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117-101 maadwszs 1w wazlszleviunounypd 3((3)-0-6)
(King’s Philosophy and the Benefit of Mankind)
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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
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117-103 3n3IanimazAa-h-rihgy 3((3)-0-6)

(New Consciousness and Living a Peaceful Life)
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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 aauiluwaiios 2((2)-0-4)

(Citizenship)
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Concept; principle; characteristic and significance of citizenship in democratic community; global and virtual
society; law-abidingness; social responsibility
993-172 Inas1sazlun1zIngn 1((1)-0-2)

(Social Engagement in Crisis)

a o ' dy A A dy Y l = ' A a va
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Concepts and principles of CPR (Cardiopulmonary resuscitation); public health care; CPR simulation training;

public service
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001-103 losdergaauniudilsznoums 1((1)-0-2)
(Idea to Entrepreneurship)
I 9 a Y a a o o a a
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Introduction to new entrepreneur creation; business environment opportunity analysis; using business models

with modern business tools
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747-102 Yoyailliminon 2((2)-0-4)
(Answering Questions with Data)
¥ o < A v 2 o ' aa o w o o
msaemonlulszaunaule ﬂﬁ“ﬂﬁ]@ll“ai]Wﬂﬁ\ﬁ’t']‘Uﬂ’)!mS‘lﬂ’lﬁﬁiﬂ%’)ﬂﬂi%%?’lu ﬁmumsmﬂﬂﬂguu
o o Y a s Y Y Aad o @ 1A 9 F) a aa
NIIANTITLASNITIULUNVDYD msamﬁzwmayaiﬂa%mﬂiuiawwuﬁw UAAUTIUIVRINYIAY uaz%wqygﬁaﬂ
dy Y ad a o
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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
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a13ENMIVYRUINIIMNU UASNITININA

117-116 M3PMITUADIIA 2()-0-4)

(Digital Environment Literacy)
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9 = a4 9 ) A v aa Y a °
LUIDITITAUUNANINYIUVDY ﬂ'li15]5’51"15’du!ﬁﬂﬁ!Wﬂﬂ?illﬁ?ﬁﬂ?ﬂ??ugﬂﬁﬂﬂ‘ﬁ’)ﬂ NITDNOI LASNMTUUTUDTITAUINEA
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

nangasImemaastinga v ual-3Ime vangaslsuilye 2565 Wi 14/38



C —
AUan1sfinun uKASnenavavvaluasuns Snevadaad %U et e

wesourduasemunsuni

Us=91Un1sAnun 2569 N

724-106 iz @anszuadnenaansaelval 2((2)-0-4)
(Current Issues in Modern Science)
@ F) a s a A @ Aa 9 = A
wwmmﬁmmwmmﬁmuazmﬂTuTaﬂmawmmﬂmm‘wmm gﬂLL'U“]Jﬂ?ﬁql"]fﬁ/lﬂIUIﬂﬂLLGZﬁTiﬁHLVIﬁLWQ
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mJsflwMuﬂmﬂuuwmmmamuﬁmu NITLUD IFATHIND uazwiwmﬂﬁﬁﬁﬁwmwmamﬂuwmﬁu%mawamzwu
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ADNUHEY FINTIN uazmumé’au NRUNIY INGIFIANT mﬂuiamazmumé’au
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

MITMIAATINTINTUASA QY
746-103 Hunan 2((2)-0-4)
(FinMath)
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MUHUMIRUEIUYAAa Msnoutiszau uazmsaanuaumstuiosdu
Application of mathematical knowledge in finance; basic financial mathematics; interest rate calculation;

personal financial planning; installment payment; and basic investments

mizmmuazmiéami
MYIDINYY
417-101 'la-898 2((2)-0-4)
(Hi ! English)
msdnaunuiningeludialseiriu Ansinyzmseenideanuisanguedegnaes isouinyzns
ﬁummmméﬁﬂqyvim?%aﬁwamwma LG]}‘L! m%@u UM Vwas mwaumimzumﬁmﬂéu 9
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
417-102 o uA Inan 2((2)-0-4)
(Pen and Post)
mMIwauninyzmMIso1u nfumsniiate lannudidn tagsoazBoauesuneIu Ye1wmANT Wan
NnbeMIveulszmnnaige Gluim"uﬂizTﬂmmmi'ammé?m
Developing reading skills focusing on identifying topics; main ideas and details; vocabulary improvement;

developing grammatical and meaningful sentences and short paragraph writing skills
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411-101 M¥ lng MUz 2((2)-0-4)
(Thai Language Your Language)
[ o YR KX a k) = ci LY a d' [ g 9 ]
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HNZAUNVADIUNTUNITADAT fﬂiiUﬁ1iﬂ’]ﬂﬂﬁﬂ1un"l@%ﬂ1%ﬂ’ﬂﬂ\l ﬁ?‘l.]ﬂ’:ﬂil lLﬁ%iJ’Ji]ﬁﬂlﬂlﬂﬂﬂuﬂﬁuflﬂi%
L4
s Toa
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
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125-101 HAONIIHTITNEITIA 1((1)-0-2)
(Creative Craft)
a @ o a @ A a d a o
NI1IAA ﬂ”lii%“ﬂﬂkl% !Lﬁzﬂ?iﬁ]ﬂﬂ?igﬂ\lﬂﬂejty? ’Viﬂﬂﬂﬁillﬁ’ﬂﬁﬂu ﬂ”lﬁWﬁﬂWﬁQ”ll!ﬁ%’Nﬁﬁiﬂ INAUINNTTU
ldgnmsadeguauazyanmansygne
Thoughts; skills; and knowledge management of local handicraft; creative work and innovation for value
creation and economic value
277-103 a3ad ey Tae 1((1)-0-2)
(Craft Appreciation)
o w a s A a ) a o w
mathiaquiae 15uiszangive Iinannuaesauuazii 1l s: Tomiluginlse s13u
Creative use of waste material
d
277-104 MIPUHKITY 1((1)-0-2)
(Cartoon Appreciation)
14 dy Y o J J aa o w
minazimsguidesdunazihmigulianuasuuvedldludialsesriu
Drawing cartoons for beginners; decorative cartoons
411-103 FduDuNInd 1((1)-0-2)
(Colorful Fiction)
9 Na vy o o ' Y} saq ¥
anunlaTanuazdia AnwessTasls auaduanuan daay tagdausssuHILOUaIRdITAN 19 1w1
¥ v
Glugﬂwuumm YU UIUYY G?Nﬁu UNINAI UNaLAT

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

plays

412-123 Aadzuansians 1((1)-0-2)
(Chinese Art)
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Chinese art and culture such as paper cutting; the art of Chinese Calligraphy; abacus; the art of tea and food
413-242 raitinag 1((1)-0-2)
(Malay Enchantment)
UBIA Uszndl Fausssuvesynuaglulsema lnonazoudou
Race; culture and traditions Malay in Thailand and ASEAN

415-140 Waszagau 1((1)-0-2)
(What’s Japan)
o o S a Y ' =2 a <y ' v S o
Ay aﬁuu‘ﬁﬁmyﬂuuazﬁaﬂ:mumm Plﬂ')LﬂiWSﬁW"’UfJLWIﬂ@n\ﬁ&’W’)Nﬁ\iﬂuiyljulmzﬁﬂﬂﬂllﬂﬂ
Japanese Society; culture and art in many aspects; analyzing the difference between Thai society and Japanese
society
416-146 NRWAUDND 1((1)-0-2)
(Get to Know Korea)
9
ﬁaﬂamuﬁﬁmﬂmaﬁ’mmﬂ q U NINI0IMITINIHE IAUTITUMITIYTIAUANVDIFIUNNEG NI
= o ' 3| £
INIYA UAZ NIINUNISATHAN ) 1Wuau
Korean art and culture; Korean cooking; Korean traditional dance; Korean wave; fole paper
437-111 faziinia 1((1)-0-2)
(Arts Therapy)
v I A o 04 a A o 9=
ﬂi3'U’JHﬂﬁ'ﬁﬁ'lﬂﬁﬁﬁﬂﬁﬁﬂle@WﬁNu'li:f‘llﬂTJ%V]N@'liiJmLLﬂ%ﬁﬁﬂiyiy"l NITUINITIANITAIINIAN NI
4 an = s A o Y o o o o
!LﬁﬂQﬂf]ﬂuﬁgﬁﬂﬁ?iﬁﬂﬂ’)‘ﬁﬂ?iﬂﬁ%’lﬁﬁﬁiﬂ miuﬁ%}nmmuuiﬂummmaz‘wmmmimwuﬂj’ﬂumﬁuiuﬁmu
= X
ANy
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
a a LY a d
910-114 NAMNAINHNINYIAYAIVAIUATUNT 1((1)-0-2)
(PSU Songs Appreciation)
an I ' a t4 a @ a 4
sziaanuiluin AWUAT N1TIV1TN ua:qmﬁ*ﬂzmmumwmwnwmaaﬁwmumum N3

VEDIVNNAINIINNSE TAgoIFITNTT 0 UNAIA1IY

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

m
117-118 Jenz 1((1)-0-2)
(Yoga)
anuduasiinye oz mysendidenedaelens maszandldlons lugmseendidenmeiioduady
quamludiailsz iy
Knowledge and yoga skill; exercise with yoga; applying yoga to promote health in daily life
281-204 aaq 1(0-2-1)
(Social Dance)
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Basic social dance skills and etiquette; social dance music; emphasis on practice
281-205 NaNIINUsTNOVIINIL 1(0-2-1)
(Rhythmic Activities)
sldl v A [ v d‘ [ ci
ﬂ’ﬂllglﬂﬂ’f]ﬂﬂﬂi]ﬂiiill]i&’ﬂﬂﬂ"l]\iﬁ')&’ ﬂﬂyﬂumimaaullmﬂi:ﬂaumm: LWE‘NV]GL"]ﬂu
a [ Y = a oA
nunsIulseneudInay niumsdnliia
Knowledge of rhythmic activities; rhythmic movement skills; music for rhythmic
activities; emphasis on practice
281-207 LatnAUea 1(0-2-1)
(Basketball)
v Y =t dy Y  ax 22 a va A [
ANUIUASNNHENWNIUITNAVDALUDIAUY ITADU ﬂﬁﬁ]ﬂﬂ&]‘ll@] NANULASNITUUIVU
Basic basketball knowledge and skills; teaching methods; practical drills; rules and
competition
d
281-209 J0aladuoa 1(0-2-1)
(Volleyball)
Y @ = 1o d” Y ad a wa a T W
ANUIUASNNHENWIIDALATUDAIVDIAY VBT Y mﬁlﬂ'ﬂgm NEANULASNITUUIVU
Basic volleyball knowledge and skills; teaching methods; practical drills; rules and
competition
d
281-210 uaguavdQ 1(0-2-1)
(Handball)
9 @ = 4 dy 9 as = a oa a [
ANUIUASNNHZNINUIUAVDALUDIAY ITTDU fﬂil?]ﬂ‘l.]g‘]_lﬁ NEANT HASNITUUVIVU
Basic handball knowledge and skills; teaching methods; practical drills; rules and competition
281-215 mibamuila 1(0-2-1)
(Table Tennis)
9 @ = a a dy Y ax a oA a 1T
ANVIUASNNHENWUNLUANUUTLUDIAU ITADY ﬂ'li?lﬂﬂau@l NANULASNITUUIUU
Basic table tennis knowledge and skills; teaching methods; practical drill; rules and
competition
281-216 HUANUAY 1(0-2-1)
(Badminton)
4
anuiiazinzuuaiududiosdu Taeu msAnUITA nAnuazmsuy iy
Basic badminton knowledge and skills; teaching methods; practical drills; rules and
competition
281-219 M@ty 1(0-2-1)
(Swimming)
] o = v 2 Ay an = awa a "o
ANVIUASNNHENWIINYUUUDIAU ITTDU fﬂﬁﬁjﬂﬂgﬂﬁ NANULASNITUUIVU
Basic swimming knowledge and skills; teaching methods; practical drills; rules and

competition
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281-220 1lnaa 1(0-2-1)
(Petongue)
J o =} j’ Y  aa = a ua a [}
mmguazmﬂyzﬂwnﬂwmmamu iR fﬂiﬁjﬂﬂg“ﬂ@] NANULASNITUUIVU
Basic petongue knowledge and skills; teaching methods; practical drills; rules and
competition
281-223 33¢Ing 1(0-2-1)
(Thai Boxing)
J o =} j’ Y  aa = a ua a [}
ﬂ’ﬂllglm&f‘l/lﬂ‘HgﬂWﬂJ’JﬂhlV]ElLUﬂQWu iR fﬂiﬁjﬂﬂg“ﬂ@] NANULASNITUUIVU
Basic This boxing knowledge and skills; teaching methods; practical drills; rules and
competition
281-225 maula 1(0-2-1)
(Taekwondo)
9 @ ) @ dy Y a a oA a T W
ﬂ’]"Illgllﬁ&’ﬂﬂ‘HgﬂWWWIﬂ’)HIﬂ!‘]JﬂQ@’]‘L! 150U ﬂWSﬂﬂ‘ﬂaUﬁ NANNULASNITUUIUVU
Basic tackwondo knowledge and skills; teaching methods; practical drills; rules and
competition
281-226 Todla 1(0-2-1)
(Aikido)
Y o =} a zi’ Y  aa =2 a A a (Y]
ﬂ’NIIELLQ&"VIﬂHgﬂWWVl@ﬂTﬂLUﬂQﬂu I5dOU ﬂ]iﬂﬂﬂgﬂﬂ NANLASNITUUIVU
Basic aikido knowledge and skills; teaching methods; practical drills; rules and
competition
281-227 gla 1(0-2-1)
(Judo)
Y @ = -ﬂy Y ax a wa a 1w
ﬂ’)'lllg!mg‘]/lﬂEzﬂW’lQTﬂ!‘Uﬂﬂﬁu I50OU ﬂ?iﬂﬂﬂaﬂﬁ NANULASNITUUIVU
Basic judo knowledge and skills; teaching methods; practical drills; rules and

competition

mszienany2 1
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125-102 u¥iRdssBNvagiTayan 2((2)-0-4)

(Miracle of Wisdom)

a 9 a

< ' o o {
msiseuduaziiugumuesiausssumazgivyyiesou msysams iz auiumsulaeunlasues
GAGHY
Learning and appreciation of local culture and wisdom; integration with social changes
1 | Y 1 o
a1320EdYNINMNU
724-108 5350 AR 2((2)-0-4)

(Natural Therapy)
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Natural therapy for healthy life; alternative health practice; forest therapy; music therapy; yoga; herb; natural
products
A3zMINATIIZTUD
276-101 MTNBINNHVVDIATIN 2((2)-0-4)
(Holistic View)

o A A a o w 7 o
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C4 { o o o { a X a a
ﬁﬂTLlﬂﬁiﬂ!ﬂTiLﬂaﬂuuﬂﬁﬂﬂ?ﬂﬁQﬂMW‘Vj’Jﬁl\Iu‘ﬁiiu Llﬁ&’ﬂ%’lfﬂimNﬁﬂi&’ﬂﬂﬁﬂ&’mﬂ%u NITUIUNTAAUATISHIVDYD

"
a a a o A Yy A ¥ a Y o Y &
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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

HUIMIPUDINE
1. NguiNug IV 10N
721-111 ndina il 1 3((3)-0-6)
(General Chemistry I)
v wa o A a R ) s X 9
Tﬂiﬂﬁi?ﬂﬂgﬂ’t‘)ﬂ\l AT NFUASAUUAVDITIN WUTSLAY UTunaudunus une gUUNAMTATLUDIAU
wa a <
VDY ﬁ?iﬁ%ﬂ?ﬂuﬁz@’fﬂﬂﬁﬂﬂamﬂ‘ﬁw UBDILLU
Atomic structure; periodic table and properties; chemical bonding; stoichiometry; gas; principle of
thermodynamics; liquid; solution and colligative properties; solids
721-112 Ufiamsindinaly/ 1((0)-3-0)
(General Chemistry Laboratory)
= o Y a wva a Y A Y a a wua a dy v
?ﬂilﬂMlLﬁ%ﬂ’ZﬂiJ‘l]a'ﬁ]ﬂﬂfﬂuﬁ@ﬂﬂaﬂﬁfﬂi mﬂuﬂﬂ”l'i(l"lﬂﬂ‘i LN mﬂuﬂﬂgummsmmummu [1 P
a < Y Yy o aa dy 4 v o a d a &
’JLﬂSWSWﬂJ’t‘)?QI,aiﬂﬂiﬂfﬁaﬂﬁﬂmﬂﬂﬂﬁu mimmaamamaﬂamﬂuuum NITAUATICHIBIAUNINAIFANIA NIT
3mi1zﬁuﬂu"lﬂaﬂu mim‘%anmiazma ﬂ'li‘l’iT]J%llﬁl‘lﬁ'liﬁ}'\)ﬁllﬂﬂﬁﬂﬂ'livlﬂlﬂiﬁ ﬂ'li‘l’i'lﬂ"lﬂ\iﬁﬁﬂﬂﬁﬂ'liazﬁ'lﬂ"llﬂ\?
A a
inae 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 indinalal 2 3((3)-0-6)
(General Chemistry II)
s = = = a A a o
AUNANTATIAN TNAAAN NYHYNTA-LUT ﬁllﬁ]aﬂiﬂ-!,‘]_lﬁlm%mﬁﬂqﬂ@i‘)uﬂ mu"lﬂ#’h FIUNTUFFU NIT
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Chemical kinetics; chemical equilibrium; acid-base theory; acid-base and ionic salt equilibrium;
electrochemistry; transition element; complex compound formation; organic chemistry and biological substance
722-111 $3menalal 1 3((3)-0-6)
(General Biology T)
° = A a ~ A Aaa ] Y A I s A A A o o
VNUT MIANBIFIINGT LANUDITINEIN Iﬂi\?ﬁiNLlﬁ%ﬂ‘Lﬂﬂﬂl'ﬂﬂLcﬂaa IHAUATLUDLIDUDINHLUAS TN NIT
v & ' o A Aada A A v o &
?fiJWN‘ﬁq!Lﬁ%ﬂ?ﬁﬂWle@ﬂVlquﬁﬂﬁiﬂ\l ﬂ??%ﬁﬁ?ﬂﬂﬁ?ﬂﬂl@ﬂﬁﬂu%?ﬁ IEUVUUNA wﬁmuaxmmﬁuwuﬁmm
J a
@Qﬂﬂi%ﬂ’ﬂﬂiuizﬂﬂul’)ﬁ
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 $33neialal 2 3((3)-0-6)
(General Biology II)
o o A a a o o - 4
ﬁﬁﬂﬂ”liﬁ]”l!ﬂ!ﬂﬁ\?ﬁ%']ﬂ ﬂﬁhlﬂalJEN'J'NNUWﬂWE ﬂ”liuﬁﬂﬁfi]'ﬂﬂ‘ll@\??lu N1TINAIY mﬁmwugﬁmm'lﬂ

a

QY A A X a ag ¢ A ag a o A
‘]Ji&’EJﬂﬁsl"lf FUAVDIJAUNTY NITLWISIAUIIAUNTY ﬂizTﬂﬁvmm:T%mm@aumﬂ NITRIYUASNITUAUIVDINYLLAS
¥ Jd A a A o J
a9 AITINYIVDINBLUAS 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 UHUAMs533Inen 1((0)-3-0)

(Biology Laboratory)

@ Y Y a wa a Yy 9 4 o [ Yy 9 4
ﬂ31ﬂﬂﬁ®ﬂﬂﬂiuﬂ1iﬁlﬂfﬂi‘)\iﬂ§]ﬂﬂfni mﬂuﬂﬂﬁ‘lﬂfﬂﬁﬂﬂﬂaﬂiiﬁu fﬂS’JﬂﬂJu1ﬂ3ﬁQﬂ181ﬂﬂaﬁ)ﬁﬁ}ﬁﬂﬁiﬁu

a J J [} J a v W [ @ A A (4
¥ilauazeinlszneuvousaa mmmwaau‘u‘u"laﬂwGﬁﬁwaﬂwu:.;ﬂsiungazaﬂym:wugﬂisuiuﬂu LUANLTY YA
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vouFalyIn luszuuing

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 aa d o
723-113 vianWananalu 3((3)-0-6)

(Principles of General Physics)

o s < A s = o s ) a '3 1Y

UNUT NAAIFAT NTFULATAAU ﬂﬁ’lﬁ']ﬁ@'li"llﬂ\?"l]ﬂﬂulﬂﬂ FHE NAUAITAT ANNIDULASNOHHIAUVBIUNT
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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 ala d
723-114 Ufuamsilana 1((0)-3-0)

(Physics Laboratory)

a9

Ufiamsimernuiivenadnyluises mstannuenedeaziden daumsiouiisna ngmsmaounven
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Uszuazilassszgvesduilizy 2vseynsuiihnszuaady 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
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 AdiaAans 1 3((3)-0-6)
(Mathematics I)

o

aa 1 4 Y 1 a aa 1o I @ @
amuazmmwmﬁm ﬂHWUf&Lﬁ$ﬂ15ﬂ5$Qﬂ@T WARTIBIDUWUD amﬁumgﬂuuﬂumﬂuﬂ ‘ﬂ\iﬂ‘]ﬂ!ﬁﬁWUGl’J
o Jd
wlsuazoyiusdoy
Limits and continuities; derivative and applications; differential; limit of indeterminate forms; multivariable
function and partial derivatives
a d
746-114 aAFIANT 2 3((3)-0-6)
(Mathematics IT)
N o 1o o N @ o w N o ] v J o w
Ysius lidnama P5iusiinawa tazmitszgnd U5ius issauuveynsumiudeynsumaa

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

2. NIV UBNIAL
a =
avVNIBUAN
2 A A d
721-221 1NBUUNIE 1 3((3)-0-6)
(Inorganic Chemistry I)
a £ o ! = G’L
FYIBIVIAUNDU : 721-111 Lﬂlﬁ’l’ﬂ‘ﬂ 1
va Aa a ~ ~ = a o ] a ~ a
Tﬂiﬂﬁ%}'l\?’f]&’ﬁ’ﬂﬂ AUUANIDOAN LﬂiJ"U’fJ\TﬁWJLiWiL"HHL‘VIT]V\lll;ﬁzﬁ'l{ﬂllﬂiu“ﬁ‘]fu mammauumei“laﬂaun
9 =3 = Ia Y dy 9 Ia Y
IﬂiﬂﬁiNNaﬂ !f"llliﬂﬂﬂiﬂ!u‘]fulu@ﬁﬂulmgﬁ?iﬂizﬂﬂﬂiﬂﬂﬂiﬂ!u‘]ﬁu
Prerequisite : 721-111 General Chemistry [
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 A = J
721-222 Yfiiamsadietiunsg 1((0)-3-0)
(Inorganic Chemistry Laboratory)
mslfiansinernuanianuativesasefiunid mslnsgMiFeguamniganindmiyu unaloosu
uazuou looau miwsounaznageulfnseualivesarslsznouTnoesaudu mminininaugavesmsIFigou
gt maanlnIns T Tamas
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
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721-232 1A3BUNIE 1 3((3)-0-6)

(Organic Chemistry I)

4 wa a s a aaa

Tasead1e msisonse uazauiavesasounsd dmes ol maeseunazljnsenvesdisisznoune
a a a 4 a I o = 4
aunlan Llﬂﬁﬂmlﬁwlﬁﬂ LL@IiLLiIGIﬂ Upanvana @LW@ELL@Z@‘W@ﬂVl"Hﬂ

Structure; nomenclature and properties of organic compounds; stereochemistry; preparation and reactions of
aliphatic compounds; alkyl halides; aromatic compounds; alcohols; ethers and epoxides

LY ¢

721-233 Ufiiamsniiounsa 1 1((0)-3-0)

(Organic Chemistry Laboratory I)

a a ua & .:' Y = wa a A
L‘ﬂﬂuﬂﬂ{]‘ﬂ@]ﬂ?i‘ﬂ')hlﬂ LﬂEl’)ﬂ“lJfﬂiﬁﬂ‘HWﬁll’]JGI‘VINﬂ1€lﬂ1‘wsllﬂﬂﬁ1iﬂi$ﬂﬂﬂﬂu‘ﬂ5EJ IBU A aaNLlYal 39

A ° a A Jd Y A £ A ' = < o ~
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q
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miﬂmlﬁz‘ﬂﬂﬁﬂﬂﬂaﬂiﬂﬂﬂﬂﬂlﬂﬁﬁﬁ@uﬂ d]
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
721-241 ndiF @S 1 3((3)-0-6)
(Physical Chemistry I)
wa o o a @ a o s 4 e a
AUUAVDIULNET UNTYANAAUASLUNTITI FUNITANNISUDINNT Qﬂ!’ﬂWﬁﬁ”lﬁﬁﬁi’)ll’ﬂ\iﬂ”lﬁﬂizﬁqlﬂﬂ‘ﬂ”lﬂmll
augaignnluszuuesdlsznouifeinazassesnilsznon saumansiail sasimsiial§nsounil ngons naug
m3malfnseunil nalnuazmsisalgnsen
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
a wa a aa d
721-242 Yfiamsniigailana 1((0)-3-0)
(Physical Chemistry Laboratory)
a wa a o wa < EZN 4] /q ¥ A
ﬂ?i‘l_]i‘]‘]_lﬂﬂﬁmﬂ’lﬂ‘]_lﬁll‘]_lﬂ‘ﬂNfﬂﬂﬂWWﬂJ’EN‘lJ’t‘NL‘Viﬁ’JLLm‘lJ’t‘NLHN ﬁiJ‘]Jﬁ‘U@QLLﬂﬁLLﬂ%ﬂﬁ‘]JizQﬂﬁal"lﬂwaﬁ”l
v A a aan = J A v o aan ' Ao a aan
maimaqammms Lﬂuﬂaﬂﬂ]’t‘)\iﬂWimﬂﬂQﬂimmN AUATATIAY ﬂWi‘ViTt‘)uﬂ‘U‘l_]QﬂifJW ﬂ?ﬂﬂﬂ@ﬁi?ﬂ?ilﬂﬂﬂgﬂiﬂ?
il anwazate lauazauaand 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
721-251 0IINIZH 3((3)-0-6)
(Analytical Chemistry)
swamisAuneu : 721-111 i 11 1
ﬁldy a d a a A Y aa -ﬁy Y a
‘1/1mnmmmgwugmiummmiwmmﬂimm mmmmmaauuazmiGlﬁvﬁﬂmuamuiumiﬂizmu
a a a a %’ o a v
%’ay,a Lﬂﬂuﬂﬂ1\1ﬂ1§’llﬂi1$ﬁ ﬂ15’3lﬂ51$ﬁiﬂﬂﬂ15‘lﬂlﬂiﬂ ﬂ?iﬁlﬂ§1$ﬁ1ﬂﬂu1ﬂuﬂ LLﬁzﬂWi’JL‘ﬂi1$ﬁ1ﬂﬁlﬂ1§’3ﬂﬂ1i
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Prerequisite : 721-111 General Chemistry I
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Fundamental concepts review in quantitative analysis; errors and application of basic statistic in data
assessment; analytical techniques; titrimetric; gravimetric and colorimetric analysis
721-252 URiamaniidn e 1((0)-3-0)
(Analytical Chemistry Laboratory)
m3lfiRnmsReatumsIinszdmuSnads Taens lnmsa msdinnzd Tasmsdaimitnuasns
A5 lasmsiamsganauuasvesansiia
Laboratory practices on titrimetric; gravimetric and colorimetric analysis
721-351 m3dmnzrilaeldinsesio 3((3)-0-6)
(Instrumental Analysis)
TeAianuAeu : 721-251 iAnTE
WanmMInazemsinseians lasms a3 esiloinzrriiaaa q nanln Insalnil TasuTnnsil
IlfunTinazmaiindu q MAeTea
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 F AN 3((3)-0-6)

(Biochemistry)

Y
2 ~

swAsniaRuneu : 721-111 nin 1 1 w30 721-114 wiliiugiu 3e 721-115 vaniall uay 721-231 nanniidunsd
W30 721-232 1A1OUNIH |

o v = wa 9 A a a P

anvae lasagsumunall ﬁll‘]_lmLﬁZﬂuWﬂﬂJ@Qﬁ?i%’JIﬂJmf!ﬁ"]fuﬂﬁN ) NTTUVIUNMTATINW NITA ALY
na lnmsarugumsulasuntlasvesas®i luana aAnuAalnAvesszuunag IsanugnssuilonInms e
= (&) S R U a
¥ Twana madsegnasuat luama TuTagsinmuas WugIAINT T
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 I

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 YUAamsvuni 1((0)-3-0)

(Biochemistry Laboratory)

a wa = o Y = A A a = A

ﬂWi‘].]{]‘]JG]ﬂTiLﬂEJT]ﬂ‘]JﬂWiﬁﬂmLﬂﬂﬁWi‘]ﬂTNmf]aiﬂﬂ!,clfaaﬁﬂllc]f”m ﬂ?i‘l/lﬂﬁ’t’)‘]_lﬂWQLﬂMﬁWi"]ﬂTNLaQa"Buﬂ
' o = o ¢ = A A a
AN 9 fﬂiﬁﬂﬂLlagﬁﬂ‘lﬁlWﬂTi‘I/I"I\ﬂLl"'IJi’NL?Juml"IﬁJ ﬂTi'ﬂﬂZ‘Ti’]‘]JLLﬁ%WT]J%iﬂEM’ﬁﬁﬂigﬂﬂ‘ﬂ"lf’rlillmf!mlﬁ8/1156?’(15’014 an
= 9
NYIUDN

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
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721-472 FuNIMAAN-32INEN 1((0)-2-1)
(Seminar in Chemistry-Biology)
[ < 1 a A a o =R A
maduunlulszanln o lumvualivazyime Tastinany ez ireImgy
Seminar on current issues in chemistry and biology by students and experts
721-474 MINWHUIATINHIEMAUAN-TIINeN 1((0)-2-1)
(Research Project Planning in Chemistry-Biology)
=2 Y Y A 9 o ¥ A aw A A a A o X
M3An¥IANAIINeI I TINTayaluiTeTeavedlasamsidemani-¥ameninanuiaula ms
MerwenazaalngaianuIteuneIngenau lasamsive
Literature review on certain topics of interest in chemistry-biology; oral presentation and submission of
research proposal to project advisor
721-477 M3IVEMUAN-TINeN 3((0)-9-0)
(Research Project in Chemistry-Biology)
5193119AVNBU : 721-474 NMTNWNU IATINUITOMUAT-TIINN

awv a = a a v ¥ Ao o & A @ Yo o d A
NITIVYLBINAADNINNUANLASBIINY “lm/iwwmmxﬂumﬁuiﬂuﬂwuu anlGl@]ﬂ'ILLHZHT’U’ENﬂ'HﬂiEJWTEJ
9 a g’; =3 a I a o
ANIIUIA FWNINMSGovGeuaziguonanuumatnug
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
AYINTIINEN
< o
722-231 ngnumandia 3((3)-0-6)
(General Botany)
9 Y A o dy A @ A a o ¥ o ]
Tﬂiqmmzazwummmmaa IUBDLEYD LASDIYITUDINY N1YINTIAVBITIN AU LLﬁZGl‘]_I NTVULUNHUNINYY
=) g o ' o
"Uﬂﬂﬁ‘]ﬁ mimmﬂzﬁﬁ)’mum ﬂ'li‘l’i'lﬂqli]igﬂﬂl"lmﬁ) MIANAYIUILALDINT miﬁuwuﬁuazﬂmmiwuﬁmmﬁ%
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 wa d
722-232 UFiamsngnumans 1((0)-3-0)
(Botany Laboratory)
a wa v Y a Py
miﬂgmmmmmmaim‘m 722-231 Wif]ﬂ‘lﬁiﬁ']ﬁ@iﬂ’«]vlﬂ
Laboratory practices on topics covered in 722-231 Botany Laboratory
722-241 a2 Inenin 'l 3((3)-0-6)
(General Zoology)
v o v @ T v o o o I [ @ 1A
miﬁmmwamm:aﬂymmaﬂv\lamn f VIR Lﬁ}uﬁﬁ’lﬂquﬁﬁﬂ 9 mﬂﬁﬁ@]’)llﬂi$@ﬂﬁu1’iﬁ%m$‘lllll
[ @ a v o A a 1 1 o a a @ A A
NITPANTUN AL NYININVDIFTAT AITSINYITSUUAN €] YDITWNIYAAY ﬂ'lili]iiymﬂi@]ﬂlﬂﬂﬂ?‘lﬂ% UAAINYULDE
Fannmsvesdad
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
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722-242 UGuiamsdaniinen 1((0)-3-0)
(Zoology Laboratory)
Uiiamsauniafeluin 722-241 darinenin’ll
Laboratory practices on topics covered in 722-241 General Zoology

722-271 92%33Nen 3((3)-0-6)
(Microbiology)

a =

' o o 4 ° Y ' a 4 a a A
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AAADNITVTYVDIYAUNTY ﬂﬁﬂ’J“Ui’]ﬂJ"gﬂu‘Vl%EJ WUTAITNT uammmma%mm@auma ANUANNUDIICHINUYBY

a

o a Ad ay o a A d a A 2 9 29 9 A a 9
VAUNTE QUANAY yaunIdnelsa gaunsgluaaadey mMslszgnalygadidnerludiu nyasnssy

PATINNIIUDINIG msuwmﬁmzﬁﬁuwé’wm
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;
relationship between human and microorganisms; immunology; pathogenic microorganisms; environmental
microbiology; application of microbiology in agriculture; food industry; medicine and energy
722-272 UHUAM3053INEN 1((0)-3-0)
(Microbiology Laboratory)

~

mﬂﬁﬂﬁugmmﬁga%ﬁwm mﬂﬁﬂmﬁdm%mﬁuw § msueniFeuuniii MsiuTIuIugaunsd
Tassad e dugruinovesyaunse mif‘iﬁmmzmiﬁugwauﬂdeTgmmmﬁ@?mmﬁuﬂ‘%ﬁuazfga%ﬁnm
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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 FI@0A 3((3)-0-6)

(Biostatistics)

¥y

UM numuEdANUgIY MIEendIetle MINUWUMINAADY MIAUTITWdeYa MIuATIEH
doyanuana mInadeuANNATIUNNEDA ANNdTITTzINdusuazmInaneaFudu mmTziveya
@20 Excel 1Az 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 HOIFINEN 3((3)-0-6)

(Ecology)

W:i"ﬂmiﬁugmmmﬁnﬁ%mm seuviind ndsoluszuuiing Jasehiafiinademsnldsunlasngy
Usznsvesdaiisia anuduriusseninesdlsznoud o lussuuing msdnngiszvuinglusedugma
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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
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community level; population and species; cultural ecology; natural resource management and conservation for
sustainability
722-352 Yiiamsiinainen 1((0)-3-0)
(Ecology Laboratory)
mslfianmsamiateluin 722-351 finaine
Laboratory practices on topics covered in 722-351 Ecology
722-361 ﬁ’mgﬁmﬂ% 3((3)-0-6)
(Genetics)
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FYIPIVIAUNDU : 722-231 ‘Wi]ﬂ‘HﬁTﬁ@lTVl’)llﬂ oy 722-241 ﬁﬁ’f]’lﬂiﬂﬂ’)]‘],ﬂ EJﬂL’J‘L!ﬁ?ﬂl?’)"]ﬂlﬂﬂiﬂiﬁﬂﬂ?ilﬂﬂﬁi Vlllll
3R UNDY

¥y ] ]
ﬂaﬁugmmawugﬂﬁﬁu anuAuLls luanyuzvesdalFia Llﬁ%ﬂ'VlﬁWﬁﬂ]ﬂﬁﬁ\?!nﬂé}ﬂuwu@ﬂiiﬂl%\i
= @ { A (% @ a @ @ J
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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
a wva o d
722-362 Ufuamsiiugeans 1((0)-3-0)
(Genetics Laboratory)
mslfiamsamiadeluimn 722-361 siugmans
Laboratory practices on topics covered in 722-361 Genetics
722-381 malulagyImn 3((3)-0-6)
(Biotechnology)
[ = s | @ I { a °
ANulaeanen19mININ ﬂ§$U?uﬂ'ﬁ‘ﬂ'}\ilﬂﬂiuiﬁﬂ"]ﬂﬂ'lw L‘Vlﬂiuiaﬂﬂ'li‘l’iuﬂ ﬂ'lilﬂ"ﬂlﬁﬂ')ﬂﬁmmﬁiﬂ'liﬂ'l
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A 1) a ~ ) an
DINT LASHULIAADN VTYFITY u,azm;]ismsmmamumﬂiuiaammw
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
722-401 1A38NAVINAANE 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
722-402 avinafAnE 6((0)-36-0)

(Co-operative Education)

ayv A a wa a 1< ] =~
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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 Msilnau 300 $21a9

(Field Work)

= v A A A a4 g 1y ' 4
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Field work requirement in chemistry; biology or related fields for a minimum of 300 hours
722-421 ?533‘mns3é’uiwaqmmzﬁzé’uwaﬁ 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

1. ngu3vueniden
=
aviay
Aa aaAa Jd
721-243 g avlana 2 3((3)-0-6)
(Physical Chemistry IT)
=1 ad 4 a =} -ﬁy a 2R A a Aad
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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
= d‘ [3 &’ v
721-337 ANV IYULATIATOIA 1D IUUDINU 2((2)-0-4)
(Principle of Chemistry in Drug and Cosmetics)
H ) 4 )
uuaAnneInunlivesemaziasoedio1uiiosduilszinnaien vesewaziaseedions Tnseadiayagiunig
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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 waﬁme%amzﬁ'aqmmw 2((1)-3-2)
(Bio-Polymer and Materials)

Taseade quavianemonmuaziniiveasnedmoiuaz fagdinm mswaniaquaznedmessinim
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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 malulag i amnaunaden 3((3)-0-6)
(Environmental Biotechnology)
o A ’q ¥ s o A )
nanmsuaznszuIumsnauna lulagsnm mslszgnaldmalulaszinmlunisdanmsaaunadon

a o v Sol 3 lQ'
msihfaasuanen 1IN nszuIumInInwlumsiiatinde ﬂsﬁ‘sﬁﬂmmsmmsmumﬁ’au

Principle and biotechnological processes; applications of biotechnology on management of environmental
problems; bioremediation; bioprocesses in wastewater treatment; case study of environmental management
721-358 AHAMSANATS 3((2)-3-4)
(Separation Technique)
o A o o o < @ {
quaﬂﬁﬁﬂﬂﬁﬁ FUAVDINITANATIT NIANATITUUUYDIUNAI NITANALUUYDILUN fﬂiﬁﬂﬂﬁﬁ‘ﬁ
< 9 o s q v o a o ¥
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Uszaninmueanmsanaas
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 m‘s’smswﬁmiquymﬁluww 3((2)-3-4)
(Plant Phytochemicals Analysis)
s A 1 s a 9 = Q’ =
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UyadaszUUD DPPH, ABTS, FRAP 1ag ORAC mswianlsmmuesaisaueendaduimldnnududuves

@
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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;
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 tnaluTadow i 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

d
721-365 1Al Vo aWa AN T TV 2((1)-3-2)
(Green Polymers Chemistry)
wa o a 4 9 wa ' a I o o o = a I A
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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
721-379 mﬁmm%’mmz%’nﬁ’uiﬁﬁugﬁawmmﬂ‘lﬁ 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-
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 TrisunaznanSao] 3((3)-0-6)

(Oil Crops and Products)

silaveafianiniy quymﬁﬁguaxﬁ%‘iﬂﬂwmﬁ%ﬁﬁu msueniunits auanienienm nuad
wazeardsznevvetiniuonily naadaatonfimiuiy Qﬂﬁ”lﬁﬂiiﬂ‘lfWﬁumﬂﬁ% nszvIUMIHAA Ny M3
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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 mq"?inﬂuﬁyﬁlué‘fﬂﬁﬁuﬁwgﬁﬂ 3((3)-0-6)

(Toxic Elements in Economic Aquatic Animals)

%ﬁmmﬁwﬁwmwﬁ% ﬁ‘%ﬁmwmﬁﬁﬁnﬁwgﬁﬂ siiavessminduiy duruiia mstuileu n1s
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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 MIgAFUIALTAQEIINIA 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 NINIVANAUNN 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
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721-394 wlumaluladioady 2((2)-0-4)

(Introduction to Nanotechnology)
o a J G @ v o J wa 9 o
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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
a IR H
721-481 MIAATITHWazNEe 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 MIHAAUATTWAITIMN 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
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721-484 miﬁﬁ)’ﬂmmaaﬂqﬂamnﬁwaawmaﬁﬂé’umm 3((3)-0-6)
(Industrial and Hazardous Waste Treatment)
- 1 ad o W = y
"’llﬂ\il,ﬁﬁli]WﬂTiQ\‘ﬂuQ@lﬁTﬂﬂiilll]i&’l;ﬂ‘ﬂ@ﬂ\i 9 ﬂiill’)‘ﬁﬂﬁ]ﬂ"’llﬂxuﬁﬂi]WﬂTiQQWHQ@IﬁTﬂﬂiillﬂi]ﬂﬂi&“ﬂ’)lm?i
= =} @ A o A A 9 = =
NWNEINTN NNNYNINLALIAN DITIANTTUDUFTYDUATY HAagNHUNIINLINYIVBN ﬂizuaumsaﬂﬂimmmmmmmz

mshweudonlFliinase Towl

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
721-485 M3uenlugamnnssumalulagsInm 3((3)-0-6)

(Separations in Biotechnological Industry)

a [ o 2 a @ 9 a o a Q{ = A 9
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< ' a A ' & ' 1
Mug ldun sy Tasu Innsduuouenuuia msuenlagldmnianmsszme laun manau msihlase

(4 @ 9 wa Y 1 @ =1 Y
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AR

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 WAINUNAUNY 2((2)-0-4)

(Renewable Energy)

@ a

o_o (2 (2 a L d
191 ﬂmmuawummwmamwmmuuazwmmuwgﬁaﬂ ﬂﬁwammgﬂWiﬂingﬂﬂGl%}ﬂiZIﬂ%uﬂJﬂﬂ
[l @ o = o a [ Aa @ H 4 a
AN LB WAINNTUANY WaNTUFINIA wawmumamﬁgwmammm%’au“lﬁ’w:m NWAWTUUT l%ﬁﬁ’l“lﬂf@LWﬁQ ag
[ Jd o @ l @ a a a @ A
NITDUYINHNANTU 3JWlimimﬂ%’wawmaawﬂiwﬂmmznﬂizﬁmmw WNANIZNUUDINAWNTIUNALUNUNUND
fanadon
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
a an &' v
721-494 JAINTINANTINMNWILBIAY 3((3)-0-6)
(Introduction to Biochemical Engineering)
a A &’ 9 = a 1 af 1 aan 9 L4 4
AFIINYUUDIAY mwﬂmaqawﬂmq BRIGH YNNI pYl mimﬂgﬂiaﬂﬂahmu%u IUATAT
Y] o a a o ¢ a s A a oS Y A Ak
"Uﬂﬁﬂ'lii‘]fﬁ"liﬁ’ﬂﬁ!@]i‘ﬂ NITLINANAANUN ﬂ'li’é]ﬂﬂ!,l,‘]J‘]JLlﬂ%')!ﬂi?gﬂlﬂiﬂﬁﬂ{‘]ﬂim“]f’)ﬂ']“l/‘l ﬂ']iﬂi%f}ﬁﬂi“]ﬁ]ﬁuﬂiﬂclu
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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
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722-332 @35INENVBINY 3((3)-0-6)
(Plant Physiology)

seAsniaRuneu : 722-231 ngaumnaainali
a o A s Ao 1 A am s
ﬂﬁ!,@]‘]JIGILmZWGJJHWﬂﬁ"U@QWGB m@mmmazaaﬂuumnﬂumww NITUIUNIT LWHUNVUDATUUDINITUDU
naz luTasnu szunaeiiio sz nINaY Ny HAZUTTOINIH MTEURIA1T011IT IUAY N1TADDAUDIVDINTAD
= Y 9 Y A _a A
aLIfAaey f'niﬂﬁZQﬂﬂi"BWNﬁﬁﬁiﬂmﬂl@QW%
Prerequisite : 722-231 General Botany
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 wva a2 a A
722-333 UHDANIAIITINNVOINY 1((0)-3-0)
Plant Physiology Laboratory
mslfiamsamiide luden 722-332 a3 5Ine1veiiy
Laboratory practices on topics covered in 722-332 Plant Physiology
722-338 msﬂmﬂumim%ngsﬁuiﬂmmﬁ% 3((2)-3-4)
(Plant Growth Regulators)

o o W A a s A 9 A A o 2 A 9
ﬂ']i]']ﬂﬂﬂT]llﬁ']iﬂ')‘]JﬂiJﬂ']iLi]iiy‘mUTﬂuﬁgE’lﬂiTﬂJu‘W%’ Tﬂﬁﬂ?ﬁ"l\Wl'NLﬂll FIAINUATIEH DI UYY

v 9

UNUMNNET5IN01 M3dszgnd IFesniugumansgau In nemsineasuazma TuTaddnm Ufiamsiavena
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mmmsmuﬂummitymuTmamswmmuazmmJaﬂuuﬂmmmﬁmmmmww NIFWISLAYUUBDLYDNYULASNIT
denlgn

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

A A a v J a

722-339 w°1imgu"lwiuaxmuwaﬂnmmmimm 4((3)-3-49)

(Medicinal Plants and Natural Product Chemistry)

A A a g { o o P
mmwmﬂwmamﬁamwmmﬁﬁmyu"lwa' UIAINYT DYNITNITIU ﬂﬁﬂﬂigﬂﬂﬂﬁ'ﬁ!ﬂﬁﬁﬁ'l 2] TﬂiﬂﬁiN

o 9 o o wa o o a 9 A
’T‘Eﬂ'ﬁﬁ'ﬂﬂ ﬂﬁ@li’)i}ﬁ'ﬂﬂi\iﬁi?\iﬂ?\imﬁ NITAUATIEN ﬂmﬁuﬂ@]ﬂﬁﬂﬁuw%EJLLE’IZﬂ']iiﬂ‘H']Iiﬂ guﬂmmwmQQﬂugLax

o

panfma msvenesiuguazeysnnvayulns Ufiamsluiveusses

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
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722-343 miﬂgnﬁ‘n%mﬁ'umiAEmé‘fﬂ%ﬁmaxmﬁmiwﬁﬂmmw 3((2)-1-3)
(Aquaponics System and Quality Analysis)
¥ Ve ES . = v, <3
mmiﬁugmmadmiﬂgﬂﬁﬂfsauﬂumsmmmfm (Aquaponics system) ¥HaveINyuazdaiiilu
a J a < H a A Ja

ﬁZ‘U‘]JE]ﬂ’NI“IJL!ﬂﬁ fﬂi'ﬂ@ﬂ!.!1J1J3$°1J‘]JlLﬂ%ﬂﬁﬁ]LlaﬁzUU@ﬂ’NIﬂuﬂﬁ ﬂﬂ‘lfﬂW"UfN‘LJ1611J§$1J‘1J‘]J1/]°1J11/l€ll@\11lﬂuﬂiﬂﬂ
~ E) a 4 a a A A A F) a o
INYIVDN LIAZNITAATICUAUNINNINNIYNIN NUAY NNFIINGT "UENWawaﬁﬂqﬂ%Wﬂig‘UUﬂﬂDWIﬂuﬂﬁ

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

722-363 FrasaumnaAman 3o Idu 3(2)-3-49)
(Introduction to Bioinformatics)

y 9 a

9 A A ) A s s s A a o v a a
5;11!%’t‘)isll’m/lN“lﬂ’mEﬂi:ﬂ‘uIumqmmzmiﬁ‘]muﬂlmm Miﬂn’i)if)@uhlaumﬂﬂTSL‘LEfJ“UW]EJ‘]JmmJuﬁﬂaiﬂ

U

Induaznsneziilu mvenuu lnswed mssiaeslnsaadnvesllsiu mauondiivealusau maszandls
FaeserumalunuITeNn1FIIMe
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 inalulaglisfu 3((2)-3-4)

(Protein Technology)

amdiueaTusAugnuauludegiu mswaaTusdugnran msasauazinsqns lsaugnnaudae

Fmsanazneuuay Insun Innsiluuuvesrar madnsed llsAuluFwmanmuazlFina m3dszgnd 151y
@,ﬂWﬁiJGlu‘VINﬂﬁLLW‘VIET MIINEAT LAZYATINNTTUDINIG

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 QOB IINYIMIQANIHAITN 3((2)-3-4)

(Industrial Microbiology)

NEINTIAUNRY: 722271 303N taz 722-272 UFiansyaFIImen

Prerequisite: 722-271 Microbiology and 722-272 Microbiology Laboratory

anuddgvesnaunidlugaamnssy nszurumsvinlugamunisunasnandusl Fuaasadmiy

a Jd

o @ @ a g o { a o
gAEIMNIIUMIWI Msfadenaieugyaunsduasmanusn msanywenanui Ufiiams

Importance of microorganisms in industry; industrial fermentation processes and products; substrates for

industrial fermentations; strain selection and preservation; field trip; laboratory practices
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722-372 mﬁmiwﬁmagﬁﬁﬂm 3((2)-3-4)
(Microbiological Assay)

S1EATINDNOU: 722-271 92%IIN wag 722-272 URIANITYaTIINN

Prerequisite: 722-271 Microbiology and 722-272 Microbiology Laboratory
M5ATINIAUNT I TUNAAT U115 NAAN AN IINITINYAT nazdunaden NMIATIIMIEITAIY

S o

aunidanmeludiedis 1035mMIneeatiine msudana MIAILANAUMNUAZINATTIUNAAS N MIANET
wendadl UjiRnsaeandestuiiate
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
722-392 STUUAILAUAUMNN 3((3)-0-6)
(Quality Control System)
wdnmsmuauaumnlugadnisy vanmsguiiuia szuumssansindonazveudemalylad
3513012 ig‘uumuquﬂmmwuazizuuﬂigﬁu@mmm ﬁﬂ‘]&l'l@ﬂ'luuﬂﬂﬁﬂ'luﬁ
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 MIVANTISVUHIA 3((2)-3-4)
(Ecosystem Management)

N3EUIUMSIToUsMI AN szuDiing eafsznounsmeninindl nazdinm  Taseaii
nszuIUMIHazna Invessz DN mmi’ﬁugm UEUY JUUUDITMITAMITEUDTNA
!ﬁﬂﬂl‘ﬁfJ’Ufﬂi‘a}ﬂﬂ?ill'ﬂ’ﬂuﬂﬂf‘nulmzﬂ'ﬁfﬁ’ﬂﬂ'ﬁuﬂﬂﬂﬁﬁi'fm

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 msﬂiznﬁuwanﬁznuéaanﬂf\'au 3((2)-3-9)

(Environmental Impact Assessment)

wanmsUszidiunansenudunaden JFnsuaznszurumslumssziivnansgnudaadon s
Usziiiumansznumeguamniazdany mssarhasnumsinsziransznudunaden maauemasmailoariy
!Lmﬂmﬁﬂi%ﬂﬂ Llagll']ﬂiﬂ'ﬁaﬂ(ﬂ'm@]i'ﬁ]ﬁﬂﬂNﬁﬂi%ﬂﬂ%\ill’)ﬂﬁjﬂu Lm%ﬂifﬁﬁﬂ‘}:ﬂ

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 finaInenszgnd 3(2)-3-9)

(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 FUNAAVNNIDUMAIA 2((1)-3- 4)

(Southern Local Environment)
HOAINEIRWIZNUA quilazanods anyuzNIeImenIn il tazFinIm
= A g A v o Ad g o V4o =

miuJasJumJawawwuu,azisuuunﬁmmumﬂ% 998NNV URZHANTENY MINHUIDLNITU NIAUANTN

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

3.1.3 Module: 30311
721-291 yadrwansamsssumasazanlninsalnil 5((3)-6-6)
(Module: Natural Products and Spectroscopy)
a v v a d
SEANTINDNOY : 721-232 1AFIBUNIE 1
Taseardie msonse auiidnie q vesmsugnualinnulumsananinsssuna W ayulns wazauiia
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FITUTIN ﬂaﬂﬁﬂWiﬂﬂﬁﬂUWHﬂﬂﬂ%uﬂWﬂﬂ YDIA1TANA ﬂ?iﬂﬂﬁ@‘]_lﬁ?iﬂ’w!ﬂi@\ul@ﬂ”lﬂﬁlﬂﬂIVIiﬁIﬂ‘L] Tﬂmuu
nedans1laToan dunsusa Haundesuunmudns TsuuuduazuuamalnInsalndl msl¥aulnInsalnillums
A s a Aag a s A Add oy ay £ A @
NFIUFTITOUNTY ﬂ'li’llﬂi'l$Wﬁ?iﬂuﬂiﬂﬂﬁﬂﬂvlﬂi]'Iﬂ‘ﬁiﬁJ"]leﬂ’JElLﬂﬁfNﬂlﬂﬂtﬂﬁ’]ﬁuiiﬂ‘u&’ﬁ;N Lﬂiﬂﬂllﬂﬁiﬂill'li‘ﬂﬂ
3
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 gAIvUNAHAMAUAN 5((3)-6-6)
Module: Chemical Techniques
m3lFagifoayueu matianslfaTeadd MK MianaznoUET MIANKAN NMINTOI MTOUET NI
w13 M3 pH Hwes malamMTesouasaza MANAMIAAAaT IMANANINAY NATANITEo8A1T N3
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nageuIlIuanNuFuy L’i/'lﬂuﬂﬂ'lill'mﬂiﬁ ﬂ1§’3lﬂi']$1’iﬂTﬂill']ﬂnlﬁ?ﬁﬂ’)ﬂlﬂﬂUﬂg’J-’]“ﬁlﬂﬁﬁlﬂﬂiﬁiiﬂi@]ﬁum@ﬁ
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
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722-411 FAIBUNAHANINTIINN 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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