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MAMsAnuT 1 MamsAnydi 2

51831 Hienn 3187391 Hienn
196-101 ANuTluwariios 2((2)-0-4) 117-116 M35 miuaia 2((2)-0-4)
721-221 nfiotund 3((3)-0-6) 721-351 Mz Ineldinseaile 3((3)-0-6)
721-222 Uftiamaafiotiunid 1((0)-3-0) 721-361 FAAL 3((3)-0-6)
722-351 HAIMNY 3((3)-0-6) 721-362 Uiiamssunil 1((0)-3-0)
722-352 YguiamstineImen 1((0)-3-0) 722-313 ¥IA0A 3((3)-0-6)
721-242 UfiiamaaiiFeland 1((0)-3-0) 722-381 A TuTagdnw 3((3)-0-6)
v uemaen 9 Iy uenaen 3

57U 20 Iy uaenas 2

3 20
mamsAnfi 3 (Mmnagg3en) (uwuﬁ"a"lﬂ)
722-403 FIELD WORK. 300 %1134 laifininena
i 4
MAMsANET 1 MAMSANYT 2
51831 Henn 31831 niwnn
001-103 loideganuiludilszneums 1((1)-0-2) 721-477 MIBENUAN-FIINE 3((0)-9-0)
¥ uentaen 7

donnguanszidendnuitalil 2 wiudn 33 10

125-102 wiirnssduragiitamn 2((2)-0-4)

276-101 MINDIMMLLILIBIATIY 2((2)-0-4)

724-108 FITUTALIIA 2((2)-0-4)
721-472 AuMMAAN-32INe1 1((0)-2-1)
721-474 MINAWUHU TATINUITEN11AT- 1((1)-0-2)

s A
¥1INN
a A v [ J
722-421 FYIMeszav TuananazseAuwaa 3((3)-0-6)
a A
3 A GHIGG]] 9

U 17
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19NT1T 2-3
ADBTUIS5 18IV
a d =
A Inensansuazimalulat

a A g o a v A a a
MUVNPNINGATAT HANFATINLMaAIVUNA ﬁ1ﬂl13%1!ﬂﬁ-%33ﬂﬂ1

naany
¢ ¢ A ¢
ﬁﬂ5‘5ﬁ1EWIﬁW5‘551%1!!@81]5318?”!!1/‘!?)1!341;!‘148
¢ ¢ A ¢
117-101 maadwszs v wazlszlovinnouaypd 3((3)-0-6)
(King’s Philosophy and the Benefit of Mankind)
AWMLY WANMI Lwana Anudny wazihvunevesndandsyaveussugnanetiios HANNIINTIL
Y o o 4 o I a o ° 4
Waﬂﬂ15!"ﬁ}11% ﬁfﬁﬁq WAIU fﬂiWﬁHMWITJJ?HleiWi%51%1LLa$ﬂ1§Wﬁlu1ﬁ]ﬂNﬂ\1§u UATNITAUNIICHNITUIATAT
qyg A A o ¢ a A v 9 A A o a a
wizsn lldszgndldluiuiszquyana osansgine wsoyuauluszauiosdu wsolszma msnINTsud
4 Yy 9 @ o a = A s A J
PYIWUINITOIANINNY U (®y) ﬁaﬂﬂi“]fiy"lsll’é]\uﬁﬁHj;]ﬂi]W’fJLWﬂﬂLWﬂﬂizIﬂ%uLWﬂu@JHHﬂ
Definition; principle; concept; importance and target of sufficiency economy philosophy; His Majesty the king
working principles and Royal Initiative of His Majesty: understand, achieve and develop; development according to
King’s philosophy and sustainability development; analysis on the application of King’s philosophy to personnel level;
business organization; local community; and national levels; conducting activities in the aspect of knowledge integration
focusing on (following) the principle of sufficient economy philosophy for the benefit of mankind
| A ANa d‘u a
mi:mmaﬂuwmum!mzmmﬂ HA
a ayv d a o °
117-103 ANNIAUULASAN-M-H1V 3((3)-0-6)
(New Consciousness and Living a Peaceful Life)
a A o A < a o a =) 0o Aa 1 o a
NITNTA ﬂ1§1/l'l€l@]611’9i}ﬁ\1ﬂLlﬁ&ﬂuﬂ’ﬂﬂﬁﬂﬂﬂ]ﬂﬁ%ﬂ ﬂ'li‘]Jﬁ$Qﬂﬂi%ﬁﬂiuﬂ'liﬁﬂulmz'i/l']ﬂ%ﬂiﬁllﬂ'l\i‘] G
1 a C4 a < a 1 1 aa
]’lﬂqlﬂiﬂﬁ’]iyﬂﬂ’]'liJﬂﬂLlﬁ%@"lﬁiJm l‘lgl}'lcli]ﬂWSHJQEJHLHJﬁQEUBQ’EJ'IﬁiJﬂ! UANUFY umsuyetiu AUATVDIFIALUASAITY
I J o 4 ada [ 1 @ a
L‘I_]uiliélHEJ ﬂ15§%mmzﬁﬂwummaz@’ﬁu LAAAANA mmﬁ’ﬂmmzaamam’nmmnmwnnmuﬁsm AR AITY

v 9 v
WouazAHN MIBYTINAUDUNUFIUNINITITTIN NNBZMITAOAT0INTUALAZINBZNY IAUTITY NMTIANS

U

'
v A

@ Y v Aaad A J Y a o A Aa A d
ANUUALGILAZTUAIT IN ﬂizqnmﬁl%ﬁlmﬂmmmnm‘a‘mmu%mmﬂuqmmzﬁu@

Consciousness; mind calmness and apprehension of peace; able to emply consciousness in studying and
conduction activities; including cogitating upon thought and emotion; able to understand change in emotional state, being
happy; learning to share and acknowledging value of life and humanness; self-perception and understand others; having
positive attitude; understand and accept differences in culture; idea belief and value; state of coexistence with ethics;
peaceful communication skill and multiculturalism skill; conflict management and non-violent method to apply into the
state of living life in happiness and peace
196-101 A uilunariios 2((2)-0-4)

(Citizenship)

a @ wa o o I A Y o a v
UUINA UANNIT ﬁlﬂ!ﬁﬂ‘]JGILLﬁ%ﬂ’J”IJJﬁWﬂﬂJU‘U@Qﬂ’J”IiJﬁJuWﬁLﬂJ@QﬂWfﬂ@l“ﬁ’dﬂﬂ”l‘iﬂ'iz"]ﬂ‘ﬁ‘l]vlﬁﬂiuiZﬂU"lﬂJ%u

o o J o v A ' o
mﬂuianuaxmﬂuaau“lau (ﬁﬂﬂmﬁﬁ@u) MINITNNHHNIY ANNITUNATDUADTINY
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Concept; principle; characteristic and significance of citizenship in democratic community; global and virtual
society; law-abidingness; social responsibility
993-172 Inenssaszlunizinga 1((1)-0-2)

(Social Engagement in Crisis)

A

a 0) 1 t&’ ‘i’ 1 1 4 a wa
Llu'flﬂﬂllﬁxﬂaﬂﬂ'lﬁm@ﬁﬂ'ﬁ“]f')ﬂwuﬂu%v\llﬂﬂﬂgl}u ﬂ']i"]f'JfJLﬁaﬂ@llaqﬂlﬂ’]WLlﬂuﬂﬂagu!La$ﬂ'ﬁﬂj‘]‘ﬂﬁﬂ'ﬁ
VA A~ 7o o & o YA Y T T | v ' A
‘Hjﬂwuﬂu”]ﬂwi]'lﬂﬁﬂ']uﬂ'limﬂ']aﬂﬂ ‘U'llWﬂJﬂigiﬂslfuﬂU@ﬂuiﬂfﬂﬂfﬂaﬂﬂ']i"])"JfW\luﬂu‘b’WLUﬂﬂﬁulLﬂgﬂ'ﬁ‘Hjﬂlﬂa'ﬂ
ﬂllaqmﬂ"IW

Concepts and principles of CPR (Cardiopulmonary resuscitation); public health care; CPR simulation training;

public service

aszmailudisznoumsiumsfamszuy
001-103 lordergaananilugilsznoums 1((1)-0-2)
(Idea to Entrepreneurship)
I a a a v o a a
ﬂ?ilﬂué}ﬂixﬂﬂﬂﬂ'ﬁ ﬂ']ﬁﬂi%llluﬁﬂ1wu'f]ﬂgﬂn‘§§ﬂi] ﬂ1§lLﬁ’J\i1’ﬂIﬂﬂ1ﬁ'ﬂN‘l§ﬁﬂi} NITIANULUINATIND
Y A A a o ]
ﬂ’\]ﬂlﬂiﬂﬂllﬂ'ﬂ']\iijiﬂi]ﬁllﬂi‘ﬁll
Introduction to new entrepreneur creation; business environment opportunity analysis; using business models
with modern business tools
v AA o
747-102 VoA UNMADY 2((2)-0-4)

(Answering Questions with Data)

@

Y o 3 A ) 2 Y ' aa o w o
ﬂ’]i@]\?ﬂ’lﬂ’lniuﬂiglﬂucﬂﬁuiﬂ ﬂ'ﬁW'l"ll'l’]1&ﬁfl]Wﬂﬁ\iﬁﬂﬂﬁquag"ll'l')ﬁ'ﬁclu%'}ﬁ°JJ§$ﬂ’]TL! ﬁﬂ’]uﬂ’]ﬁmﬂﬂﬂﬂu

a

o o 9 a L) Y ad o o A Y 9 2 Aaa
N1IIANTTLASNITVULUNUDYD mi’;mﬂzmagaTmhmﬂuTawwuﬁm UUAATIUIaAINYIaY LL@ZGI,‘H‘VIE]H%]?[‘EW]
d’l Y axa a °
[STGNIZNE] ’J‘ﬁmmgﬂwa NAUANITUUTUD
Developing interesting research questions; primary data collection; data management and classification; modern
technology in data analysis; varied learning sources; basic statistics; drawing conclusions from data; data presentation
techniques

%

LA Y 1w yaa
AITNMIVYRUNIIMNU UASNITIANINA

%

117-116 M3FIMiuAINa 2((2)-0-4)

(Digital Environment Literacy)

@

a a o a o s a o o 4
mﬂuia%%maz ‘ﬂilluﬂlﬂﬂﬁé‘ﬁﬂﬂg ‘ﬂiEl‘ﬁﬁimmzﬂgﬁn1ﬂluﬁﬂﬂll"lcﬁlﬂﬂi LLH’JﬂﬂLm%ﬂ’J']iJﬁ"IﬂﬂJu"U’fN%ﬂ

[ [ 4

wazyas Tugaddna glsimimsdeasatelvy nansznunndouazngAnssumsdodisludeatna ansdiu

a a v

UnnallaznNisasiue J;]llﬁ1iﬁul‘l/lﬁuﬁ$Nﬁﬂiz‘ﬂ“ﬂﬂ"I‘L!ﬂﬁ'1ﬂ;]ﬂ15ﬂf‘ﬂN‘ﬁiiil‘]ﬂalﬁ'ﬂﬂTiﬁuﬁu%%ﬁ ﬂTi?TU?gl}ulLﬁgﬂWi

ihisensaumeiinedes msldmsaumeniiomsuaiamianuinaeaiia mas1ess nazmniuduemsaums
Technology; artificial Intelligence; cyber ethics and regulations; concepts and significance of media and

information in digital age; modern communication landscape; media impacts; communication behaviors in digital media;

private right and violation; access to information; use of information for lifelong learning; citation; information

presentation
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a a 4 <

724-106 imzAanszuaInenmanaelvia 2((2)-0-4)

(Current Issues in Modern Science)

o Yy a s A A W Aa ] ~ A

WannmsaImemaasuazina lulagmorannnunnaia jUuuumslame TuTaduazasaumeaiive

Y 1w o a 4 2 2 Y 4 @ Y 9,

MIFMNUAIUMIUNTINIMans maTulad wasnuuazdunadon a0 saifagiuyeannumINIImN
Innmaas malulad nazuianssuluszavguasy iinn nazszduaina Uszauineimaasuazimalulad

@

afelmiludeyiuiifendosiudeny mailos wsugho nazniwenssssumanmanduihaulwmdelinanszny
Aowypd AaliF3n uazdunadon nguune Inemanas ma TuTaduazdunadow

Science and technology development for enhancing quality of life; IT applications in science; technology;
energy and environment; scientific and technological advancement; communal; regional and international innovations;

modern scientific and technological issues related to or with impacts on society; politics, economy; natural resources;

humans; living organisms and environment

F15TMIAATINTINZHAZANAY
746-103 Fuuan 2((2)-0-4)
(FinMath)

P

70 9 ) A 29 v a a o & ) A a o 4
msﬂizqm“l%mmgﬂwﬂmﬁm’mﬂumummu AUAFMTATWUTIUAIUNTNU NITAADATINDNIUY NIT
Y
MuwuMsRuauyana Mmsdoudiszdud tagmsasnuarumstuiosdu
Application of mathematical knowledge in finance; basic financial mathematics; interest rate calculation;

personal financial planning; installment payment; and basic investments

ﬁ1i$ﬂ1‘i&l1!m$ﬂ1§€ﬁ)€ﬂ§
MYIVINYY
417-101 1o-393% 2((2)-0-4)
(Hi ! English)
=<y @ aa o o =5 @ = @ ' Y = Y o
ﬂ?iﬁjﬂﬁl!‘l/l‘hl"lﬂ"l}ﬂ’f]ﬁﬂi]‘]%lsllﬁf’]@lﬂﬁé‘iiﬂ']u PJfWIﬂ‘]alZﬂ1§’f]’t']ﬂLﬁEJ\?ﬂ'l‘H'l’fJ\iﬂi]‘H@ElNQﬂ@ﬂ\i TIUINNYSNIT
o A A4 ' ¢ A ¢ ¥
ﬁu‘VI‘Ll'lﬂTH1ﬂﬁﬂQHN1u§ﬂﬁW'€ﬂﬂﬁaﬁl U MTAU UMY VNWAI MNWIUATLUASUNUTTEYTU
Practice of English conversation in daily life; practice of English pronunciation; learning English through media
such as English cartoons; fairy tales; songs; movies and short descriptions
(1 d d
417-102 iR UATWAA 2((2)-0-4)
(Pen and Post)
o [ ' @ o _ ' o w Jd o
NITNAUINNHENITDIU Lﬁ}uﬂ"ﬁﬁ'ﬁ’i'flsﬁlﬂ 1ﬂﬂ31uﬁ1ﬂiy LL@$§'IEJﬁ$L§EJﬂ"’UfNU1/I@']u VYIYINAIFANN WA U
@ = 1 @ 9 H
nnyemsmonlsznnaee luszauilsz Teanazdonnudu
Developing reading skills focusing on identifying topics; main ideas and details; vocabulary improvement;

developing grammatical and meaningful sentences and short paragraph writing skills



PV =

dijonasfinun uKkISneasavvaluAsuns Snanvadaand
Us=oaUnIsfinun 2567

mulng
411-101 M lng My s 2((2)-0-4)

(Thai Language Your Language)

o o YR =R a 9 A Ao a 4 o o F]

mymumiunﬁuaﬂamgﬁnuﬂﬂﬂmﬂmimwmgmmmﬁwammmiﬁamsmmmﬂsx’dmmm ulﬂﬂfﬂ\i

@ 4 A @ Y ' A o aa o Y
HUICTUAUFADIUNTUNITADNT fﬂiiiUﬁ"]iﬂ')ﬂﬂ'lifﬂul‘lﬁlﬂi]ﬂi%ﬂ"ﬂll ﬁ?ﬂﬂ'ﬂll Llﬁzh'ﬁﬂﬁﬂli‘gimiuﬂiiu']llﬂcl‘]f
sz Tl

Language and presentation of ideas through written communication appropriate with different situation for the
achievement of communicative objectives; culture of Thai language usage; practice of correcting defective message in
communication; receiving information by reading for main ideas; summarizing, and criticizing for learning and living

application

= d =
aITqUNEMaAAIUASNIW
= d
gunIgmMans
Y d
125-101 ¥inan3sNa3a3In 1((1)-0-2)
(Creative Craft)
a @ @ a @ A a I a @
N1IAA ﬂTiGl‘lsf}‘ﬂﬂ‘HZ Llﬁ$ﬂ1§ﬂﬂﬂ1iaﬂﬂi§mu1 ﬁ@lﬂﬂiiilﬁ}f]\‘iﬂu ﬂ"liWﬁGlNﬁ\‘ﬂuﬁ%Hﬂﬁiiﬂ NAUINNTIN
ldgmsadequamazyammassygno
Thoughts; skills; and knowledge management of local handicraft; creative work and innovation for value
creation and economic value
277-103 E8A AL Ta0) 1((1)-0-2)
(Craft Appreciation)
o w a 7 A a o o a o o
mahiramaeldunlszangine iinannualeammayii l19se Tomiludialse i1y
Creative use of waste material
d
277-104 MIPUHIIH 1((1)-0-2)
(Cartoon Appreciation)
4 & Y 0 4 ' aa o w
minagimsiquiesdunaziimiguldanuasuuvesiluiialsesiiv
Drawing cartoons for beginners; decorative cartoons
411-103 aFuifana 1((1)-0-2)
(Colorful Fiction)
9 aa V9 o o ' Y saq ¥
mmmﬂﬂammwm ﬂ'J']ﬂJi]iﬁIﬁ\ifl‘ﬂ AUAINTUAINUIY TIAY LLEIZ']ﬁllH‘ﬁiﬂJN'luQ'luﬁiNﬁiiﬂﬂsl"]fﬂ'lH'l
r k4
Glugﬂu‘uumm LY UIUYTY Gmﬁu UNINAY UNasang

Life experience; inspiration; aesthetic; social and cultural appreciation through novels; short stories; songs; and

plays
412-123 fadzuausians 1((1)-0-2)

(Chinese Art)

A JmusssuTumuag 9 wu midanszaty Aademadouyiuiu gnaa Aallzmswer aze sty
gy

Chinese art and culture such as paper cutting; the art of Chinese Calligraphy; abacus; the art of tea and food
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413-242 1@ivinang 1((1)-0-2)
(Malay Enchantment)
BuA Uszmal Imusssvvesynuaigludszms Insuazondou
Race; culture and traditions Malay in Thailand and ASEAN

415-140 Wa)szagailu 1((1)-0-2)
(What’s Japan)
o o Ay a Y ' =& a 7Y ' v K o
danan TausssudtutazAalzduaee dnlnsgideuanasgrindsnugtuiasdinn Ine
Japanese Society; culture and art in many aspects; analyzing the difference between Thai society and Japanese
society
416-146 NBINAUDND 1((1)-0-2)
(Get to Know Korea)
AaUTAUFTTNINUAMUAN 9 1FU N3 IMITINNED TAUTITUNTI W INUANYDIFIUNING NIzLEA
= o ' | Y
DIV UAS NITNUNITATHAN 9 wWuau
Korean art and culture; Korean cooking; Korean traditional dance; Korean wave; fole paper
437-111 favz1niia 1((1)-0-2)
(Arts Therapy)
9 Ia A @ o a a o y=R
ﬂi%‘]J’JuﬂTiﬁ'iNﬁiiﬂﬂﬂﬂzLW?JWGJJ‘lej"UﬂTJ%‘V]N?JWiIJﬂ!LLﬁ%ﬁﬂﬂﬂJﬂﬁ NMTUINITIANITANNIAN NI
A Y ax A 9 s A v < o o I, o o
UEANDDNUAZADAITAIYITNITNAINATIA !ﬁi‘l\lﬁiNﬂ’NiJ‘JJL!GI,Tliu?‘I’JLE]\1!.!@$Wﬁlu1ﬂ15ﬁ§$WUﬂ§1uﬂ’39‘lu1ui$ﬂU
= &
angy
Arts and creative activities for improve emotional and mental well-being; learn to manage the feelings;
expression and communication in more positive way; Increasing self-confident and develop a greater self-awareness
910-114 NAHINAINHINENSUTIVAIHATUNS 1((1)-0-2)
(PSU Songs Appreciation)
Usziaanuiiiuin quar msinsel wazquiisozvesunmamINNSoasuaIAIUNg M3

VI pIUNMAINNIINENas Iase1HeIT NI S 0aUNagnIa)

Background; value; criticism and appreciation of PSU’s song; singing PSU’s song in difference way

=}
I
117-118 Tenz 1((1)-0-2)
(Yoga)
[ o o v L Y ' o o A a
anuiuazinuzlony myeenmainealsleas mitlszgndldloas ligmsoonmaimeioduay
gquamnludinlsziniu
Knowledge and yoga skill; exercise with yoga; applying yoga to promote health in daily life
281-204 daf 1(0-2-1)
(Social Dance)
o ) = A = 9 =y A wa
Wnwziesdunazansemlumsaara masi g lunmsaas wlumsinlgia

Basic social dance skills and etiquette; social dance music; emphasis on practice
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281-205 nanssuseneudaniay 1(0-2-1)
(Rhythmic Activities)
YA o oa o o A o a
ﬂ?l13J§!.ﬂfJ'Jﬂ°]Jﬂ%ﬂiiﬂﬂi%ﬂﬂ‘ﬂﬁ]\iﬂ’]% ﬂﬂ‘]ﬂ%iuﬂﬁlﬂﬁﬂujﬁﬁﬂﬁzﬂﬂ‘U%\Wi'JZ mawi%’“lu
a % Y 2 a oA
nanssNlsznoudandz tiumsHnliia
Knowledge of rhythmic activities; rhythmic movement skills; music for rhythmic
activities; emphasis on practice
281-207 amavea 1(0-2-1)
(Basketball)
Y o = X Y a =9 awa A [
ANVIUASNNEENINVIFNAVDAUVDIAY ITAOU ﬂ'lﬁl?jﬂﬂa‘ﬂ@] NANUSNITHUIVY
Basic basketball knowledge and skills; teaching methods; practical drills; rules and
competition
281-209 Joaiasiuea 1(0-2-1)
(Volleyball)
v @ = 1o tg’ Y  a =2 ava A (Y]
ANVIHASNNHENWIIBAAYIUDALUDIAU ITHDU fﬂiﬂjﬂﬂg’ﬂ@] NANULASNITHUUIVY
Basic volleyball knowledge and skills; teaching methods; practical drills; rules and
competition
281-210 U3UALDD 1(0-2-1)
(Handball)
v @ = J X Y an = awa A (Y
ANNIUASNNHSNWIUAUDALUDNAU ITHDU ﬂﬁfﬂjﬂ'ﬂa‘ﬂﬂ NANT LASNITUUIUU
Basic handball knowledge and skills; teaching methods; practical drills; rules and competition
281-215 miamua 1(0-2-1)
(Table Tennis)
9 9 = a a dy Y ax = a oA a T o
ANUFUASNAHENWUNUANUUFLUDIAUY ITTDU fﬂiﬁjﬂ'ﬂ;]'ﬂﬁ NANLASNITUUIVY
Basic table tennis knowledge and skills; teaching methods; practical drill; rules and
competition
281-216 HUANUAY 1(0-2-1)
(Badminton)
9 9 a 2 d’l Y ax = a A a [
ANUIUASNABSUUANUAULIUDIAU ITADU ﬂTiPJﬂ‘]JQ‘]J@'I NANULASNITUUIVY
Basic badminton knowledge and skills; teaching methods; practical drills; rules and
competition
281-219 1@ 1(0-2-1)
(Swimming)
9 9 = 1 So’ dy Y ax = a A a [
ANUFUASNNHENWINYUUUDIAU ITTOU ﬂTiPJﬂ‘]JQ‘]J@'I NANULASNITUUIVY
Basic swimming knowledge and skills; teaching methods; practical drills; rules and
competition
281-220 1naq 1(0-2-1)
(Petongue)

Y @ S dy Y ax = a oA a T
mm;iua:mﬂyzﬂwuﬂﬂmmmﬁu 150U ﬂTil’/Jﬂﬂ;]U@l NANULASNITHUIVY
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Basic petongue knowledge and skills; teaching methods; practical drills; rules and
competition
281-223 138 Ing 1(0-2-1)
(Thai Boxing)
F4 @ = tg Y  ax 2y a ua A (Y]
mmguawwmwmaa‘lmmamu A5OU fﬂiﬂjﬂﬂa’ﬂ@] NANLASDITLHLUIVU
Basic This boxing knowledge and skills; teaching methods; practical drills; rules and
competition
281-225 maTula 1(0-2-1)
(Taekwondo)
Y @ = @ .ﬂ Y  ax a ua A (Y]
mmguawﬂmﬂwwmmuimmmu A5OU ﬂ'ﬁﬂﬂﬂg'ﬂﬂ NANASNITLHUIVU
Basic tackwondo knowledge and skills; teaching methods; practical drills; rules and
competition
281-226 lonla 1(0-2-1)
(Aikido)
Y @ = a &' Y ax =2 a ua A " o
ﬂ’J'ﬁJg!LagﬂﬂH%ﬂW'lllf]ﬂIﬂLU’éNCﬂu A59U ﬂ'liﬁjﬂﬂaﬂﬁ NANLASDITLUUIVU
Basic aikido knowledge and skills; teaching methods; practical drills; rules and
competition
281-227 gla 1(0-2-1)
(Judo)
) o a X 9 ax Awa A V w
ﬂQWMquLLﬁ%VIﬂH&’ﬂWWgIﬂLUﬂW]u A5aOU ﬂ"ﬁﬁﬂﬂ{]'ﬂ(ﬂ NANLASDITLHUIVU
Basic judo knowledge and skills; teaching methods; practical drills; rules and

competition

mszaenanyia i

= d
aITqUNBManI

Y d a

125-102 AR sduHIiTayan 2((2)-0-4)

(Miracle of Wisdom)

= v < 1 @ a 9 A % o a

ﬂTi!,iﬂug!!ﬁSmL!f‘]ﬂ!ﬂ1‘IJﬂﬂﬁwuﬁﬁﬁﬂuﬁxgﬂﬂfgﬂlﬂﬂﬂﬂﬂu fﬂi‘]aljiﬂﬂﬂ]ﬁGlfl’imil1$i’f3\lﬂﬂﬂ1ilﬂﬁﬂuuﬂﬁﬂl@ﬂ
GRLEY

Learning and appreciation of local culture and wisdom; integration with social changes
aM13z0deea 3N
724-108 555U ALLA 2((2)-0-4)

(Natural Therapy)

Qd’ g Qowd’ dad‘d A Quad‘ I o w A o W

UUINANYINUTITNF I UIVALNDAUNTNTIANA muaaﬂumsﬂgmmaqmmw thihda auasiida
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Natural therapy for healthy life; alternative health practice; forest therapy; music therapy; yoga; herb; natural

products

WINFOPINLNANRASTUAN 1PV AR-G TN 19 / 37



PV =

dijonasfinun uKkISneasavvaluAsuns Snanvadaand
Us=oaUnIsfinun 2567

MITMIAMNTISTUY
276-101 NMIHBIMNLLUBIAIIN 2((2)-0-4)

(Holistic View)

o A A a o w J @
mmmqmmmﬁ'iaumﬁmmﬂ’l’m“lu%mﬂimnu ANUATNITOUDINTIWUUUDINTIN ﬂ1§§1ﬂ1ﬂu

¢ ! o o ¢ { a A a a ¢
fcmmmimmilﬂ‘ﬁﬂuuﬂmmﬁﬁ&ﬂuwnamuﬁim uazmﬂmimwaﬂiz‘ﬂ‘uﬁﬁ]zmﬂmu ﬂix‘U’mﬂﬁﬂmmﬁzw%ﬂya

Falfuanasdqudnsus madenldteyamsaumaiionsaaduloudilam uazﬁnaua%yauuﬁyugm
AUTITY

Knowledge acquisition in daily life; holistic view; literacy of changes in multicultural societies and
consequences; qualitative and quantitative analysis; choosing information sources for problem solving; ethical

considerations in data presentation

HUIAIBURWIY
1. NguIUg IV BN
721-111 i 1 3((3)-0-6)
(General Chemistry I)
wa o A A v o ¢ O ¢ X
Tﬂiﬂﬁ%}'lﬁ’f]%ﬁ@ll AT WHNQUASTUUAVDITIA NUT LAY USuuduwus une qmﬁwamamgﬁmﬁ}u
wa a A <
Younad asazaretazauiianeaann Yo
Atomic structure; periodic table and properties; chemical bonding; stoichiometry; gas; principle of
thermodynamics; liquid; solution and colligative properties; solids
721-112 Uvamsadiaaly 1((0)-3-0)
(General Chemistry Laboratory)
a o v A ua a v A Y a a wa a X g
ﬁ"li!,ﬂlll!,ﬁzﬂ’l"mﬂﬁﬂﬂﬂElslu‘ﬁﬂx‘lﬂj‘]ﬂﬁﬂ"li LﬂﬂUﬂﬂ"lﬁsl‘]flﬂiﬂﬂLLﬂ'J LﬂﬂuﬂﬂaﬂﬁﬂTilﬂMlUﬂﬂﬁu N3
a 7 9 Yy o aa X £ v o a s a £
'JLﬂfﬂ%“ﬁﬂl@yjaiﬂﬂi“ﬁﬁﬁﬂﬁﬂﬁmﬂﬂﬁu ﬂﬁmmaamamaﬂamﬂwum NITAUATICHLIBIAUNTNAIYANIA NIT
‘imwzﬁuau%aau ﬂ'lilﬂ%ﬂuﬁ'liﬁgﬁ'lﬂ fﬂﬁ‘I’iﬁJ%NWﬂlﬁ1§ﬁ}3ﬂLﬂﬂﬁﬂﬂ1§1ﬂW]iﬂ ﬂ'liﬁ'lﬂHﬂQﬁﬁllﬂﬁﬂ1§ﬁ$ﬁ18"ll?)\1
A A
e lopoiln
Chemical and laboratory safety; glasswares usage technique; chemical laboratory techniques; data analysis by
using fundamental statistics; determination of atomic mass of active metal; semi-micro quantitative analysis; anion
analysis; solution preparation; quantitative analysis by titration technique; determination of solubility product constant of
ionic salts
721-113 il 2 3((3)-0-6)
(General Chemistry IT)
d A = = a a a o
AUNAMTAAIAN TUAAUAN NYHYNIA-LUT amganm-l,ummz!,nﬁa”laaauﬂ lﬂllvl‘V‘l‘V,\h FIAUNT UL T NI
a a g Aa A J =
naasdsenouTigou Lﬂﬂﬂuﬂﬁﬂuﬁ%ﬁﬁ“ﬁ’ﬂlﬂﬁf}ﬁ
Chemical kinetics; chemical equilibrium; acid-base theory; acid-base and ionic salt equilibrium;

electrochemistry; transition element; complex compound formation; organic chemistry and biological substance
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722-111 F33nenia ) 1 3((3)-0-6)
(General Biology I)
° =< A a A A Aaa ] Y A I s A A A o o
UNUT MIANEIVIINGT IANUDITINYIN Iﬂﬁ\iﬁiNmeﬁu1W”Uﬂ\1L“Hﬂﬁ LFADUASIUBDIYDUDINTLLAS TN NIT
o o ' o 2 a A = v o
g“UWuﬁl!a%fﬂiﬂ187]?]@1%1\11"11!1?]’135% ﬂ??ﬂﬂﬁ?ﬂﬁﬁ?ﬂﬂl@ﬂﬁﬂﬁ%')ﬁ TTUYUNA WﬁWﬂLLﬁ$ﬂ'J'l§Jﬁ3JWUﬁ"UﬂQ
J a
mﬂﬂ‘izﬂaﬂuiwuunﬁ
Introduction; study of biology; chemistry of life; cell structure and functions; plant and animal cells and
tissues; cell reproduction and heredity; biodiversity; ecosystem; functions and relationship of ecosystem components
722-112 ¥ 3neiialy 2 3((3)-0-6)
(General Biology II)
WanmsTuundlidia nalnvesdtauinis msnaaseenvesdu n13nate msiwugamanasi 1

a

QY A a g 1 A ac @ a ag a o A
‘]Ji%ﬁm@i‘b’ FUAVDIFAUNTY NITIWIZIAINYIAUNTY ﬂiﬂwuuaﬂﬂmm@aumﬂ NITRTYLASNITWAUIVDINTBLUAS
v Jd A a A v

A TITINYIVOINHLLDS TN
Principles of organism classification; mechanisms of evolution; gene expression; mutation; applications of
genetics; types of microorganisms; culture of microorganisms; useful and harmful microorganisms; growth and
development of plant and animal tissues; plant and animal physiology
722-113 UHUiAnsTIINeN 1((0)-3-0)
(Biology Laboratory)

Yy 9

o 9 9 2 oa J ¢ Y o Y9 ¢
ﬂ?ﬂiJ‘]J’dEJﬂﬂfJGluﬂﬁcl"lfﬁﬂﬁ‘l];]llﬂﬂ”li L‘i’lﬂuﬂﬂﬁi%ﬂﬂﬂﬂi}ﬁ’ﬂiiﬁu ﬂﬁ’mﬂlu1ﬂ3ﬂ@ﬂ181ﬂﬂﬁﬂﬂ@ﬂﬂﬁiﬁu

v W @ ~

a J J T J a @ a = 4
"]fUﬂlLﬁ%’é]\iﬂ‘]Jigﬂ@U"Uﬂ\iL%ﬁa ﬂ']il,L‘]JQlcﬁaﬁuﬂﬂbllliﬂch’ﬁﬂﬁﬂwuﬁﬂiiNL!a$aﬂHm$WH§ﬂiiN1uﬂu LUANLTY 8ere
a A 4 0 o L4 v o o d

a3 ﬂﬂﬁwaﬂjﬂﬂllﬁ\ilmxﬂ1iﬂﬂu1ﬂ?J?Jﬂllc]fﬂﬂﬂﬂ'liﬁ%ﬂﬁWgﬁﬁ}’JﬂLlﬁ\i ﬂ'lﬁ%ﬂi]'lllutﬁﬁﬂﬂm%ﬁ@]’] ANUNAINYIAY
vouFaliFIn luszuuilng

Laboratory safety; use of microscopes; size measuring by microscope; types and components of cells; mitosis
cell division; principle of heredity and human inheritance; bacteria yeast and mold; effects of light and carbon dioxide on
photosynthesis; classification of plants and animals; biodiversity in ecosystem

v Al ¢ o
723-113 nanlananaly 3((3)-0-6)

(Principles of General Physics)

o 7 < A s = o s v = o o
UNUT NAMIFAT NITTULLDEAAU ﬂﬁﬁ"lﬁﬁiﬂl@ﬂ]ﬂﬂwlﬁﬁ LAY NAUAITNT mmsauuawqymaummma
[l < ala J v &

avw i auuimian 2993 Tl Adndunulmidesdu

Introduction; mechanics; vibrations and waves; fluid mechanics; sound; optics; thermal and the kinetic theory
of gas; Electric fields; magnetic fields; current circuits; introduction to modern physics

a wva al|l ¢
723-114 Ugiamsilana 1((0)-3-0)

(Physics Laboratory)

Y A

UiiamsinesuiadeiicnayluG e mssannuenesnaziden aumseuiizia ngmsadeunited
aoevesiadu muadeufinundudas$ueiin anwdandu anumiiavesveamad usafsiveveunad auya
Th-nnwfeu msfannudumuvesdadiuniu msudasunamusimes Huneuimesuaz Taaiiwes ms
Uszquazilaseilszguesdniuilszy 29aseynsu lihnszuaady nszanlduazaud

Laboratory practice on topics covered in length measurements; empirical equations; Newton’s second law of

motion; simple harmonic motion; flexibility; viscosity of the liquid; surface tension of the liquid; electrical equivalent of
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heat; resistance of the resistor; conversion of galvanometer into voltmeter and ammeter; charged and discharged of the

capacitor; series AC circuits; curved mirrors and lens

746-113 Adinmans 1 3((3)-0-6)
(Mathematics I)

@

aa J 4 v J o 1 a Jd an 1 o Jd o 1Y
anmmzmmmgﬁm ’é)“l;lW‘LJ‘ﬁLLﬁ%ﬂ'lﬁﬂizﬁJ‘ﬂCﬂ WAATLTIDYNWUD ﬂiJ@'l“IJ’éNg‘}JLLU‘]thJﬂ']“HHﬂ ﬁﬂﬂ‘]ﬁuﬂﬁ?ﬂﬁ'f]
YA
u‘ﬂma:mg UHYDY
Limits and continuities; derivative and applications; differential; limit of indeterminate forms; multivariable
function and partial derivatives
d
746-114 AMIAAIANS 2 3((3)-0-6)
(Mathematics II)
o 1o w v Jdo @ o Y4 ] @ o o
ﬂ?wuﬁllumﬂmw IE‘W‘H‘E%WﬂﬂL"’UG] ngfﬂiﬂi%ﬁﬁmﬁ “stwuﬁ'lmml,mumgﬂsmuummgﬂsumm

Indefinite integrals; definite integrals and applications; improper integrals; infinite series; power series

2. NIV WRNTIAD
CALRRE ALY
8 A A d
721-221 N UUNIY 1 3((3)-0-6)
(Inorganic Chemistry I)
a % % ! =S 0'1
FYIIUAVNDOU : 721-111 lﬂiJVI'J]l‘]_] 1
wa Aa a a ~ =~ a o < a A o a
Iﬂﬁ\?ﬁ%’%ﬂﬂg@lﬂu AUUANTDOAN mu611aa'ﬁWg1,3Wimumm\mazﬁmumummu VDLW BDUUNTY hl’é]ﬂf]‘l,!ﬂ
~ sa o A ’a o
Tﬂi\iﬁ%leﬁﬂ LﬂﬂJIﬂﬂﬂﬁﬂlu‘ﬁulﬁﬂﬂﬁ}ulmgﬁ'ﬁﬂigﬂﬂﬂTﬂﬂﬂiﬂlu%u
Prerequisite : 721-111 General Chemistry I
Atomic structure; periodic properties; chemistry of representative and transition elements; inorganic solid,
ionic; crystal structure; introduction to coordination chemistry and coordination compounds
a wa a d
721-222 Ugiiamsiniiotiunsg 1((0)-3-0)
(Inorganic Chemistry Laboratory)
a oA y v A =) a =4 a d a % 9 o
ﬂ'li‘]Jg'UﬂﬂWﬁlﬁﬂﬂﬂuﬁﬂu@ﬂ?ﬁlﬂﬂﬂl@ﬁﬁ?i@uuﬂiﬂ ﬂ1§'Jmi'lé‘iﬁﬁﬁﬂﬂ!ﬂﬂ/‘lﬁ\ii]ﬁﬂ?ﬂ’d1ﬁiﬂ LLﬂ@]llﬂ’E]’fJ‘Ll
= aaa = Ia o J A a
uamau"laaau ﬂ15m5811uﬁ81/]ﬂﬁ?)1]1]§]ﬂ5Eﬂ!,ﬂll‘Ui’NC‘T"Ii‘IJigﬂ?J‘]JIﬂf’Ji’JiﬂLu‘HH fﬂi?ﬂf"ﬂﬂQﬂﬁuﬂﬁﬂ]ﬂ@ﬁTiW\i"ff}ﬂu
aeasmamlnIng T Taweis
Laboratory practices on chemical properties of inorganic compounds; semimicro qualitative analysis for
cations and anions; preparation and chemical reaction testing of coordination compounds; spectrometric determination of
the equilibrium constant of a complex
aa a Jd
721-232 1nNdUNIE 1 3((3)-0-6)
(Organic Chemistry I)
4 wa a A o a aan
Taseade msiFonse uazauiAvesa1sounsd aimes ol nsasentazlinse1vesaislsznouue
a a a 4 a =} 4 = 4
aunlan uaaﬂaua"laﬂ LL’EJTiLLlIG]ﬂ upanoaoa E)L‘V'Iﬂilm&’f]W’f]ﬂ"l“]Sﬂ
Structure; nomenclature and properties of organic compounds; stereochemistry; preparation and reactions of

aliphatic compounds; alkyl halides; aromatic compounds; alcohols; ethers and epoxides
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a wa a d
721-233 UGiiamsnidune 1 1((0)-3-0)
(Organic Chemistry Laboratory I)
a a ua & A @ wa a d
L“ﬂﬂuﬂﬂaﬂ@]ﬂﬁ’ﬂ’ﬂﬂ LﬂfJ’Jﬂ‘]Jﬂ15ﬁﬂ‘Hme°]JGI‘VlNﬂ?ﬂﬂ1W"’Uﬂ\1ﬁ1§ﬂ5$ﬂﬂUfJuﬂ%EJ U AN ADNINAI YA
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° a o < an ' ) v =
La@ﬂ tasnN1Iacsany ﬂ’lﬁﬂ’]ﬁ'ﬁ@u‘ﬂdﬁﬂiﬁﬂﬁ ‘ﬂﬁiﬂﬂ"]'ﬁ@n\i ) YU ﬂ’]ﬁ@]ﬂWﬁﬂ N1INau ﬂ’lﬁﬁﬂﬂllagiﬂﬁﬂqi‘ﬂﬂﬁ']w N3

~

q
wiouuaznadevlfnzouaiivesansounid
Laboratory practices on determination of some physical properties of organic compounds; melting point;
boiling point and solubility; different methods of organic compound purification; crystallization; distillation extraction
and chromatography; preparation and testing of organic compounds
a ala Jd
721-241 i al@na 1 3((3)-0-6)
(Physical Chemistry I)
wa o o a @ a o s 4 4 ~
FUUAVDIUUNT UNTYANAAUASUNTITI AUNITANNICUDIUNT QmWWﬁﬁ1ﬁ@]5§'Jll1/Nﬂ1i‘1]i$EJﬂGWINLﬂlI
augaigmaluszuvesdlszneuiReinazassesnilsznon saumansinil sasimsinaliseuall ngons1 nauy
a Aaaa = U aan
msnalfnsenadl na'lnuagmsisalfnse
Properties of gases; perfect and real gases, equations of state; thermodynamics including its application in
various chemical systems; phase equilibria in one-component and binary component systems; chemical kinetics; rate of
reaction; rate law; theory of chemical kinetics; mechanism and catalysis
721-242 URiAmsiiF @nd 1((0)-3-0)
(Physical Chemistry Laboratory)
A wa A o wa < wa g 79 ¥ A
fﬂﬁ’ﬂa‘ﬂ@'}ﬂ'lﬁ!,ﬂfJ']ﬂ‘]Jﬁ'lI“]JGI’1/'I'Nﬂ'lfJﬂ'lWelJENGUﬂﬂlﬂﬁ?llﬁzmﬂ%l"ﬂﬂ ﬁll'U@]"lJfN!,l,ﬂﬁl,mgﬂ'l'iﬂiﬁgﬂ@lal"lﬂwt']ﬁ']
wiaTuanavesds eusiatlveamsiialfsouall saumaasiall msmsudulinse ansiisasimsinalfnse
il anwazanelauazauaamil Trldundl
Laboratory practices on physical properties of liquid and solid; properties of gas and their applications for the
determination of molecular mass of substances; enthalpy of chemical reaction; chemical kinetics; determination of
reaction order and reaction rate constant; solubility and chemical equilibrium; electrochemistry
a d
721-251 10NN ZH 3((3)-0-6)
(Analytical Chemistry)
FamieAuneu : 721-111 N 11 1
9}3 a d a =3 A Y aa dy Y Aa
Vmﬂmmmgwugmiummmﬁzmﬁmﬂimm mmﬂmmﬂaauuazﬂwﬂ%ﬁammmuiumiﬂﬁzmu

Y a a 4 a L4 a L4 H Y a 4 o
VU INAUANNNITUATIEN ﬂ?i')mi'lz‘lﬁiiﬂﬂﬂ'lihlﬂl'ﬂi@] N15AT1EH LAsIMIin LagnN15AATIEH Iaen13Ianig

U

= A

AANAULTIVDIATY
Prerequisite : 721-111 General Chemistry I

Fundamental concepts review in quantitative analysis; errors and application of basic statistic in data
assessment; analytical techniques; titrimetric; gravimetric and colorimetric analysis

LY ¢

721-252 Uiamsaiinzy 1((0)-3-0)

(Analytical Chemistry Laboratory)

a oa = o a ¢ a a ¢ 3y ¥ o

fni’ﬂa'U(5]ﬂﬁ'mﬂ')ﬂ"ﬂﬂ']ii’JLﬂi'IZTiﬂ']ﬂill'lmﬁ1iiﬂﬂﬂ1ill1ﬂwli@] ﬂ'lﬁ’Jl,ﬂii'lﬁiﬁ1ﬂ8ﬂ1i‘]$\1u1ﬁuﬂlm$ﬂ'lﬁ
a o o A A
’Jlﬂi"lg‘ﬂ]ﬂﬂﬂTi’Jﬂﬂ"ﬁﬂﬂﬂauuﬁﬂ‘u@ﬂﬁWﬁﬂﬁ

Laboratory practices on titrimetric; gravimetric and colorimetric analysis
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721-351 m3unnzilaglinsesiie 3((3)-0-6)

(Instrumental Analysis)
eAisAuneY : 721-251 1R

wanmInazamsinszianslaons 19iasesiledinszisiiane q nealn Tnsalnil TasuaTnnsil
Tihuniinazmaiingu q fifertos
Prerequisite : 721-251 Analytical Chemistry

Principles and methods of chemical analysis by means of instruments in the groups of spectroscopy;
chromatography; electrochemistry and other releted techniques
721-361 FuAN 3((3)-0-6)

(Biochemistry)
swdsniasunen : 721-111 il 1) 1 13e 721-114 inTilugiu wie 721-115 wdnidl uag 721-231 naninfidunid
W30 721-232 1ANBUNSE 1

SnvazTaseadumand auddnasniiivesasdaluanasiane 4 nszuaumsadn msaaenaz
ﬂahlﬂmsmnﬂ‘uﬂmﬂﬁﬂuuﬂawmmi%ﬂmaQa mmﬁﬂﬂﬂaﬁuaa3wmgaﬂiﬂﬁ’uﬁﬂﬁmﬁaamﬂmiﬁnmmm
1 luana mydszgnasuaiilunumaluladFinmuaziugiaanssu
Prerequisite: 721-111 General Chemistry I or 721-114 Basic Chemistry or 721-115 Principles of Chemistry and 721-231
Principle of Organic Chemistry or 721-232 Organic Chemistry [

Chemical structure, properties and functions of different types of biomolecules; degradation; synthesis of
biomolecules and their control mechanisms; biological disorder and in-born diseases from malfunctioning of
biomolecules; applications of biochemistry in biotechnology and genetic engineering
721-362 UHUAMsT AN 1((0)-3-0)

(Biochemistry Laboratory)

nmslfinmsfedumsasauenaisiilmanannvadadiazia nsnageumaaiasialuanaviia
A9 9 MIanaLazAnIMIMaveey lad m'ﬂnﬂﬁammzﬁ11J§nm!miﬂizﬂau%ﬂmaqauag/ﬁamﬁéu 9 i
fertes

Laboratory practices on extraction of biomolecules from living cells; chemical testing of biomolecules;
extraction and activity assay of enzymes; qualitative and quantitative analyses of biological substances and related
chemicals
721-472 FUMIAN-TIINEN 1((0)-2-1)

(Seminar in Chemistry-Biology)

madunnlulssdulng 9 luawieiveziaine Tasinfnsuasdienny

Seminar on current issues in chemistry and biology by students and experts
721-474 MSNWAHIATINHIFEMAUAN-T3INen 1((0)-2-1)

(Research Project Planning in Chemistry-Biology)

msfnetuaduitesusmdeyaluiafeisesveslasensisemani-Fainnindnumaule s
diduenazdalassinanisounenssilsnunlasinsise

Literature review on certain topics of interest in chemistry-biology; oral presentation and submission of

research proposal to project advisor
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721-477 MIIVIMIAN-FIINEN 3((0)-9-0)

(Research Project in Chemistry-Biology)

FIBNNAVNOY : 721-474 MITNUAY IATINUITEMAAT-FIING
Av A a 2 a v 9 Ao o & A o Yo o s A
NI1TIVYLPINAADINNUANLUASFIING Glumeumflmamﬂuwﬁu%iuﬂwuu ma“lmmuuxuwaqmmiama
9
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Prerequisite : 721-474 Research Project Planning in Chemistry-Biology

Experimental research on current topics in chemistry and biology under supervision of project advisors and
experts; presentation and submission of short thesis

191 3152INeN

Ry

722-231 wgnuman3na 3((3)-0-6)

(General Botany)

P v A s A A o A a o v o .
TﬂiﬂﬁiNLLﬁ%ﬁﬂWﬂﬂJﬂﬂL”ﬁaﬂ HBLED 1Az IIZVDING NIYINAVDITIN 61U Lazly NIV ULUNUNIATTY
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Structures and functions of plant cells; tissue and organs; anatomy of root; stem and leaf; plant taxonomy;
photosynthesis; cellular respiration; conduction and translocation; reproduction and dispersion of plants

a wva d
722-232 Uiiamsngnumans 1((0)-3-0)

(Botany Laboratory)

a oA v Y a P

ﬂﬁl];]‘]JﬁﬂﬁﬁﬁJﬂ’J‘U@iu’J"lﬂ 722-231 Wf]ﬂ'klﬁ?ﬁﬁﬁﬂ’)hlﬂ

Laboratory practices on topics covered in 722-231 Botany Laboratory
722-241 d023neniia 3((3)-0-6)

(General Zoology)

msvasanuazdnyazvedliduais q vesdad nfudaingundn q vesdaiinszgndunadwaz il
n3zgNEUNET MeINIAVEIFad @352 IN15EUVA 9 vess1umedad nssgyianTavesdnaz Hndineuas
Fmumsveadad

Classification and characteristics of phyla of animals focusing on a major groups of invertebrates and
vertebrates; animal anatomy; animal physiological systems; embryo development; animal ecology and evolution
722-242 UGiiamsanIInen 1((0)-3-0)

(Zoology Laboratory)

Ugiamsmuiaveluisn 722-241 darinemaly

Laboratory practices on topics covered in 722-241 General Zoology
722-271 9333NN 3((3)-0-6)

(Microbiology)
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AUaun3e guAuAu gaunidnelan aunidludunaden malszgnaldgadiinerluaiu myasnssy

4 o
PATIMNTINDINIT NTUNNY Lmzﬁ’m‘wmdm
General characteristics of microorganisms; identification and classification of microorganisms; microbial

growth and environmental effects on microbial growth; control of microbial growth; microbial genetics and metabolism;
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relationship between human and microorganisms; immunology; pathogenic microorganisms; environmental

microbiology; application of microbiology in agriculture; food industry; medicine and energy

722-272 U§iiAm3gazIInen 1((0)-3-0)
(Microbiology Laboratory)
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Tassadaydauguinewesgaunso [ msmdauazmsdudnaunid wunuedduvesgaunid uazgadiine
Uszgngd

Basic microbiological techniques; aseptic transfer technique of microbes; bacterial isolation; microbial
enumeration; microbial structure and morphology; destruction and inhibition; microbial metabolism and applied
microbiology

722-313 ¥I00A 3((3)-0-6)

(Biostatistics)

k4

UM nuMuEdaugIY MEdendIetle MINuWUMINAADs MIAUTITIWTeYa MINATIEH
foyaneada mInaaeuANNATIUNNADA AnuduTuTIEnIdusiazmInanseudy  Minsziveya
@10 Excel 1% SPSS

Introduction; review in basic statistics; sampling; experimental design; data collection; statistical data analysis;
hypothesis testing; correlation and linear regression; data analysis with Excel and SPSS

722-351 HeInen 3((3)-0-6)

(Ecology)
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Basic concepts of ecology; ecosystem; energy in ecosystem; limiting factors affecting the population of living
organisms; interaction and relationship among the structural components of ecosystem; analysis of ecosystem at the
community level; population and species; cultural ecology; natural resource management and conservation for
sustainability
722-352 Uiiamstinainen 1((0)-3-0)

(Ecology Laboratory)

mslgianmsamsiadeTudan 722-351 Hnainen

Laboratory practices on topics covered in 722-351 Ecology
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722-361 WHEA1@AT 3((3)-0-6)
(Genetics)
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Prerequisite : 722-231 General Botany and 722-241 General Zoology except Agricultural Technology
Basic principles of heredity; characteristic variations in organisms and environmental influences; quantitative
heredity; sex inheritance; cytoplasmic inheritance; molecular genetics; chemical composition of genes and chromosomes;
protein synthesis; introduction to population genetics; applied genetics
722-362 UiAmsWugmans 1((0)-3-0)
(Genetics Laboratory)
msUfiamsamiideludn 722-361 Wugmanas

Laboratory practices on topics covered in 722-361 Genetics

722-381 Al Hlag v IMN 3((3)-0-6)
(Biotechnology)
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Biosafety; processes in biotechnology; fermentation technology; product recovery and purification; genetic
engineering; plant biotechnology; animal biotechnology; microbial biotechnology; biotechnology applications in
agriculture; food and environment; ethics and regulations
= a s
722-401 IAS8NTRNIANY 1((0)-2-1)
(Co-operative Education Preparation)
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Principle; concept; and regulations; techniques for job application; basic workplace skills; professional
improvements in field of study; personality development; English proficiency; information technology; communication;

social relations; teamwork; and efficient administration system; listerature review on certain topics of interest in

chemistry-biology; preparation of research proposal; report writing and academic presentation techniques
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722-402 a¥NANY 6((0)-36-0)
(Co-operative Education)
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Experimental research; full-time internship in a public or private sector organization; or corporation related to
field of study for 1 semester; under the direct supervision of a designated faculty member and executive of the workplace;

report writing and presentation

722-403 M3HNY 300 $3)9
(Field Work)
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Field work requirement in chemistry; biology or related fields for a minimum of 300 hours
722-421 %ﬁmﬁxé’fvimaqmmxszéﬁ’mmaé 3((3)-0-6)
(Molecular and Cellular Biology)
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Method’s of cell study; molecular composition and cell metabolism; cell structure and functions; gene actions;

protein synthesis and regulation; nucleic acid synthesis; cell differentiation; biology of muscular and nervous cells
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721-243 1dF9lana 2 3((3)-0-6)
(Physical Chemistry IT)
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Electrochemistry; solution of electrolyte; behavior of ions in solution; surface chemistry; surface tension; film
formation; thermodynamics of liquid interfaces; adsorption of gases on solid surface
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721-337 INVYDIYUATIATOIA1DINUVIIAU 2((2)-0-4)
(Principle of Chemistry in Drug and Cosmetics)
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Principle of medicinal chemistry in drug and cosmeticsconcepts; various classes of drugs and cosmetics;
molecular basis of drug action and chemical structure related to action of drugs and cosmetics for medicinal plants and
natural product

721-347 weﬁme%amzﬁ’ﬁ@%amw 2((1)-3-2)
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(Bio-Polymer and Materials)

Tassafie guautianunenmuaziniiveswedwesuaz iaadinm mindaiaquazwodweiyinn
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Structure, physical and chemical properties of biopolymer and biomaterials; process production of various
biopolymer and biomaterials such as chitin, chitosan, cellulose, natural rubber, polyhydroxyalkanoates (PHAs), polylactic
acid (PLA); biodegradation; quality improvement; technology and utilization in various industrial applications; simulation
of biopolymer and biomaterials process production and case study; unit operations; material and energy balance; process
control and monitoring; quality control and analytical laboratory; safety and occupational health management; waste

management; quality system; green industrial chemical process enhancement; plant visit

721-354 Al Hlagy IMNIUNIAADN 3((3)-0-6)
(Environmental Biotechnology)
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Principle and biotechnological processes; applications of biotechnology on management of environmental
problems; bioremediation; bioprocesses in wastewater treatment; case study of environmental management
721-358 tadaMsanaals 3((2)-3-4)

(Separation Technique)

o A o @ Y < o {
ﬂq‘klg]ﬂﬁiﬁﬂﬂfﬂi FUAVOINTAAATIT NMTANATITUUVYDUHAD MTANAUVUYDILYL NTANATITN
I Y @ s A q Y @ a @ )

TN fJﬂaWEJL‘]JumlﬂllﬂQWEJ na'lmmmmmnms Qﬂﬂiﬂ!ﬂi"]ﬂﬂﬂWﬁﬁﬂﬂﬁ1i MAUANITANATITUUGI NITH
Uszansnmueansanaas

Extraction theory; types of extraction method; liquid-liquid extyraction; Solid phase extraction; extraction of
volatile compounds; mechanism of extraction; extraction apparatus; high extraction techniques; method validation of
extraction method

a J A
721-359 mmmiwﬁmiquymmuww 3((2)-3-4)
(Plant Phytochemicals Analysis)
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Definition of phytochemicals; source of phytochemicals; type and structure of phytochemicals; bioactivities of

phytochemicals; benefit of phytochemicals; free radicals; type and the formation of free radicals; antioxidant compounds;
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antioxidation activities and chain reaction and mechanism; natural antioxidation substances; determination of
antioxidation activities using DPPH; ABTS; FRAP and ORAC assay; the half maximal inhibitory concentration (IC50)
721-363 malulagoulasl 3((3)-0-6)
(Enzyme technology)
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The chemistry; structure and function of enzymes; enzyme classification; kinetics and mechanism of enzyme
action; principle and processes for enzyme production from microorganisms; isolation; purification and immobilization of
enzymes; modification of enzyme structure by protein engineering techniques; industrial and environmental applications
of enzymes

= a day A
721-365 IANVDINDAIND I AU 2((1)-3-2)

(Green Polymers Chemistry)
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Introduction to polymer; structure and properties of polymer chains; characteristic important aspects of green
polymer chemistry; renewable renewable starting materials such as lactic acid; itaconic anhydride; renewable plant oils;
cardanols etc; for polymer production; reaction of synthesis and modification of polymers according to chemical
guidelines green; natural fillers in composites; unit operations; material and energy balance; process control and
monitoring; quality control and analytical laboratory; safety and occupational health management; waste management;

quality system; green industrial chemical process enhancement; plant visit
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721-379 wfiveainnaz IR Nuilevesnald 3((2)-3-4)
(Rice Chemistry and Southern Rice Caltivar)
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Rice varieties; rice paddy; rice hulls and straw; physical properties and chemical composition of the rice husk;

type of rice by size; type of rice by color; rice germ; rice barn; chemical and nutritional composition rice grain; physical

quality of grain; rice grain quality; grading; handling; and storage; rice milling by products; functionality and applications

of rice starch; rice as a source of fibre; soluble and insoluble fibre in rice; brown rice; pigment rice; GABA gamma-
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oryzanal anthocyanins and proanthocyanidins in natural pigmented rice and their bioactivities; rice proteins and essential
amino acids; rice lipids and rice barn oil rice minerals and heavy metal; rice vitamins; phenolics and other nature products
721-380 AvihsTuazHandao] 3((3)-0-6)

(Oil Crops and Products)
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Type of oil crops; botany and physiology of oil crops; separation of oil from plants; physical and chemical
properties; and composition of plant oils; oil crop products; plant oil industry; processing of plant oils; quality analysis of
plant oils
721-381 mqﬁsﬂuﬁﬂué’mﬁﬁnmngﬁ% 3((3)-0-6)

(Toxic Elements in Economic Aquatic Animals)
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Type of economic aquatic animals; physiology of economic aquatic animals; type of toxic elements; sources;
contamination; bioaccumulation and toxicity of toxic elements in economic aquatic animals; approach to decrease in toxic
elements in economic aquatic animals
721-382 M3gadulaIaasIINTIA 3((3)-0-6)

(Adsorption by Natural Materials)
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Classification and properties of natural adsorbents; biological aspects of parts of algae; plants and animals as
adsorbents; modification of natural adsorbents; adsorption theory; application of adsorption in industry and environment
721-391 MINIVANAMUMN 2((2)-0-4)

(Quality Control)
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Benefits and objectives of quality control; principles of statistics for quality control; techniques for statistical
quality control; plans for sampling and product acceptance; industrial quality systems

721-394 W Tumalulagieafiu 2((2)-0-4)

(Introduction to Nanotechnology)
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Principles of science and technology of nanomaterials; structure-property relationships of nanomaterials; synthesis of
nanomaterials and self-assembly application of metals, polymers; ceramics and nanocomposites; the application of
nanomaterials in industrial technology; nano safety
721-481 ﬂ]ia!ﬂi]%ﬁﬁ“!ﬁ%ﬁ]!a’ﬂ 3((2)-3-4)

(Water and Wastewater Analysis)
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Importance of quantitative measurement; normality; chemistry and biology in water and wastewater analysis;
turbidity; color; standard of solution; pH; acidity; alkalinity; hardness; residue chlorine and chlorine demand; chloride;
dissolved oxygen; biochemical oxygen demand (BOD) and chemical oxygen demand (COD) ; nitrogen analysis; fluoride;
phosphorus and phosphate; iron and manganese; sulfate; solid analysis; oil and grease; gas analysis; total bacteria counts;
E. Coli; Total and fecal coliform bacteria; water and wastewater analysis laboratory
721-482 MIHAAUAABINAITIMN 3((2)-3-4)
(Gaseous Biofuel Production)
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Principle of anaerobic digestion including microorganisms participating; two-stage anaerobic digestion and co-
digestion; factors influencing gaseous biofuel production efficiency and stability; mass balance in gaseous biofuel
production; kinetics and digesters for gaseous biofuel production; gaseous biofuel upgrading; post treatment of effluent
and sludge; gaseous biofuel utilization for the generation of electric power; heat; and for vehicle; gaseous biofuel
production situation and typical gaseous biofuel plant; gaseous biofuel plants visit; gaseous biofuel production potential
laboratory
721-484 mif‘hé’fﬂmmn?mqﬂ’amnssmmzmmaﬁﬂé‘fumm 3((3)-0-6)
(Industrial and Hazardous Waste Treatment)
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Types of industrial wastes; industrial waste treatment including biological; physical and chemical processes;

hazardous waste management and related law and regulations; waste minimization and waste utilization
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721-485 MsuenlugaMHNIsNATUIadT 10 W 3((3)-0-6)
(Separations in Biotechnological Industry)
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Biochemical products; principles and application of separation and purification techniques of biomolecules
produced from bioprocess; separation of solid particles such as filtration; centrifugation; cyclone; cell lysis; size-based
separation of molecules such as membrane filtration; size exclusion chromatography; separations based on product
volatility such as distillation, gas stripping, pervaporation; separations based on product solubility; extraction;
precipitation and crystallization; chromatography and adsorption
721-493 WAINHUNAUNY 2((2)-0-4)
(Renewable Energy)
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Definition and types of renewable and alternative energy; production and application of energy such as wind
energy; biomass energy; solar energy; geothermal energy; water energy; fuel cell and energy conservation; measures for
energy saving and efficiency; effect of renewable energy on environment
721-494 303 53ATT 1M W09 3((3)-0-6)

(Introduction to Biochemical Engineering)
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Introductory microbiology; types of biomolecules and their metabolism; enzyme catalysis; kinetics of substrate
utilization, product formation; and biomass production; design and analysis of biological reactors; application of microbial
culture in industrial processes

M1NFIINEN
722-332 @33INLNVRINY 3((3)-0-6)

(Plant Physiology)
s1e3faRuney : 722-231 ngnumanaina
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Prerequisite : 722-231 General Botany
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Plant growth and development; nutrients and hormones necessary for plant; carbon and nitrogen metabolisms;
relation of soil; plant and atmosphere; translocation of nutrients in plant; plant responses to environment; applications of
plant physiology

a va A a A
722-333 UJUAMIA33INGVBINY 1((0)-3-0)
Plant Physiology Laboratory
msdfiansamiadeTudan 722-332 disInervesity
Laboratory practices on topics covered in 722-332 Plant Physiology
722-338 mimuqumim‘%cgl?miﬂmmﬁm 3((2)-3-4)

(Plant Growth Regulators)
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Definition of plant growth regulators and hormone; chemical structure; biosynthesis; transport; physiological

effects; applications of plant growth regulators in agriculture and biotechnology; laboratory practices on effect of plant

growth regulators on development; physiological change; micropropagation and transplantation

[ d
722-339 WyayulnsuazAiinansuNsssNINA 4((3)-3-4)
(Medicinal Plants and Natural Product Chemistry)
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Biodiversity of medicinal and spice plants; ecology and taxonomy; important chemical composition; chemical
structure; extraction; structure elucidation; synthesis; medication characters and treatment; ethnomedical and products;
propagation and conservation; laboratory practices on topics covered in class
722-343 miﬂgnﬁm’mﬁ'umiaémﬁ'ﬂﬁﬁmazmﬁmiwﬁqmmw 3((2)-1-3)

(Aquaponics System and Quality Analysis)
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Basic knowledge of aquaponics system; types of plants and freshwater animal in aquaponics system;

aquaponics system design and management; water quality in the system; the role of microorganisms involved; and

physico-chemical and biological quality analysis of products obtained from aquaponic systems

HINFOPINLNANRATTUAN 1PV AR-INN 34/ 37 B



@ ————
vIuRangas
uazdoiasunisiSoug

diion1sfAinun urkISneavavvaluaAsuns Snonwvadaand

Us=oUnN1sfinun 2567 eall
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(Introduction to Bioinformatics)
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Molecular biology databases and database search; online servers for nucleotide and amino acid sequence
alignments; primer design and protein structure modeling; prediction of protein function; application of bioinformatics in

biological research

722-365 malulagllsau 3(2)-3-4)

(Protein Technology)
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Importance of recombinant proteins; production of recombinant proteins; extraction and purification of
recombinant proteins by precipitation technique and liquid chromatography; qualitative and quantitative analysis of
proteins; applications of recombinant proteins in medicine, agriculture and food industry
722-371 9B IINYINIQANIHAIIN 3((2)-3-9)
(Industrial Microbiology)
INNTIAVNON: 722271 983N taz 722-272 U iansgazImen

Prerequisite: 722-271 Microbiology and 722-272 Microbiology Laboratory
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Importance of microorganisms in industry; industrial fermentation processes and products; substrates for

industrial fermentations; strain selection and preservation; field trip; laboratory practices

722-372 mﬁnmwﬁma@ﬁﬁnm 3((2)-3-4)
(Microbiological Assay)
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Prerequisite: 722-271 Microbiology and 722-272 Microbiology Laboratory
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Microbial analysis of food; agricultural products; and environment; microbiological methods for detecting

antimicrobial residues in samples; interpretation; quality control and product standard; field trip; laboratory practice

AINFOPINLNANRASTOUAN 12V AR-INeN 35/ 37 B



@ ————
uardoiasunisigous

diion1sfAinun urkISneavavvaluaAsuns Snonwvadaand
Us=oaUnIsfinun 2567

722-392 STUUAILAUAUMN 3((3)-0-6)
(Quality Control System)
nsnmanuguaannlugadmnisy vanmsguiAvia szuumssansiudonazveudomalulad
2019 ITVUAIVANAVUMNLAZ LUV TZAUABAIN ﬁﬂm@amuaﬂﬁmuﬁ
Principles of quality control in industry; principles of sanitation; wastewater and waste management system;

clean technology ;quality control and quality assurance systems; field trip

722-451 MSIAMIILVVHOIA 3((2)-3-4)
(Ecosystem Management)
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Learning process of ecosystem management; physical, chemical and biological components; ecological
structures; processes and mechanisms; fundamental knowledge; planning and methodology of ecosystem management;
partitioning and holistic management comparison
722-453 miﬂizgﬁuwanswuéeumé’au 3((2)-3-4)

(Environmental Impact Assessment)
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Concept of environmental impact assessment; the methodology and process of environmental impact
assessment; health and social impact assessment; the environmental impact assessment report; proposal of preventive and
corrective measures and environmental impact monitoring measures and case studies
722-454 AneAneszyna 3((2)-3-4)

(Applied Ecology)
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Application of principles; theories and concepts on ecology and biodiversity; roles and importance of ecology
and its application; organism and monitoring of environmental changes; conservation and sustainable use
722-455 Funadefiosdunald 2((1)-3- 4)

(Southern Local Environment)
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Specific ecosystems; watershed and coastal ecosystems; physical; chemical and biological characteristics;

southern local community and environment change; related factors and impacts; sustainable development; case study
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3.1.3 Module: 303%
721-291 ga3mmansamisssumanazanlninsalnil 5((3)-6-6)
(Module: Natural Products and Spectroscopy)

swInianuneu : 721-232 infidun3d 1
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Prerequisite : 721-232 Organic Chemistry I

Structure; nomenclature; properties of phytochemicals from natural products; plants; herbs; and properties of
organic substances found in natural products such as aldehydes; ketones; carboxylic acids and carboxylic acid derivatives;
amines; phenols; aryl halides; heterocyclic compounds; separation of organics compounds from natural products;
laboratory practices on serapation technique; testing of functional groups and extraction of organic compounds from
natural products; functional groups testing using instrumentation of spectroscopy emphasis on UV; IR; NMR and mass
spectroscopy; application of spectroscopy in identification of organic compounds; analysis of organic compounds from
natural products using high performance liquid chromatography and gas chromatography
721-419 A3 UNAHAMAUAI 5((3)-6-6)

Module: Chemical Techniques
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Using bunsen burner; glassware; weighting technique; precipitate technique; crystallization; filtration technique;
hot air oven; furnace; pH meter; preparation of standard solution; extraction technique; distillation; digestion technique;
moisture content analysis; titration technique; quantitative analysis using UV-Vis spectrophotometer
722-411 3AIFINAHAMTIINEN 5((3)-6-6)
(Module: Biological Techniques)
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Biosafety and bioethics; good microbiological laboratory practices; microbial culture method; measuring
biomass and metabolites; preservation of microbes; biological field sampling; classification and identification of

biological specimens; preservation of biological samples including preserving technique; skeleton mounting; permanent

slide preparation and tissue clearing of plant and animal specimens
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