT 3(3-0-6)
(Evolution)

202432 Frinmzauluanavesdud 3(2-3-4)
(Molecular Biology of the Genes)

202434  TIRIRUNACIRAT 3(2-3-4)
(Bioinformatics)

202470  Fapfianaad 2(2-0-4)
(Biogeography)

202471 AN 3(2-3-4)

(Animal Ecology)

202472 HAINLININELA 3(2-3-4)
(Marine Ecology)

202473  F¥Aneniinge 3(2-3-4)
(Water Pollution Biology)



202475 REINFIIasoy 3(3-0-6)
(Environmental Toxicology)

202476 TAANmMIEYING 3(2-3-4)
(Conservation Biology)

215437 mﬂﬂauﬁaixﬁuimaqaﬂum il 2(2-0-4)
(Molecular Cloning of Genes)

215438 ﬁﬁﬂ'ﬁmimﬂﬂauﬁai:ﬁﬂuLaqmjaa o 1(0-3-0)

(Molecular Cloning of Genes Laboratory)

2.337511n 1544280
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v
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1) LRUAILIN (MANTDE) LEAID IZALVBINTTLIUITN
“"  uaests  nzuawimluszaudi 1
2 ugeets  nzuawITlnseaudi 2
3 ugests  nzuawITlnseaudi 3
4" uaests  nzuawiTluszaudi 4
5" uaedte  nizuawITlnszaudd 5
6" uEedts  nzuawiTlnszauidd 6
2) 1AIEINA (MANFY) uaeddia wananyluau1ic
3) et (wanwian) uaasds aunsulunaianyzesmnanim



3.1.4 WAAILABNITANE

001101

201111

202111

203111

203115

206111

001102

201110

202112

207117

207187

5uilf 1 mans@nund 1
miwu:m,azﬂ’ﬁwuﬂn'lma”dﬂtm
(Listening and Speaking in English)
lanureineneaas
(The World of Science)

TN 1

(Biology 1)

\adl 1

(Chemistry 1)
juanisiad 1
(Chemistry Laboratory 1)

Lmagé'a 1

(Calculus 1)
Rty
w3 1 mamsdnend 2
MIWUAZNI DI BNIENBINT 1
Reading and Writing in English)
ATl FATYIUINT
(Integrated Mathematical Sciences)
T1Nen 2
(Biology 2)
UuanINENS 1
(Physics Laboratory 1)
WEnd 1
(Physics 1)
NUBLARATURTTIANAIENT
(Humanities and Social Sciences)
37U

3(3-0-6)

3(3-0-6)

4(3-3-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

17

3(3-0-6)

3(2-2-5)

4(3-3-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

17



001201

202231

203206

203209

214261

001202

214301

214310

215205

215206

Huili 2 MansAneni 1
mMIsnwdadtanzinazmMadouatnellsefndna
(Critical Reading and Effective Writing)

WUTFEas 1

(Genetics 1)

WRBunIganTunnAnsuenaIaail

(Organic Chemistry for Non-chemistry Students)
Uuansedduniddmsunndnwuanmedziai
(Organic Chemistry Laboratory for Non-chemistry Students)
ANMNRBINARLVBIFAT

(Animal Diversity)

NUBLAFRATURTTIANAIENT

(Humanities and Social Sciences)

RREY

Huili 2 MansAnmnd 2
M9 EluuSuNNIantw
(English in Professional Contexts)
faiinszgnaunas
(Vertebrate Zoology)
dadlaidnizgnaunas
(Invertebrate Zoology)
WTIIMNEN
(Microbiology)
UHuansaadinm
(Microbiology Laboratory)
NUBLARATURTTIANAIENT
(Humanities and Social Sciences)

RREY

3(3-0-6)

4(3-3-6)

3(3-0-6)

1(0-3-0)

3(2-3-4)

3(3-0-6)

17

3(3-0-6)

3(2-3-4)

3(2-3-4)

3(3-0-6)

1(0-3-0)

3(3-0-6)

16



211311

211317

214341

202305

202321

202371

201191

5uilf 3 mans@nund 1
Tuad 1
(Biochemistry 1)
YJUan1331a4 1
(Biochemistry Laboratory 1)
Faasssinealy
(Animal Biotechnology)
Jrianiianniaimin
(Major elective course or Minor)
AT URONLRT
(Free elective course)

ﬂizmu%ﬂumj&l’immiﬁwﬁmuﬁaﬂsm

(A course chosen from the Activities Base Courses)

v ]
|

Fuif 3 mamsansndi 2
RGOl
(Biometry)
T AnenvaTas
(Cell Biology)
waIne
(Ecology)
ATLantRanIzal 400
(Major elective course at 400 level)
ATRONLED
(Free Elective course)

ﬂﬂin(m%’]ﬂ‘Mﬂ']Wﬂ'ﬁﬁﬂH’]ﬁ’] HNANIIY

(Student Quality Development Through Activities)

RREY

334

10

3(3-0-6)

1(0-3-0)

4(3-3-6)

17

3(2-3-4)

3(2-3-4)

4(3-3-6)

2(0-6-0)

18



214490

214491

214493

v n
@A

BuilNl 3 nAgaIawn
FAIINLMAFWIY

(Field Zoology)

v H
@ A

2wilN 4 nnan1sEN¥IN 1
a A Qs
e LanRanITaL 400

—

Maijor elective course at 400 level)

A A a
TWLaﬂLﬂaﬂ‘Vﬁa??j’liVl

)

(Major elective course or Minor)

¥ ]
A

Fuilfi 4 nMansAnENd 2
FUNWITAIINEN
(Zoology Seminar)
Unymmiasnigasing
(Special Project in Zoology)
AT eniieanyzau 400

—

Maijor elective course at 400 level)

A A a
TWLaﬂLﬂaﬂ‘Vﬁa??j’liVl

)

(Major elective course or Minor)

RREY

334

334

2(0-6-0)

15

1(1-0-2)

3(0-9-0)

13

11
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ANDDLNEANHHENITLIVIB
1. NITLINITIA RSN HLATHAT
001101 NINIUAZNIINANIBIDIN B 3(3-0-6)
Listening and Speaking in English
Fowlufidasrurion 1sidd
MIRERIINHNBING B I@mﬁuﬁnmmswﬂma:mimLﬁamiﬂﬁﬁuw”uﬂuu%uwmaé’dﬂu
wazAITy auaznaliiianasuuianaadia
English communication with emphasis on listening and speaking for social interaction and

lifelong learning.

001102 NNTDIWUATNITVIRAIBIDINE 1 3(3-0-6)
Reading and Writing in English
Fowlufidasrunion 1sidd
mydwmuazmadounmaingey  lasuiunmaiouiddnd  manomwheonsolagadu
seun mananlassesdssloafifanunannaiy sUnvuuszianzasduastonin Wans
FassadeddssAintaw duazraliiianaisouianaatia
English reading and writing communication for lifelong with emphasis on vocabulary
expansion, systematic grammar review, development of sentence structure and sentence variety,

forms and purposes of paragraphs, progressing from mechanical to more meaningful context.

1 a A I3 [] a A
001201 NN39TIWITIAATITHUAT NI 9l szd@N5EHa 3(3-0-6)
Critical Reading and Effective Writing
A A e \ . A
Waulundasnunau 1sidd
YinwzAsInnEdnTuMIswileNzinunsItayauazfad1s g uaznadoued1oil
Uafndua lwirdaauanuaulazasison
English language skills for critical reading from different sources and media and effective

writing on topics of students’ interests.

001202 NBIDINYHIBUIUNNIAITN 3(3-0-6)
English in Professional Contexts
A A o . ! A
Wou lndaunan sidd
ANBULLANIZNNMET B9ALTZNOUN A HLASNINHENTI A EIUDIN WD ULANIZRNT

=
1IN
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Specific language features, language components of professional texts and language skills

for professional texts.

011100 S EERTTE b TR 3(3-0-6)
Man and Philosophy
Fowlufidarunion 1sidd
dnulimiarlaanunung Qmm m(ﬂﬁlw’] Ania 35013 ﬁgmjwmml,amauﬂwmaaﬂ%’%mﬂ
Lﬂ%&lmﬁﬂuﬂ{mmﬂﬁuma@{ﬁ'uﬂ ANDAIUUBIAAINGIYFDIUNIN mimﬁ’lﬁ' ANNTUHNAT L
m’lsmmULLa:ﬁgmjmmwawgﬁﬁ
The Study of meanings, values, origin, scope, and methodology of philosophy; philosophy
in comparison with other related sciences; philosophical concepts of man's place in society and the

universe, responsibilities, meanings and ultimate aims.

012173 AaEwIL 29N 3(3-0-6)
Descriptive Study of Religion
A Ao . . A
Woulandasriunan 1aid
FITUTAURSVOLLVAVBIFEWT TLHA AW WazdTzlANTadFamw glll,u.lmhde] U
FEWT BNIRLN NITLIUMINIATUN uwmﬂmadmamluﬂﬁm]ﬂi_qlﬂﬂaLLazé'aml
Nature and scope of religion; origins, development and types of religion; different forms of

atheistic religion; semi-religious movements; role of religion in the individual and society.

013110 AMINLINUBINUTTINN 3(3-0-6)
Psychology and Daily Life
Geulufidasriurion 1aid
?1@131’1mLLa:miﬂi:qn@ﬂu‘*ﬁ?mﬂizﬁi’ﬂfu yﬂﬁﬂm‘w ngdlmmzmimﬁ AMULATLA VNN
NeLazaa mi@m@;&l@luLadLLa:mw”@ﬁu&lﬁ] ANBUSNILNA mi’sﬁwﬁml,l,a:miﬁd’mimluﬂa;w
ﬂ’nué'uw”uﬁszwm@jama wazIzniaen Mmavhausaznsldiaaing
Psychology and application in daily life. Personality. Motivation and emotion. Stress.
Physical and mental health. Self-concept. Personal control and decision making. Sexuality. Making

friends. Being part of a group. Marriage and intimate relationships. Work and leisure.
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050100 msiEnslng 3(3-0-6) Usage
of the Thai Language
Fowlufidasrurion 1sidd
Anmuazinnnuzmslanisng

A study of the usage of the Thai Language and practice in writing.

2. NFTUIMITIAULANBIANFAS
057137 ARLNaguA N 3(1-6-0)
Sports for Health
A Ao . ! A
Woulundasrnunau aif]
a A A a ' A . A o
Amdszianiiy Amdszinnyaes uazfimlusy iiasauFiunisaaniiasnis guaiwne
3ala uazdsan (Benfimidsziandin 1 dszinn Amdszinnyaaa 1 dezan uazfinaludy 1
az1nn)
Team sports, individual sports and indoor sports to promoting exercise, physical health,

mental health and social health (select 1 team sport, 1 individual sport and 1 indoor sport)

057121 WavaaaBlauazn1saanniaims 1(0-3-0)
Football for Life and Exercise
A A e . . A
Waulundasnuna 1sidd
msamﬁwé’ammﬁaqmmwiﬂslmil,a'uvg@uaa mmuq’m”mmmm:ﬂmmﬁuluﬁwmlmuaa
, ° o & 1 A | a o oA
mmauﬂmuaa‘tummmmm ﬂ’li‘ﬂizEJﬂ@]LG%ﬂWWﬂ@]UﬂGI%EﬂLLUU@N6] adnmv llunsiauim
Wauas mﬁmi’l:ﬁmummﬂw‘"uv:lmuaaLLa:mivﬂ”ﬁ'am@w”wjmuaalmm”mm6] Uselumiuaz
aspnaasmadudiasuazganaluinwaven
The principles of exercise for health by playing Football. Warm up and cool down. How to
play in each position and in different styles. Rules of playing Football. Analysis of Football matches

and participation at different levels. Benefits and etiquette for players and spectators.

v ]
057122 MU NNDTIAUAZNITAANNIRINNEY 1(0-3-0)
Swimming for Life and Exercise
A A e . ' =
Waulafndasrunon 1aid

msaanﬁwé’ammﬁaqwmwim gN1IINLUN miamju‘mm gluwAwrIeiin nanniIniala
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wazmaedanlmlwin  nsldaudeg  vessemelunmisineivings g MITILnAer laTL
AUATYA 9 NN Mianeirinmensinesia mi'hUﬁfuﬁaqmmwLLa:ﬂ’m"iT’]i'mﬂ’n
waatinevin sz aueng 9 ﬂsﬂmﬁua:mmmmaamm‘ju@&imm:ﬁgﬁﬁluﬁwwhﬂﬁw

The principles of exercise for health by Swimming. Warm up and cool down. How to breath
under water and physical movements to swim in each style. Help others to swim safely. Swimming

for health and in competition. The advantage, manners and regulations of Swimming are involved.

1 6 J a o @
057123 2aladuaalNazaaLazn1saann1asnig 1(0-3-0)
Volleyball for Life and Exercise
A a o \ ] ' Al
Wawlundairunan 1aid
miaaﬂﬁwﬁ'\immﬁaqmmwimmsmmamaﬁuaa ﬂ’]iaua;%il’mﬂ’]ElLLﬂ‘;ﬂﬂ’]ElLﬁ%luﬁW’]
198LadUaa MIIEALRIUaa luAWAkA9 g MIldalionzaindns g vassemelunisiduwiaaiaduaa
’~ < o a & & 1 A & '
admy luazmstuazuuwuluinieaiaduea miﬂi:ﬂqﬂmauﬂwnamaauaaiugﬂuuuma6] N3
AensdinunudswealaduaalazmsdnINwdswealaduaaluszal
1 6 CZ v Aa a 6
A3 9 ﬂiﬂﬂmmm:msmﬂmadmsl,ﬂu;iLauLLa:mﬂﬂluﬂwnaaLamJaa
The principles of exercise for health by playing Volleyball. Warm up and cool down. How to
play in each position and how to use parts of body to play Volleyball. Rules for playing and scoring

Volleyball. Benefits of playing Volleyball at different levels. Analyze and participate in Volleyball

competition tournaments. Benefits and etiquette for players and spectators.

057125 AInTsNENSIInaT I AuaznIsaantaINIe 1(0-3-0)
Rhythmich Activity for Life and Exercise
Feulafidasriuian laidd
miaaﬂﬁﬁﬁ'\‘lmmﬁiaq“umwimUmmduﬁﬁmiimfﬁﬁﬁmz matedenlwivesemeluansue
@99 maedenlwivssnemeliighniusimzuandosanes mil,ﬁufﬁﬁmﬁawadﬂi:mﬁ@hd6] n13
Lﬁuﬁmﬂlm‘femz@mﬂ TN IUNITENFIANLAZNTEINIUMTARA  MTAATIERYITNIINTIAY
fA3anIzane 9 mItwnuiaauaznIIanuianalugtuuuedng o
The principles of exercise for health through Rhythmic activity. Body movements with
music. Folk dances and social dances. Social manners and dancing’s regulations. Analyze the type

of social dances. Participate and organize social dance parties.
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057126 UdNAUaalNazIALazNITaaNNIRINIgY 1(0-3-0)
Basketball for Life and Exercise
A A e . ' =
Woulandasriunan 1aid
ﬂﬁiaaﬂﬁ’]é’\‘mﬁﬂL‘ﬁﬂE‘!“ﬂﬂ’]WI@Uﬂ’]iLE‘iuU’mLﬂ@maﬂ miauég;m'wmmmzﬂmmﬁuluﬁm
VISNALER NMILEBLNENALEa A uAkde 9 anudasanslumsiauimuisinauea n@n1ns
EuLNENALaaTL b ﬂﬁiﬂs:qﬂﬁtéuﬁwwml,ﬂ@uaalugmmmm 9 MTIATIZRNNNITU ST
VIRNALAALAZAN NI NULITULNENALBALUIZAL 619 9 ﬂsﬂwﬁuazmm’mmaammﬁug&ﬁﬁiu
v Aaqg a
LLaz;d@mluﬂW']mam@uaa
The principles of exercise for health by playing Basketball. Warm up and cool down. How
to play in different positions, safety, and regulations. Analyze and participate in basketball

competition tournaments. Benefits and etiquette for players and spectators.

057127 wuARRGWaEIauaznIsaanAaINIY 1(0-3-0)
Badminton for Life and Exercise
Fowlufidasrunion 1sidd
miaaﬂﬁwé'ammﬁaqmmwiﬂUmsmmm@ﬁuﬁu mMIsuguInMeuazAasiiuluin
WUAT 1A mséi’uvl,ﬁua:msmﬁauvlmma\ﬁ"mmmﬁaLﬁﬁﬁ@ﬂLLU@ﬁu@”ulué'ﬂwmz@iN 9 nam
wuaduaurinluusenstuasuunlufimuuaduan madzgndidufimuuaiiudulugduondg
MIAATIZANUMIUDITHUUATRAY  uazmsnINutsuLuaduawluszaudne 9 delomiuay
msmmjaaﬂ’]iLﬁuQLﬁiuLLa:;g@ﬁﬁluﬁmLLU@ﬁu@”u
The principles of exercise for health by playing Badminton. Warm up and cool down. How
to hold the racquet and movements to hit the shuttlecock. Analyze and participate in badminton
competition tournaments. The advantage, manners, regulations and scoring system & service of

badminton game are involved.

057128 INBRELNDTIALAZNITODNANRINTE 1(0-3-0)
Tennis for Life and Exercise
d' n:i £ 1 1 =)
anlangasniiunan Yaid
miaaﬂﬁﬁéﬁmmﬁ'aqwmwimmmdumuﬁa mia‘uaq'm'nmULLazﬂmmﬁuluﬁwwmuﬁa
U bt LLa:ﬂwLﬂﬁau"meaﬁ'NmuLﬁ'aLﬁﬁagﬂmuﬁﬂu&nwmmw 9 nanunwianalduazns

nuazuunlufiwunuiia madszondiauiwunuiialugduuudns 9 malenzdinumudidumuiia
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wazM I RARINuialuszal 619 9 ﬂiﬂwﬁuawﬁmmaamnﬂu@duua:gﬁﬁ
lufwunuiia

The principles of exercise for health by playing Tennis. Warm up and cool down. How to
hold the racquet and movements to hit the tennis ball. Analyze and participate in Tennis
competition tournaments. The advantage, manners, regulations and scoring system & service of

Tennis game are involved.

057129 b amuiaaiauazn1saaniaonie 1(0-3-0)
Table Tennis for Life and Exercise
Fowlafidasnuion 15idd
msaanﬁwé’ammﬁaqmmwiﬂymsmuﬁwnmﬁamuﬁa fmau@:u‘mmmmzﬂmmﬁﬂu
Amundamuiia mysulitazmaadeulmvasnimoiadndindamuialusnwoseng § &
lUuszmiuazunuluAwinidamuiia msﬂszqn@‘miuﬁwwmﬁamuﬁﬂugﬂuuwm g M3
Sesiinunsugswnbamufisuaznisdisavugendamuis Tuszausng 9 Uszlomiuas
mimmjadﬂ'ﬁl,ﬁupjl,dul,l,azpjﬁﬁﬁluﬁmmﬁamuﬁa
The principles of exercise for health by playing Table tennis. Warm up and cool down. How
to hold the racket and movements to play Table tennis. Analyze and participate in Table tennis

competition tournaments. The advantage, manners, regulations and scoring system of Table tennis

game are involved.

I3 q a o
057130 naantNazIaLazn1v0NNIRINIY 1(0-3-0)
Golf for Life and Exercise
A A e . . A
Waulundasnunan 1sidd
o @ A oA & o I~ a &
miaaﬂmadmmwaqmm‘wimUmiLauﬂwmaa‘V\l miauqmﬁ\‘mwLLazﬂaﬂﬂLﬂuluﬂWWHaaW
o ) A \ a & o : a ' & | o
My lalazmsiedenlmivesssmealunsinaanluansmedng 9 AANMMTLEawNaanyA luazns
% a [ 6 1 a 6 ' a [ 2] a [
BuazunwluimInaaw ﬂ'mh:qnmaunwwnaaﬂlugﬂuuumq 9 mIanzArimelunsanaaw
@ @ & [ & @ v Aa a
WAL TITWN AN U= A LGN 9 ﬂizIfJ‘}juLLazmiﬂ’mma\‘lmitﬂuaLauLLazmﬂﬂluﬂW’]
naaw
The principles of exercise for health by playing Golf. Warm up and cool down. How to play
Golf, stance & position, rules & regulations, match play, advantage of playing golf. Analyze the
stance & position and participate in Golf tournaments. The advantage, manners, regulations and

scoring system of Golf game are involved.
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Aa aa a6
3. NITUIMITIAWEIIATANL
109114 aadslndIatszdnin 3(3-0-6)
Arts in Everyday Life
A A o ' ' | A
Fau lINAaINIwHa% aid
o o A o A Aa o @ o o a 9 A A =
mﬁugmmnumﬂmmlummﬂizmm Usznauagdnunaudaal suaanuy gadady o9
’5’]L1‘juLLa$ﬁﬂ§$Iﬂ°ﬁﬁﬁiaﬂ’]iﬁ’]Lﬁ%‘fi’?@lluiaﬂUqﬂﬂﬁ]ﬁgﬂvu
Learning about art in everyday life, such as visual art, design and media art, that can be

applied for the benefit of different aspects in everyday life.

4. NITUIWIBIAMLHIANATTAT

154104 msmg%’nﬁ%ammé’am 3(3-0-6)
Environmental Conservation
A A o ' ' ' A
Panlangasniunan aidl

v
Y o

dgwilumssanisuaznislddsslomiannninenssssnod Godulmsosdin dr'ld i us
i1 aned WaIUTIINTR Aavielsisnm LAZRILINRDNG 9 ananIuITNTAYIN
LLa:mmm{Lumsakﬁﬂﬁﬁa‘hLﬂuﬁm%'uvlmzJ

Problems in the management and the utilization of natural resources with emphasis on soil,
forest, water, minerals and wildlife, introducing some conservation methods and conservation

measures necessary for Thailand

5. NITUIWITIAULHAANTAS
176100 agnansuazlanaaislua 3(3-0-6)
Law and Modern World
Fowlufidasrunion 1sidd
LWIAANINHWANY FONTUNNNHANIY NYRNIBNUUNUINIUEIAY NYANNNUFIAY
rINdEne ﬂgﬁmﬂﬁ'uﬂ%ymﬁaaﬁ'u LRENYWINEALENTTNTY UNLINVDINYRANEITEAL
viosfin szaudsnuiiios wazunumvaIngwinslugalaniiiad AnsnAiemzityman
nadidnee g isRungwinauazlanaialna
Legal concepts. Legal institutions. Law and its role in society. Law and international
societies. Law and local problems. Law and community rights. Roles of law in the rural and urban
societies. Roles of law in globalized era. Studying and analyzing cases relating to lawand modern

world.
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6. NITLIWITIAWLINGNANEAT
a 6
201110 ALAFAIHAIYIUINTT 3(2-2-5)
Integrated Mathematical Sciences
A A e \ , A
Wanlundasnunan sidd
a Aa o o a 6 aaAa 6 6
AauNILaasiudialszsiu adaaiaasuazaia lulsingnisaldnse n13dszgne
AMAAIEAT FiAUAzABNWILADTIWITINNT nrzuwnsuidamilasltadaaans alduas
ABNWIALABS NITLIWITIREMILRNAN AT N U UNMIINemaas
Computer in everyday life. Mathematics and statistics in various phenomena. Mathematics,

statistics, and computer applications in academic. Problem solving process by using mathematics,

statistics, and computer. This course is recommended for sciencebased students.

201111 TanunsIngneans 3(3-0-6)
The World of Science
Fowlafidasnunan 15idd
FITNTIARazIT@UINITVeIINEmMaasLazine lulad ITUUFILE ANSFILNAAIILATIZRLAY
mﬁuwﬂuﬂ%qﬁu AN UNUETIN WU N UTEHINITTERAA 9NNNAA MALTIIMNALAZTINATD
lan ANNgANENYTAL ANITATEANUAILAEATLITNTNEINTTITNTNG Uszidunssianivansluaiu
Innmaaiussdsnuupsd nzuawinieunaliianzindnmnAiugmmeinenemans
The nature and evolution of science and technology. The solarsystem, modern
observations of planets and moons. The interrelations of Earth’s geosphere, hydrosphere,
atmosphere and biosphere. Abundance, distribution and utilization of natural resources.
Contemporary social issues in science and society. Enroliments are not permitted for non- science-

based students.

201191 NINHWIAMAINANANBIAIBTINTIX 2(0-6-0)

Student Quality Development Through Activities

d' d' £Z 1 1 =1

HaulaNdainutan Taidl

mivﬂ”’ﬁ"suﬁﬁmiiuﬁLﬁmﬁaoﬁumiﬁ@umqmmwﬁfﬂﬁﬂm MIFIUNNBELAZUTERUNTO
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FAa69 ﬂgmmummulmm:msuaﬂummmay Wusnlsznaunany lwindnsisiusiu
lugrananvasmifnsluaniinenasfianssudns g Laan mmmﬁﬂﬁﬁfﬂﬁﬂmﬂs:qﬂ@ﬂﬁms
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Gy LAFIAM

Activities to promote skills/moral and ethical behaviors in addition to development of
personality, art and culture, local wisdom, environmental preservation as well as community-based
economy by students under supervision of advisor and/or joint supervision with the government or

private organizations.

201192 ABEFINNANE 1(0-3 -0)
DOI SUTHEP STUDY
A A o ' ' ' A
Panlangasniiunan 1aid
ﬁﬂmmmqmwh 4 16 fa 6N 9IMuMW : FIBINGT AN TINN: T2UURIA LazAINY
RRNNARUNIITIAN RANIFIANLRSINWTITN: mamu,a:mq,wﬁﬂm LLa:ﬁamamimﬁﬂﬁ:
& A o ¢ ¥ ' ' A A a v o ¢ . @
Winauany miﬁuvjmua:mimamml,mw:m AMUFUNUDITHINADUFINWAL
VANINLRDLT 91l
Studying Doi Suthep in 4 aspects : physical - geology, biology, ecosystems and
biodiversity; social and cultural - religion and anthropology; and conservation - conservation area,

forest restoration, eco-tourism, and relationship between Doi Suthep and Chiang Mai University.

202111 Z e 1 4(3-3-6)
Biology 1
A Ao . . =
Woulandasriunan sidl
WANAUFIUNNITIINEE AT ITIa oad WuTaaT WugmaasUszTInIuazuwAaid
TAWINMT U510 IaINT2890NURANNRA SN TINNLaZ A NN
Basic biological concepts in chemistry of life, cell, genetics, population genetics and its

evolutionary concept, the evolutionary history of biological diversity and ecology.

202112 F1Nn8n 2 4(3-3-6)
Biology 2
Gouludasdunan 2.7, 111 (202111)
%é’ﬂﬁug’mmﬁﬁﬂmﬁ”nu%ﬁ'ﬂakm‘m’imu AMURAINRALNWNTINN ThauazrinNe
& A A v & A A < X A o &
VABLEAWTURERA RITINUIVUNUIIUVDINTHRSHA
Basic biological concepts in principles of taxonomy, biodiversity, types and functions of

plant and animal tissues, fundamental plant and animal physiology.
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202231 v‘fuqmawﬂ 4(3-3-6)
Genetics 1
A Ao . ] A &
LGE]%VL?WIG]QGN’]%T’]Q% 2.77. 102 (202102) 38 109 (202109) KID
A
111 (202111) 138 185 (202185)
o e A ! o o & o & A a a6
‘vmﬂmmmmu‘wugmmaomimwa@aﬂwmzﬂﬁuwuﬂuw%w A N LLE]&’?NW}’]‘SU
The study of general genetic principles concerning heredity and common examples that are

found in man, animals, plants, and microorganisms.

202261 ANMVRINRALVDINY 3(2-3-4)
Plant Diversity
Fowlufidosruion 227, 112 (202112)
é’m&m:ﬁﬂﬂmaammwﬁmﬁﬁ ‘ﬂr]Hﬁuj'yadﬁwnadwrmwa}}mﬁmu AMNRANRANLVDINTY
BIALTTawMs ansasans AUt HLAZSRA LML NN G108 9F AT ﬁ'uﬁayjmﬁb 113
nIzngNuTuazANNEAYIaINT
General characteristics of plant kingdom; fundamental theory of plant taxonomy;
phylogenetic diversification of plants; morphological characters of plants at class and order levels,
fundamental method in plant identification, collection and preservation of plant specimens, plant

habitats, geographical distribution and importance of plants.

202301 MARANIT LT LATIABN19BIINE 3(2-3-4)
Instrumental Techniques in Biology
A A e . , o = & A A = o
Vaulafidasriwmrian sinAnwdudi 3 nIaauanuiiuTauvadmen
nanmahnuuazndul judnsnslaiatasiiaedszgndlglunsdnm duaiiuazidolu
TEAUFINIEUTIING
Principles and practice in the operation of instruments and the application of advanced

techniques for research in biology.

202302 Talasinaia 3(1-6-2)
Microtechnique
A A o ' ] A
Ldauvlm‘n@admuﬂau 2.717. 102 (202102) HnIg 112 (2021 12)
Lﬂﬂﬁﬂﬂ']iL@]%U&J’]vﬁ@lﬂ'ﬁ%ﬁTﬂLﬁal‘ﬁﬁﬂ]ﬂqﬁ'}Uﬂﬁad’ﬂqaﬂiiﬂﬁ VL@TLLﬁ ms%'m:rmmw ﬂ'ﬁﬁJ(ﬂ“Uﬁ
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Preparation techniques of research materials for microscopic study; for example, the
fixation, squashing, permanent slides, semi-permanent slides, paraffin sectioning, staining of

protists, plant and animal tissues.

202305 FIH0A 3(2-3-4)
Biometry
A A e . ' A
GoulundasEnunan 2.7, 102 (202102) #38 112 (202112)
mi‘ﬁn‘mﬁ'ﬂmim\‘]aﬁﬁmlﬂummﬁ'ﬂrymmd%ﬁﬂm NMIINUNG NNINAFDI NITLUINA
LaeNIUILLAUNANITNAR D miﬂ@aaua&l&lﬁgﬁu AMIRIANTNTRTY bATFUAIT BAZMTAATITHIN
a 6
LIDUR
The application of statistical principles in solving problems in biology, the planning of
experiments, the interpretation and evaluation of results, the testing of hypotheses, regression,

chisquared, and analysis of variance.

a '3
202321 F NP1 VaILTAR 3(2-3-4)
Cell Biology
A A o . ' A
Goulundasnunon .07, 102 (202102) #38 112 (202112)
A A A A A & & (% & &
LAIDIN LA NAUANNTIINYIVDILTAR aaﬂﬂsznammﬂuLaqamawﬁaa L Lrailay
WRIH  LATIRFIIUASHUNINUAIUNLLTY  UASEIBUIZNaLUAILTAS JINNINTTLRANTHA LAs
uasllsdu  maedeunvaslaslulanlunsudasad  mInuquasanaasluszauluana 3
A ' &
LWRYBLYRILEZNITUAVDILTAN
Tools and techniques in cell biology. Molecular components of cell. Enzyme and energy.
Structure and function of membranes and cell components including protein sorting and transport,
chromosome movement during cell division, molecular control of
a cell cycle, cell differentiation and aging.
a ‘g [-%] 6
202333 Lﬂﬂ%ﬂﬁ%ﬁﬁ%ﬂ’]dﬂ%ﬁﬁ’]ﬁ@l‘i 1(0-3-0)
Fundamental Techniques in Genetics
A A o \ ,
Wanlundaseinunan .97, 231 (202231)
mi“n@aadNamwbuﬂuﬁaﬁ%%ﬁl,ﬁu@”aama NIRINTIAMLTUANROUALRZLINRBDG  LWaT
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anwlaslulauvasaniazladpuiidszniinidnadaduluilszong
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Experimental crossing between individual examples, both diploid and haploid, to understand
the mechanisms of genetic inheritance. Polyploid induction techniques in plants. Studies of human

chromosomes and some factors affecting genes in populations.

202334 ﬁuqmamﬂmaqmﬁ”mé’% 3(3-0-6)
Fundamental Molecular Genetics
Fowlufidasruion 2.2, 231 (202231)
Imda%"wl,l,azﬂ’rﬁmam”’maamsw”ugﬂﬁu ANSDEATHR NNTAALAIANTIANLE Lazn1IuLa
g nanmszadnaluladlunsasdidmamenay Mslaanduuaznsiaizyt inafiafidasuas
miﬂ‘i:qﬂﬁ W”uﬁﬁmﬂﬁulul,mﬂﬁﬁﬂ WD 7607 LLazmiﬂizqﬂ@Tﬂ’mm‘imHm AARINNIIN
fowasan nsuwng wasliainmenaas
Structure and replication of genetic materials, transcription, RNA processing and translation.
Principle of recombinant DNA technology, gene cloning and analysis, PCR technique and
applications. Genetic engineering in bacteria, plants, animals and applications in agriculture,

industry, environment, medicine and forensic science.

202371 WA INe 4(3-3-6)
Ecology
A Ao . ] A &
LGE]%VL?WIWQGN’]%T']Q% 2.77. 102 (202102) 38 109 (202109) K3ID
A
112 (202112) ¥A38 185 (202185)
NANLdIdUBUIANUFNNUTTLNINIFIAETauazFiniaaean lasiaiuazniifnues
aaﬁﬂizﬂamaﬁzuuﬁnﬂ ﬂ’]S‘Vig%L%U%W&N’]%LLQ:ﬁ’]‘EQW%’]S msl,ﬁuimaoﬂi:mmua:msmuqu
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o & P <&
FUAARTRIINTI
An introduction to the study of interrelationships between living organisms and their
environment; the ecosystem, its structure and organization, energy flow and nutrient cycling,
population growth and regulation, man and the natural environment. Field trip or laboratory once a

week.

202405 MIAWING 3(3-0-6)
Evolution

WoulaNdasiunan 2.97. 231 (202231) LA 2.77. 371 (202371)
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WIAALAZAANNNTNIINITZLIBANTIIAUIANT THAVBINTZLIRANIAALABALAZNA LNATLAR
ATAUINNT @T’sasmmmLL&Jsw”umaw”ugmmluﬂs:mmﬁsswmﬁ NMIUTUAILRSTIAIUINITINN
nangIuzeIdiauInsszauliana ITAuIN1TNRNA anauaznIgARE naiaadds
anuduinslua s Tawnsuazszuniing nosjnmiuiasasuasfadiiaumnisu nazuaums
AWM IVINT Jaiuazuyued

The concepts and principles of evolution. Types of selective processes and evolution
mechanism. Examples of genetic variability in natural populations. Adaptation and coevolution.
Evidence of molecular evolution. Macro-evolution, microevolution and extinction. Speciation.

Phylogenetic and ecological relationships. Theories of the origins of the earliest cells and

organisms. The evolution of plants, animals and humans.

202432 Fmenszaulaanavasind 3(2-3-4)
Molecular Biology of the Genes
Fowlufidosruion 2.1, 231 (202231) WAL 2.TN. 311 (211311) LA
317 (211317)
mwj’ﬁugmmaﬁmimaa%waaﬁ'm:é’uiuLaqa ANENNUTIZRIVIDULazNEa AU
AINTTVUAZNITURAIBONVDIHY L“nﬂﬁﬂﬁ%g’mﬂ’]dﬁ’mﬁ%ﬁﬁﬂ’mii&lLLﬂ‘:ﬂ’]iﬂi‘z&lqﬂ@T miﬂﬁﬁ'ﬁlﬁa
m’mv*f’ﬂﬁ]ﬁdmﬂﬁﬂ‘*ﬂa\‘ld’mm\‘]ﬁ’mﬁﬁﬂmszﬁuiwLaqa
Fundamental knowledge of genetic structure and function at the molecular level.
Relationship between genes and their products. Gene activities and expression. Basic techniques
in genetic engineering and applications. A practical approach for understanding the techniques of

molecular biology.

6
202434 BIATARINAFAIEAT 3(2-3-4)
Bioinformatics
A a o \ , A
Waulafndasrunaw 2.27. 321 (202321) ¥ 2.TN. 311 (211311)
uwnsitoyadnag  Mieadasiuiiinaluduineiiia nIdum UL usKdienzi
v d' nﬂ. v [ =S a v v A A 1 v A v A a a [l
PBYANLNLITBINUNIIANTITYNNATUB HTIINEN mmwayjammnumuuaﬂﬂwu%u@l%u
v & v Aa 6 & o A 6 o o A 6 v
L°11’1V|,1Jmﬂﬂugﬁumagauuaumaimm Lmzmmimﬂﬂﬂ‘mmwﬂi:Eqm@]mmmmﬂmmaga
Archives of biologically-related information on the internet. Searching, gathering and
analizing information related to molecular biology research. Submission of newly discovered

genetic and protein sequences to the archives. Introduction to bioinformatics programming.
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202470 FanAeans 2(2-0-4)
Biogeography
Fowlafidasiiunon 2.97. 371 (202371)
mMsnszanemvesieidiaunlanfidunantaindasanemeonwussiinwlu szuufive
WUU9g  ANNFNRRTTRINIENIIaY LENINITANLAIVITITTIANL FT@uInns N1InTzany
WUT WazmIgWus
Distribution of living organisms on earth as a result of physical and biological factors in
various types of ecosystems. Relationships between existence and distribution of living organisms

and evolution, dispersal, and extinction.

202471 AN IHLIEINYN 3(2-3-4)
Animal Ecology
A A e . .
Wanlundaseinunan .97, 371 (202371)
2 Y o Aa \ & o ¢ | A
AnEdarpninadanInszasLaraNgaNsNy BUaIaaIl Matdasuwlasdszang ms
Wit manensuazgugNvesdad  madudadnuisuazdadfan #avesninszines
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wusddedadth  mieyinddadlh  dfdEnsludesd JieinnamTedjidnismaswugadand
% 6 4:2' qq:
FUARRTRIIATY
Factors affecting the distribution and abundance of wild animals. Population dynamics,
competition and dispersal. Animal communities, herbivory and predation. Man's impact on wild

animals. Wildlife conservation. Laboratory or weekend field trip once a week.

202472 WBLIEINYINIINLA 3(2-3-4)
Marine Ecology
Fowlufidasruion 227, 371 (202371)

MIUUILABITUEN NI AR B NN INZLaNAZEI ANV IR TUAZF AT AR INZLALAZ T UNZLA
msfnsdmzauLLang g HAKRALAZ N TR WA BUNR I ULUNZLA nszuawimiidagoniiiud §
MIANMAFUIA %é’aﬁ]’mﬁﬂumﬂm‘]ﬂﬁuﬁa

An introduction to the marine environment and the biology of benthic and pelagic plants
and animals. Studies of different types of shores. Production and energetics of the sea. This
course is offered only in alternate years. Field trip for practical work at the end of the term is

essential.
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202473 FIINLIU N 3(2-3-4)
Water Pollution Biology
4 Ao
WoulaNdasrdunan .97, 371 (202371)
S A & A v o A o % ' A A S A A @ o
BFelasiandmuardaduanaiviion mmulmw&;wawnwmmmm:mmmad ny
ngunaivia g lunsiinainasesunsdsnagendoluin navasuaisndes Aouazdadi wazaia
WuRwaasaIfsa g lui
The topic of water pollution, by its nature, requires an interdisciplinary approach. From the
biological viewpoint it require a knowledge of the general ecology of aquatic habitats, of the effects

of pollution on the aquatic flora and fauna and of the toxicology of various specific water pollutants.

202475 AHINYIFILIAR DN 3(3-0-6)
Environmental Toxicology
A A e . .
Waulundasnunan 2.a%4. 206 (203206)
wanidasdulumsld uazwadaiiiasvasnidadagiizussdad masnmamauazans
\AdaK Y NdaFNNIZIIARDY TINDINIAILANLAZANNIIAYADFUNINVDIAL
A unified introduction to the principles underlying the use and environmental consequences

of pesticides, food additives and other chemicals, their regulation, and their health significance.
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Conservation Biology
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The biological principles of maintaining the diversity of the world's flora and fauna; man's
impact on the biosphere; the establishment and management of wildlife sanctuaries; captive
breeding and re-introduction of endangered animal species; the role of botanical gardens in

propogating endangered plant species.
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Chemistry 1
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Chemical stoichiometry, atomic structures, chemical bonding in various compounds,
chemical thermodynamics, electrochemistry, gases liquid and solid, solutions, acid-bases and ionic

equilibrium, chemical kinetics.
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Chemistry Laboratory |
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Reaction of copper, heat of reaction, electrolysis galvanic and concentration cells, gas
constant, determination of molecular weight by freezing point depression, crystal structure, acid-
base and redox titrations, acid-base equilibria and hydrolysis, solubility product, chemical kinetics,

and special experiment.
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Organic Chemistry for Non-chemistry Students
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The differences between organic and inorganic compounds. Classification of organic
compounds. Types of organic reactions and reaction mechanisms. Nomenclature, preparations,
properties, reactions and uses of aliphatic compounds and aromatic hydrocarbons and their
derivatives including orientation of aromatic compounds. Isomerism. Stereochemistry. Amino acids,

protein and carbohydrates.
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Organic Chemistry Laboratory for Non-chemistry Students
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Laboratory course in organic chemistry emphasizing important laboratory techniques:
purification, separation and extraction of organic compounds. Properties of organic functional

groups. Organic synthesis and various interesting organic reactions, stereochemistry.
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Calculus 1
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Derivatives and applications: derivatives of functions, the mean value theorem, linearization
and differentials, Newton’s method. Integration and applications: Indefinite integrals, Riemann sums
and definite integrals, the fundamental theorems. Application of integrals: areas between curves,
volumes, length of plane curve, moments and centers of mass, improper integrals. Differential
equations and applications: linear first-order equations, some elementary applications, linear
second-order equations, homogeneous and nonhomogeneous equations, the method of

undetermined coefficients.
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Physics Laboratory 1
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Laboratory course dealing with scientific methods in basic physics consisting of various
experiments in mechanics, thermodynamics, waves, electricity, magnetism, optics and modern

physics.
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Physics 1
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Natures of science and the overall picture of physics, mechanics, vibrations and waves,
thermodynamics, fundamentals of electricity, magnetism and electromagnetism, optics and

conceptual modern physics.
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Biochemistry 1
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Biochemical approach to the understanding of life. Localization of compounds, activities and
intracellular organization. Physicochemical properties including three-dimensional structures of
biological systems. Preparation, purification, interrelationship, chemistry and function of biologically
important compounds such as carbohydrates, lipids, proteins, nucleic acids, coenzymes and high

energy compounds.

211317 UPUan135 A 1 1(0-3-0)
Biochemistry Laboratory 1
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Laboratory course on biochemistry emphasizing qualitative and quantitative analysis of

biologically important compounds including the catalytic activity of enzymes.
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Animal Diversity
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Principle of zoology and animal classification, habitat, diversity of invertebrates and

vertebrates, environmental relation, ecology and evolution.

214301 daidnszanauwnag 3(2-3-4)
Vertebrate Zoology
Fowlafidasniuion 2.87. 261 (214261)
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Evolution of the vertebrates, comparative structure and function of integumentary system,
skeletal system, limbs, muscular system, digestive system, respiratory system, circulatory system,

excretory and reproductive system, nervous system and sense organ, endocrine system.
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Invertebrate Zoology
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Fine structure and function of the invertebrates, ecological, economic and medical

importance.
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General Entomology
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An introduction to the study of insects; their morphology, physiology, and classification.

Students are required to make a collection of insects as part of the course.
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Biology of Myriapoda and Arachnida
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An introduction to the biology, ecology and taxonomy of myriapods (Chilopoda, Diplopoda,
Symphyla and Pauropoda) and arachnids (Pseudoscorpiones, Scorpiones, Amblypygi, Uropygi,
Schizomida, Solifugae, Opiliones and Araneae, excluding Acari) with the emphasis on spiders,
including morphology, anatomy, physiology, zoogeography, behaviours, ecological and medical
importance. Laboratory experiments in anatomy and physiology. Field trips, sampling techniques,

and identification to the family level.

% 6 a
214340 AAINARDINITIINY 2(2-0-4)
Laboratory Animals in Biology
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The importance of laboratory animals in research works, use of laboratory animals in

biology, behaviors of laboratory animals, ethics of animal use, rearing and care of laboratory
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animals in biology, techniques for the laboratory animals in biology and alternatives for animal

experimentation.
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General Animal Physiology
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A comparative study of life functions in the animal kingdom. Emphasis is given to the

requirements for life in different environments and the evolutionary trends in physiological function.
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Animal Developmental Biology
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Principles of development illustrated in different morphogenetic systems with emphasis on
experimental analysis of differentiative processes; laboratory work includes early embryology of
representative vertebrates and invertebrates and experimental manipulation of embryos. (Not to be

counted with BIOL 351)
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General Ethology
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The study of principle of animal behaviour especially wild animals to know about innate
behaviour; various type of learning; social behaviours of different animal groups; effects of

environmental change and man's impact on behavioural adaptation.
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Ichthyology
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General study of morphology, taxonomy, anatomy, physiology, life cycle, reproduction and
development. Also the study of behaviour relationship between fish and environment, economic

importance, fish cultures, distribution and conservation of fishes.
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Ornithology
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General survey of the taxonomy, evolution and distribution of birds. Field trip or laboratory

once a week.
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Parasitology
A A o ' ' A
WanluNdadeinunan 2.82. 311 (214311) 138 2.8, 261 (214261)
MIANEIRNBHSANLUON 19ITTIA NTIATININVDIAILT B mﬁﬁad@ua:mimuqu

%

A o o v a v o ¢ ' v A A Ada Ao o o ' o
ATHWNTUIUAIVDINUT YW ANMURUANBDIIZAINNAILT U ULRSRINTIAN UL Vlﬂaﬁﬂﬂag NIIRIN

a

N

&
o ' 7 v A a ea A v Aa wn . 6 A &
Jjﬂ ANUAATUAILL W ﬂgm}msaummalumaﬂgumms gUANRRTRIIA T

2D

Morphology, life cycles, classification, diagnosis and control of common animal parasites:
adaptation to parasitic conditions; host-parasite relationships; the physiology of parasites; and the

development of immunity against parasitic conditions. Field trip or laboratory once a week.

214412 d929N81 3(2-3-4)
Malacology
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Life history of mollusks, evolution, taxonomy, morphology, physiology, ecology and behavior
of mollusks; economical, veterinary and medical importance of the mollusks and it's prevention and

control.
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Economic Invertebrates
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Economical importance of invertebrates, biology and habitat of economic invertebrates in
various aspects in Thailand, cultivation, roles of invertebrates in economic plants and animals and

impacts of climate changes on diversity of economic invertebrates.
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Laboratory in Economic Invertebrates
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Cultivation and screening of zooplankton with tentatives to produce biofuel, invertebrates as
local foods, silkworm cultivation and their products, bee cultivation and their products, cultivation
of earthworm for agricultural usefulness and biological control, invertebrate products for home

decoration, jewelry and souvenir and production of animal feed from invertebrates.
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Animal Histology
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Study of the microscopic structure of vertebrate tissues and organs in relation to their

function.

214422 MINILLRLILTARA AT 3(2-3-4)

Animal Cell Culture
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An introduction to the principle of culture techniques of animal cells isolation, preservation
hybridization, and genetics of cultured cells. The applications of animal cell culture are also in the

field of study.
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Animal Genetics and Application
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Basic animal genetics, basic structure of genetic material in animals, gene regulation and
expression control, strategy of selective genetic marker for important traits in animals, quantitative
trait loci (QTL) and functional genomics, creation and use of genetically engineered mouse,
molecular genetics use to study the invertebrate, molecular genetics use to study vertebrate and

animal genetic diversity and molecular phylogeny
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Animal Biotechnology
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Basic concept in animal biotechnology, animal models in biotechnology, animal cell
transfection and the detection of gene expression, transgenic animal and human gene therapy,
including reproductive technology and cultures, animal breeding and products, the application of

animal biotechnology for health science and using computer in animal biotechnology.
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Advanced Animal Physiology
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Physiological processes at the cellular and higher levels of organization; physiological
mechanisms and specialization of animals as related to their ecology and phylogeny, comparative

aspects among the various vertebrate and invertebrate groups.
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Applied Animal Physiology
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Malnutrition, Some toxins contaminated in food and effect of the toxins on physiological

system, Physiology of exercise, Roles of hormone on reproduction, differentiation and growth,
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Lactation, Effects of some natural products on physiology, Physiology effect of animal cultivation,

Controlling of animal pests by natural products and biological control

214443 #33NL1VDILNAS 3(2-3-4)
Physiology of Insects
Fowlufidosruton 287, 312 (214312) w38 n.ng 211 (357211)
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TnsserauaiuazuazilafonsUsuaatninIsuassinT e FNTWLIARDNLLULANS 9
Basic physiology of organ systems in insects. Relationships between the functions of the
various systems and their anatomy and histology. Adaptation and physiological adjustment to

various environmental conditions.

214445 IngpRaanwlFeuiisy 3(2-3-4)
Comparative Inmunology
Fowlafidasinunan .87, 314 (214341)
LLmﬁ@ﬁugmLﬁmﬁ'ﬁﬂmgﬁﬁuﬁ'u Nawnnrvesszuundaunuuazinanidunu

q
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Wisuiisuludadngueeg  In mnﬂﬁ@fmﬁ'ﬂmﬁaLﬁamm:amﬂ'ﬁm asdudalunaadfnlugad
THAGN uwmvmaaﬁm&gﬂmﬁﬁwmlﬁmuﬁm’mﬂﬁgﬁ@j&lﬂ”% mydszgnaldinenpidun
§07 MINAWILAEHAAALEULD DY

Basic concepts in immunology, immunoevolution and comparative immunology of animal in
various groups, mucosal immunity and properties of immunoglobulins in animals from various
species, roles of medicinal plants in immunity, application of animal immunity, development and

production of DNA vaccines.

214462 m&nsuﬁmumamuauﬁui’s 3(2-3-4)
Taxonomy of Mature Insects
Faulandasruran 2.8, 312 (214312) WAz n.ng 211 (214211)
PANaRNINITULITMITTUUN A ALAN LN ITUTIWINNVBIUNAILANTE

Principles of taxonomy and identification and taxonomic morphology of adult insects.

214490 A0 INLINIAFRIN 2(0-6-0)
Field Zoology

Woulundasmunan .07, 371 (202371) WAL 2.87. 261 (214361)
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A practical experience in the real condition which could not be achieved during the normal
semester, to learn about the diversity of animals in various ecosystems e.g., fresh water, brackish
and marine ecosystem, as well as various kinds of forest. Impact of man on ecosystems. Survival
training in the forest. Collection of animal specimens from natural habitats with the conservation
principle in mind. At least ninety hours of lectures and field trips are given during the summer

session.

214491 ANNUITAINYN 1(1-0-2)
Zoology Seminar
Geulaidasrunan snAnenauilia
mingausinmlasindne widafniudymfesnegaiine  Suaanins
§1773LANR1T f@qﬂszmﬁ 1A3937997%398  wazaAUNuNaTaINRIdY ﬁmitméw”umgmﬂu S
w3 U
A seminar presented by the student on the subject of his or her special project. It must
include and extensive literature review, a discussion of the purpose of the project a research
proposal and a discussion of the results obtained. Grading will be given on a satisfactory or

unsatisfactory basis.

214493 TYRINLABNIFAINGY 3(0-9-0)
Special Project in Zoology
4 Ao o & o d
Waulundasrunen wndnsauding
NIIFULANE LLazmiﬁﬂH’]‘]Jtymﬂmﬂmaé'm’mm i adausgnguaznIgay dan
warnansansauawdn S Wi U
Directed research and study of special biological problems. A proper written report and oral

examination are required. Grading will be given on a satisfactory or unsatisfactory basis
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214494 WDl NETINWEAIING 2(2-0-4)
Selected Topics in Zoology
A a o \ ] = < a
Wowlwndasrunaw wndnwouidng
Wt aNNanlauaziuans Nudaan1nNIRILazANNAININNIITA N kL RIA 9

Currently interesting and up to date topics in various fields of zoology.

215205 A8BIN 3(3-0-6)

9

Microbiology

A Ao ' '
Laau"lmmaamuﬂau .77, 112 (202112)
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Method in microbiology, nutrition and cultivation of microorganisms, microbial growth,
prokaryotic and eukaryotic microorganisms, bacterial diversity and classification, microbial
metabolism, microbial genetics and biotechnology, viruses and immunology, microorganisms and

diseases, environmental microbiology, food and industrial microbiology.

215206 UD1ian139as2 NN 1(0-3-0)
Microbiology Laboratory
Fowlufidasruion 2112, 112 (202112) uazasnzidaunsauny
1.37. 205 (215205)
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28911 8T1INNV0IAU 98T ININVoIIMEA WTIINLPATNNTIN
Survey of microorganisms, control of microorganisms, cultivation of microorganisms,
bacterial structures, growth and nutrition, cultivation of bacteria in anaerobic condition, cultural
characteristics of bacteria, bacterial metabolism, fungi, virus and immunology, microbiology of soail,

microbiology of air, industrial microbiology.

215437 nslaawisszaulaanazasiin 2(2-0-4)

Molecular Cloning of Genes
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WawluNdadrduiat 2.97. 200 N38 2.97. 201; K38 2.37. 205 LAZ 1.397. 206; 38
.37, 207 LA 7.97. 208
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mﬂuﬂwugﬁmmuimaqa Lauvlﬁﬁm’mﬁ;aumﬂumﬂﬂaum‘i‘mﬂmLaqa waafalaanile
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a [ A
AATIEH msﬂi:ﬂqﬂ@ﬂﬂaum
Basic molecular techniques, microbial enzymes in molecular cloning, bacterial plasmid
cloning vectors, yeast plasmid cloning vectors, bacteriophage vectors, genomic library construction,
hybridization, mutagenesis, polymerase chain reaction, DNA sequencing and sequence analysis,

applications of cloning.

215438 ﬂf}ﬂamsms‘[ﬂa%ﬁoszﬁufuLaqammﬁu 1(0-3-0)
Molecular Cloning of Genes Laboratory
Fowlafidasnnunion 2.9, 200 #38 2.97. 201; W3 2.97. 205 WAL 2.9%. 206;
%30 2.97. 207 WAY 2.37. 208; Wasadnsidaunsanny 1.9, 437
miuendludndaidweanafunid masnwaaiiannuuafliis nsdadidwadoiawlsd
AATUNE fmv‘hﬁtﬁmalﬁu‘%qﬂﬁm:msﬁamiaﬁlﬁma MILASUNLTARABNNLAUYVEY E. coli N5
diolaw wanadalu E. coli midaLianiaadgnuay nMsaTsaUdLEwafiunsnly
wanadagnuay mMImdeuaediiue maleneEiauwadidwe Miaeaaidlug
Microbial genomic DNA isolation, bacterial plasmid isolation, DNA cleavage using restriction
enzyme, DNA purification and ligation, E. coli competent cell preparation, plasmid transformation in
E. coli, selection of recombinant plasmids, detection of inserted DNA in recombinant plasmids, DNA

sequencing, DNA sequence analysis, genomics library construction.

7. NITUIWITIARLUINIZIND
702101 MIwInEInYsza1n 3(3-0-6)
Finance for Daily Life
A A o ' ' VA
Wanlundasdiunaw lui
§1399§VNINNINTITIUVIAULEY N1TIHUNUNIINITIIUBIAULEY N1IuTAIITe e
318 waemMEridn ndsnuanuass Janmsliiuinu maueum® naeisuaiia
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Exploring your financial health, Planning your personal financial plan, Revenue, expense,
and debt service management, Insurance, Knowing how to make money work, Tax planning,

Preparing for happiness and case study of financial planning.

701103 nstazna b 3(3-0-6)
General Accounting
A A o ' ' ° v o & <
Wanlundassinunen swsunndnznna bl
2 2K aAa @ AR v A o A wa o 6 I3
ANBINIID WRSNIIVUNNINUNITUYT ALY User@auduan ’J@lqﬂ‘izadﬂ NI1736b4N
TuMIFUNTWG nifuuaznu Nosbuszedte n1IUTudwiyd swnesas sunadu mlsnenu
Mlsszaw wazsuatfiiuaanoiunid lduazinddes
General method and record in the bookkeeping, definition, history and objective or purpose.
Classification of assets, liabilities and capital, revenues and expenses. Adjustment account. Trial
balance. Financial: Profit and loss, Retained earning and balance sheet, Cash book. General

journal with the subsidiary book.

703103 n’mﬂué’ﬂ‘sznaunﬁua:ﬁq‘sﬁaLﬁ”aeéfu 3(3-0-6)
Introduction to Entrepreneurship and Business
Fowlufidosrurion lud
ununmsidudlsznaunsnunsvawiaegavesdssing Iamalumsﬂi:ﬂauqsﬁa
Qmauﬂ‘]:}mzLLE‘]ZLLNgx‘ilﬁﬂuﬂ’liLﬂ%rﬂ’ﬂRﬂ?J‘Llﬂ’li ﬁﬂ’]WLL’J@]é’i’JN Uszinn EULLUULLazLLN%‘E‘Jﬁﬁ] V\E‘Tﬂﬂ’]‘i
I0MT MIIANIFIMNIANG MIHEA NTLTH VYT MF ngwanegsne g3neseninleing uag
ﬁ]%ﬂﬁii&l%ﬂd%ﬂi:ﬂaﬂﬂ’ﬁ
Entrepreneur role in economics development country Entrepreneur and business
opportunities. The characteristic ofentrepreneur and motivation factors, environment, types of
business, forms of business, business plans, principle of management, marketing management,
production management, financial management, accounting, taxation, business law, international

business and business ethics for entrepreneur.

8. ﬂizu'mesmﬂmzm‘mgmam‘f
751100 LeHgAEas uEInlszdnin 3(3-0-6)
Economics for Everyday Life

A A o ' ' VA
Wanlundasdiunaw lui
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Basic concepts in economics. Elementary theories of price and production. National income
and employment. Public finance. Money and banking. Contemporary economic problems. Students

who have taken ECON 101 and/or ECON 102 will not allowed to take this course.



