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0' O Kk AELOT KLSNKI Ok NKIiTKIiJeoelJd

1" O #ANEKKJENK] OogmiUjeRNGEKKIENKLEL ¢
El T nEijNEENKLNE|] NO6h] ENKO LT gnr rio

]
Kroeéej KAT | Nhglh T

T A

~

2' OeANEKKJENK] O6KATj NAglT I KAEL
eANEKKJIENK] OoKni j ORGHIT T SENBLOT K Gl €
i O6LI T e JAELSNTI AELNESLKNII NgGNENKO

53ENK] KNOJNT j 066 Kn[j I

LI Né NI NgNJ NEKNINL Qe NEKQ@&BEOE NKIOSNE NI

/[ Ol KAEL OT Kt Oceh EBNKNEISINAG EMeK NI IKN G
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KNj 1T N§gN

0' Ojn@EaXNG Tl N g N3 IO/ m k& IN@& N gubriduii IES @O
mapping

1' O] O6L T Jn ENKNEGSINNIT
Curriculum mapping
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2' O] 0L 1 | &mBkMNE KNS IBNIT N K TENKSD KNI
3 Ol | 5 KON ESNOBREKNJOENT j K ENKI Ah
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e SNFT NT Njf KNj T NgN

ITdT ALNElI NTAr | o
11E & N Nij N| N.anguage ICa&ivnkiriciipns L NK O- O

./ TNl Ncoel j 61 RDrF ENKL Dy 1018RK
&hai for Communication
el NJKOOdN RN ENG HNEEN H & NEKH EFj O)
| AnhT T KED MEENGIeNF @ IJFPNED| (B RGEE ENKBDBENR
Fundamental knowledge of language an®ir@egnatedication.
languagenssociety and Thai society, thinking, listening, watching, speaki

writing to apply in life

./ Jijl.NOl NF AEEK] 61 Dr ENKORB®I L NK
(English for Communication)
ENKiaAhT NENKLRr FLNKijNI NFAEE

I ENKHEQT nNEFf OENKT AET Nj OENKT SN

ITTAarol arT AREOENKT FET NLT NE
Fundamental English for Cothuitioasgills namely listening,

speaking, reading, and writing in various situations; greeting, getting to

giving personal information, giving information about family and comm
places, giving location and direction

LT N
L7 N

000103 L NKLTOT LGOI RrFENKLNnBIRRE ST e O]
(Information Searching for Study)
LNKLT ST LOT AEl NENKKOSBLNKLT o1

~

EKNY I TENKLRY é@éel LNKLT ST LheljLnrl
INT KGNT LNEORNENKS&SEBENKI &@NENNNEKJ
| NéAn] OLNKT Nt T 71 qOi NTJ NI Ni T1 aOceh®6l

Information, information literacy skills, information sources ar
retrieval techniques and process with digitad nepdid, vertaagp nith
universal standardized formatting, citation and bibliography for efficien
other types of research and thesis writing forms, correctly and effectivel
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0001104 ENKIOBRDBIij N| N nEEK]| 61 &BD'ENKL D |
(Listening and Speaking English for Daily Life Communication)
ENKIJPEOKNENKI1 Oh El K NRIAN r] RGNSGBTET

gl NT ] KNESNIi AT O6h] JARENE BRE NI NNBIEE
Practice of Englesting and speaking at the levels of sentence :

discourse for Daily Life Communication through various activities in a ve
with an emphasis on helping students practice their listening and speaking

0001105 E N KoFemiNEIEjKN IO A r F ENKIRBD! | L NK El §
(Reading and Writing EnglighifloeCDailyunication)
ENKFQNITTAELRNEFET NJ1 QQOENKEF n NI 6

i KNTijAnHEAQT nNEf OENKj nl éil NORENREKKE
Skills for reading newspapers, advertisements, announcements

and product labels; summarizing, completing forms, personal correspa

electronic communication

0001106 ij NI NF AEEK]| 61 Rr F ENKIOB®I L NKI AhT
(English for Cultural Communication)
i NIl NF AEEK] 61 RrF ENKLRr I LNKOJ|] KI
LAEEJOéel NJognr OF NI NKOOk N6T LENKLS
English for communication regarding cultural issues, geograph
soall value, beliefs, food, and traditional festivals

0001107 ij NI NFAEEK]| 61 RDr I ENKOB®I L NKEI EU
(English for Communication in the Workplace)
uNINInEEkIEIENKISNENIOE NKT ©F 1

ENKEKL KNOTjIHTKAIEF OENKOS &[] T & hlejt:

ENKrnNTlKNENLKhTLjneKENTO
English in the workplace, welcoming, making appointment, tels

giving and asking information; form filling, apphdati@suleiter ok

advertisement
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0001108 ij NI N& AT 61 RrF ENKLRDr 220K E il |
&hinese for MifilyCommunication
K AEENKFFESLA] Er NI I NTij NI Né&n
LSNIKAT E§OETI gl NT | KN e Nadl sOrGT TL 7 N
Chinese pinyin pronunciation, vocabulary, phrases, idioms &
structures for use in everyday life with the skills of listening, speaking, re

12Ek n nJ 1 NHuNahities| ] LNLT KQO- O

.0/ .KNI nT KLRBT N61 RrF EQ &D"
Buddhism for Development
el NIJKOOe1I DRT gNT 6 Enrj i EAT 1 KNI
I KN1nT TLNLT NOENK|] KNfnET Qi nT 11 KK.
ENKi AhT NENT Ok N] PGGNGS1 RDrF ENKRhSNST
Intoduction to Buddhism great teaching of Buddha, Buddhi
days, Dhamma application for life and society, Buddhist duty and Tha

and wisdom development for living

22 &NTI NITJNO1 RrFENKI nDERT T

&sychology foleeklopment

el NJI JNj Oéel NJLSNe nGél- E&NT I N
T NEKKEDENEKEKQOENMKINS N NI g LT DK
NNEJfieil NJLné

Definitions, significance, basic factors andqidyehalagy theory
selflevelopmdniman relations, team work and life gd@mgng for well

L, 0/Lnl TKAT NI @FERTTKABRDY AT NT
Music and Life Appréciation
ENKEjJOhT T KAEI gl NT | KNeSNI AT

I A ENJNKONOKT ENKHQT NERT T Kn
Using music in daily life, roles and importance of music in soci
skill@nd musical experience
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0002104 L Nk ] NOKNENKLFFEOT T 0&D'

&rts and Deésign

K AEENKOOT I éNhOeél NJ elNbhaXBINKK é

I OENKKAT KOBOENKLNr FLNKOENKT née

AT nkj KENIT LNk] NOkNENKI I EOT T &l E
Principles, concepts, creativity, imagination and processes of cree

design; perceptions, Communication, interpretation, Gppresatietiof beauty

application and having good taste to arts and design of Thai, Asia and west in

i KEN
I Arh

. 0/L.n3 T KijijNi ENKOLRhE 0&D'
&rt Performance Apiprecia

el NJTrINjerELnTTKA] LNLT KOk NE
enNT Nj JOk NI NTAgnl NTTAarlT SNINJ] KNJ nE
gﬁiNTCETTeI-ETNrT

The meaning of aesthetics and performances, Thartyalue of perf
Values and way of life that are applied in performances; Organizing and
that are consistent with local values and lifestyles

B60/LLINT NS I Rrl1rAahT NGl RE4)

Meditation for Life Development)

el NJI JNj &I LEEESNHO I SNNLAIENN KNaD&mFPnl | TKI
KAE| AN& EENKT KNEKKJ Ok NENKT SNLJNT KN
L INT Nee] EgOEl gnl NT ) KNESNI AT OLJINT NE
gNT Ok NGNBOENNBIOR Eé nE&RS® KAQANIEEIINNE
gNI 6Kk EEATYT I N] PLLT NO

Meaning of meditation; objectives, methods, processes, the be
meditation practice; characteristics of reciting and meditating; benefits c
meditation resestaared applying meditation to daily life; meditation as rela
education and work; characteristic, process, qualities and benefits of t
absorption (Jhana) and insight knowledge (Nana); fundamental knowledc
meditation (Vipgsshfferences between the foundation meditation (Summe
the insight meditation (Nagassbguhdation meditation (Samdnblada)
insight meditation (Vipsiggnapeditation as related to the world population
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13Ek nnJ i "SpdialStiénéed L NL T KQO- O

1/KNTTLRAEEéJ el j 0&D'
&hai Society System
LijNI LAEEJOI nhT 1T KKJOBLK| ENE&

CET[ Peenit Al O] PGI NOk NOT | 61 ©6J & IEEBXDH
j OJN] PGGNIT ©6F ET NrT OENKT OKHNENKT K1
LAEéJol jTArjfAar Ej NI Ol kOEI PE&NT L SN

Present situation of Thai society, culture, economy, poli
adminigtvat and environment problems and future trends of Thai society,
and sufficiency economy, local wisdom, adaptation for social chang
development, and Thai nationalism

1/KNOi T LAEEJ6KE 0&D'
&lobal Society System
LnE|l NENKO] kinrj1 O] KEEIFIELAEEéJ ¢
Ok Nijn] enEéeéNJT nNEf OLKONEéIlI NJKO®eeél
7 OnNE LAEeéeJSék Enol JNEAITAT) NG NLTRA G BENNj K\
The changes of global society in politic, economy, culture, envi
other crisis; multiculturalism; hurzexengletspndict resolution; life in the Digital

1/T.nNIKENe@EART gnl NT | KN&EONPHT
Busiiss and Daily Life
éiNjKOG|DRTgNT EfnrjJ I EATT nKE

@&pmmﬁmkﬁxmu‘

i KNT OOT | T NEERK&F RN

ENKOENI OL jj NqumKronaﬁ}" camdmuamwumdm
Egoeagnil NT | KRNGSNNNM] I 5 NEREK @O EKEN KN
El gl NT ] KNeSNi Al

Fundamental business; business model; business attributes;
production; guidelines for modern entneigteatess; haanain resources
management; marketing; financial accounting, Environment of Business
change context influencing on business and daily life; government polic
and applying philosophy of sufficien@ilgddmomy to d
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1/@l206k]j LnE]|] N 0&D'
& oei Study
] KNI ATNLNLT KQOKNI AhT 1T KKJ cel 6k
i NI| NOLNk] NOOKk Nij OI N] PGGNi1 DRI T NI
Context of Loei province; history and culture, belief, ritual custc
of life, amusement, Loeirtiafetk, wisiognenvironment

0003105 | KNOT Loel  EnT ] KNgNe DIERB Ginj I

(Thailand and ASEAN Community)

el NJo] RTINO&ESOI JOk1 DRT §NT | KNO&
| E€EKFEOLAEEITI nhT 1 KKIJ®BAENK®ED Ok M iJ Nt
] KNOTLLINGNEFNOGA] T O] KN6J g1 Q) nr cel

Background of ASEAN community; fundamental informat
geographical; economic, political, social and cultural aspects of all coun
ASEAN charter; theshilstmininternal and external groups of ASEAN co
members and benefits of Thailand that gain from being member

000310 6L KI gEN&EI gl NT | KNORDI' i1

(Economy in Dalily Life)

' KAEENKOT DRIFETOIT T NESGIL®KNILINLT
T KNhOKNEKk ®EKNéNOKN] ceh ©] K
OBGENT Ok NLT NT AT ENKOENIT OEN|

O«
Oc X

~¢ M M
> 2 Z
—C D¢ D¢

L K
L K
Peé

C— O(
SO O

e

Fundamental of economics; economy in daily life; economic
marketnd price; national income; gross provincial product; government :
sector in economic system; money and financial institution; Fiscal Polic
household, community, and current society economies
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0003107 é | NJ o |hnBiT 1 k3 JI NI ET fr 0&D"
(Smart Citizenship)
ENK[EeKIEKNTrTléN@NTNN&E}éL

KNY T ] KNgNT NJ cel JEINKIFF iOnkKNI IINER|T il k
ENKénhENKéiNjéEmmn@ﬁEﬁﬁEEﬁﬁm&ﬁm'
TTTNTITemﬁ f B0 NEBRNT ARNBEQTF EE El I Nr E
I KOJNI EBKE

Democratic form of government, rights, status, freedom, and
context of democracy; democratic fonm witiydiierking as head of state,
living in different societies, conflict management by using peaceful w:
corruption, creating positive attitude towards the country, service m
responsibilities, being brave to maise kightglgomibcitizen of the kingdom
Thailand and the world

0003108 Egl I Nj] I gl NT | KN&SHi&dI

&aw in Daily Life

EglrIN]JTArl el Tnré&SNS] RITT O EG
| NGNOEKNY I T ENK] nT NT KKJOEgrIr JNj | Eé
Ok NF NG GNEKKJT NE&ANEJ] PRIGHNIOEK QOB § & X
FNDr1TfOT ArdEnrj i el E

Essential of General laws for daily life; principle civil and corr
criminal law, justice procedure, administrative law, constitution law, Col
computer crime Intelleptut) [@aw, Family law and other related law
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1A4EknnJi NgNemNT LMathematich| Ssiénpednd NechnelaghO |

0004101 ENKeé Nh Ok NENKT nh L NI GE&D'
&hinking and Decisio Making
'k ANEENKOKk NEMKIE N A IEfNKe NN GOK ME

E§OolrTn] KOENKOERT KI T Ki Jeoel JOk OENK
| KN] nET qQE Ol k nEENKI N6 e KNNTI gQENKT A
gl NT|] KNeSNI Al

Principles and hunlangtiirocess; analytical thinking and creati
thinking; logical principles; data collection; data analysis through software
decision making; application of the principlekiof dewadysis; linear
programming for probleim dailyitife

0004102 61 é 61T 6kjnel Ji NI 6T R@PSNI K
(Computer Technology ﬂdlfeDain

=N

el NJKO®eI NRIT gNIT 6 Eﬁ,]IEnTKNTTe
6eKNF&nNj élFJi NIJdTIFKQgOk NFNT BT FKQoel
élﬁdTquoETrTNeTOo NTﬁEINETENKTé
gnl NT | KNé&SNI AT

Basic knowledge about a computer system, Components of a
system, Modern computer network and the internet, Social network, Com
ethics, Conmpatthe future, and computer devices and technology skills for ¢

. 2/ENKF I EESNKAEEN] 61 NO&BD'nE&i NI
& xercise for Health
@0 NJKOenhoeNlI ENEEKKIT NEEN] OénFR
LFhéegROEEEM] O8I INNLIEAT 61 LOI nj] 0Ok
] KN nET QQE§O©El gnl NT ] KNéeSNI nl
Knowledge of p@yticiies; step, patterns and processes of exer
according to each gender, age and indizjghlaldttorse dady life
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C2/01.N F NLNLT KOk NoT és10#4] ndr Nr |
(Science and Technology for Quality of Life)

EKNY T TENKINEI NTJ NLNLT KQOL NK
0T é61T 6kj Angni ij NiEeIIkNINE el iLINT &N NnEk i€
gnl NTJT nlJ q

Science process; chemical in daily life; renewable energy
biotechnology; environmental pollution; effects of advanced science an
human life

0004105 | NT 7 NLNEBT K@O 1 Ny 0&D'

&cience for Health

el NJLSNenGelEIFININKOkNGij§gl NE
OK NENKT KNGijél NI NK] Kkl hijn] OENKLnNE
LNESLKNILNn&ijNI & NT O0éd ME EKNOOEF IS |1 NaE

Principal of food and nutrition, nutrition assessment, food
sexual hygiene promotion, accident and first aid, mental health prom
knowledge, diseased prevention and daily medication

.2/ QTEMNY L Nr EOCIl hk ol J 0&D'
& ife and Environment
ENKESNGOI Nh6k EOKNESNOGT NA LNt E

LNr EJAagnl NTEAY LNr EOIl hkoel JoOeéel NJT
i KEKNTTTnl én#fif migad INNTEQ T TEGIKNED MIT N
L Nr EOIl hk©l JEAT ENKInFESTArj I O Kni
i Ar E] NI

The origin of the Earth and life; human evolution, the s
relationship between organism and renkammmeraat, @llution and impacts
on quality of life, global warming, ways of life and using natural resour
environmental areas and tourism, natural resources and sustainable
management
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. 2/5.15% T NeNe K SNRGEERNEDNDA T

&lousehold Appliances Maintenancé Techniques

'k NEENKI SNENIT OENK@E§ ©6ENIT O61 e |
6eKNrFEJNI Ok NENKEIO8eKNrF EINFLSNT
eNJ ) kFhijn] OKNENK] KNI JAhi1 kAEENI

Principle of operation; household kits maintenance techniques
life; tools and electronic tools use; durable goods, hardware and vehicles
energy conservation awareness

0004108 ENK| k OE| O(FOR RO NF RKERBBNI AT

&aising Crops and Animals in Daily Life

' K] KEINGKS T DRI ET ©1 OOENK ] k OE ced ©F
] K ALNK1I N|] OrngoeKNrF ESGT LOKNLINnIT o
Ok NENKhOOKkLATI QoknR] EOIr KAEENKOE| T

Principle of plant production; floriculture and ornamental plal
decoration; chdmiealegetables; apitesedicinal plants for household
consumption; fruit trees and perennial plant productions; principle ¢
productions; economic animal productions; productions and carefulness
animals; Forage crops; Medicinal plantsdipid_ofesufitdippdy economy in
animal productions; application of philosophy of sufficiency economy to ag

2 Ol Ji nl NgNO6 G1I NN
2Bk nnJ i NgNOET

2 . /2] Il INFETL N T 3(25)
(Fundamental Physics)
KNTTTTnij]oOol GREOKNQENKBDE KD A

ESNKAEOI KAEENI 06J06JT T nd ObE BMREF EE
CERArj] I e¢lmteNNOXKOd T ORBelJIJt NOEAIJIAT T
Sl gr*Otcarmp*OdmpacO | bOLcur
simple omnes, densiirebjmegbesciplentroduction to electriceatand h
radio activity and practical experiment relevant with cortical contents
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4021001 6 e Jnl Anr i ol O 1(306)

(General Chemistry 1)

I NKOKNENK&SNOI ELNKOG6eéKEL KONI
OKII KNONGERG M nNOOK Ré KEDORNKE NK EJ ¢
| kFhijn] G I ©&F E] GNT AT NENK

Matter and classification, atomic structure, stoichiometry pi
representative and transition elements, gas, liquid, solid, using basic
chemistry and safetyistighlaboratory

4021002 | GNTYT AT NENKd eJ Al nr | &p20/
(General Chemistry Laboratory 1)
] GNT nT NENKTArLlIhekoOFEEAT ST NI
Practical experiment relevant to General Chemistry 1 subject

4021003 o e JAa 1l Arl ce] O 3(25)

(Gemal Chemistry 2)

| Ng NT i rdomoofeal & jalr I e rOF T

OT I KA6J ceh T NJ N BT QaDEskeldinhkodlINIE TNK
I NTT K] qOOKNLNKgRnl 60 kEnkO6eéeJnl N

Thermodynamic, kindtia] eaeimbriumbasadelectrochemistry,
nuclear chemistry, organic chemistry and biomolecule, environmental
practical experiment relevant with cortical contents

4031001 g i I NTJ NT Arl ce] Of 1(306)
(General Biology 1)
EKNITINEENK ] NLNLT KQOESNST Nh 6 k
0 Gk k QO WNHE N KA TN H KEKOKANT NI AhT NENKO
66 KELKONEOKNITONI nré&lFEI ngoOkNLAT I
Scientific method, origin of earth aswmh ligheocghoompound
of living organism, cell and cell division, genetic and evolution, diversit
of living organism, plant and animal forms and functions, ecology



84

4031002 | GNTY AT NENKgni | NT ] N1@d)i ce] O/
(General Biology taapdra
] GNT nT NENKT ArLlIheékOFEEAT 61 DRI
Practical experiment relevant to General Biology 1 subject

4031003 gnl I RT J NT Aarl ce] O 3(25)
(General Biology 2)
Tkl gnl NEI NIl AhT NENKOEKNT [ T ENk
@ ENAIDKOEKNY | TENKIN] E&8&F E1 D§gOKNT T
E'T I DRFET NT k|l gnoO

Theory of evolution, metabolism, reproduction and develoj
photosynthesis and respinaléon, organ system in animals and practic
experimezievant with cortical contents

409120 é ANT L NLT KQL SNT KAT | H306)NL NL T K(
(Mathematics for Science)
6 GT Ok NI1JP EKENGGOKTSOK NITT TOKISINNIT ITER 6 E

TnkEdT NrrE&FENPEEQ§AT OFTni Al T qélt EW
Set and functipnidlé real number, Sgxjaances and series of

real numblemsts and continuity of functions, derivatives of functions and ap

2Eknndi NgNOFEYTAEEAT

4031 énkgnl 1l NTJ N 2(D4)

Microbiolbgy

| KNI AT Néel NUP NS SERRER Eenyipiaals & |
ENKE Ok &3 N GlnB@Ni k‘(mﬁﬁu KR gl nr L ONenGl
L Nr EQAKBOk 6F OOk NLNT NKAL & O0j) k NT ij A HHQ]

History of microl@ttagiyre and functionctiepradd growth,
classification and genetic of miclv®rgapstasit of microorganisms in
agriculture, food, industry, environment, medicine and sanitation, microbia
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4032 | GNYT AT NENKé&nkgnil I NVj@N'
Microbiology Labrgjat
| GNIi mrl INENéISJEEAT 61 DRI T N
Practical experiment relevant with cortical contents

4032004 6 e Jnl NT T KA] QLSNI KATOI&GRT J NL NL

(Organic Chemistry for Biological Science)

| Nign r T SAGAGoKeRI T 1IN B noe) TO
0000 BEHEQXKBNEEOEDINIOD J e NKQ]T ' T OEN!
FELNKFNITKA] gqOorl JOnWPEEQ§nHT Ok NE |
] GNENKN] NOOk NEK eroe_lNE[<LC)|\H6|KKﬁTNTT®<(Eﬂ'mm<
JI T FKOFAST I KAOFf1 I EceGh Ol AK hi
| NTJ NONLT K@@l ij N

Atomic structure of @gtiratization, chemical bonding in orga
compounds, stereochemistryrdupstamaictpssification, organic nomencle
chemical and physical properties of hydrocarbons, aromals;, alkyl he
phenols, ethers, epaldébydes, ketones, carboxylic acids and deri

application in biological science

4032005 | GNT AT NENKoeJnl NT T K&0j' gL SNT K

(Organic Chemistry for Biological Science Laboratory)

| NgNT n paieapFTBN KBTI RERF T ] O

0 T el Neé 6|T|:®JF“R<IT E[(TNEB.TI] CETT E“E\ll\é lOiE@N(’)@E)ﬁ)h
0é \\EE
ThrJnI JOr]IJ'PEE(]]gnI

Fundamental techniques for purification, extraction, distillatic

crystallization and chromatography, laboratory expediroeatboredated tc

aromatics and reactions of functional group in organic compounds
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4032006 6 e Jn i Noée KNNT gL SNI Kmg-02NT ] NLNLT
(Analytical Chemistry for Biological Science)
| Ng NT n pale@aoredl Kid jnlr I e rOF 1
TTTSNI NEoéeJnl NoeKNNI gqosedn] KN
El ENKI NoéeKNNT gl NEgnl ijNi &FETAl ] nN
Introduction of analytical chemistry quantitative analytical &
titration techaigvith applied for bioscience analytical of plant and water s
including of statistical data analytical analysis

4032007 | GNTYT AT NENKodeJnl Noeée KoolT gL SNI Kr
(Analytical Chemistry for Biological Science Laboratory)
| NeNT oM@ IORACRN HABGR T nr | ce] O
| GNIV mrl INEEMlek| & TEEAT 61 DRI T N
Practical experiment relevant with cortical contents

4033008 @ il 6eJALSNIKATIT NTJ oLt Kagnl i
(Biochemistry for Biological Science)
| Ng NThnsHpeadeedmidjinr | e O
6e KELKONEOKNIT ONT Ar él EORRODO
_NLTKQelrESFT ceGIJ Ok Ngnl 1 kMODEENT O
TI TENKLKGONEOKNL K I‘EJKe\II‘iII{Cﬂ]dElNdéH_d(FBK\IIE
éKnINeOENKellenJiNl E EKNY I T EN
hTéJoxEnKOEKNTITENKLKeNEoKNLKN
6e KNNT gl NKaéF RT 8F Ok N6 KT il OENK
Structures and functions of biomolecules, protein, carbohydra
nucleic acid, enzymes kinetic and bioenergetics, amino acid metabolis
synthesis, carbohydrate metabolism, lipid ime@tohstabalisia, controls
of biomoldes metabolism, hormones and molecular hormones, nucl
metabolism, DNA replication and DNA repair, RNA and proteins syr

expression and regulation
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403307 | GNYT AT NENKgnl oeJnL &0 KAT I NT j
(Biochemistry fardiial Science Laboratory)
| NgNT 1 pslipapZFo8 N M BNI RERF T o] O

~

| GNT AT NENKgnl 6éeJnl nrod Q5 N KK

6eKNrFEJINFI NRT gNT &I ENKI Ndée KNNT ql
GREfGd OB T ceGJ qQOK NENKOENR] GNENKN] I
| NTJT NLNLTKQgnlijN

Acidasesolution for biochemistry laboratory, basic apparal
biomolecules analysis, physical and chemical properties of biomolecule
enzyme kinetics, all experiment related to the content of biochemistry for bi

4032101 gl I NTJ NelFEi1 D§ 18
&lant Biology)

O 0 O O A ANFHONT ONCREEBBAYAFOHCKOKDER ORBOGBH | Toe® 107 NT |

d NJ KO®© b gxokNag FOEEDATY § d Irevaig A 1T NE [l |
NT T Koik mEe KN IKE RENK 1S DIENEKDBIB NG E F E1 N g
NKSERT KI T KIl KNG EBKR GO K Khddg g é
1 DK § REIINNKE, InTEN NN

General principle of plant@pidmiaetitissue; plant evolution anc
plant morphology; plant anatomy and plaanpheisistifigation; plant
reproduction and plant growth; plant propagation; gidnutdaation;
practical experiments relevant with cortical contents and field trip

E
E

O«

403201 gnil I NTJ NelELATI Q 1(225
SAnimal Biology
O O 0 O O NGO GO 4D EBIGIEH OKOKPDAR ORADERH 1| T ©F NT 1
K] NT KKAENKE O LAT i qdr Nr + ENI
eFELAT I QOENKLINYE KAJ T Nyt ONI k ENAET N KA GEKKNNE C
EG§ O] KNG6T g1 aeé NEL Kd ¢ RIENNGNATENTINE NKT A
Ethicd animals for scientific purpose, animal evolution, anima
tissues, animal reproduction and development, animal taxonomy, or
animal, animal behavior, utilization of animals, practical experiment
cortical contentsetohttip
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4032301 1T NoT LI NT7 NOkNgni I NPEBENKI T nKr
(Ecology and Conservation Biology

| Ng NT i pd@Beopmd KlT § NT Ar i e O

®1 NT N r' Kk AREENKOKNT k| gn &BErji E
& ELNKOT N6l LT NTJ NélE] KNGNEKO] P&&n
| KT NEKKJT NI LOJki1 N| OENKEARENKT KA
E

~

K

NKFET nKAnE|] QOk NE§O)] KN6j g1 q
Explain principles areb thbout ecosystems; biomes; ecologica

energy; cycle of substances; population ecology; limiting factors of life; di

change instead; ecological behavior; pollution; natural resource and e

management; appreciating theatdsadrt@esdnservation and utilization

4032302 | GNIT M3 INIEINKT 7 NOk Ng ni1¢@f) | NENKI T
(Ecology and ConservatidraBriatyyy
| GNIT mrl INFEMledkk|© iEEAT 61 DRI I N
Practical experiment relevant with cortical contents

40301 1 Al O INRILeKO6k] nhnotars 61
&eaetics and DNA Technology

| Ng NT n psOseaged K T I NN B H Tee] O

ENKTNN]JEHE WED § E & KODORN IN-6E Skl
e KEBKBYESGIIODk NLNKI nhT ) BKKIDE MK &
LEARARA O KRIKNGHNE O] GNERKSND Nk ONKGH D |
07T MRKEKR] OET GIENHEDOB N B Ok INth isINN BT &K
L héek BKEGmMY 6T DRI I N

Mendelimand neéviendeligdbenetics; multiple ajehesne
chroosome and genetic materialgstracaxgiessmutatiopopulation
genetiddNA extraction; gel electrophoresis; polymerase chain reaction;
sequencelgmentary bioinfoapatication of DNA technology; current topics
Geniess amractical experiment relevant with cortical contents
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4035 énkgnl I NTJ NI NEFNINK25
(Food Microbiology)
| NgNT i @DMeE]m}gr'ﬁ]I T NN B r1\|| I8
EnkNITTKAj]aQlnrodoERT] e EEAT |
oL ﬁjérErNow«mmmxmﬁﬂméwwmmN@@eNgN
el TéenJenmijNI OERKNKGET Rd & kN KIndlé g k
Microorganisms associatethetithsfadfecting microbial growth il
foodpod spoilfiged preservétiod,borne disws®biological standard
quality control, microbiological examiaatopradticaldexp@etegant
with cortical contents

4031 o1 e61 6kjagnl ij NI 3(25
&Biotechnology

el NJLSNenGelrEST eéd6T 6kjngnlijN
rj i Ok NENKT SNj k NIEI] rEg @&IT @16 K 19 L
[ ée61 6] n@kiNj GNER L N BN BN 7 A B &
The importance of biotechnology; fermentation process; fact
fermeritan; products recovery and purification; the basic ddhgenetic en
application of biotedBnoi@gies fields; current trends in @otkchnology
practical expefelemaint with cortical contents

40301 0 eKNDr FEGRIOI NEI NTJ NRNEZT KA
(Instrument in Biological Science
kNnEl Ne KBNKESRENDKRIENT OOk N
I NEIT NTJ NLNLG K agNTi 7ij NNO ehnadNg [ 1 ni NNETF 7 O\
Principle of instruments and opsratand dpecific instruments
essential for biological research including biology, microbiology and biot
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40%7. / gl LT NT NOk NENKI NEOLRENKIT hkl E
(Biostatistics and Experimental Design
el NIJKO®eI NRITIg Ny NEEGiLr 1] N TENAIT KUK FNTT NNG
JTNGNT OENKI NEOj T ENKT hkl EOk NI NT i
I JOKk6h] EgO6) KOEKIJLSNOKREKO]
Fundamental of statistg)gsdescriptive, sesigtiation
hypothesis tesxpgnentadesign and sample callep@ayametand

prograamalysis

L J
& 6

403®2 LAJINNT NENLT KQgnl ij Ne1)
(Seminiar Biological Science)
LNY é oTITKREH KNI TENNETAL O 81 Nr | Eé
I ATABEME ] NE PKREEHI@E ND ERSILT F ONT |
Searching for artialelraseproceedingaddemmternational
journal related to biotogncal grogress reporpegskntation

N E
N E

|
(

403®3 6 e KEENK|I NéenjJ T NEI NT7EBRLNLT KAgni

&Kesearrojert Biological Science

LnE|] Neol el oNEHIN G WNejay T K il K&k
eSNIT METNEEKK] NKKEEBLNEENBKOBEGEANRE &
0 & © NIkeNK BES NNo& Al OT 7 ) NEJ | Kk n

The stuadyf researclateel to research topic; resiesadh
methodology, res¢iaicgnd ethicsusé to animals for scientific \&brk; propos
report practice and p@Esesdation

403M4 O6eéKEENKI NéenjO NEI NT p.@2 NLT KQgni
&esearch ProjBabliogicatience 2
| NgeT ENG@0Bagad & HIE B MWTT TRNeLAN LT TNKEQIG A [
ASNOT NTENTIT NenjTnréSNI hET nEE@|
I NEI NT7] NLNLT KQOLI ij N|FKDKNOSNIB KA | jOK E N
Practice of biology research under research ethics and ethics
animals for scientific work; discussion and conclusion of rdmats in biology
repogractice and research project presentation



91

4034705 ERNL KONEL KKe aQOk Nt nh T2 1 nT EKKJ

(Creativity and Development in Biological Innovation)

] KNOijT &lFrEj kKNTijARHQT NE§gnHl ij N
el NJLSNéenGél EENKLKONELKKeée aqOk NEN ¢
I A RTINGEKANTIT NE g il ij N

Type of biological products; the application of biological prc
significance of creativity and development in biological innovation;
creativity and development of biological products

4031 T FEGNT AT NENNIENET KNG A NN
(Fieldwork in Biological Science)
®+E1GNTﬁTNENTuNéLTNj“TDR|ET

] KNEIFT ENKO ITEKGNHLONMB BN ¢ & K N jj Mosnkr ki §668J)

T AnEL™N EIII\DKG\IIESeI\hthIISINKr]NJeEH\NEKKJ ENK
Introduction fieldwork in biological science in privates, g

agencies, or community enterprise at least 90 hrs.; the report has to

students have to make a formal oral presentation to committee
23E knNg&lk NI E
23EknnJdi NgN§
MEknNnJIT NGNjnk] T NEIKEILNLT KA
403200 1 N§ OKMI eeINK ij n HHAQ 1 &3

(Bderbs and Products)

@O0 NJKOOeT nrl el 6EArjf ORNK] KSIRT Be
deJnel KOPKNG] g1 qOk N6T | e E1 RgLInI
ENIEGNKBDK NENKT £ N ipéGodEijR NS BjBKHEIBE T 61 N

GReneral principle of herbs; the use of herbs in primary he
chemical compotihddbg; the benefits of medicinal plants; properties of r
plants; planting and maintenand®) pefgexingtion, management and
marketing of herbal products; practical experiments relevant with cortice

Al NTJ N
) |

O¢ ¢ JTIc
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403210 1 N G EINKE] 1 &9

(Economic Plant)

gnl ] KNI ATNOTNrT ESNOT Nh OENKEKI
Ok NI NDGgLINT ;e KOI1 NI nT L NI ERKR Ol R
61 INRIFG MN

Life history, origin, distribdtmogymama uses of food and
medicinal plants, industrial and economic plants in Thailand and the troy
experiments relevant with cortical contents

403320 1 NEL Qe NEOK NENKE§ O] KM®T §1 q

(Zingiberaceae and Utilization)

oAl INIONING T EENKERTEOSNREERON NG 6
NGE MK e ®BRONETNKADT NgLInT cer KOI NG r
NK] Kk OEOk NENKT SNIKKPEKM El NOJ GNT nT NE

Life history, origin, distréssifaration and morphology; chemical
components of the plant in Zingiberaceae; utilization of food, medicinal pla
and economic plants in Thailand; planting and maintenance; practical
relevant with cortical contents

403350 & ONI Ok Nj Kk NTijjAnHHQENESBNI

(Rice and Rice Products)

RAE| ANT NE1 kE] LNLT KQél EeE NI OE
ENKFT nKAE] QOij OJ N| PG GIN QK NOERNINCREGEENT | H |
] GNILfmrh R ERNKEB®Y 61 DRI

Botanical characteristjctasfification of rice, nature and area of
rice cultivatiam@ conservation, wisdom and utilization of rice; development
and cosmetic products from rice; practical experimentoragdntant with cortic
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REknnJdlI NgNfjnlF]J T NELATIT I NTJ N
403202 OJikiEr 6 ) RT | KN6j g1 QqQEL®RBRKI § NT N

Gd@atural of Beneficial Insect

@GO NJEKDBDBREG KKIINeH EONTKIET NT & |
| KN6J] &Ind)Tl naEskanm N@apn R EOJ kK E OE NK E§
JTOUIN LI § J &k &Y  EKEIPLONE] quljmﬂM‘ INKO EK
I NT NERRBRKOP NKPGIKkEK O] GNK@ENENKL T |
j NeLT NJ

Introduction of nsasect behavior; types and roles of benef
insects to human, animals and plants; insect rearing; utilization of insec
and animal food; industrial insects; environmental insects; biodegrade
insects; forensic egtonmodmlicinal insects; bionic insect; practical expe
relevant with cortical contents and field trip

40303 JIkKkALEQI Aro) RT] KNA®YT QCEI 1 K|

atural of Beneficial Mollusk

é | NJ KOO IIkRITNENK KgJI 88 Bk I KkhKL AEL RO
6] KNG 7T @ In T (HENENHI| DiGERNITTERGPE KINN B 1 & NIj ¢
- NI O(l{]ﬁ | rOIOEIM K KNI E@ KL Eapm jLnNT JELOd Mjk
| GNT nT NENKODO®NENKE n&ll BE Ned T Rl I N

Introduction of mollusks; mollusks behavior; types and roles ¢
mollusks to human, animals and plantsngnaltisiegioraof mollusk as
human food and animal food; industrial mollusks; environmente

biodegradation; practical experiments relevant with cortical contents an
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403303 el NJTI kK NET k NJ T NEgni g®@®elELAT I ¢

&Biodiversity of Animals)

| NGowKIngBei nl | NTJ Nel ELAT I q

e lINSNéen GOk NENK Ef 6| KINBLkGINGAE NK é
ITTNEgﬁiUNlOENKLOGétﬁ]é@NEKEKN]
NiIK@] N6 =ik 6 8l {l 5N O e B N 8 K h 15K | K INFEORUR
NEJ] Ar E] RT T n RE @&kKINEMNKILTn@&H BNTij Wre 1 © Kl
Importance and implementation of animal biodiversity; effe
biodiversity disturbance; lpsstandssessing methods and impacts on ani
biodiversity indices; stakeholder analysis and opportunities in anim:
management; animal conservation and sustainable implementation at Ic
and international levels and field trip

@EknNNnJIIT NGN] nFJTNEIATTnLNLT KQ]
403802 1 AT T nLNLT KQEAT LAEE 1184
&enetics and Spciety OO

~

6e KELKONEOKNITONTfArél ELNKI AT
KAE| ANT NE1 n1 T nEKKJOENKESNITEBEOG!I LOG6
JONoO6kNFROIAT T R LNLT KAEnA T]7IMNOERIGEKON |
' AT T nl Ngd |Eé<|«|\uJE|nmLm&ne|uE\|m|élrEé milmNE
] KN nET QQE§O©El gnl NT ] KNeSNI nl

Structure and function of genetic hratenabare] cell division;
genetic heredity; sex determinant; genetic disease and chromosome abe
of blood group; genetics and cancer; DNA teclsc@ogyg anddicieasic
gene thergmnes engineamtysocidtigethiasid Genetics resalarci;
genetics and application in daily life
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403803 1 AT T nLNLT KQ N 1225
éPIanGenetDcs
AT BHREROINGGIy Ne NG| RT Ok NIF AT KN
I

KN]NInNEKNIinNEIﬁ Ok NENKKNYT nT SNC
thTTNTTqLﬂMéU@eﬂm@NWNOEwaamn
] GNILThrh REBKEB®T 61 DRI T N

Mendelian genetics; probability and genetic ratio; plant genc
the distance between genes and determining; the position of genes,
number and steicif chromosomes that play a role in mutation; plant bre
crossreeding, genetic modification of plant cells and practical experirr
with cortical contents

40304 T nEKJI NTNTOGNEGSIJ o KOT DRI
&lementary Molecukm&iyss
| Ng NT n gsOsan BBd K mjLININ KOk N6 T é 6
Kk AEENKFIT ngEKJI NT NT OéTEé\ITKNEQTGI\,
érleiéTerélDrrENKiNoeKNNFQKSNh
ENKE&EyehaonrRF EI I N] G ENKONET nEINEKN N I
| N6 e KNNI geéei NJLnAJi aH N KJoKNY Eni BN | GpaagT en:
OkBNT nT NENKT gnRLlFheéekoellEEATOT DRIT N
Principle of systemaltet@r techniqueylggenetderences;
nucleotide sequence analysis; sequehyégbpeteahdigtibzation
of DNA marker dataylogenetingraspecific differémiaptaniplant
phylogenetic analysis of selectedgr@mxosiompplications of Molecular
systematics and practical experiments relevant with cortical contents
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AQEknNnJI NgGNJ nFJ T NEgni il NI JNIAri .

403302 @ NKI Nhij NI ORNNBENKNIENNKESBNT T NE

GDrawing and Photography in Bioldg')cﬁl Science
TNhUNI@ENwM@mmWN“!EEHKﬁHMmﬁmeLn
KN OK K G G RO B IGHER G016 NEK SETNIKK 01§
EARENKKO] ij NI

Basic technique in biological science drawing, drawing materia
processes, drawing for illustrataovdairppmal anatomy, morphology and natul
fields, technique of photograph using digital camera and computer g

production of graphic and documentation

40303 61 el NBJ NENLT KQ§gni ij Na25

&echnique in Biological SCience

el NJ| kFhijn] E I 6 E|] GNTKgNE NjKNG
T KKEENKE OLAT I o1 Nnr ENITT NEI N
\ e EnNa&Is ERN Ok KK I THd @& J INreEINKA BN Il |
6d1 Né ENKh I E OENSMNK TESEL A enKkl B BEJKONERNGKEL LT rT N |

Laboratory <adety basic knowledge about biological scienc
technique; ethical use of animals for scientific purposes; microscopy
measurement and photography undésanpieositeren and preparation
for living orgahssl; dried flowers technique; preservation techniques;
transparency; animal stuff and animal skeleton preparations

403304 6T &@T NRIF OS] NrkLAT i qQOK2E@E NKT SNL cek

&nimal Histgy Technique and Permahe®t Slide

el NI KOOI DRT gNI 6Enrji EAT 8T DR
6T DREFEG] Nr ] KNLNT Ol knE&l EST é1 Né ENK
Ok NoT el Ne ek D] REOMK NN NKNIJhT

Introduction to animal tissues; epithelial tissue; connective
muscular tissue; nervddsetigstiaiques of tissue preparation for microscc
study; tissue staining and techniques for producingtipgramaffant slides

technique



23EknnJ i NgNeéenkgin NT ] NOOkNoT &6
(1)EKr]nd'NgNJ“nI-J“T Eér]KgnIINTIN
403D3 O]KNT‘Kth]CETgﬁINTj 1288 SNi nl

(hicroorganisms in Daily Life

ENK EFONEKNGEF REQONTESNe NIOT KA J
FnT LNIEKKJOENKOS E]| T K arrNelijijNn FORKajiéeN B
El ENKeé IOk & Il fhrefk NOEERG ™A 6 T DRI T N

Microbial utilization and the importance of microbes to fooc
agculture, human health and beauty in daily life; natural products f

controlling and practical experiment relevant with cortical content

40304 O Rh Ok Nj Kk NTijnHAHAQENBE®DRH

&ushro@nd Mushrderaducts)

TTTYT NI Ok Néed MHAENINIEMTGEN EIGE RIMR h (
] NOOI RhOLKI|I gENE&O®IK KREANTL Ak Qi B NBHK | Ex
RIF d M

Roles and importanceisbfoom, morphology of mushroon
mushrodife cycle, medicinal mesbmoamt mushroom, poisonous mushroc
cultivatn of mushrooms and devefoprushtoom products and practica
experiment relevant with cortical content

| NE
511N

4037 énkgnl I NTJNIRSNIIJOKMMPK NT ij nHl
dairy and DRmyducts Microbiology)
I[GNNT fir Toaasme Kk gh ONNRJ N

enBLIT AT NT NEENTJ ij N1 Oded i Ok N&
6éjﬁOKNENK6TnEKNhhTénHuNlTRSNIJh
EnkNITTKA] QT ir SERRPNEBHEREI T RENOD
IKNTunHHQIA'ékNl@NlnlNENKlﬁ[Llhe

Physical, chemical and microbiological properties of dairy
products, chemical composition and grade separation of dairy qu:
preservatiorgegsing, type of dairy products, microorganisms associate
and dairy products, microbiological standard and quality control of dail
practical experiment relevant with cortical contents
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4086 énkgnll NTJNLNrEOI hams J
&nvironmental Micrdbidlogy
| Ng NT n @03 m&gmil 11 NN § i\
TTTNT &FEéenk NI T KBj] qQaEl N EOI hk
enk NI TKAn] QEAY L Nr EOIEh@®@F 6 OrF mﬁﬂN“Rijﬁ
LNy EEKNITIS NT nh T RBANNJLGR T mlr BENKEmmMO
Roles of microorganisms in environmeRiaserctaratOsail,
inteactions between microosgahismgiron@encrobial pathogens in
environme@uatrobipplications for the sblativimonmental pollution waste

water treatmentustimdd practical expedlaeant with cortical contents

bl ¢

~ rr 7

—

4039 énkgnl 1l NTJNLDpé&NijNT N@BNT NK

&ood Sanitalificrobiology)

I[gNNT nr T@OEe KR g h O NERh] N

ENKLg&Nij NT Nk NI NKOéi NJLSNenG
NTTKnJQEI RSNOIFNENL OGN N&OL f NN
eK®KEBMmT 61T DRI I N

Food sanitation, the importancenahsidovoFgaod sanitation,
environmental health, control of microorganisms in water, air, food, places o
treatment and pre@ewtipractical experiment relevant with cortical contents

. A
I

K 1
- h o1

e
L

4038 . énkgnl I NTJ] NOeKNRr | ELZBII NEOOOO

&osmetic Microbiodgy O 00 0000000000000 00
Ng NT n@d3dregamil 1 NNE N T 8

Lni T ] KNEFYT &lFEj k NTijnHHAHQOGE KD |
O0eKNrFELSNFNEOENKT KI KNP &K NKL NK B
T ONT &nk NT T Knj Q& ELNKEAT OLA] T NEGT N
6eKNrF ELSNFNEOOKN] GNT nT NENKT Ar LI h

Composition of cosmetic products, type of microorganisms con
in cosmetic yoted analysis of microbiological quality, antimicrobial pres
efficacy, antimicrobial mechanism of some preservatives and microbi
regulation about microorganisms in cosmetic products and practical expetr
with cortical caste

—



REknnJI NgNjnl] T NEBT &61 6kj i§H

4036 ©1 sl 6kjngnlijNI E ghO®T | KN&$§
@iotechnology in Daily Life)

Il DRT gNT T NEST é61 6kjngnlijNi O

| NT ] KN&SNI AT &l h©NT TTnaNE {1 CookhNg GEEY

g n
I n T IONTRENKCRRFh BERKEBNRAT 61 DRI TN

Rinciple of biotechnolagppttemce and role of biotechnology i
daily life including medicine, agriculture, renewable energy, ®nvironme
and practical expgeetegant with cortical content

4030 o1 é61 6kjngnlijNIi EAT BEB NKS I D |

(Biotechnology in Functional Food)

el NIJLSNéenGI NINKd1 RrlLné&ijNi O
I TY NT 8FEoT 61 6k] i ENKIFN) ®CEEMK A R
I NI NKOKk RN GNHaT) NEKNKIAnr L hék©F EENAT

The importance of functional food; bioactive compounds us
and beverage; role of biotechnology in functional food production; trend
developmenfunctional food and practical experiment relevant with cortic
4031 ENKO1I NNOkNAnRj] EOGI DRI 8Hr 1 NJ

(Plant Tissue Culture)

'k NEENKOKkNOT él NeEENKS1I NNO6 kAR
I N§ O Qe KEQ I EEh & N IHE KL EEN KNET TNNE] i ©NITT T8«
ENKj k NT L NKT n0 «NN |ij GONITNAQ k NNEENNKT R A 1 LKIFARE

Principle and technique of plant tissue culture; application in
of plant tissue eultuplant research; plant micropropagation, phytopatl
research, plant improvenmetary sewetabolite produddigarmplasm
conservation and practical experiment relevant with cortical contents
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40332 ENKO 1 NN&E&wed B KNhBRI 83@Hr | oo ©6h |

(Tissue Culture of Ornamental Plant)

] KNI AT NéelFrEENKOI NNoknRj] EST DRI
1 NgOoOLni T )] KNEFT &FEFNINKOGST é1 Né ENK?Z
] KNh ) ik OEN{d jO0@NIE ] 6] KNhATIKKEI@ EEKNT NE

Historyq@nt tissue culture; basic equipment for plant tissue cu
media composition; plant tissue culture techniques; procedure of tissu
ornamental plant; tratisplaritornamental plant into potting media and prac
experiment relevant with cortical contents

4033 o1 ée61 6kjngnlijNI EAT BEEK E§O| KNEJ
&iotechnology in Utilization of Biological Resource
| NGNT oBIAKF 6 NEHINTG Al ij N1
I KA1 NEKgnAl ijNi Ol ALhAngdl kNI T NF
ENKOE| T KOEKNY Il BEEKEEDIOS G le @H j6rk§ migin N1
I KAt ] NEKgnl ij Ni Ok NENKO 1 NrdlInGaxNel nl NngN
Ok N] GNT AT NEkNKInnr L hék el EEAT 61 DRI T
Biological resource; agriculture jrastecthorbyadrstry;
related biotechnology process; biotechnology for utilization natural resoul
added of agriculture waste for iapphcasofields and practical experiment

relevant with cortical contents

4034 o1 e61 6kjJnagnlijNi EnT BRBT KIi &1 No é
&iotechnology in Diagnosis
| NGNT oREBERAKH eI NEH NG Al ij NI
el NJT INj Oel §HL Y MNeAd BNEERNKIOa G j

60T é6T k] ngni ijNI & ENKT KI 81 N6 éKNNT g
ENK]tIFTEENT EROKQ) IGNE KN & KN &0ki'é EL | Ré & §

Definition, importance of medical biotechnologgiicéthe role of r
biotechnology to analysis cause of infectiousiniseases atidease;
treatment technaludyprevention of spread aindresactical exp&riment
relevant with cortical contents
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24EknnJd i NgNit E] KNLT ENKHQI NgNgnA1 -
408802 @ Knj Jit E] KNLYT ENKHQL@pHNgH1 T N
O O O O O&r&ielDEX e OB ogkal Science
ENKOT KATAEBLWNE) KOED & EEINE NKE h®©
| KNE GEl B KEigENNEN BN KNE h ©NT ENKe Nhi N6
I NE] GNT AT NENKKH J 8 B i & KBS oo KoitriN §
KNJ] N6T Kk NeeJnT SENET n NOBRNDBEKIERKEOI
Preparatdistudents not less tinéis about the personality, The
knowledge in Quality assurance system for industrial plants, the an:
digital, English Blhdlegical science labxpatomental skills and advance
instruments ifields Presentation to the committees

4034803 61 Knj JL T EN&ELNE]| N 180

&reCooperatlvducation

' K AEENKOKkNOT I eNROERArj I EAT LI
KNoTnjiTéeerinEentTAardoERnrjl EnAT LI E
| KNEIFT ENKOI NT i ENKB@GENIT @éir NN @dinn
L SNI KAT ENKee] | GNT AT NENT GEI LT NI | KNE
I SNOLT F6eKEENI I KRIFj KENI Ok NENKGJ &
EKK] NT KKAI NgNgn1t EnlFTFIFEoc] ] GNYT AT N

Principtencept; process and steps of cooperative education;
rules and regulation of cooperatiieastukattmedge and techniques in j
application; workplace selectiorQwnitetgodppfication letter; job interview
basic knowledgekiladneeded for working in workplace; quality mang
system; project or product presentation technigues; academic report wi
development; ethic and code of conduct in profession before practicing
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4034804 | + E] K N LTTYNEEN KNF Q)i NNLGNNGT 8&4m) g 13 | ij N
&ield Experiences in Biologital Science
| NgNT i p40880BE KKEIJKINEENKEQ] Ng N
gnal i Ni
Er ©J 1 ENKOJ 154@nr rJi i 6t IEEOK@T | 1+ TENB I nK N E
' KD} ENR&F EKnAgT alr Nl INNLNNLIT GRT QoK rijk NE1 6 E
Prepare training and train not less than 540 hours in the establi
a private or government involving biological science

4034805 LI EN&LNnE]| N 6T nij ENT

&oopative Education

| Ng NI AOBGEEE KKENE L nE| N

ENK] GNT AT NENIT EI LINA || hkKNN'EQ) G 6ERN KH
ENKOKA]T E LT NI ] KNEFT ENKKnil JEAT ENI
FNENK] QT A7) KMKEO ANFOK NG N a\IT N KIEST A RE j
| EGOEI LT NI ENKFAQE KN HBG@IrkIrme| | fiNNI1I KinAl EJE
MOUOEATY JI NI NTJ Nknhj

System@tiactice in workplatessidhan 16 weeks by study
cooperation with business organization; supervised will be given by
workplace; theory and practice are applied in real situation a&ts temporary

MOU workplace
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LNKNLSNenGE ENK| KAT | KiNE I] i\ @26 TREG ik Aj B OT KT 1

KNj ENK 'k nEL GBI Kn 'k n EL OB | K1 ' INj O

1, 0gNrIrl kn 61 NDr | &I 6
129 NI Neel ] |[ITR NLNLT KY ABHANTT NTJ NLNLT KY ARKEKE T JNT ¢
120 NI NI A E E|Bachelor of Science Program irf Bachelor of Science Program |[K N h n 7 TQEh K
Science L'l hékOl EM

2 0gNrl ] KN I AnhT NT ne
21 N| Ncel § Ol NILiT MENMHANT O&§I NT§ NLNLT KY ArRRKI I AT E20KI1d
00000@MIG|I T ,7, 0&gnal I NTJ[ITIR]IORLNLT Ka]g2562579NJ 6 J
220 NI NI n E E|Bachelor of Sdakzgy Bachelor of Sdialmgical StienO&énE&En 1 @
00000 QDO O|BScBRYY BScBib®gical Stience KA g1 NOKhE S
3 O6eéKELKE 'k AELOT Ko ' iOE K| KAT |1 nhT NhoN|
3 Ji hi NgN 30 30 gl ij NI 8] I
32D JI Al NgN LNLT KQT N
3210 Ng NOE 24 20 gnl ij Ni O6]
3220 Ng NS | | 53 42 el NJKOBeOba
323D Ng NS I | 18 24 ceh OI0EN OQ K
OQONG NI t 7 7 LAT T 1T NTJ N
| NGERENE L n 6T €61 6kJ 1
330 J1 hi NgN 6 6 T SNINTnNL
KIi JIr T nih € el n11®l ] EI 1 eJni@ ] ET |1 1 AT EKKJI 0

0T
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KNj ENK 'k nEL OB KA ' kAN EL O2BA4| K| ' J NJ O
2, IONGhRT FRr T fOT Ar ] KAT | Kr
41) KAT g Nr I k n EIG63L00DNO DO gn | | NBOBIO nrl /] KnT T NJeél
O@O/ , / Ol N &rincipld®ijy 1 (General Biology 1) oKnj T ENK
| GNT7 AT NEOSIO0ZXE | GNT n 1T NENR@D| |6 I EKNT 1 N
&rinciple Biology 1 (General Biology Laboratory 10] Kk ET NJ J
[ 'k A E2RO3L00NOPAO O g A1 T NAORIOOB)A T | el KNh AT | KN(
&rinciple Biology 2 &eneral Bidlogy
OB NGNS [] GNT n1 NEANMTOR k §] GNT A1 BOBNKE nk|] KAT gnr ki
&eneral Microlalogpatory Microbioldgporatory ] KNt & SNIT
0000 | k E | (BOR1101X Q] gnl 1 NADG/N&/'E1 N
Botahy (Plant Biology)
L n T (@d3Re01) NO gnl I NT 20L& EL A
&ology &nimal Biology
601 e61 6« [40BH601) ij NOT € 61 @GOBAUA § 1 | j
&asic Biotechnology &iotechnology

g n 14038086 N O &

gnl LT NT NOk4B3B M

&iostatistics Biostatistics and ExtpkeDeggn
6 e KEENKI(402380B) N6 e KEENKI Néenj 1
(Research Prdjeciody (403B3)

(Research Prdgamiogical Scign

GOT



KNj ENK 'k nEL OB KA ' kAN EL O2BA4| K| ' IJNJ O
O@@D NGNS |66 KEENKO@023800)T N6 e KEENKI Nenjl|] KhTi gnr®d
(Research Prdjéaioig) (40304) ] KAT € SNI T
(Research Prdgeaiogical Scn

42] KN TOKMNr & nk gndoB1B0 ] NT Arjénk o6& I NT 7 NO&|] Kn T ]gHn il
] KAT & S NI |&eneral Mictody Microbiology | KAT & SO N
OOAGAG I ET|3806 0D e SNI T NV Nj
43K N7 I Ng NI 6eJnl NI'TKAj QL [KNj I NgNGEr

0ODOOI NgN &2.10. . 2"

(Organic Chemistry fdrRiang

] GNT nT NENKo6 eJ

&2.10. . 3"

(Organic Chemistry for Biolog

Laboratory)

6eJnl NOeKNNT gKN{TIINgNE
&2.10. . 4"

(Analytical Chemistry for Biol
Science)

] GNT AT NENKoJ éJ
gnikpNLo. . 5"
(Analytical Ché@mi®iglogical

Science Laboratory)

KNJ I Ng N El

90T



KN ENK

'k nEL OB KA

' kAN EL O2BA4| K|

43KNJ | Ng NI
OZBOOOT Ng N

gnl 6eJnLSRRKHM
(Biochemistry for Betogyica)

] GNT Al NENKgnl
&2.11. . 7'
(Biochemistry for Biological S
Laboratory)

| N6 L1 NT j NQsoN
(Ecology and Conservation B

KNT TG N E
el NI KOS

] GNT nT NENKIT N&
&403202

(Ecology and Conservation B
Laboratory)

KNT ITNGg N E
el NJ KOeE]

' AT T nLNLT Kapok
(Genetics and DNA Technolo

ENKLKONELKKE Q]
(408705

(Creativity and Development i
Innovation)

6eKNDr I EJN@UIBNIE

dnstrument in Biological Scier| K

L0T



KN ENK

'k nEL OB KA

' kAN EL O2BA4| K|

43KNJ | Ng NI
OZBOOOT Ng N

L nJ JT NI NEAOEDOR j
(Seminar in Biological Scienc

| + E] GNT nT NENI
401801
(Fieldwork in Biological Scien

OZ30®O6 NG N |

ExknnJdi N

1 DgLINT e KOk N
&erb and Products

| DGOLK|] gEN&O&
& conorfkant

' D1 EL geé NE @&k N
&ingiberaceae and Utilization

¢ ONI rOH NS @ M| K

Kice and Rice Products

OJKEI nr 6] RBRPX
&latural of Beneficial Insect

JIEkknNnLEQT fr @03 K

&latural of Beneficial Mollusk

el NJI Kk NEI kK NBD3 K

&iodiversity of Animals

80T



KNj ENK 'k nEL OB KA ' kAN EL O2BA4| K| ' J NJ O
43K NJ I Ng NI I AT T nLEIBRKAEAN|KN] | Ng N El
0300l NgN &enetic and Society
oooboePRPdO I IKQE NT NT c930E 6| KNj | Ng N CEl

&lementary Molecular Systen
ENKI Nhij NI IOMINJENKN] | Ng N El
§ i IRij16ep
Hrawing and Photography in
Scierce
Ol el NelT NHDIDB] [KNj IONg§ N CEl
(Technigudiological Science)
61 eI Neol DRIFG] [KNj I Ng N
&034 00000000
(Animal Histology Technique a
Slide)
O O ExOOWAJA O &Nk NI T K@AGEWYEI g [ KNj | Ng NEl
Ok NOT €61 6 (Microorganisms in Daily Life)
6 RhOk Nj4e@NPRIj n{KNj I Ng Nl
(Mushroom and Mushrooin Pr
61l e61 6kj noabd i KNJ I Ng NCEl

(Biotechnology in Daily Life)

60T



KNj ENK 'k nEL OB KA ' kAN EL O2BA4| K| ' J NJ O
43K Nj | N @NDIq gnkgnl I NTjJ NI RIKNj IONg Nl
0300l NgN & 2971 1
O 0 OBIPHIDIO &airyd Dairy Products Mitrol
Ok NOT é61 6 enkgnl | N&25MT L) (KNj | Ng NCEl

&ood Sanitation Microbiology,
EnkNOIfIN@MER DY (B

&osmetic Microbiology

61l e61 6kjngnlij|[KNJIT NgNCE
40¥0

(Biotechnology in Functional |

ENKO1I NNOknAnR] E[KNj I Ng NGl
& 28121

(Tissue Culture of Ornamenta

6l esl 6kjngnlij KNJIT NgNGE
I KA ] A0BRG AT ij N

(Biotechnology in Utilization ¢

Resource)

6l esl 6k]j ngnl jIKN] T Ng N

| P&e®4a nl O
(Biotechnology in Diagnosis)

OTT
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&colagy

] GNT n 1 &DBIRART NO |
&cology Labdratory

~ —d
A v

gnl I NBOBIN@I E O Gk
&ell Biology

] GNT nT NE490X408 |
&ell Biology Laldoratory

KNj ENK 'k nEL OB KA ' kAN EL O2BA4| K| ' IJNJ O
440K N] I NgNT[WhL NREUDT.AT/T o] d | KAT KNJ |
4.41 N g N OE | (General Physics) or INNLJILI
] GNT nl RENKIJuD N Ok NEN KNH q])
(General Physics Laboratory)
Oé k @@k001 O/
(Calculus 1)
O é KM@K O
(Calculus 2)
A4PNGNOF|[ENJ I Nij NeLNLT ¢ | KAT KNJ |
&031202 Or INNLJ LI
&nimalinatomy and Physiology Ok NLT NT EN

IT1



KNJ ENK

'k nEL OB KA

44K NT T NG INH
442 Ng NG I

| AT T(4pR1KDB)T K 01O
&enetics

] GNT n1 MEBMB5) A1 1
&enetics Laboratory

ij NI NI n E E &D3R0BA I
&nglish for Bidlogy 1

ij NI NI n E E2&D3P0B5N I
&nglish for Bidlogy 2

ENJj I Nij Né LEI403R1d
&lamnatomy and Physiology

FTNEKJT NT NT 8F E
&axonomy of Living Things

el NJTI k NET k NFO330L
&iodiversity of Living Things

| NI r’146384f§1|4§ NKO&
&volution

LndJT N&asaalnil [ N
&eminar in Bidlogy 1
LndJJT N&asIBen | | N

&eminar in Bidlogy 2

' kAN EL O2BA4| K|

AN}




'k nEL OB KA

- | &enetic and Evolution

I n T 17 nL NLEDAIMDOK N

E n GI03820p N
&ntomology

I n E&OB3RA7] N
&alacology

| NT J NL nT(083808)1 R
&dMammalogy

&n K @G3M50INT § N
&icrobiology

[k AEENKO]| K K0316D]
&rinciples of Food Processing al

L NI K 40Q370LNT ] NO&
&hycology

] KL @037 | N
&arasitology

I N§ Ok NHKOSZIOBK T O
&lants and Local Foods

L AT | Qoel@220BE K Nh
&nvertebrate Zbology

' kAN EL O2BA4| K|

eTl




KNj ENK 'k nEL OB KA ' kAN EL O2BA4| K| JNj Ol
440K NJ | NgNK[L AT T qI40BR0K K OEL T K
O@ZAD N § N 6 I | &ertebrate Zdology ik

] PEWKQOB22061 ] NO&
&rnitholbgy

I NO6 I L403230% N|] k No
&orest Ecology

I A1 T nd4D3R4D8 K QL n 1
&nimal Genetics

I N1 17 n L40%28B0K )& n K
dMicrobial Genetics
dnkgnl | 81325061 NE
&gricultuviatrobiology
61 e61 6 k] 4032603 N
&icrobial Biotechnology
gnl I NO | &0330NE N K
&iome and Tourism
gnl I N&OBIOELNK 6 & K
HevelopmeBialogy

61 NR&AOBPIMAT I | NT j
&listology

Vit




KN ENK

'k nEL OB KA

44K NT T ANIG N
\CHERD N g NG I

ENKLSNKI ¢ Ok NO E
&033106
&urvey and Collection of Loca

ENKLSNKI ¢ Ok NG E
&033209
&urvey and Collection of Loca

J n 1&03821Dp N
&chthyolbgy

ENKL &033212L n 1 | q
&nimals Stuffing

OJ kK EQOBNARI ET Ol
Basic of In'sects

Rl | NAZO3ISIDE k n E |

&reshwater Biology

J k1 N| BON33@BOI h k €
&nvironmental Pbllution

I AT T n L ADB3400Q]] KN
&opulation Geénetics

I AT T n L40BBA1XK Q6 J &
&olecular Genetics

' kAN EL O2BA4| K|

GT1




'k nEL OB KA

44K N |

B

[(®)] Z(‘—>
Z & 'm

o.Z.z
-

- | 8iology of Mushroom

gH NT j(4083608)5 [ Rh

&nkgnl | &B35M1 NE
&edical Microbiology

K N1483331N O &
&ycology

O7 e1 mMo3B17 | NT jJ N
&acteriology

i K NT ij A #H g &08B543)
&icrobial products for health

61 e61 6k j(AROBIGBL) n
&ene Transfer Technologpin

' kAN EL O2BA4| K|

oT1
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T NKNEG] KAJTO6T n]J 7T eSNFTNT Nj KNfJ T NGNIkAELOT K| KAT
| I 'k ] KINGIREEN EO1 , L  KAEL@J2BBR ®NAT | KL Nr K
0] KN
| NgNOET
1 2 . [2/13.rul INFEIL ¢aN T 3(25)|] Kn TN
(Fundamental Physics) & N Hoh
C00@BANTAOAONIJgOo®ND €61 T nrdik
ENKoexkDrlT1Tnréfaé@ddélkl]] GNT
EnNj Oéel NIJT T NOT nT O k|WhL N
KOl T OcclJIJt NOOJIJ N6l Kk RE|6 1 101
6T DRIET NT k1| gn LI hé
Sl gr*Otcarmp* OdnENK?S
energy, momentum, simple maesindsctiem L' I T §
principle; introduction to electricity and he/i N T
and practical experiment relevant with corti| §ifiN |
0 [4021108 ¢ J WIOOOIO@O O O O@EBMB( 4021008 ¢ I Al nr | ] O/ ©O@EDAY | KA T |
O 0 O (Cere@Creas® © O O (General Chemistry 1)
0000 NGWNI GEBIBPIHED Knj T JOOOONROKAEBAROSNOT B
I NKOKk NENK&SNOT EliNt nT T N6eJnOoLJT AN OGN § Kk
I AT T Noe@KDLKn""GNeT-Eh I NKk Nk N] O& | EOE@RIENE|N
I NKk Nk Nj] O EOEREOENKI ©F E] GNT nT NENK
' ©F E] GNT AT NENK

| KnE

8T1



[k A KNG IREEN EO 1, L

 KAEL@J2EBE RN T | K

Oc =
— Z(
—_

¢ ¢
1

Matter and classification, atomic
stoichiometry, propertigeeséntative and tr
elements, gas, lajuithnsand sofithg basic equi
for chemistry, safety in laboratory chemistry

Matter and classification, atomi
stoichiometry properties of representaton
elements, gas, liquid, solid, using basic
chemistry and safety in chemistry laborator

402110)0®NT n T NENK 6 e J n 1081

O O O (ZE2 e 00DenBIy Qabararory 1

O O O @ CBENGLGh hQRAkARKAEEE@ G B T
Practical experiment relevant to Gene

402100P0@®NT n T NE NK 6 eQ (xe>-Oh
(General Chemistry Laboratory 1)
] GNT nT NENKIG®J BN
Practical experiment relevant t
Chemistry 1 subject

| Kn

4021108060 A1 nr | ce] O
O O O Z&EzaeaDenBIQ O O
O 0 O O AN@ANG CBFEEQIHAI]. TOIONDEN
OOMBOO®AEJ ceh I NJ N E KOG

~ A -

325

Ok N] GNT nT NENKT Ar LI he
O O O Oy A0, BideD) Ehemical e
baselectrochemistry, nuclear chemistry, orga
biomolecule, environment chemistry and exj

to theory

402108 J A1 nrl ] O
(General Chemistry 2)

OO0 GHANIT OO d Cad2 OB HH T G N

61 F KQ6Joehl NJ N EQR

0eJneellt NOSeJnl Ni 6e

Ok N] GNT nT NENKT Aar LI h

Thermodynamic, éneetical equilibriut

base electrochemistry, nuclearashe roingtngjson

biomoleculeenvironmental chemistry and
experiment relevant with cortical contents

3(25)

| Kn

6TT
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4031000xOn Eg il I NT J
O@rincipRiology 1
OORONIT n EIgIIES Knj 1

O0O0EBEMODDENKOMNE I NT |

Ok NLNKoeJnél ELNr EJn

| NI nhT NENKOéil NJI k NET

'T eNTATEIF GO TANAKING NT 7 )

Scientific method, Origin of Earth, Ol

Evolution, Chemical Compound of Living O

Cell Divisi@Benetic and Evolution, Diversity a

Plant and Animal form and functio®s, Ecology

N O/Q3%6

J
)
|

4031000FO NT §J NT nr | oe]OQyEDE)
(General Biology 1)
OBONT I T ENKT NET NT ]
LIT nT NOk NL NK o & omél |1 5y
| NIl AhT NENKOeée i NHJI &k dNiE
Ok NI'T eNT iar &l Ei1 NngOkN
Scientific method, origin of earth
organism, chemical compound of living ot
cell division, genetic and evolution, diversi
of living organiant, gtd animal forms and
ecology
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O O O GizPIORDIYD abar&ry 1

O0O0@ANXOGKKO E|] GNT nT NEN
Experiment rele@umdiple Biology 1 st

403102GNT nT NENK g n | h(sel)
(General Biology Laboratory 1)
] GNT AT NENKT Aar LI h
Practical experiment relevant to Ger
subject
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| I 'k ] KINGIREEN EO1 , L  KAEL@J2BBR ®NAT | KL Nr K
0] Kn
7140310000 Eg Rl | NT J NOO3R25 (4031008001 | RT 7 NT nr | o3(@B)|] KAT H
O O O GIZIPIOBXDEOO O O (General Biology 2) ] KAT @
Okl gl NEI NIl AnhT NEN Tkl gal NEI NI AhT@&N] ©EIN
Ok NENKOEKNGOENKLAESELNT 1 AT T naOh SIEN@ER KK K N7J ol
TNNEf OGN KNNEENj LATI g|él Ei DGOKNT T T nNEf OEI |é] NJ]
Theory of evolution, Metabolism, RefT k| g n O Ok NL |
Development, Photosynthesis and Respirati Theory of evolution, metabolism, |[E AT L T
System in Animals and Laboratory and development, photosynthesis and res Gl E N
orgasystem in animals and practical expe | E & Q]
with cortical contents [ NT j
gnil i
8 409100¢0FONT L N L T K@IDRIDIEESE | Kn T K
(Mathematics for Science) OKnj I
OOGODOKNIIPEEQgnNnT OKOK Bl O
ESNT I T EKNEOKNINT Ok N|J&T né
ENKJ] KNj nET q L etk ©
Set and functionality, the real nun E N K 8
sequenaesl series of real numbers, limits { L. I T T
of functions, derivatives of functionsand agi N T j
gnl ijN

121
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0] Kn
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7 | 40315080r0K GNAl Inlr N Toe| 3(D6) | 40MDOPK gl I NT | N 2(04) ] KAT K
O O O (&M@ dbgyO O O@!forobiolbgy | KrAlT N
OOP®NT eI HKM] T I NEn OD®RAI nT Nei NoJEOKERITK] Kn T
ORI ATNéil NJo| RT JIENRDOKNERKKEGNESE NG KT T n |

T nEKJII NT NI OLAHGNIT I 1énk NT T K] QT Ar LS®EAE] BN
OT eTHoKNA] O KBORIGKNO@IENKOI T] Ok NENT NKHAL n|K NJol
EnkNITKAj] QeEnt A NT O RS Hiory of microbi@bacture and furé | N J g
I NI NKOFnT NI EKKJ OE NK|reproduction and growth, classification {& B E INR
History of MicropiGiyStructure, Tax microorganiime; important of microorgal fir J
Morphology, Physiology, Reproductive and ( agriculture, food, industry, environment,|0 | K |
Fungi, Uéir Algae and Profdeo&elationship b sanitation, microbial products Ok N& |
Microorganism and Food, Water, THeil laupabr; [
Microorganisms in Agriculture, Food, Indus| L N JTNy
Environment 7 hOl
ENK.I
i K NT i
[ |403150B0@®NT AT NENKe&nk g 121 (40320 GG NT n 1 @OBPROOQKOPMI]] KA T |
O@éneral Microbiology Laboratory Microbiology Laboratory) ] KAT §
OOR®NIT n radieglimo Knj 1 J OO GAN Ml INIEMNé| ey fE En|] K BIN
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1 | I 'k ] KINGIREEN EO1 , L  KAEL@J2BBR ®NAT | KL Nr K
0] Kn

OBQBD hkl ET inr L | 4081% Practical experiment relevant WK N7j d |
enkdgnl I NTJNTAri cel contents el NJg
Experiments related to The Conten & b EINN

General Microbiology ITar J
0] KNI

Ok N& |

T ALl

L N JTNy

i hOl

ENK.I

i KNT i

[ 4032000060] n F NT T Ki ] qOGID| & nKN j
(Organic Chemistry for Biological S| El' 6.Ji 3
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