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3. NANgNS

wé’ngmﬂ%’uﬂ?aw.ﬁ. 2554

3.1 19 3undsefie saunaaavangns Hieandt 132miafin

3.1 .2Tmaﬂ’éwm°v’ﬂ§ms

(1) AsapAg ALY 30 widasefie
- NRNATINNEILAZANTADENS 12 wiwefin
- NN AR URLAIANAERS 9  wiaefin
- AENATNINLANTASURLAAFERT 6  wanfin
- NNAYINTTEYUFHNAINTIN 3 wdagfin
(2) NHIAFY RN Taitiaandn 96  waedim
- AYUNU 27  widagfn
- 38N Taitlaandn 54  wdasfin
@NTNAL 34 daefine
LANLAAN Taitlaandn 20 wilefn
~ Ay (&9 Taitlaandn 15 ysdagfin
(3) NuaAAYABNLEE Taitiaandn 6  yuagdn
3.1.3 N9TUINIA
3.1.3.1 BuaeAYANEIA 30 wdasfin
3.1.3.1.1 mg'u’immummmsﬁﬂms 12 wuagfin
001101  ATWNUAZANTYANTEIEINGH 3(3-0-6)
(Listening and Speaking in English)
001102  AN9ETHLATAITREUATHIBINGH 3(3-0-6)
(Reading and Writing in English)
001201 NNFEIHBNARIITALAsN1TRYNeE NRUTE RV NE 3(3-0-6)
(Critical Reading and Effective Writing)
001202  awnsangEiuLEUINeEEW 3(3-0-6)
(English in Professional Contexts)
3.1.3.1.2 NENIWTHHBLATAATURLRIANAINAT 9 wHlgfin

Tagidan 3 nazuadrnannnazuiYeia (15
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011100  wywdiuysaeyn 3(3-0-6)
(Man and Philosophy)

012173 pawedu 3(3-0-6)
(Descriptive Study of Religion)

013110 Apnannuainlsyandu 3(3-0-6)

(Psychology and Daily Life)

050100  n13tanEnne 3(3-0-6)
(Usage of the Thai Language)

057137 fiilagunm 3(3-0-6)
(Sports for Health)

109114 AadzEAnilszandu 3(3-0-6)
(Arts in Daily Life)

154104  nisayEndsuanden 3(3-0-6)
(Environmental Conservation)

176100  ngwsnzuazlanade 3(3-0-6)
(Law and Modern World)

701103 msvey@vinly 3(3-0-6)
(General Accounting)

702101 AnsRubiEAnyszandu 3(3-0-6)
(Finance in Everyday Life)

703105 naduszneuniauazgaiaidecdi 3(3-0-6)
(Introduction to Entrepreneurship and Business)

751100  AsHgAnams uEAndszandiy 3(3-0-6)
(Economics for Everyday Life)

3.1.3.1.3 NANITINLIAIAATURZ ANIAFTEAS 6 wuaufin
201110 AGIAANERSYIUINTT 3(2-2-5)

(Integrated Mathematical Sciences)
201111 Tanuisangnmans 3(3-0-6)
(The World of Science)

3.1.3.1.4 mg'u"immit%ﬂulémuﬁ'aﬂisu 3 wulefin
201191 AaRmAuasInAnEnfaefiansas 2(0-6-0)
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(Student Quality Development Through Activities)

uaziADn 1 aefin a1nnguATnnaBundiAaensy dasia (Ui

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

057121  WausaeAnuaznisaantidsnig 1(0-3-0)
(Football for Life and Exercise)

057122 dnesinfiedinuazniseentngenie 1(0-3-0)
(Swimming for Life and Exercise)

057123  apawdusaiiefinuazniseniainig 1(0-3-0)
(Volleyball for Life and Exercise)

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

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

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

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

057129  widawmdsieddauarnisanntnaenis 1(0-3-0)
(Table Tennis for Life and Exercise)

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

=1 = ! a ! a =4 Y o a dl dl a
NID LR8N 1 NUIENA FINNYHITINVTLIYUINIRNINTTHEU] Nnilean

Tuunidngnde@ea s
3.1.3.2 NNIAFTURINTL Tiviagndn 96 wasfia
3.1.3.2.1 3740w 27 wiafin
202111 v 1 4(3-3-6)
(Biology 1)
202112 @9inen 2 4(3-3-6)
(Biology 2)
203111 AR 1 3(3-0-6)
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(Chemistry 1)

203115 Ufjifnisiad 1 1(0-3-0)
(Chemistry Laboratory 1)

203206  \ARBUWAERIMTUNINANYIKAaNAIAIEILAT 3(3-0-6)
(Organic Chemistry for Non-Chemistry Students)

203209  dfjdfinsweiiduwaddaniusinfneiuanaiadsedl 1(0-3-0)
(Organic Chemistry Laboratory for Non-Chemistry Students)

206111 UARAWH T 3(3-0-6)
(Calculus 1)

207117 UfjifnnsWand 1 1(0-3-0)
(Physics Laboratory 1)

207187  WANEA 1 3(3-0-6)
(Physics 1)

211315 Fopfidnad 3(3-0-6)
(Introductory Biochemistry)

211319 UftiAnnsBuaiidecdiv 1(0-3-0)
(Introductory Biochemistry Laboratory)

3.1.3.2.2 3¥an Gidasndr 54 wasfia

Tgmnuiiadetias  36viafn  asdauilunsruandnisesiy 300-400  uay

aginetias18 e dn azdiaafiungsuiaudnsysu 400

3.1.3.2.2.1 37anleAu 34 wuleia

202231

202305

202321

202342

202371

WUGAERS1T 4(3-3-6)

(Genetics 1)

Bawdif 3(2-3-4)
(Biometry)

YNNI VDIHAN 3(2-3-4)
(Cell Biology)

WONEAITINED 4(3-3-6)

(General Plant Physiology)
Hrmanen 4(3-3-6)

(Ecology)
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202405

202491

202493

202495

214341

215205

215206

FINUINTG

(Evolution)

NNNUIEIINYN

(Biology Seminar)

Ty R AL NERVIEN

(Special Project)

NNTRNA LN LNII1HTTEN TN
(Publishing Biology Research)
fanafsAnansial

(General Animal Physiology)

98N

(Microbiology)

UHURAN1598INeN

(Microbiology Laboratory)

3.1.3.2.2.2 3¥anaan

Tagidanannszuadansa (Ui

202301

202302

202303

wAlANS RS a9Ean19gainen
(Instrumental Techniques in Biology)
Tulasweiia

(Microtechnique)

1523687981

(History of Biology)

202310

202331

202332

202333

202334

AN e ING
(Biology of Fruit Plants)

ATUSULFaRUg N

(Plant Breeding)
WUGAERS 2

(Genetics 2)

WARANUZ NG ANERS
(Fundamental Techniques in Genetics)

Wngenansluanaldedin
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Tsiaandn

3(3-0-6)

1(1-0-2)

39U fR

1(1-0-2)

4(3-3-6)

3(3-0-6)

1(0-3-0)

20 wHagAR

3(2-3-4)

3(1-6-2)

3(3-0-6)

3(2-3-4)

3(2-3-4)

3(3-0-6)

1(0-3-0)

3(3-0-6)



(Fundamental Molecular Genetics)

202353  dogIHINEYReY 3(2-3-4)
(Plant Morphology)

202356  NNHANIANBINY 3(2-3-4)

(Plant Anatomy)

202361 wqﬂmiéﬂimﬁm%fﬂ 4(3-3-6)
(General Plant Taxonomy)

202362  fwfidnAnyiarsgia 5(2-3-4)
(Economic Botany)

202364  [(alAuAnen 3(2-3-4)
(Lichenology)

202401  FANEENA 3(2-3-4)
(Radiation Biology)

202408  A9EIEAMNAINNABITANTIAN 3(1-6-2)
(Photomicrography)

202410 WOAHFNARTRANINANTTH 3(3-0-6)

(Industrial Botany)

202421  naRBRYYIMYBITAT 3(3-0-6)
(Cell Signaling)

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

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

202435  naudasiugiy 2(1-2-3)
(Plant Transformation)

202436  winnssumalulagianw 2(2-0-4)
(Innovation in Biotechnology)

202442 WonBEATANENTUGS 3(2-3-4)
(Advanced Plant Physiology)

202443  NIANNRENERE HieEauaze Tzl 3(2-3-4)

(Plant Cell, Tissue and Organ Culture)
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202446  naasyduleluiy 3(2-3-4)
(Plant Growth and Development)

202461  aUNINABIWYBINYABN 3(2-3-4)
(Advanced Taxonomy of Flowering Plants)

202463  (uslalad 3(2-3-4)
(Bryology)

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

202471  @mafioeAnen 3(2-3-4)

(Animal Ecology)

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

202473 FAneiGe 3(2-3-4)
(Water Pollution Biology)

202474 wonuieiven 3(2-3-4)
(Plant Ecology)

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

202476  #FAneInN1TeRing 3(2-3-4)
(Conservation Biology)

202477  RAFANLIRGDU 3(2-3-4)
(Tropical Ecology)

202481  HFAVEINGRNTTH 3(2-3-4)

(Behavioral Ecology)

202490  BAINYINIAFUIN 2(0-12-0)
(Field Biology)

202494  WalaTADnasIMneEiven 2(2-0-4)
(Selected Topics in Biology)

202499  MFINHTrAUUIY IR 3nasfin
(Undergraduate Research)

214261 ATTHARTNINANYIDINHD 3(2-3-4)
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(Animal Diversity)

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

214310 Andbifinszgnaunas 4(3-3-6)
(Invertebrate Zoology)

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

214313 FnAanenresluEelUnuazazusnilan 3(2-3-4)

(Biology of Myriapoda and Arachnida)

214381 weiinassAng Wil 3(2-3-4)
(General Ethology)

214403  {In#EAnsn 3(2-3-4)
(Ornithology)

214411 Us8mInen 3(2-3-4)
(Parasitology)

214422  naWzRENEAdaRd 3(2-3-4)

(Animal Cell Culture)

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

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

214445  AngRAnnussuiiey 3(2-3-4)

(Comparative Immunology)

215323  @MMNEANg 2(2-0-4)
(Phycology)
215324 UfiRn9amangAnen 1(0-3-0)

(Phycology Laboratory)

215421  FaAngnpaadia 2(2-0-4)
(Biology of Mushrooms)

215422 UfiRinisBaivenzedin 1(0-3-0)

(Biology of Mushrooms Laboratory)
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353301  n1eUsudgeingAndesiu 3(3-0-6)
(Principle of Plant Breeding)
WaanszuAritnaasisdin uniadangaanan
3.1.3.2.3 39l (13 Tusinandn 15 wuaefia
(1) sinAnufivsrasdazitanin anqdanizaulananlnana it naanly
a % 1 v 1 a 1 a =4 o‘dl = a
NUIVIYINY DYNTDY 159HIYAn mﬂﬂzguﬂﬁ:mm%ﬁw TosauiFiugauraynIanssiUsnuIAgan

(2) dnFnuAHUseasditanin WaanEaungsunuitmgsdy 300 aull RNGNHTas

! 1
a A

nd1 15miaefin arnnszundrideaeulinnafendaive vEsluseimiiiecdeseinnguanaiin

neneansuazalulad wisineneansgunmlngaudiureurasnnensdfivsnudnaen
3.1.3.3 WHAAIBWABNLAS Tisiagndnensaaiin
FagiAanaINNTrUIAr e 12 ATIen wavdanin (§18) Wiesndt 6 minafn
WHIRILIAG ATTNANIEUDILRUTHANTLUINFAN
- 9
sFanazUArd i uaiudame 6 wan Aesia (WU

1%

1. @2 3 A9LSN  LEANTN ATWY LAZATATEY/E1213%7 NINSEUINIB 1NN

1%

2. 1A% 3 faving aunn [Feas

1) @UFHWSN (MAN5DE) LAAYITN S2AUYBINTTUINIUN

“r umeedle nazuauRr usTauT 1
“o"  umeeEle  nazuaWRrn usTaLT 2
“3" uaeed  naruaAnlusyaun 3
47 umeede  nsruauAr TusyaLT 4
57 ugead  naruaWArnlusyALTR 5
“6"  umeede  nsruanArTusyauTi 6

2) AYFINAN (MANAL) uansdis muanmsyuananden

3) sy (MAnINaE) uanedle eynaH naAsEBIENYIA
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3.1.4 WAASLNNUNISANET

HT7 11AntsEnuAd 1 Wxfin
001101 ﬂ’]iﬁ\‘lLLa:ﬂ’ﬁmﬂﬂ’m’]ﬁ\‘mqw (Listening and Specking in English) 3 (3-0-6)
201111 Tanusisdngnenans (The world of Science) 3 (3-0-6)
202111 F9dvian 1 (Biology 1) 4 (3-3-6)
203111 AR 1(Chemistry 1) 3 (3-0-6)
203115 UfjiiRn19ims 1(Chemistry Laboratory 1) 1(0-3-0)
206111 WARAAH T(Calculus 1) 3 (3-0-6)
394 17
7 1AntsEneAd 2 wuaefin
001102  NM981ULATNISEEUNTEIBINEgB(Reading and Writing in English) 3 (3-0-6)
201110 mﬁmmﬂmfujimﬂ’ﬁ (Integrated Mathematical Sciences) 3 (2-2-5)
202112 @93nsn 2(Biology 2) 4 (3-3-6)
207117 UfiAnsWANE 1(Physics Laboratory 1) 1(0-3-0)
207187 RAANK 1(Physics 1) 3 (3-0-6)
NN PERSURLTIANATERS 3 (3-0-6)
NgNAYINTSEEUSHINAINTIN 1(0-3-0)
59 18
Tl 2 nranasEnuAd 1 WHfin
001201  NMMENHENAATIEALAN19D YU R LT RNENG 3 (3-0-6)

(Critical Reading and Effective Writing)
202231 WugANEAST (Genetics 1) 4 (3-3-6)
203206 LANBRYEIRINSUNNANEIRENATATEIAH 3 (3-0-6)

(Organic Chemistry for Non-Chemistry Students)

203209 UfjiiAnsimidunadamnsudnfneidanaiaizniag 1(0-3-0)
(Organic Chemistry Laboratory for Non-Chemistry Students)
215205  9a373n87(Microbiology) 3 (3-0-6)
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215206  UfjiiRn199a%33ng(Microbiology Laboratory) 1(0-3-0)

NN PNERSURTTIANATERS 3 (3-0-6)

59 18
FuTH 20AnTsEnEAT 2 WHfin
001202  anEndenguluUALYMNeTEN (English in Professional Contexts) 3 (3-0-6)
202371  #eAnan (Ecology) 4 (3-3-6)
211315 Faafidesdiu(introductory Biochemistry) 3 (3-0-6)
211319 ﬂﬁﬁ/ﬁmﬁ%Lﬂﬁl:ﬁ'yméiu(lntroductory Biochemistry Laboratory) 1(0-3-0)
214341 FpaaRsanenvialu (General Animal Physiology) 4 (3-3-6)
A NADNLES 3

59N 18
HT7 3nAnTsEnEAT 1 WHfin
202321  @qdnsnuaginad(Cell Biology) 3 (2-3-4)
202342  WeNEE3IINEN)General Plant Physiology) 4 (3-3-6)
NN FERTURTTIANAIERAS 3 (3-0-6)
Fyuenidenvidednin 6

59N 16
HuT7 3nAnIsEnEAd 2 WHfin
201191 ASWAKIAMNININANEIAaefianTTy 2 (0-6-0)

(Student Quality Development through Activities)

202305 @qwdie (Biometry) 3 (2-3-4)
202405 ATmu1N19(Evolution) 3 (3-0-6)
Fyuenidenvidednin
A NADNLES

59N 17
HTf 4nanasinunit 1 WHfin
202495 NITRNNINEUNTITHITEVINEIRVILT (Publishing Biology Research) 1(1-0-2)
Fyuenidenvidednin 14

59N 15
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FuT7 4nnannsinunit 2 wuafin
202491 FANNWAIINY (Biology Seminar) 1(1-0-2)
202493  {leynniLAEN1NTdnen (Special Project) 3 pdnsfin
Fpnendenvieizin 9

59N 13

NANGNT . U.A191381893N8NANGATUIULFI W.A1.2554)



13

fl. AMBBUIYANYMLNTTUINIL

1. NEaART AN (U

1.1 NANATINIHIUALNNTADANT
001101  ATWNUAZATYANTEIEINGH 3(3-0-6)
(Listening and Speaking in English)
dl dl v 1 U ra
Rowulafifassiuniew : [HE
M3RDENINMNSINgE tasiwinyznsyauarnsie e N AN wuBunnedean
uazArIN1g suaznaliifiansBaninanaiin
English communication with emphasis on listening and speaking for social interaction and lifelong

learning.

001102  AM98IUUATNNSRYUATEISINGY 3(3-0-6)

(Reading and Writing in English)

Sauluigossmnen : T

msBmuarmMa@euntendengs laawiunisBansadnet nenunanlennsalpdraduszuy
maimmnlasssEedazlsafifiannunannnans qUuuLuarTRgUarasAeasdentin ilonnsdaasatned
Usz@nBnm suaznaliifiansBeninanaidin

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.

001201 ASEIUBNAATIZAUALNITRYURE NHUSZ RV BHNE 3(3-0-6)
(Critical Reading and Effective Writing)
4 de . '
Joulafigasrdne : Wi
MINBZNIEIEINEAMTUNITENTRATIaNnunaslayauarRareg  uazn19Reuetnal
Uszdnsna twindinmnaauaulavesfGon
English language skills for critical reading from different sources and media and effective writing

on topics of students’ interests.
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001202

14

aendenguluuEunmeenEn 3(3-0-6)
(English in Professional Contexts)

4 ds o

Fanlafidasninan ; Wi

ANBULRNIZVINATET BIAUTZADUNINATHILAZNEINNATEIVBNIRDYULRNIZFI2IDIEN

Specific language features, language components of professional texts and language skills for

professional texts.

1.2 NNANNUEEFNARSURLAIANFNNRS

011100

suwdiulsnan 3(3-0-6)
(Man and Philosophy)
Goulafigeriunen ; (13

Anunlidinlannnavang Aodn weflin ffla 3515 gesjomnsuazesudineeclsrgn

7=\ = o/ o/ a‘dl a ! v v dl o/ A
LﬂiﬂULWﬂUﬁﬁﬁmqﬂUﬂqﬂﬁﬁﬂuﬁ ANBATHEUIAATIATHNOTHATN ATTEHHIY ATTHIUNAYBDY AITHIANTEY

WATTAHINHEYDIH ]

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

Faniaedu 3(3-0-6)
(Descriptive Study of Religion)
Raulafidassinunan : T

BITHTNAURLIDUIAYBIAENT AR AWIN1Tuarlszinnaasmaun JUuuuaeT 289

ANENT WIATEN NTYUINNITTINATENT UV]U"IV]"H’T’Nﬂﬁﬂuﬁ?ﬂﬁ@@ﬂuﬂﬂ@%@zﬁﬁV"IN

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.
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013110  AmAngnudnUsraniu 3(3-0-6)

(Psychology and Daily Life)

Saulufidosimden : Tl

ApAngniunsUszynd i ugindsyaniu yadnam usegelauazensnel auAden guam
meuazganwan doflifgaiuay naruguaesazniadadnls armdnlaEeane nsadua
Amann nafiudamisresngs nausieuar s ARIANN ANT¥I9IUazIA1INS

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.

050100  n5lAnEnlng 3(3-0-6)
(Usage of the Thai Language)
Houlafigaarurien ; (13
AnuariniineznistEnnuenne

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

057137  ANaganImN 3(3-0-6)
(Sports for Health)
Ao de L '
Rowulafifasiuniew : [
Alszuanitn MiUssanyaea wasfiinluse edusBnnsenningente  guniwnng
Anla uardean (WenfiinUszamiia 1 Uszim Avndsziamyana 1 Ussnn uazfiinlusy 1 dszan)
Team sports, individual sports and in door sports to promoting exercise, physical health, mental

health and social health. (select 1 team sport 1 individual sport and 1 in door sport)

100114 Aadzhi@inuszdniu 3(3-0-6)
(Arts in Everyday Life)
Saulfidosimden : Tl
mMesuSAatuAsUnsaniuEAnUszd U UsznaufassnwimAall viveeniuy fofads &
dnfiunariivselomisianisanfingan ulangailaqiiu
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.

NANGAT . L. F191701397IMLAAGNGATLTULTI W.A1.2554)
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154104  nnsevEnRsuanden 3(3-0-6)

(Environmental Conservation)

Geulafigeriunen ; (Ha

Py Tunisdnnig waznisliusslemiannninennssssnnd Setiuludes fiu Ul w1 usg
dndin anud wWisusTaeR Auimisss® weAwandansneg AeaneitnisaysniuaziNnan
Tunnsensnafiddindmsulssnetne

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

necessary for Thailand.

176100  ngmnnzuazlanasialng 3(3-0-6)

(Law and Modern World)

Sauligosrimnen : T

WHIRANINNGUENY FONTHNNINGYHIE AgRENEUUNLIMINEIAN ngranefuIANTzAdng
Uszma ngusneduiioniviesiiu wazngnanefu@nigue unuiaesngrsngssduTiasin seAudons
dae uazumuvmasngranelugalanifdml AnwnAmeisiiiymainnadifnuidie Aeadungmang
wazlanaietn

Legal concepts. Legal Institutions. Law and its roles 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 the globalized era. Studying and analyzing cases relating to law and modern world.

701103 natieyEvial 3(3-0-6)

(General Accounting)

Geulafigeriunen ; (Ha

Anunfieds waznstiufinsnanistad Arfenn dszdfnonsduen daguszasd nisenuun
TIENNTANNENG MHRWAZYH TeFUNezEeNs MeUsuleTaE sunaaes sun1adu dilsunenu inle
AYAN UATIUAR Ty Euananefuinll waziaddes

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.
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702101 naRub@insyandi 3(3-0-6)

(Finance in Everyday Life)

Renlfigesimren : T

A1TITFININNNNTRIUIDIAULEY NTITIUNHUNIINITRIUIDIAULDS A19Urn9e(d s1e91s
LAZANTIATAN  maUaziannandes Ednnnatifwinen mmenneuunnd mawdssanamsanie
AINHEY NTHANEINITIIUHUNIINITEN

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.

703105 nadiuszneuniauazgataidecdiv 3(3-0-6)

(Introduction to Entrepreneurship and Business)

Henlfigesimren : T

unummsiiuisznaunstunmsimunasegieresszme  TanmalunisuUszneugsia
ARANEDEIAZIS999 (8 imadindiszneuns anmwanden Uszn JULLLLAzUHWESRe ManMIIAnTs
ANFIANITANUATARIA NTHAR N19RN Ty 18 ngrunegsna giniesendedssme uaraiessan
A MIUALIZNBUNNS

Entrepreneur role in economics development country Entrepreneur and business opportunities.
The characteristic of entrepreneur 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.

751100  sugAans Einlszaniu 3(3-0-6)

(Economics for Everyday Life)

4 de 1ot

Roulafidasunen : (f

a a‘cil ° kA A o o c!l cil 4 L a Py

wAamarsygransiin WiEh@dedszai Afeadesiunsndn nsuslne aann
e lfiUszrnnf n1eRAIEsNTE NIRNLATNI9EWIANT NrRuiiauar@uiln 11991997 WAsEgia
ANTAUALNNTRIUTENINUTENA NTRUIATENULAZAILINADN

Basic economic concepts and application for everyday life concerning production, consumption,
markets, national income, public finance, money and banking, inflation and deflation, employment,

international trade and finance, and economic development and environment.
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1.3 NANAYANYFANIAITUALATAANERAS
201110 AGIAANERSYIUINTT 3(2-2-5)

(Integrated Mathematical Sciences)

Henlfifessimren : T

ppNAADS WTAAUszaN T Adlemansuazadn  Dadsangmiselsneg  nnsUsvgnd
ARAFNERS AARLATABNRIADSWATINTG nzun Uil laeEadisrans 788 uazpaufames
narunAr g W Tn AN ARALg e RS

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 science-based students.

201111 Tanwisdneneans 3(3-0-6)

(The World of Science)

Saulufigosrimnen : i

s3THTRLAZATRINNsYBsAnemansuazmalulad  srungBer  nsdunaAnIATIZRLAY
AdunsTnilaqiiu. panduiusdeiuuasiuazndneesdinng guania amausssnAuazdaniareslan
AHgANENYTD] N3NTEaNEfauarnIENSNeNnIsITHENR Ussifunedsansanad tudAnenanans
uazdaannned narunArilonoa iemnginAnufigfug nndananeans

The nature and evolution of science and technology. The solar system, 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. Enrollments are not permitted for non- science-based students.

1.4 nguArIN15EeUsHIuAINII

057121  WauealeTAnLATN1TEENANAINTY 1(0-3-0)
(Football for Life and Exercise)
4 dy '
Joulafigasrdne : Wi

mﬁ@ﬂﬂﬁﬂﬁqmﬂLﬁ@qﬂmw%ﬂmmmﬂmum mﬁ@uﬁuéwmﬂLLazmmmﬁuTuﬁWﬂwm‘iJﬂa N9LAN

Wausatusumdsingg nsdszandiauiiauealugiuunsng 9 afinviaiunsEninmaues nns

v

Aisnziinunsuieiuaus anaznisdnsanws i ausausziusineg Usylamiuazansenassnisidng

UG
a

: Y o
iUz A

=

A suea
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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.

057122 daenifietAnuaznnseanddsne 1(0-3-0)

(Swimming for Life and Exercise)

Saulufigosrmnen : T
masanidsnaiieguamlaenisdied  nesugudnaluiindied wdnniamelauaznisg
waeualun nslidausineg sasdnnieluniadeivinsneg nstsmdedFsusunaesag a1nnis
diwh  nalAnsiienisdiedt  nadedifiegunnuaznnsiindanniautsitdnenintuasdusne
Uslamiuazansamasniadufiduuaz{aialuiindiai

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.

057123  2paladUBaINeEinLAzN19BENANAINIY 1(0-3-0)

(Volleyball for Life and Exercise)

Ao de '

Rowulafifaesiuniew : [

mspanmasmaiagunmlnenisiawsaaduas nssuguInauaraaedulnii
reaaduan  nsrpawduaalusiweeineg  nsledeazdausneg  evinmalunsiaueandues
nfninlUuazmaiuasumlufiimeaadues  nisUssgndianfiveaadusatugiuuusine  ns
Amsnziinunsuieinesaduasuaznisdnsanuieiuneanduaalusyiusneg Uszlamiuazansavess

@Y 2y Aa a <

madiufianuarfginuiineawdues

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  AangaNdinaenzNezdnuayn19aani1adnIg 1(0-3-0)
(Rhythmic Activities for Life and Exercise)

dl dl % 1 1 [P=1
Fanlafidiasniina ; 6
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mspanmasmeaiagunnlnemsiauianssudindmng . mamdeniwessnsnieludnyng
fine NsedeuaeseneifidindudmeuazBesuns nswdiusiuilessalsamesineg nsu
AnASIMazane Jnspmlunmsdindianuazssaminnsias nsieseiiainensdiuaa ATy
! 1 a o/ a !
A9 N19IINITNRANFUAZNNITAIIWRATATHGLILLLA]

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.

057126  UNANAUBALNEEIALALNNTEBNANAINTY 1(0-3-0)

(Basketball for Life and Exercise)

4 moda L '

Rowulafifasiuniew : [

nssenfasneiieguamisemaanuisnaues n3BUgRINNIELazARinluTi
VIANAUDA NMSEWLNANALBAWAIWANNAT Anndasndelunisauiiiunainausa niininisias
vanausaiall  nsdsrandiauiiiunanausatugiuuusine  nsiessiinunisusiuunsinaues

¥ [ o1 4 @y o Aa =

uwarnadinsanudeiuunainauaauaziusiieg Uslamluazansgmessnmaduiiauuas g in ufivn
UNANALDA

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  UUARWAWAETAALALNITEANANRINTE 1(0-3-0)

(Badminton for Life and Exercise)

dl dlﬁl 1 J ra

Soulefidiasmnien : (1d

mspanmasnaiaganinlnenisauuniue nspUgWINMeLazaanefiniuiin
wundusi  nssulfiuaznisiedenimeesssneiedinfignuuefinguludnuoesne  nfinuuafiugu
vialuaznsiuazwmluiinuuefingu madszandianivuuaiusuluguousiaeg nsimenzsiinunis
weeinuuaRingy waznisdingsanudsiuuuainsiulusziusine Usrlomiuazansavaasnisdugianuasy

dld a a o/

A WA uUAREY

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
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tournaments. The advantage, manners, regulations and scoring system & service of badminton game are

involved.

057128  WINAANDTIALAZNITDANNIRINIE 1(0-3-0)

(Tennis for Life and Exercise)

dl dl v 1 1 [P=)

Seulafidoanunen : (8

o o = ' a ' ] [~ a a

nsapniasmeiagunmlnansauiia  nseugusnguazaaedinluivmia
MUl waznswedsuinrssimaednfignsiialudneoesn q nRintmwisialUuaznigiy
prwdtufidmuils  nsUszgndisuivimmiialugUuuusine  n1siesneiinansusiuyuiauaznis
Winsannsudsinfivnusdialusziusneg Uszlemiuazansemassnisiiviiauuazfafin uivummnila

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  widawudaNeTIALAZN199BNNIRINTY 1(0-3-0)
(Table Tennis for Life and Exercise)
A e de '
Roulafifaesiuniew : [Hl
mspanmasmeaiagunimlnensauiiumidawmis Mssugussnauayaaeduiniii
widamuila  nsdulfuaznisiedeubarssinmaadnfvidawmialudnuaesne  ndninlluas

mafupzumluiiodawmiis  nsdszgndaniimdamdalugUuuusneg  nsdaszsdinens

v
o/ a

uwisiumidamuiiauaznnadinsanudeiumdamfatuszdusine  dazlomiuazansamoasnigidingiam
waziATA AR D amuia

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.

057130  NEANNeZIALAZNITABNANAINIS 1(0-3-0)
(Golf for Life and Exercise)
dl dlil 1 1 [P=1
Fanlafidiaenisna ; 68
o o d' = I's 1 ] @ = s o @
m‘ﬁ@ﬂﬂmmmﬂLW@qﬂmmeamimuﬂWﬁﬂmw m’muqmwmﬂmemmﬂﬁuﬂmﬂmw AN9U T

dl ! = 3 o/ 1 a 1 g ol/ o/
LLﬂzﬂ’ﬁLﬂ@@uTﬁQﬁ@Qi’]\‘]ﬂ"lﬂ?ﬂﬂ’]ﬁ@ﬂ@ﬂwsﬁuﬂm&lil&:i(ﬂ’N"T ﬂ(ﬂﬂ’]ﬂ"lﬁL@‘LAﬂﬂﬂW‘VlQTﬁ LASNTTUY ﬂ:’,LLuuT‘LA
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Aanadn nsUszgndaniinnednluguuusineg nsiassdiimietunisiinednuaznisdinsanudedu
nednluaziusine Ustlomluazsnsavesniadufisuuaziafintuiiinad

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.

201191 AeimAuasInAnEnsiaefiansas 2(0-6-0)
(Student Quality Development through Activities)
Reoulafidasniuneu : (58

Aadnsanfanssuilifgadssiunmsimuigunwindnen  nsieSinzuasUsraunsol

1 1
aAAA

Tamsineg  igndntwisnmeuaznawenimndvends  iiwdowlszneaufiniininAnenfidowsonly
FraaasmsAnEn tuimAnends  fenssneneg  mandsmsaininAnyszgndlinisBeniann
a 1 o % dl o v a o o dld o/ 1 @) o =3 o/
Aanssusneg  [Usimmnludinufeatiunisadnsdnaningis aszmintuaadimasduayed Snsimun
ypdna  Wnlanmsinenadniin damsssn a3es9en @wnsnsh U duuuusdnetunisanssgnly
auan Fadnadanuguisinauazanlanienrisiianansisne aiinuazsuAnrpusenues uarReAN
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 advisors and/or joint supervision with the government or private organizations.

201192 ABUFWMINANEN 1(0-3-0)
(Doi Suthep Study)
Foulafigaarurien ; (13

a A

Anunapagwniu 4 3 fAe FAntenianin @ 530iAnen AfneBann : STULRae LaTATEHRAINVANE

v !
L4 =

NN AANFIANUATIMUTITN © ARHILATHIHEEANYT uarlRnen1seusny: Wuieyusny n3
Fuyfiuaznsvisndiendeiion anudniusasdnmasgymauamAnetde g

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.
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2. AHNIAAUURNIY
2.1 A%Lnu
202111 F9anen 1 4(3-3-6)
(Biology 1)
dl dlﬁl 1 1 [P=1
Fanlafidiasnina ; 6
NANAUFIUNBTINEFUARYDITIN  1BA] WUTFERT AUTANERTUTZENTUREUHIARLEY
FIWUINTT UT2IRAIFRSITHUINITVBIAITNARINARILNINTINTN LA HLIAINILN

Basic biological concepts in chemistry of life, cell, genetics, population genetics and its

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

202112 @qdnen 2 4(3-3-6)
(Biology 2)
Houlafidariuien : 202111
MANAHFIUNNTANEFIATNOYNTHATIN  ABMRINTAIEYNEInIN  siauaznTinfines
aidefivuardng adsanenduiugiuasivuazdng
Basic biological concepts in principles of taxonomy biodiversity, types and functions of plant and

animal tissues, fundamental plant and animal physiology.

203111 i 1 3(3-0-6)
(Chemistry 1)
dl dlil 1 1 [P=)
Roulafidasunan : (f
VBanaudiiusnandl Tassadenzaen siusziaiiluansuseneulssnmsneg aomnasans
Baadl AW uia 2e9man uazeauds a19avans naA-ud LL@zﬂNq@T@@ﬂﬁﬂ ARUNRPNEASLTILAH
Chemical stoichiometry, atomic structures, chemical bonding in various compounds, chemical
thermodynamics, electrochemistry, gases liquid and solid, solutions, acid-bases and ionic equilibrium,

chemical kinetics.
203115 Ufjifneseil 1 1(0-3-0)

(Chemistry Laboratory 1)

Gaulafidasniunes | amezidauBaundantu 203111
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Ufifi3enrewesuas mnuiouesljiden nisuenasaiedoa it wadianiin uasead
Aoy Aasiionsfing nauaslianalaseifevdnnisanaseasgadonuds Tasesdnondn nis
Twsmsendenan-lwa  uazuuLBaend  anAansAluE WaTNITUENERTEFaE1n ATNAAMNITALANY
AAUNAATIFATTIAN LATNITVIARDINLA

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.

203206  LARBUWVEHAIMSURNANYIRENNIAREILAN 3(3-0-6)
(Organic Chemistry for Non-Chemistry Students)
Raulafigasnunaw : 203104 wia 203111 %38 203116

aaa

ANHUANANTENINETEWNSES uaraTadunad n1sauunansBunad slevesdfifiseuas
nalnnafinufizen meenuEe naeEes auiin Uffseuazlszlemiunsansisznausrannfnuaresls
wndin Talnamnsuenuazanpiug sanvsendumsdilussdasnevedlanndn Talnueddn anadlewnd
nanaziiln Tusin uazaslulansn

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.

203209  UfjiRnsweiidunad dmsuidnAneiuenniaiyual 1(0-3-0)
(Organic Chemistry Laboratory for Non-Chemistry Students)
Henlefifiosrien : 203108 yaa 203119 Wi 203115 uazamzdonEenmsaniiu 205206
UAtRnaniBuyAdliunaiafididn 81 maiesiudgns  msusnuaznaarin
f198uad nsAnetaNTRvemyieiduresdsBunad n19daAILRasBuad warAnu1UiBensi9
friranlarasansduniad aneslownd
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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206111 WARARE 1 3(3-0-6)

(Calculus 1)

A e de '

Rowulafifaeiuniew : [

pyRuSuazNITUszend : awiksoeeiaiEl ouiundniadin neviniduBadun wasinne
udes F52890iu mMaUARusuarnisUsrgnd : USiuslandaee nauindiuiuasdiusandnion

= o s a o o dy A | [ 1% a v v e

ngufumdnys naUsrgndreBing Aufissrdradilie Unes armenadnlAsunssunuliemd
uwazgudnaeNee  USiusnsesuuy anniaideewiutuasnisdssgnd  aunesdudunieBadu nns

=\

3
Uszgndfug aunsduduansBad anniaeniuduas ldaniug A8feudnlazans

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.

207117 UfjisnsWEnd 1 1(0-3-0)
(Physics Laboratory 1)
Saulfidosinnden | amzdeudeunsandu 207187
narunArfiiRnafisaiunnsiianiamainemansuiandiugin  Selsznaudiaenis
NARBIFNT NNAHNAAERS DOMNAFERS AR (W ganazusmdn Weumans uazRAndyalne
Laboratory course dealing with scientific methods in basic physics consisting of various

experiments in mechanics, thermodynamics, waves, electricity, magnetism, optics and modern physics.

207187  WANA 1 3(3-0-6)

(Physics 1)

4 do 4 '\

Seulafidoanuney : B

FITNTIFVRIWEIPNAATURLATNINIBIRRNE  NAFERT  NITAUURZARN  RUNNAFNARS
wanmaiassiueesi anozulmdnuazudmaniin Weueans uaz uwaRaRANdy At

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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211315 Fopfdaadin 3(3-0-6)
(Introductory Biochemistry)
4 de d
Fanlafidasniunan : 203204 w3 203206
N92UIUITIHNAITNTANLATAIALSZNELIBNTAE S99 azideafiingafiuadAlsenay

=} -4 dy dl o/ ad = 1 1 p=% p=% (-4

NN ANYBIARLAZLHBLED NANNISANEITDNINTIAN WIHHA9 vm%mml,m%qmmm:qﬂm

Introduction to cells and subcellular organelles, chemical constituents of cells and tissues.

Principles of biochemical methods. Dynamic aspects of biochemistry and applied biochemistry.

211319 UftiAnnsBuaiidesdiv 1(0-3-0)

(Introductory Biochemistry Laboratory)

Geulafigarunen : amzduundenty 211315

UFiRnaRugesdand  AluusmsAnsisianstaluananiluBnmnm  uazide
Y50l NMSANEINITVINTHLATAAUAERSTa9EREY  NNSUENLAYN1TMSI9ERLNTATINAREN ARBAAY
Bmfidazyned

A laboratory introduction to basic biochemical methods. Qualitative and quantitative analysis of
biomolecules. Study of enzymes and kinetics. Isolation and detection of nucleic acids. Applied biochemistry is

also included.

2.2 Ayan
2.2.1 P UBNINAL
202231  AUgANERST 1 4(3-3-6)
(Genetics 1)
Houlafidariurien ; 202102 w38 202109 %3a 202111 ¥ia 202185
MRTIOT I BT eveRd nunnaTLE e Dangd §0T Ry uazqRuEd
The study of general genetic principles concerning heredity and common examples that are

found in man, animals, plants, and microorganisms.
202305  F@HH 3(2-3-4)

(Biometry)

Raulafidasinunaw : 202102 viaa 202112
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ANTUAMANNNTNEDRNTE HUNFTUATYIIMNEANY N1FIUHUNITNAREI NITUUANALAY
MIUTLRUAANIINIARDY  NIIVARBLANNAFIN  N1anAINIsannsy  nsvaseulafauas  waznis
RIGERF L LRI Tt

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, chi-squared

test, and analysis of variance.

202321  @ANPIVDITRA 3(2-3-4)

(Cell Biology)

Reulafidearnurien : 202102 %3p 202112

wansflauazmafiansdningresead  dawmusznouszdulianareaead  eulniuay
wasd  Tnseadnouasniinfloscmnianuasdmlssneresesd  sonvnisidenfinuazausllsiu
nswndeufizaslasinlonlunisudasad mﬁmu@m\‘lﬁvivﬁm‘sﬁuﬁ:ﬁuhmqa ARBRLLaILRENITUA
ADIHAN

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.

202342 WHNHARITINEN 4(3-3-6)
(General Plant Physiology)
Foulafigannunian : 202102 wan 202112 uay 203204 138 203206

wanmsiuiugifsadecunsasutstionszuaunssineg YBIN3ANSIEIR (i
msRnuANE A IBIUsINgnsalaeInszuaNnsHEIn s TuwdnsususaliidnfuRuandon

sanvistszlpmitudnuszend
General principles conceming the control of living processes in plants; the importance of the

different living phenomena in terms of adaptation and their application.
202371 Haeinen 4(3-3-6)

(Ecology)
Raulafidasninunan - 202102 waa 202109 Wia 202112 Wan 202185
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AnpanidesdussrnudnissninfiTinuasfoanion Thseadouazmiingizes
BIAUTENDUYBITZULTRNA NTNYUATUNAIULATE1TBMNT ﬂ"]’iL(?]UTWZIEQU’i::%"]ﬂ’il,l,@::ﬂ"l’iﬂ’m@N (1A
pandS Iz dEyEdTURuanden  fUfiRnsniasun vEeUfiRmsuiesgiRnediniaz
RS

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  ATWWINIG 3(3-0-6)

(Evolution)

Reulfifasimien : 202231 uay 202371

UHIRALAZNANYIINNTZUANUNITITHUING #AUBINTELIUNNSARABNUAZNA NN AR
A¥muns saeenemaHLLsRMNaTg IR WU sraN98998ER N9USURUAYATMIIN1IIIN NANg M
289RTAHNIN93AUTNANA ATRHINITHRNA QANALATNSFRHE N13LAR wUBA
ANANE s AT suaTsTUUnA  qeiniadfineeduasffiiiauanEn nsruaunis
ATUINTT2RINT dRduazayued

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. Macroevolution, 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.

202491 NNNUITIINYN 1(1-0-2)
(Biology Seminar)
Faulafidasnimunaw : dnAnunsdf 4

v

Aupwnwesneien  Beazinis@yfingnonfeennitnisedivae  adrngaanatesdug

Y

U

Avmaindiaduun inAnunavdiosauasnenunmeldvdafinmua s Aansananiusuiy S uaz U
Departmental seminars, in which special guests will be invited to lead discussions. The topic of
the seminars will be decided by the Biology Department. Each student must present an aspect of the topic.

Grading will be given on a satisfactory or unsatisfactory basis.
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202493  flynRLAENINEIAVIET 3 Wdaafin
(Special Project)
Geulafigarnunen ; AnuER 4 wazauANTiveUIBINIARINEANEN
N19AANIZUALNIIANET YN RLAENNERNET 92HN19@08UIIENIBLarNTaaUUINILURN
Ransonansiudiuin s uaz 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.

202495  NITRNWINEUNTNIHATENNTINEN 1(1-0-2)
(Publishing Biological Research)
Geulafidarnunen ; SnAnuNTT 4
MaBauanenun TNy RrmEvnegaing nguaziusauniadauiants
st sanansannng uguouiiduieessuluasdnmnnd veluanlnsesdnouas
Tagnnsel mainawalaelinisnsuazgilszney
Research report and special project writing in biology, rules and procedures of publishing
scientific papers in referred journals, the internationally accepted protocols of structure and grammar,

presentation of figures and tables.

214341 dnoesingwialy 4(3-3-6)
(General Animal Physiology)
Henlafidaannuten : 202102 i 202112 waz 205204, 205208 138 203206, 203209
mafnEBsufeunszumnasneg  tuansdiasdinnielusiandnadaduaziufenty
Aeduinlunisissiinrasdndluaninzuondonuunsineg uasfiemenddnunnmiesisinenaesdnd
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.

215205  9a%7ANEN 3(3-0-6)
(Microbiology)
dl dl v 1 ! = <
Soulefidiasnnunien : 202102 Wae 202109 %3 202112
ad a dy a = o = a a = o
BINAEEINET  INImMIuaTNIEaII RN ANYEe] s iulneesgAuyEd
qdwadlnsueslonuazgueslon ANHNAINNATLUATNITIATILHALLATISE WUNUBRTHNYD
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a N o a

awad sugrmaniuazmaluladfoninensqdwdd li¥auazgf

9

v A a

Aninane qawaduarnisnalse qa
ANEIRWIAFDN JABIAVENDAFINNTTHUATEINS

Methods 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 UfjiRnM99azIAngn 1(0-3-0)

(Microbiology Laboratory)

Geulafigariunen ; amzdoundonty 215205

M3d15999RWES  MaruANqAwAd nanzideAwEd Tasaieeuaiids g
Winyiulauazlnaninig mamnzdesuuaitEeusnmiBesndiaw AnuauznTiedyresuuniidely
awnaasade wunLeATuresuaiids Wala TadauaznRduiiinegn qadianentesin 9aingiues
AW 9ATIINYIIBIBINIA RBIINYIDAFINNTTH

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 water, microbiology of soil,

microbiology of air, industrial microbiology.

2.2 AYBNABN
202301 WAANTS M LAE 9T anngEaaIen 3(2-3-4)

(Instrumental Techniques in Biology)

1
=

Houlafidaanturon : sAnuduiil 3 uazpamasfusouasiaen

Anwmdnniain uasindnuiRnisnsiiedosdiofotazynd i lunnsfnenfusiius:
98T AUGINNAUTIENEN

Principles and practice in the operation of instruments and the application of advanced

techniques for research in biology.
202302  (Wlpamaila 3(1-6-2)

(Microtechnique)

Raulafidasinunaw : 202102 vaa 202112
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wAlANTwBNTanNM3ATY e ERnunfaendasganssmi [Hud nsdnunanin nsumed

Anavinalasnnng navinaladfienas nadeuiiaffenisniu nnsfiandaas Twafiad  iHadlafsuay

o

Preparation techniques of research materials for microscopic study; for example, the fixation,

Riale
squashing, permanent slides, semi-permanent slides, paraffin sectioning, staining of protests, plant and
animal tissues.
202303  Uszi@zainen 3(3-0-6)
(History of Biology)
WaBanianudunzesasnis

Seulafidasnunen : 202102 w3a 202112

2 v A o Aa ° o - Ao o
N191E13 NI TLERRLAzN19IN9NERsNEY AN e a1 ATy
Faven uaznsAunusineg TwiesBuwinAnunezdewinseeuieaiudimingaingnsiug 1 au
The study of the life and work of important biologists in order to appreciate the progress of

scientific method; each student is required to report on the life of at least one biologist to class.
3(2-3-4)

Foaneuas Hina

(Biology of Fruit Plants)
Soulafidasinunan : 202112 uay 203206, 203209

202310
wannisleeialUifisafunissuunsiialing nsAILANNSTLANNNSIRBN1SANSNTRALAZNNS
° @ @ w a 1ava P
sufiudpefiufifinsuEenmny

Auing  AndAtyeeslnasanyuiiadiursugiauasineing
General principles concerning classification control of living processes and reproduction, economic

Fulfiuazaaunald
and ecological importance to man of fruit plants. Field trips to nurseries and orchards are essential.

202331 nsUAUUTORNERY 3(2-3-4)
(Plant Breeding)
Saulfidpasmren : 202231
nannTAA e Iuin TS IUTR SRy uasABnaing  TuniadauazHan
o
Principles and standard methods for plant breeding and the less common methods of selection

and hybridization.
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202332  WUFFNARS 2 3(3-0-6)
(Genetics 2)
Saulufidpssmren : 202231
Anwannavinudandueesin  meviusuiiuesdu ansdieveadnuofignataN s Eu

o

vaneswiy  nananeiuguasAsmsiumiasnlenidniieguecdn  Wigananduszansuaziig

9

o

FNARSIBNNITATHWING  WREAARSaaslUAiEe  Welauaz(add  NN9ATUANNTTYINGNINIRIE WG

9 9 9

APFINTTH WU ARF2DITT UL RANTIUUAZUTANAR T2 DN Y1
Studies of gene interaction, gene mapping, polygenic inheritance, mutation and detection of
chromosome where genes are located; population and evolutionary genetics. The genetics of bacteria, fungi

and viruses, regulation of gene action, genetic engineering, immunogenetics and human genetics.

202333 WiAlANLgIIRUgAIERS 1(0-3-0)

(Fundamental Techniques in Genetics)

Houlafidarurien : 202231

mManeRaINaNLE AsiTARTiufetn  HeRsETanTiduAnsesduazuenasnd ey
prmdntafigadunalnmstevendnunsnaiugnass  maRamafnibiieneanaoss ety Ao
TnslnTonpspuuasiiasaunlsymsiifinasodululazains

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 viugrnansluanaidecdii 3(3-0-6)

(Fundamental Molecular Genetics)

Geulafidarnuen : 202231

T59a319uarN1391889i9eIEI9RNGNTIN NInBAsHE n1ssiausiesiBue uarnisula
s nann1sresnalulaiiunissiuiiduesmenan n1slaanduuarn1sinast walai@en3uaznis
Uszgnd  sugimnsanduuueiide Ay @ weznielazgndvneniainems geasminaan Asudndou
Naunng LasiFdngImand

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
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engineering in bacteria, plants, animals and applications in agriculture, industry, environment, medicine and

forensic science.

202353  AdgIHAINEIVBINY 3(2-3-4)

(Plant Morphology)

Heulififesimen : 202112

neRnENUELTEUATNENRE BTN TeaslATeaEevia Y uazlpseasnoduiugues
flo Tifiviedndasuasefviodndes Menidsfiuangeguasiigoinglud sestinaiy uavdugin
WENBNUTHUTHU2RIN BN

Comparative evolutionary relationship study of the vegetative and reproductive structures of
living and extinct non-vascular and vascular plants. Life cycles of plants and comparative morphology of

different plant groups.

202356  NEANIAUBINY 3(2-3-4)

(Plant Anatomy)

4 Ao ” =

Seulafidiosnnunen : 202102 w3 202109 %ia 202112

msfinelBaudieulasesdesineg  wasily  uarmiseimreais Eiaiesnuaziiadinns
Taseadnanaluwesandiu 9n wazlyu TagshonintuiNedngs ww au uazliaen

Comparative studies of the structure and development of meristematic tissues and other tissues:
internal structure of stems, roots, and leaves with particular stress on the higher plants such as the conifers

and the angiosperms.

202361  WONHERNIHIT WA 4(3-3-6)
(General Plant Taxonomy)
- Ao o ~
Foulpfidasniuna : 202102 vi3a 202109 ¥da 202112
yanNmTinIssuEnszaniy uaznisasdeinenmans nnstEgUasuinnistsuanaadive
I o o/ 1 [ =1 & o 1 ) & 1 a
AsfiuLaysnEIsaatansTelll warfiniseeniUifiugaetnaifiuasinsialussndneniniBes
Principles of plant classification and nomenclature, use of keys in identification of families; the

collection and preservation of plant specimens. Occasional collecting trips during semester.
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202362  MuiidadnmairaEgae 5(2-3-4)

(Economic Botany)

Renlfidasimien ; 202112

Anfifnundeaiufeiifduenns  e1snulen  uaslinandning  ARAwddmng
\ATegia FNINNTANE N E N AAVEUaZ NI U N ARIeIReRen  AABAINNNIANENNENEA
uazaziiuluEasfinfifanddgmassugiaiintuanamieresdssmalnefos

Economic plants as sources of food, medicines and clothes or decorations, particularly the
economic plants of northern Thailand. The processes of metabolism and manufacture of products from each
species of economic plant. The development of the potential economic importance of plants. Commodity

markets.

202364  [auAWAnan 3(2-3-4)

(Lichenology)

Houlafidariurien : 202261

ndnnamstannaestaiu Adsadostunnsdiunmlazan dugiuave nesuensia
mafiuuazinundondne mawsndule n1snszanedn AwEIR nseyinduaznis i aAuRnaN
PIRDLANNNAIUInEaN

Biological principles of lichens concerning classification, morphology, identification and
preservation of specimens, growth, distribution, importance, conservation and application of lichens in

monitoring environmental quality.

202401 FainuT9R 3(2-3-4)
(Radiation Biology)
Beulafidparnurien ; 202112 a8 203206 way 207187
antRd Ay resinTuannRuariad  warasiidsialaseaiseriudaluanaed aide
WAZINNY NTUAINHLATANNLADATEINSIE
Important properties of radioactivity and radiation, radiation effects on molecular structures,

cells, tissues and whole body, radiation protection and safety.
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202408  MNSENEATNAINNABITANTIAN 3(1-6-2)
(Photomicrography)
Rowulafifasiuniew : amuanuiurauesany
9/dy ! a ! dl v a2 o/ =y )
pagRugmlnnsden I uasmaiansdiannatilunsinen uazddente Baiven w
MatEnIRgENIALEN LazNTENanINeINNABIgansmiuazealaishlans i
Basic techniques in photography and techniques used in research in biology such as

macrophotography, photomicrography.

202410  WONEAEASEANINNTIH 3(3-0-6)
(Industrial Botany)
Seulafidosnunen : 202342 uay 202362
NANNITYBINTELIUNITHER nARnafiaAtyanied HdnTngAutugeaminssn uas
a4 ® 4 dd . o
unumessisiwiniiAnaissiugaamingss
Metabolism of plant products of importance as raw material in industries. The role of botany in

relation to industry.

202421 naRedy I sTar 3(3-0-6)
(Cell Signaling)
Geulafideriuien : 202321
mmﬁﬂy/uzgqﬁmﬂﬂfﬂmiﬁ@ﬁiyiyﬂmﬁmLeﬁmﬁ' ‘mmﬁy’qmuﬂ'ﬁ:ﬂ@umﬁﬁ@ﬁmmﬂmizﬁu

TuanALazNaNIBNTRAIRBATUANNTTINNTN NITADUANENADRIEAN PBNBas NITULNITAS uaz
oo nBa
Advanced knowledge in cellular signaling including molecular signaling components and cellular

mechanisms controlling cellular activities, responses, cell division and apoptosis.

202432 Boavensvsiuluiananeedud 3(2-3-4)
(Molecular Biology of the Genes)
Soulefidiasnnunien : 202231, 211311 uaz 211317
ydy 4 4 a LA s/ o o g ! =3 (A a o/ o
pagRug i nlassairesandsrauliang  AnudENTnSsTndnAnAuaTHARS oW
fA9NTIUULATNITUAAIDBNIBITUN IMATANUTIUNIFNURNEIMNTINLarN1TUsend ATUfjuRiNaA

dnlatamailaressumnedn@ainanseiuluena
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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.

202434  FAEWWAAIERT 3(2-3-4)

(Bioinformatics)

Heulififesimien : 202321 yae 211311

uwissiayasnsiifsatasiuiinentudumeddn nadium Tiusan uagAraisitiayad
eadasuniafnunadaniednuen@ainen msaedayaiftanisuuas Tssuaiabnaidin iU T
gdiayauudumaiiids wninis@aulusunsndmivinsnsiiioys

Archives of biologically-related information on the internet. Searching, gathering and analyzing
information related to molecular biology research. Submission of newly discovered genetic and protein

sequences to the archives. Introduction to bioinformatics programming.

202435  NSULRIRUGNY 2(1-3-2)
(Plant Transformation)
Goulafigasninunian : 202231 uay 202342
mAlANSNIAEeuAasa nsinsinTAngut waznnsnz@sstnslinanad weiianns

14

WURINUENY F9uNNWes UAzBATRIINTY NTAATITARAEATIINIABULIRINUE

Tecniques in callus culture, plant regeneration and protoplast culture. Techniques in plant

transformation including vector and marker gene. Analysis and detection of transformed plant.

202436  wimnnasumaluladdann 2(2-0-4)
(Innovation in Biotechnology)
4 de ~
Seulafidoanunen : 202432 w3a 215431
a o ¥ A o/ 1 ! g aAa & £
ﬂ"lWJ"VEWI"N@I"mmﬂTuT@EJ%'m"IWZ\TNEITﬁNZ\T"I“ZI’IW‘I\‘i"T Uuwug’]uLVIﬂTﬂ@ﬂm@uLﬂ wazbua i Tu
msUszgndiBanniesd 590799385590 WNN939UazNTInANBITRS
Recent researches in various fields of modern biotechnology based on DNA technology and

trend in application for commercial purposes including ethics in researches and patent.

WANGAT .U F191391BINYAAGNGATUIULFI W.A1.2554)



37

202442 wWoNEARTANETUG 5(2-3-4)

(Advanced Plant Physiology)

Renlfidosimien ; 202342

mafnEnsTAugufsniUadTinenaesie Wy Tnouinns  wenludadn  fledamununis
LﬁﬂT@LLﬂ:ﬂﬁiL@%m maRauUsrms e nadesiiedeuazniansaeseunnegannuas@ainend
BTN

Advanced studies of certain physiological aspects in plants such as, nutrition, metabolism,
growth, factors, controlling growth and development, special techniques such as tissue culture and bioassay

and photobiology.

202443  MIINIALITEAR ieiEauazesaasity 3(2-3-4)

(Plant Cell, Tissue and Organ Culture)

Houlafidariuien | 202231 uaz 202342

Tiamsludounaliladfanmdmmanizdeaesd  iodouazatansiiy 99
wqﬁﬂiimmL‘ﬁaﬁLLmeTNT‘ﬁN mMaAenuulaslaseadne M7l LAZNSTLANNNNIN FETINEULAZNNY
Fanmsineg Dugad uanidedofiznielianmnnamnzdes dhinumaimeiadsnantuliuslomg
Tusiusings

A review of the biotechnology of plant cells, tissues and organ cultures, including the behavior
of cells and chromosomes, the alteration of structures, functions and physiological and biological processes
occurring in plant cells and tissues under culture conditions. Applications of the technique in various fields are

emphasized.

202446  Aswadeyidulnludy 3(2-3-4)
(Plant Growth and Development)
Saulufidosimten : 202342
FATmguazanuIndanfirauannasiydulanediy  dEsieneeandn  a3sInennes
meeanaen UffBenfuaiudeiuuasMonennaesn e ssuniuezan  narnyiareEndurenis

s A _a

waenastUmsdinnsfuing disaneanielianinzuindenfilimnzanuaanitznisfiongsnnuay

9

Py
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Internal and environmental regulations of plant growth and development. Several phenomena
are selected from the following topics: Morphogenesis (Plant tissue culture), seed physiology flowering
physiology, fruit set and development, shoot and root growth interaction, bulb and tuber formation, post

harvest physiology. Stresses physiology and senescence.

202461 DUNTHATUIBINTADN 3(2-3-4)

(Advanced Taxonomy of Flowering Plants)

Renlfidasimien ; 202361

AnuntansdasmonuazaadNiugussiianensinsie Anuoanzeesaedsne il
wrpsnisnszatemgimaniuazidauinis  Andanistingueeinmisegiiasineg Annseenluifiy
faegnaiinassnsnluszndreniaEem

Classification and relationships of the flowering plants and family characteristics. Patterns of
geographic distribution and evolutionary trends are stressed. Practice in identification of species by means of

keys and manuals. Occasional collecting trips will be arranged during the semester.

202463  [uslolad 3(2-3-4)

(Bryology)

Henlafigiaanuron : 202102 wis 202100 e 202112 Win 202261

Agiiven aynandsnu Auranen Fauniseeslusle s unumessluslesseszuy
s nnstEluslaifudaiivetuanny uaznseydniluslolid nseanmAsuns wasfudhatnlus
Talsanuliastinsnfnulufosgifinng

Morphology, taxonomy, ecology and evolution of bryophytes. Roles of bryophytes on ecosystem.
Bryophytes as the indicators of pollutions and bryophyte conservation. Field work and collection of local

specimens for laboratory work.

202470  FaRenans 2(2-0-4)
(Biogeography)
dl dlai 1 !
Soulafidiasnmrien : 202371
masnszanedarasdeiiddaunlaniifunaeinifadamnaninuazganmsz ooy
N9 AIHANNUELBINTTAITNBLUAZN1TNTEINUAIDIRTTIAALATAUINT N1TNTZINBAUG  UAZAT

BRI

9
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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 dmatliaeAnen 3(2-3-4)
(Animal Ecology)
Saulfidaarmnen : 202371
Anuniladefifinasionianazansuazanugasanysofissdadfln  naAsulasazinns

o 1 o/

mMsudein n1anTzansuazrENeesdnd madudndfuisuasdndian narasnanssinvasiyudsadng

1 napRsnEaRdn dfiRnialuiasfifnmatelfiinnsnasnagrdund duniamienss
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 HFANYIN NN 3(2-3-4)
(Marine Ecology)

Geulafidparnurien : 202371

naussifgaTUaNMUIRE BN IALAZ B AN e 1IBsRTLA AR TRz uazfiunzia
maRnEnilmziauLLAne KanARuaznaELEsundslze nasunAniitasenuiiing Snnsfin
NARUINNRINELUN AN BHURT

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.

202475 B9Angsinde 3(2-3-4)
(Water Pollution Biology)
Saulfidpssmren : 202371
sindoEavindslaaflonArudedadnanaitn  dmduluwdymendianeninde ez

A v o Iz A P A o ¥ P N AS
Lﬂﬂqt’ﬂﬂ\‘iﬂuﬂglaﬂmequaf TﬂVINuL"JﬂTV]EIW@QLLM@QW@%@’W[?—JT‘LAHW NRABINANWHNHADNALLRENAIHNT  LRE

prndinRunsansiesne B
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The topic of water pollution, by its nature, requires an interdisciplinary approach. From the
biological viewpoint it requires 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.

202474 wonwieined 3(2-3-4)

(Plant Ecology)

Henlfifeswimrien : 202571

mafnendangmsaineineinen  TnsewizfiAeadufy W nasauines A9
uwdnszans  miatnefiufiey  uaznnaungniies  niaunndiy uazAmduSazAusine Al
A8nn9sne Tumstisnzinguitetuszuuiog

Ecological phenomena specifically involving plants such as pollination, dispersal, plant migration
and invasion, succession, and plant interrelationships on the intraspecific and interspecific levels. Methods and

techniques of ecological analysis of plants and communities will also be considered.

202475  NEAINLIAIUWIANDH 3(3-0-6)
(Environmental Toxicology)
4 vods
Seulafidasnuneu : 203206
vandosiulunsld  uasnasiadpssenidndngdnduazils assnenamnsuazansiad
Hu AFDAN1ITUIARDN FINTINITATUANUAZAVTHAIATYADFINTNYBIAK
A unified introduction to the principles underlying the use and environmental consequences of

pesticides, food additives and other chemicals, their egulation, and their health significance.

202476  FAnnn1TeRsne 3(2-3-4)
(Conservation Biology)
Saulfidossmren : 202371
nsfnEmAnNIIEaneneesnisaysndfsuazdndefinsneg tulan Hun wansznuenn

o 1A

HERDTIUSIENNA  NMINBAILAZNNIIANISASNEIRHEARdIN  n19aeneig InanTWnSIRDIUAY
MIAR TN (LR AUgE998T0R WasULIMEBITIWuNgNEAansiassnEIANE e 7inngan
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
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re-introduction of endangered animal species; the role of botanical gardens in propagating endangered plant

species.

202477  fneAvganion 3(2-3-4)
(Tropical Ecology)
Heulafidaarurien : 202371
FBn1msilarnenlunisdnnimsnennsdine s se Bludsuveendan  nsdanisa
TiuazAsnaugni nativmdnennsdndin nsdanisunssiuaznisaynyau
Ecological approaches to the management of biological resources in tropical countries on a
sustainable basis; forest management and methods of reforestations; utilization of wildlife resources;

watershed management and soil conservation utilization.

202481  WAAINYINGANTIN 3(2-3-4)
(Behavioral Ecology)
Henlififesimrien : 202571
AmsnnisesfiingIngingas woRnsaaauia srudIan nnaRmIuATAINENTLE
Tudsan masusnresdalsyifuazlnseadnalszanns wainssnaasyed iuanssiaemnen
Evolution of behavioral ecology, individual behavior, social system, communication and
relationships in society. Adaptation of life histories and population structure. Human behavior in ecological

approach.

202490 TN INIAFUIH 2(0-12-0)

(Field Biology)

Reulafdernurien : 202371

M9 NUNHIAZNITRBNUULNTAN999 WAENNaifUAaDEaAfiEan TussuLliarwine wianva
Ansfieys  maniledenianmuaziininessErunfiog  geitaniffnamasdssaznis
aysnRsiEan

Planning and designing of surveying and collecting of samples of organisms in various types of
ecosystems and data analyses. Determining physical and biological factors of those ecosystems. Visiting

institutes operating culture and conservation of organisms.
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202494  viadiefiiAenasanedainen 2(2-0-4)
(Selected Topics in Biology)
Saulufidpssimren : sndnududi 4
mafne s wideididsegiuansmdla UADEAIUNTUUAZAHANIMTNY DY
FavenTuuanesingg vadeazsznanennisamaion
Intensive study of currently interesting and up-to-date topics in various fields of biology. Topics

will be announced before the semester begins.

202499  N19R9uTTAUURY QYNNG 3 Wiaafin
(Undergraduate Research)
Reulafidariunen ; 202493 uazaHAMHTIHTBLYDINATTIEIRNIEN
mATeB AT lnesIANEN Seprmezyinsadissanntiopnieinwie Rasonansiuiadu S uay U
Independent research work may be done as a continuation of an outstanding special project.

Grading will be given on a satisfactory or unsatisfactory basis.

214261 AMNNANNANYIBINAT 3(2-3-4)
(Animal Diversity)
Saulfidossinmnen : 202102 vdn 202112
nANMINERANEIuATI T uLNUstndRd  flegende  Aavanrasuesdnd T
nazgndmduArdndfingTandmAs AndiugdoRoundon fnine uazAdmunsresdnd
Principle of zoology and animal classification, habitat, diversity of invertebrates and vertebrates,

environmental relation, ecology and evolution.

214301 AndfnTeandunad 3(2-3-4)
(Vertebrate Zoology)
Goulafigannunan : 214261

£4 1

manBaudieulasesduasminiinessruuverinsnme  szuulesessns Taseadnedon

520n9F sruundeile sruudeenms svuumale szuunaden stuuiudiauasRuing svuulsvam

wazadeazduanian sruusien Bvie uaridmminisoesdndinasgnaunad
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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.

214310 andlifnTzgnaumay 4(3-3-6)
(Invertebrate Zoology)
Heulafidiaanurion : 214261
Tnssasuazninilnsazdoaresdnihiinazgnaumdsngusine  sanisaudidnansdnd
Tfinszgnaundseiliomnen nesugiauasniansunme

Fine structure and function of the invertebrates, ecological, economic and medical importance.

214312 AgAnewialy 4(3-3-6)
(General Entomology)
Houlafidaariurien ; 202102 w3a 202109 a8 202112
uuzriAEAsafuusay FoigmAnen d39ANen LATNNTIRSINANINGY NARLSNEILNA
dngauiisradmfisnAnundesings
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.

214313 #AngnresluBeluauarazusnilan 3(2-3-4)

(Biology of Myriapoda and Arachnida)

Heulafidaarurien : 202102 w3a 202100 1A 202112

posdidesdiufieadidainen  Munen  uareynasAsiuasiudeten (alaluan Al
aluen 3ulnan uaznelslinn) uazdmdsananuass (glaanestloms anastlome upnuaRa glsia
Flafion Todna TeRalams uazesifls sninand) Tnewiuusgy 99edngniangt nedaiamans
371 ARIYRFARS NANTIN AHEATYNsHarAnguaTnIenisunng  UFURNNsANEInIARIanS
WAYAFTANYT NFANEINTARHINLALWATANISAUFBENIUAZANIIUNATLA LA

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,
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anatomy, physiology, zoogeography, behaviours, ecological and medical importance. Laboratory experiments

in anatomy and physiology. Field trips, sampling techniques, and identification to the family level.

214381  wofingasAneviald 3(2-3-4)

(General Ethology)

Heulafigarurien ; 202102 s3a 202112

\unsfinemanniszesngfinssndnsg Tnaanizatededndinldnsuiedyrmgiom ms
Bouduuusine wpednd  woAnssunedaneesdadngusing  nieUsungRAngaaduiesaneinnis
Wasuassninundon TnaenizasnsBonaannianazyinresus

The study of principle of animal behavior especially wild animals to know about innate behavior;
various type of learning; social behaviors of different animal groups; effects of environmental change and

man's impact on behavioral adaptation.

214403 {n#Anen 3(2-3-4)
(Ornithology)
Henlafigiaanmron : 214201 viie 214261
mafnERzatiunIadadmen Admuins uaznianszatedirasn UfiRnsmaauavie
TusasUfiiRnnsdUnmianiienss
General survey of the taxonomy, evolution and distribution of birds. Field trip or laboratory once

a week.

214411 Uadevien 3(2-3-4)
(Parasitology)
Honlafidmannunien : 214311 w3 214261
ANTANEIANEMINIEUBN W95TIR  N1Fdndmanzesdaden NM9IHeREUATNITAILANA]

o

v
AN

a

Heu naUsusuesinden andeiugasndnsidonuasffitanfisuinluandusy maadnf
faideu UfiRntasunaraa ufosUfiRnsdUnmiasmiienss

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.
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214422 ANSWNIZRENITRANRT 3(2-3-4)
(Animal Cell Culture)
Reoulafidasriunan : 202321
o vy o/ 1% g g g o @ o g 4
LL‘LA:’,‘LA"IT‘ME“Vﬂ‘Vi@ﬂﬂ"l‘iwuﬁﬁuﬂqiL‘W’]ﬁl,ﬂf:l\‘lL"b’ﬂ@ﬂmﬂl ASUYN  NISNUSNEITRALEAN N9
FMFITHIBITAS LATRNGANERSTDITARINIZIALN uaznTUsTndns NNz Rssad AR Tuinung
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.

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

Heulafidiaanurion : 214261

wnAnugAsatumalladtnmeesd®d  wudisasd@ilunnsfnemaliladdenan
109dRT  nawdsusiaiugnasnensraddndlnagfudduaznianseinnauanioanaesin  dnd
FauLlasignaasuaznisiadaedulused saviomaluladnnsduiug nnamizndes nandadadua
nansTeiandnd  maluladfunimmedadtiusmdndneimaniguan  uaznslirenfanasiuem
yemaluladzaninessdng

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.

214443 AITINYIVDIUHAY 3(2-3-4)

(Physiology of Insects)

4 de “

Seulafidasnuneu : 214312 vida 357311

TeNI09FNIBITEULRTYIZANNT  2BIUNAY  ANINANRHETTNINNTINTIIBITTILsINGT
Tasesdesviuedanzuazifiedie nsUsusandvasuazdansaseanwLInAaN LS

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.
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214445 Ay RANTULWgy 3(2-3-4)

(Comparative Immunology)

Faulafidaennunian : 214341

WHIARRUg AN e AANT ATMUNINTYBITEUUYRANAUUR LI A AN
= d(‘fo/c|| a Ay o A A 2N AA<[: aa“t‘vcal
Wagueu udndngusingg wanRAniubuielanuaranifuasduiialunasdafuludndsins1eg
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a o a

= = o pA v a v VY % o/ o/ I'4 o/
‘LI‘V]‘]_IWW?IT’J\‘]W“D’NHMTWi‘l’]‘l&"lN"lT‘h’x‘l"l‘LAﬂ’M‘M&l’]QN@Nﬂu ﬂ’]iﬂizﬂﬁ@ﬁ?ﬂ‘ﬂﬂ"@ﬂ@Nﬂu"ﬂﬂ@ﬂ@n NTINEHRTILNS
a a« o
WNRRRALAULDIATN
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.

215323  @IW98AvIgn 2(2-0-4)
(Phycology)
Raulafidasnnunan : 215205

¥ 1

AHEANg AT UaMNe TAS9a3NUArDSUNINAA IHTasamMaNY S9ATRY IHEMIND AT

L1) a9

ANATATY) WA JUSN uArilAANeNIesd@ Mg NNSRUTNERATI99TINYBIEINGNY NANNTT
auNTHATNIBIEMIY 8 uen fenlulnen aaslsien ualsiian gnalulen Alalwen Asalsin
an Twlatisn a3dlnlen uaslslalwen arseengnimsianimuazniatazgndluginsingeg

Basic knowledge on algae, structures and organelles in algal cell, pigments in algae and their
importance, size, shape and ecology of algae, reproduction and life cycle of algae, principles of algal

taxonomy, divisions Cyanophyta, Chlorophyta, Charophyta, Euglenophyta, Phaeophyta, Chrysophyta,
Pyrrhophyta, Cryptophyta and Rhodophyta, bioactive compounds and various applications.

215324 UiRnnsamenednegn 1(0-3-0)

(Phycology Laboratory)

Saulufidosimren | amaudaundoniy 215523

MIUBNEELAZ NS ENaWNTA UL AEIE e ﬂfqu:u’ﬁyﬁwméquﬂgz‘ﬁm N3
afnseAtngaINamMINeagan NMageuinamIeallsAn Smdadaeinl nsfushunameng
nsTanaes i lnesssmderadiiaouaramsnefidulalad ameneisu e Tulien aaslsien
walstimn gnalulnen Wlelan eaalalinn Inlslian pdulaliean wazlslalnen  nnsfnuunwasdnen
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Isolation of algae and preparation of culture media, cultivation of Spirulina platensis, extractionof
pigments from Spirulina platensis, excursion to Spirulina farm in Chiang Mai Province, preservation of algae,
growth measurement of single and colonial forms of algae, Division Cyanophyta, Chlorophyta, Charophyta,
Euglenophyta, Pyrrhophyta, Cryptophyta, Chrysophyta, Phaeophyta and Rhodophyta, study on phytoplankton

as bioindicator of water quality, bioactive compounds from some algae.

215421  @aAvienreadina 2(2-0-4)
(Biology of Mushrooms)
Seulafidasnuneu : 215205
vminfigaiuiels  duguidvenveadin  nMsTRsmandin  uasendeneillaranen
a13pmsuar §393nen wialuladifsaiudin wazauddmeeadin Wugenans  uarmsUSulgeing
@
WWin
Introduction to fungi, morphology of mushrooms, classification of mushrooms, ecological niches,

nutrition and physiology, mushroom technology and their importance, genetics and breeding of mushrooms.

215422 UfiIRNaBIMenaeadia 1(0-3-0)

(Biology of Mushrooms Laboratory)

Geulafigeriunen : amzduundeniy 215421

ANHRAINVANEYBITA NITASIUNATIA ATTHABINITBNANTUAZ ISR ENDIMITINAL
Fia neruaunIanIamnzdsaiin deduiidaninadeniaiaieadia nindaeiandia ugrandaes
Wi

Mushroom diversity, classification of mushrooms, nutritional requirements and preparation of
mushroom cultivation media, mushroom cultivation processes, factors influencing mushroom growth,

mushroom products, mushroom genetics.

355301 nsUuilgsiugRndacdi 3(3-0-6)
(Principle of Plant Breeding)

Saulafidasninunaw - 202231
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The course deals with the impact of genetic information on plant breeding. The roles and the
objectives of plant breeding on crop yield improvement. Introduction to plant breeding methods. Distribution

to plant breeding methods. Distribution and maintenance of improved varieties.
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	และเลือก 1 หน่วยกิต จากกลุ่มวิชาการเรียนรู้ผ่านกิจกรรม ดังต่อไปนี้
	201192 ดอยสุเทพศึกษา 1(0-3-0)
	(Doi Suthep Study)
	057121 ฟุตบอลเพื่อชีวิตและการออกกำลังกาย 1(0-3-0)
	(Football for Life and Exercise)
	057122 ว่ายน้ำเพื่อชีวิตและการออกกำลังกาย 1(0-3-0)
	(Swimming for Life and Exercise(
	057123 วอลเลย์บอลเพื่อชีวิตและการออกกำลังกาย 1(0-3-0)
	(Volleyball for Life and Exercise)
	057125 กิจกรรมเข้าจังหวะเพื่อชีวิตและการออกกำลังกาย 1(0-3-0)
	(Rhythmic Activities for Life and Exercise)
	057126 บาสเกตบอลเพื่อชีวิตและการออกกำลังกาย 1(0-3-0)
	(Basketball for Life and Exercise)
	001201 การอ่านเชิงวิเคราะห์และการเขียนอย่างมีประสิทธิผล 3(3-0-6)
	(Critical Reading and Effective Writing)
	English language skills for critical reading from different sources and media and effective writing on topics of students’ interests.
	(English in Professional Contexts)

	057121 ฟุตบอลเพื่อชีวิตและการออกกำลังกาย 1(0-3-0)
	(Football for Life and Exercise)
	057122 ว่ายน้ำเพื่อชีวิตและการออกกำลังกาย 1(0-3-0)
	(Swimming for Life and Exercise(
	057123 วอลเลย์บอลเพื่อชีวิตและการออกกำลังกาย 1(0-3-0)
	(Volleyball for Life and Exercise)
	การออกกำลังกายเพื่อสุขภาพโดยการเล่นวอลเลย์บอล การอบอุ่นร่างกายและคลายเย็นในกีฬาวอลเลย์บอล การวอลเลย์บอลในตำแหน่งต่างๆ การใช้อวัยวะส่วนต่างๆ ของร่างกายในการเล่นวอลเลย์บอล กติกาทั่วไปและการนับคะแนนในกีฬาวอลเลย์บอล การประยุกต์เล่นกีฬาวอลเลย์บอลในรูปแบบต...
	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 le...
	057125 กิจกรรมเข้าจังหวะเพื่อชีวิตและการออกกำลังกาย 1(0-3-0)
	(Rhythmic Activities for Life and Exercise)
	057126 บาสเกตบอลเพื่อชีวิตและการออกกำลังกาย 1(0-3-0)
	(Basketball for Life and Exercise)
	201192 ดอยสุเทพศึกษา 1(0-3-0)
	(Doi Suthep Study)
	ศึกษาดอยสุเทพใน 4 มิติ คือ มิติทางกายภาพ : ธรณีวิทยา มิติทางชีวภาพ : ระบบนิเวศ และความหลากหลายทางชีวภาพ มิติทางสังคมและวัฒนธรรม : ศาสนาและมานุษยวิทยา และมิติทางการอนุรักษ์: พื้นที่อนุรักษ์ การฟื้นฟูป่าและการท่องเที่ยวเชิงนิเวศ ความสัมพันธ์ระหว่างดอยสุ...
	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 a...

