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AAndug |

(Basic Physics 1)
WAnANugw |

(Basic Physics II)
Nanans

(Principles of Statistics)
NANTIINY

(Principles of Biology)
PIemaUHuRnIs

(Laboratory in Biology)

- v nanigUeay
0140231 1** 3@l |

(Biochemistry 1)

94  WUWAA

23y

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

1(0-3-2)

2(2-0-4)

2(3-0-4)

3(3-0-6)

3(3-0-6)

1(0-3-2)

40  wuene
2(2-0-4)
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*578730 vy

“*e3mUTUUTe

01402312*UfURAn15¥eil |

(Laboratory in Biochemistry |)
01402313**Fadl |l

(Biochemistry 11)
01402321y n1sieesiionaduadl

(Biochemical Instrumentation)
01402322* wATANTLAd |

(Techniques in Biochemistry |)
01402323* wallana@aail |l

(Techniques in Biochemistry II)
0140241 1** @Al |l

(Biochemistry I)
01402423* FaliTsWand

(Physical Biochemistry)
01402492* msAnwudaysan1mduadl

(Integrated Studies in Biochemistry)
01402497  &uuun

(Seminar)
01403221 iUV

(Organic Chemistry)
01403225 UfuRn1sAliBunsd |

(Crganic Chemistry Laboratory 1)
01403231  Usuadmsgvnmaail

(Chemical Quantitative Analysis)

01403232 UURn1sUSINaimEviniuall

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(1-6-5)

3(1-6-5)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

1(0-3-2)

2(2-0-4)

2(0-6-3)

(Laboratory in Chemical Quantitative Analysis)

01416311 wanWugA @RS

(Principles of Genetics)
01419211 ga¥vinewhly

(General Microbiology)
01419213  ga¥vinewhluniaufodns

(Laboratory in General Microbiology)

3(3-0-6)

3(3-0-6)

2(0-6-3)
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- Janiziden laitiornin
Ihdenzeusnngulanguuiduselud
nguit 1 wuulaseaudde
Th3ousneiveadl
01402441** e aulel
(Enzymology)
01402442** Fpflvoansniiipddn
(Nucleic Acid Biochemistry)
01402443** Fpsivealusiu
(Protein Biochemistry)
01402491** sflauisidiugumsiaed
(Basic Research Methods in Biochemistry)
01402499*lassuiTenediail

(Research Project in Biochemistry)

31 wUEAR

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(1-0-2)

3(0-9-5)

wazlmidenisouainivntaasuluaivdunidiswa 014024xX Taiteanin 15

wein fesled1esedvselull

01402431 P allnauiialnes

(Computational Biochemistry)
01402444 YualveIdiia

(Lipid Biochemistry)
01402445 wanyaveIvemansdiluiana

- (Fundamentals of Biomolecular Sciences)

01402451 U ATvEWYYE

(Human Biochemistry)
01402461** Y uALiUpINY

(Plant Biochemistry)
01402471 Fuafllnwuinig

(Nutritional Biochemistry)
0140247 2** AN WM WTLA]

(Biochemical Toxicology)
01402481 @ Lpilinalulal

(Biochemical Technology)

913U TUU

3(2-3-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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01402482**FAINISINYAT 3(3-0-6)
(Agricultural Biochemistry)

01402483** Fupilvomediueitinmuaznisussend 3(3-0-6)
(Biochemistry of Biopolymer and applications)

01402485* AuIMINTaNTIuNeTuall 2(2-0-4)
(Knowledges of Biochemical Innovation)

01402496 Faaaniendnad 3(3-0-6)

(Selected Topics in Biochemistry)

- Vo a  a o < v oA ad a a ¢
LLﬁ3/%5@1%LaaﬂkiUUTUWVILﬂUTUUQﬂUﬁU'JLﬂﬁJVlLUWHBUIUﬂmE?VIEJWﬂWﬂmi‘Wi@ﬂmz

duq AUy maineaans lddesni 3 wuiein

vi3e nguil 2 wuuaniaAne
Ti3euseivdied
01402390% NSLATEUAINNSONANAIANY 1(1-0-2)
(Cooperative Education Preparation)
01402445* winyaveIngemanitiluana 3(3-0-6)
(Fundamentals of Biomolecular Sciences)
01402485* ANUINIUIANTINNITUAL 3(3-0-6)
(Knowledges of Biochemical Innovation)
01402490* anfiafinu 6(0-6-4)
(Cooperative Education)
warlidendounninidaasuluanvdvfifisva 01402axx laidesnin 15

1 a

neAn
faRlag9sevIRe lUT
01402431 FalinoURLnes 3(2-3-6)

(Computational Biochemistry)

01402441**3ngeule 3(3-0-6)
(Enzymology)
01402442** Faliveansntinasn 3(3-0-6)

(Nucleic Acid Biochemistry)
01402443**yupivalushiu 3(3-0-6)

(Protein Biochemistry)

*59g 39 Ll

*1e3vUiulse
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01402444  Fupfueddns 3(3-0-6)
(Lipid Biochemistry)

01402451 Fuailvesuyud 3(3-0-6)
(Human Biochemistry)

01402461** Faivoane 3(3-0-6)
(Plant Biochemistry)

01402471  TuANLABUINTT 3(3-0-6)
(Nutritional Biochemistry)

01402472** R inendauall 3(3-0-6)
(Biochemical Toxicology)

01402481**Fuallmalulad 3(3-0-6)
(Biochemical Technology)

01402482**FAlin15ineAs 3(3-0-6)
(Agricultural Biochemistry)

01402483* Fualvomadiueiiinmuwaznsussynd 3(3-0-6)
(Biochemistry of Biopolymer and applications)

01402496 BZesawiznisduad 3(3-0-6)

(Selected Topics in Biochemistry)

4 v o al a o < Y o oA aa a a & e
LLaﬁ/'VﬁE]‘h/‘?LaaﬂL'SEIUTU'WlLﬂU'J‘UENﬂ'U‘U'JLﬂllVlL‘LJﬂﬂ@utu@]mx'l‘ﬂﬂ']ﬂ']ﬁﬁl?ﬁiﬂﬂmg

e n v a = g v 1 | =
duq MUy mIIvemans bivasnin 3 wuaede

3) NUINIVABNLET laidaendn 6

R RIS

WU
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3.1.4 LEALHUNITANEN

WuUNgu? 1 wuulaseanuiae

W 1 mamsdnuil 1 Puunieiin (vu.usseng-su U §URNM-vu. Anyiiienuies)
01403111 iy 3(3-0-6)
01403112 UfRmsiaiivialy 1(0-3-2)
01417111 uAaAAE | 3(3-0-6)
01420113 UHURNHEANS | 1(0-3-2)
01420117 WAndiugu | 2(2-0-0)
01999111  AERSHILAUAY 2(2-0-4)
01355xxx  AMWDINAY 3(--)
Fnrdnwvialy Fnasaumea/neufames 1(--)
534 16t == ]

Ui 1 mans@nwii 2 Fruumiieiin (vu.ussee-su URnns-wu. Anvidienules)
01417112 uAaAda |l 3(3-0-6)
01420114 U{uRn1sWENS I 1(0-3-2)
01420118 Wanddiugtu I 2(2-0-0)
01424111 w&NIIINY 3(3-0-6)
01424112 F¥menaufianis 1(0-3-2)
01175xxx  NINTIUWARANW 1(0-2-1)
Ffinuviily nduansegiidaw B~
Fdnuvialy nguanssnaidesinsuarnaiiiodan M- -1
52U 17(- - )
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01402311
01402312
01403221
01403225
01403231
01403232
01355xxx

| a
Uh 2 AMAn1sAnwIN 2

01402313
01402321
01402322
01416311
01422111

UUANsiediBumsd |
YSunadnsgviniunadl
UfuRn1sUnaimeinnaadl
AWIDINQY
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Al navansveyailay

FAnwIinly nauansrauvemans

FIPEY

Fuedl |l
Ansiasesiienadang
wiAlansTall |
wanwugenans

wanada

JAnwwialy 3marwilne

3734

3(3-0-6)
3(3-0-6)
3(1-6-5)
3(3-0-6)
3(3-0-6)
3= - )
18- - )

uureia (Bu.uTse1e-wL. U uRnM s Anwdenuies)

Frunumthefin (wu.ussene-ru U TR T-vaLAnwmenuled)
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01402323
01402411
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01402442
01419211
01419213
01355xxx
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01402441
01402443

ol = nl
U 4 MAN1SANEIN 1

01402491
01402492
01402497
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PIPEY
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39U

Tumhein (vu.ussee-vu.U TR s-vu.Anvaienues)

3(1-6-5)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
2(0-6-3)
3= - )
200 - -

3(3-0-6)
3(3-0-6)

1(1-0-2)
2(2-0-4)

3(0-9-5)

't

uuhein (@u.ussee-yu. U iRN - v Anwimenues)
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nguil 2 wuvaunadne

P = a
UM 1 ManisAnen 1

01403111
01403112
01417111
01420113
01420117
01999111
01355x%xx

Tuhein (uuTseg-sa UJuRni - Anymenue)

wilvialy 3(3-0-6)
UftRmsieiivialy 1(0-3-2)
LARAE | 3(3-0-6)
UHURMSENS | 1(0-3-2)
MAndfugu | 2(2-0-9)
ANERNSUAUN LAY 2(2-0-0)
NTDING Y 3(--)
YAnwialy Transauwme/reninnes - -

EiPY 16(- - )

oy = P
U9 1 MANISANEN 2

01417112
01420114
01420118
01424111
01424112
01175xxx

Pununein (Y. ussene-vu U §URNs-vu.Anwsienues)

wARAAA Il 3(3-0-6)
UURnsWEN Il 1(0-3-2)
Nandiugu I 2(2-0-4)
NANYIINEN 3(3-0-6)
Fng1naUuRnig 1(0-3-2)
Aanssunadnu 1(0-2-1)
F@nwiily nauanssegiilay ==}
Andnwialy nguansznailodneuaswailedan 3(--)

524 17(- - )
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U 2 manisdnwn 1 Fnnumbheiin (vu.ussers-su TR s-vu Anwienuies)

01402311 %Al | 2(2-0-4)
01402312 U{URN1sT0AL | 1(0-3-2)
01403221 adidumid 3(3-0-6)
01403225 U{UANSLARBUNTE | 1(0-3-2)
01403231 YSmamsiziviaad 2(2-0-4)
01403232 UfuRnsUsinaimseimaad 2(0-6-3)
01355xxx  ANW1DINGY Bk == 1
Fendnwvialy nauanszegitiay 2(- )
Jdnuinly nauensauvSumans 3(--)
33U 19(- - )

U1 2 mansfinund 2 Puumhein (vuuTsene-vu. U uRnis-va.Anwisignuies)
01402313 Fuadl |l 3(3-0-6)
01402321 Awnswedesionedauai 3(3-0-6)
01402322 wiAtian1atad | 3(1-6-5)
01416311 vidnfugenans 3(3-0-6)
01422111 vanada 3(3-0-6)
Adnwill Jvnwilne 3(--)
57U 18(- =)
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A = | o 1 a A ee 13
U 3 aensfined 1 Fumhein (va.uTene-vu UfiRmM - v Anwimenuied)

01402323 inAflAnguall I 3(1-6-5)
01402411 Tuadl Il 3(3-0-6)
01402423  FuadiTanand 3(3-0-6)
01419211 qa¥inevialy | 3(3-0-6)
01419213  ga¥inenly maUFtRng 2(0-6-3)
01355xxx  NW1DING Y B ]
I Laniziden - -3
57U 20( - -)

Ui 3 ensinudl 2 Pumhein (vu.ussee-vu. U iR s-v Anvisienuied)
01402445 wanyaverIineImanitiluiana 3(3-0-6)
Ty aniziden o - -)
W deniad 6 - -}
571 18 ~ =]

U 4 npnsAnund 1 Tumeia (vu.UsTee-va. U§URns-vu.Anwinignues)
01402390 NISLAIBUAIIUNTBUARAIANY 1(1-0-2)
01402492 MSANWITAATTIYTUINTT 2(2-0-9)
01402485 AMUIWIANTTUNNT AT 3(3-0-6)

01402497  duuun 1

W naniziden 6(- - )
Adnwily nAsANSEMARSUMEUTENBUNNS 3( - -)
571 16(- - )

Ui 4 menis@nend 2 Sunumbeda (vu.ussers-se I URns-vu Anvideauiea)

01402490 @NNAANE

F L

T
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3.1.5 A@5UesI831

3.1.5.1 nednmusiaivivemangms

- e luvdngns

01402311**F el | 2(2-0-4)

(Biochemistry 1)
Iiidoadeuinnew: 01403221 wieSsundeuiiy
wﬁ’lﬁuaaﬁmmé’wﬁmﬂaaﬁw uagasazatgUrinesfanszuIUAIS
Fuafineluead saduseneu laseade wazutirfives arslulawnse
Wsiu nsnfanden afe el Janfiu uaznisussand
Functions and importance of water and buffer solution to
biochemical processes in living cell. Components, structures, and

functions of carbohydrates, proteins, nucleic acids, lipids, enzymes

and vitamins, and applications.

T

01402312**UuAn1sduadl | 1(0-3-2)

“edruTulse

(Laboratory in Biochemistry [)
AiidiaaTounntou: 01402301 wielBsuniouiu wie 01402311v3e
ISeunsouiu e 01402315 Wsoleuniauny w3e 01402316 30
\SHunIouny

UjtRniaidesiiosuazinived awninstilnwed nnsdiaes
lassafivestluana aud@ninignmuasiad uasn15iATeRdn
luana Aanssueuled wadalasuilnns

Laboratory on pH and buffer, spectrophotometry,
biomolecular modeling, physical and chemical properties; and
analysis of biomolecules, enzyme activity, chromatography

techniques.
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01402313** qmil Il 3(3-0-6)

(Biochemistry 1)
JfiFeadouinriou: 01402311

mavimihiveseuleiiazniseuey WunueATuuarTamdse
Amsaaneuasduasgivesasiiluananasnsnuan Srduasz
YDIAFUTENDUNGMUGUATNTHUATITRMBUAY A1IMIAITUVRIA
Wue Msmuaunsianieenvesdululnsuailon

Enzyme functions and regulations. Metabolism and
bioenergetics. Pathways for degradation and synthesis of
biomolecules, and their regulations. Biosynthesis of high energy

compounds and photosynthesis. DNA sequencing. Control of gene

expression in prokaryotes.

01402321* 391 5LA3eilonaTaLadl 3(3-0-6)

**5edvUsulse

(Biochemical Instrumentation)
= A } % = [} = = 7 %]
AYIADILTYULNDU: 01402313 AIDLIYUNTDUNU

nsldiesasdlemsduniinedovdnnisvesailudy vy

s s

wied awninsalnd msiedeugdaluwiin lasunnns il inflgfiAuii

U
i

WuEALUNINSIUAS LAS Rd AT IZLaTIaNa UVRIUSAY LAS B

ot

wATEikasATeEdUTeIAEuLe ITeufiuUTnuar AT Eians
Wugnssuuuushluii warguasaide

Use of biochemical instruments based on principles of
electrochemistry, centrifugation, spectroscopy, electrophoresis,
chromatography, immunochemistry, mass spectrometry, protein
synthesizer and sequencer, DNA synthesizer and sequencer, PCR

machine, and laminar flow cabinets.
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01402322* wAlAN9TLALl | 3(1-6-5)

01402323*

*s7g3y lvs

(Techniques in Biochemistry 1)

Junfideadeunirou: 01402312
wallanesduaddviunisadnasdaluena wunuedfuveds

luanakasnalnszauluianavaanssuiunistuedl Barsuanwad ns

=

anmznoulusAy msﬁﬂﬁiﬂ‘ﬁﬁumqwé FWarvdTulusiu n1mn
Aanssuvaeulel wazaauwamaniveaoulul

Biochemical techniques for extraction of biomolecules.
Metabolism of biomolecules and molecular mechanism of
biochemical processes. Methods of cell lysis. Protein precipitation,
Protein purification. Methods of protein determination. Assays of

enzyme activity and enzyme kinetics.

wAtANTALl || 3(1-6-5)
(Techniques in Biochemistry I1)
a Y a i
APIVANDUIYUNINDU: 01402312
wiatanaaiidniunismzidoaiebolazigad Feszau
Tuanauasdrasaumeaiugiu uazwaluladfAduognuay n1sviaT
A:J =l o LY A‘ =l U
WiENgAveINITkanteanvadluTiu Mmsvilviusansveddusiuniglag
W lanIARUUNENNITTINIE N1ImANdnvuzanIzYadlUsAY N3
=y ¢ W aa =l @ =l o | 1 =l
Ansgidunsiserveslusiudulusiu msmaunisfiegvelusiu
wazdmnssulusiu
Biochemical techniques for tissue and cell culture, molecular
biology. Bioinformatics and recombinant DNA technology.
Optimization of protein expression. Protein purification by affinity
chromatography.  Protein  characterization.  Protein-protein

interaction analysis. Determination of protein localization and

protein engineering.
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01402390* NITLASEUAINUNSBUANAIANEN 1{1-0-2}

(Cooperative Education Preparation)

winMs wwIRnLaEnsEUIUNMTVRIANAIANY Seilutotadud
Aeades mnuiiugunasmaialunsaiasnuendn arudiugnily
nsUFTRNY msfemsuariywedinius sy aiinaw szuung
Uimsanmwlugaiuusenaunms madanisuiaus nslisusieanu

Principles, concepts, and processes of cooperative education.
Related rules and regulations. Basic knowledge and techniques in
job application. Basic knowledge and techniques in working.
Communication and human relations. Personality development.
Quality management system in  workplace. Presentation

techniques. Report writing

0140241 1**%7adl 1l 3(3-0-6)

(Biochemistry Ill)
Jpiideaeusnniew: 01402313

winnsuazanRveadetiniw seuszneuvesdeiuad seuy
nswudwdeuwed Wsuduindeuluwad nsaieleudysin w
wuafiduwuuensin anuimutlulagdudmiunisAnauwasiamun
34

Principles and properties of biological membranes.
Components of cell membrane. Transport system through cell
membrane. Motor proteins in the cell. Signal transduction.

Integration of metabolism. Current advancement for drug discovery

and development.

g

01402423** Fadliianand 3(3-0-6)

*gp e Ll

53U TUUT

(Physical Biochemistry)
Yfideaiounndou: 01402313

wvlaanan @i guumamaniwazaaunamanslulien
maail vinmsmaliana@uaiideid@ndlunisinseiunialuens

\BenmuNNLazIBIUTIM
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Biological macromolecules. Thermodynamics and kinetics of
biochemical reactions. Principle of techniques in physical
biochemistry for qualitative and gquantitative analysis of macro-

biomolecules.

01402431** Jualineufiines 3(2-3-6)

** 5839 UFUUR

(Computational Biochemistry)
JyiideadouInney: 01402313

=

n1sduAuuasfsdeyavingrudeyatinnaim nsiaseideyadn
luianaszaudiiduie 9159ue uazlushiu Tuearesnisnsadunisdn
29NYRIFUNTOU MINATIZNUTIUTDLOULNFRT NI N1SRTI9dBY
Aumwidy ndlelndfildainnismdiuiua msdummiuadiees
tandlelnduaslusiulssinndisain mafisuiSeswanguinilolng
uwaglusAunuulaneauaglnauea msAnwANuduiusvedluanall
Wanmsandduiandlelnauaslusiu indesflofransaumeiiianis
nanlusAu nsiinseiantAuasvifiveslusiiu ndesilodiass
lassairavesarsiiluiana n1siiaseideyalasiadiauaznisdians
lassadessauluanasmenauiimes
Biological database search and data retrieval. Data analysis of
biomolecules at DNA, RNA and protein levels. Modeling program for
RNA splicing. Analysis of restriction digestion sites. Evaluation of
nucleotide sequences obtained from sequencing. Heuristics for
similarity search of nucleotides and proteins, local and g¢lobal
aliecnments of homologs. Molecular evolutionary analysis of
biomolecules based on nucleotide and protein sequences.
Bioinformatic tools for protein production. Analysis of protein
properties and function. Biomolecular structure visualization tools.
Structural data analysis and computer simulation of molecular

structure.
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01402441 3naaulyyd 3(3-0-6)

(Enzymology)
Aiifeaisusnriou: 01402313
Taseadranaznisvimifiveseuled nguosguvwamans
saunarmansvosaule msdudiuasnismuguianssuvesoules]
nalnmsisefidevesieuls Miswiiserililvlusiu msdseend
wwulesluazimaiianiaeuled
Enzyme structures and functions. Laws of thermodynamics.
Enzyme kinetics. Inhibitions and regulations of enzyme activities.
Enzymatic reaction mechanisms. Nonprotein  biocatalysts.

Applications of enzymes and enzyme techniques.

01402442** Y ailveansniiinasn 3(3-0-6)

(Nucleic Acid Biochemistry)

a dv o i

AiiReasguNNniew: 01402313
prUsEneuLaslaTaivensailinddn nszuiumsluguaslen

< ) i o g [ ¢ & & =l

Weafunsanewuuresidue nMsduaneioniiduewaslusiu N3

muauMskantoenvasdulussiuiunnaeiu elianadedvense

InFBNTEAUNUgULAzIATATuge uarn1TUsEene

=D

Compositions and structures of nucleic acids. Eukaryotic
processes involving DNA replication. RNA and protein synthesis.
Controls of gene expression at different levels. Basic and advanced

techniques in nucleic acid biochemistry and applications.

01402443**qaiivelusiu 3(3-0-6)

* $183UTUUT

(Protein Biochemistry)
NP sULINeY: 01402313
Taseas1erealusiy nswukaziadesnmuaalusiu aunsnsen
90lUsAUNUIUSAULALIUSAUAUARNUA ANUAUNUSTEUI19LATIAS
£ d' =l = o ¥ A .:f
wazmimveslusiu nsuanseanlulSunnmnn nsvilivsans ms
Mlpssas1wedusiy  TUsAledind Jranssulusiu wunaluuauiselu

Tagtumemuaniivedusiu
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01402444

01402445%

*sedviu

Protein structure, protein folding and stability. Protein-protein
and protein-ligand interaction. Relationship between protein
structure and functions. Overexpression. Purification. Protein
structure determinations. Proteomics. Protein engineering. Current

research trends in protein biochemistry.

Fuallvodiin 3(3-0-6)
(Lipid Biochemistry)
IfiFosdeunnou: 01402313
FRRIINAvuazdRd N3TRTLUN MNTIN1aTIN TN Wunueidy
msafn Msliaseiuagiiliuians nsussgnddRanianisinuns
PRAMNITUNYAT UasnIshung Aemslusuianmaluladvesdiin
Lipids from plants and animals; classification, biological
functions, metabolism, extraction, analysis and purification,
applications of lipids in agriculture, agro-industry and medicine;

future direction of lipid technology.

VENLAYeYINe AR sTIlLaNa 3(3-0-6)
(Fundamentals of Biomolecular Sciences)
Anfifeaieunneu: 01402313 uio 01402316
Tassadeseiuiiugruresansiiluana warlasaiisauifves
Tushuuaznsninaddn uihilmeluwadvssansthluana nsdenuy
r9afldwe nMsdunsizensidueuaslusiiu  nsmuANNIsLARIEeN
yo8u Lwulvliazsaunarmansvetiouleyl wallantiadivesdmiv
nsanwanstiluananazioulsiuaznsussyng
Basic structure of biomolecules and three-dimension
structures of proteins and nucleic acid. Cellular function of
biomolecules.  DNA replication. RNA and protein synthesis.
Regulation of gene expression. Enzymes and enzyme kinetics.

Biochemical techniques for studying biomolecules and enzymes

and applications.
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01402451*Fyailvaayud 3(3-0-6)

(Human Biochemistry)
IvideeSeuunnew: 01402313 wSe 01402316

asAUsznoU wavnalnmstuaivesetenr uarssuuaieglusiane
e dudmiunmauszgndmsnsunng

Components and biochemical-related mechanisms of organs
and systems in human body that are essential for biomedical

applications.

0140246 1**Falvpafe 3(3-0-6)

01402471

** gedmUTuUse

(Plant Biochemistry)
Aiifeadeusnieu: 01402313 Wie 01402316

Tnssadauaznivesensuniuadiy Taseadne audfuaguiing
NRTINMVBIHTLEaaNY N1sdaATIzRnIlas n1swglanielauas
unuedTuvesmslulawmsniazann n1snssiulasiau Tnlngesiuunaz e
AIVANNTRTYLAUL SeRinguesivkaziuunuelaviyiend TTuuny
NIHANIBBNYBITU KA¥NITAIVANNITIATYLBINY NTUTHENABIA
ANUINITIAlvasiwludiunIsinees LazanaIngsy

Structure and function of plant cell organelle. Structures,
properties and biological functions of plant cell wall,
Photosynthesis.  Photorespiration.  Carbohydrate and  lipid
metabolism. Nitrogen fixation. Phytohormone and growth regulator.
Plant pigments and secondary metabolites. Plant genomes. Gene
expression and regulation in plant development. Applications of

plant biochemistry knowledge in agriculture and industry.

FupdlnguInIg 3(3-0-6)
(Nutritional Biochemistry)
Jenfideaiuurou: 01402313

WUWMURATY ANMUARING ANTUIA NITRATN N1TANRLY LaENS
YUNBVBIAITOINITNE N Tn1d U LLﬂ%LLfﬁﬂﬁlﬁlﬂaWLﬂju ANUABINTT

Tavwinislunneiivay waznisuszenividemsuasen
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Metabolism, requirement, deficiency, absorption, transport
and excretion of major nutrients, vitamins and essential minerals;
nutritional requirement under special conditions and applications

in food and medicine.

0140247 2** RANINT AL 3(3-0-6)

(Biochemical Toxicology)
rideuduniew: 01402313
NANN13VOINEING M NAT AINFuRUSVoIUI LN TaUE
arswmilfunismeuauss Yadufifinadenisnevauesiiv wunuedd
ve3E iy nalaniuaiivesaniniiy nasiall 598 laveuasdaiy
nalnnisdesduaruduivlunywd alnasunisnovaussfiy n1s
nageuAMIluiY S1unamsnaneiuguassutanisieus
Principles of biochemical toxicology. Dose-response
relationship. Factors affecting toxic responses, metabolism of toxic
substances. Biochemical mechanisms of toxicity from chemicals,
radiation, metals, and toxins. Protection mechanisms of toxicity in
human. Spectrum of toxic responses. Toxicity tests. Mutagenicity

and carcinogenicity.

01402481** uaiimalulad 3(3-0-6)

*aedrUiulse

(Biochemical Technology)
Aniifeaduusnieu: 01402313 wie 01402316
nannsmeluladfuad naluladnismindugiuienisuda
arsdrAgnetianin waluladieuleduaznisuszend walula@uad
ioudtymAsnedeutazndsunauny $a¥an uarnissvanddiu
DIMTUAENNNITUNNE
Biochemical technology, principles, basic fermentation
technologies for production of crucial biological substances,
enzyme technology and applications, biochemical technology for
environment and renewable fuel, biomaterials and applications in

food and medicine.
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01402482** FUALINNSLNBAT 3(3-0-6)

(Agricultural Biochemistry)
Juniidioadeumnou: 01402313 wie 01402316

FualiiAudesiumanunsvesiivuardniiasugia nalnfiugu
nefanilunsnouausiroanizauATEnIINAINd L MIAUAY
dnisununaslsn Juaiuszyndifienninuns Fuafidadinsevinig
N19NYAT 03AUTENOUTBIAY aTAY NARA M INSTTUIA Nsld
weadatugimnssutazmaluladdinm ieuiuugsnmuamaandnmng
NN WYNT

Biochemistry relating to agriculture of economically
important crops and animals, basic biochemical mechanisms in
responses to environmental stresses, pest and disease control,
applied biochemistry for agriculture, analytical biochemistry for
agriculture, soil components, toxic substances, natural products,
genetic engineering and biotechnology for quality improvement of

agricultural products.

01402483* YATveInadNoTIINMLALN1TUTEYNA 3(3-0-6)

ey nulge

(Biochemistry of Biopolymers and Applications)
AniidoaFenaniew: 01402313 wde 01402316

laseasne audivnanieniw N1sdIATIERLAZNITRALUTTBINDE-
wasrnmildunanuviiluanawazwediwesdrnmgnaay nssuds
nsulssunediwesirinmuazanuauisalunisgasaateniednan
Anufulansiinmuazauluivvoawedmeitinim nmsldnwed
wasFanmlunsuszgndnanisinens Aswanden tndunssu uazdh
QU]

Structure, physical properties, synthesis, and modification of
biopolymers derived from macro-biomolecules and their hybrid
biopolymers.  Biopolymer processing and biodegradability.
Biocompatibility and toxicity of biopolymers. Use of biopolymers in
agricultural, environmental, pharmaceutical and biomedical

applications.
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01402485* ANNINNWIANTTUNTUAS 3(3-0-6)

01402490%

01402491

*59g397 vl

(Knowledge of Biochemical Innovation)
JunfidesSuunniou: 01402313 ve 01402316

nanuanssudosdiy NMIAMUINIUITEETIND N15uNULAY
WarnnwAadnet nindaumeyandoty uinnssumediaivaznns
Uszgndvnensunng msinems WAL 81v15 wazgRamnsIuaui
\Redes mavtrudnulumhsnuiliiedes

Principle of innovation. Research to business development.
Product planning and development. Principle of intellectual
property. Innovation biochemistry and application in medicine,

agriculture, energy, food, and other related industries. Field trips to

related organizations.

auiamn
Cooperative Education

nsUfuRnsludnvaenidnaudinga arulasanisd ldsu
UG HADATUNITIANITIBNULAZNITUNAUD

On the job training as temporary employee according to the

assigned project including report writing and presentation

sullouitideiusumedand 1(1-0-2)
(Basic Research Methods in Biochemistry)
wmsgumLUaeasstui uguluiesufoRnaduasdanm
3¢5TIUMITINEMIINYIANT A5581uTIenITelunywduasnisly
dnvnass AnuudugnemansnaaewarAL@NNTaYing e ns
fheneanuAaIAAdey ningaunalygiuarnisenansies udnnns
WHUUYINUIUTINNTIY N9 38UlATIT9WITELAE I8N TINE
Basic of laboratory safety in chemistry and biology, scientific
ethics, ethics in human and animal researches, accuracy of the
experimental results and reducibility, propagation of errors,
intellectual property and patent application, writing a literature

review, proposal and research writing.
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01402492* msfnwuTYIANNITVINTIAT 2(2-0-4)

Integrated Studies in Biochemistry
AiideaSeuniew: 01402411

MIYsUIMs MaUssyna wagmsaiauinnssuvesnusluaian
Fad m‘s’L"ﬁ'wé'ﬂmﬁmﬁnLﬂﬁLﬁaLﬁuﬂmuaWﬁﬂunwL%'auﬁﬁm%’u
nsuitdgymilusmunisunmg nsinuas malula8ianm nsdeaisuay
mslrauiululssiiunsduniiegradussuy

Integration, application, and innovation of knowledge in
biochemistry. Use of biochemical principles to increase learning
quotient for solving problems in medicine, agriculture,

biotechnology. Systematic communication and expressing opinions

in biochemical-related topics.

01402496 Foqamematuadl 3(3-0-6)
(Selected Topics in Biochemistry)

o e W

A = s a & A 1

Foaawzyatailluszauligyins vteenldsululuumas
AANTTANE

Selected topics in biochemistry at the bachelor’s degree

level. Topics are subject to change each semester.

01402497  duuun 1
(Seminar)
dnauauazeiuseideithaulamedued TusedulSyges
Presentation and discussion on current interesting topics in

biochemistry at the bachelor’s degree level.

01402499*1A51913Fen9T 1Al 3(0-9-5)
(Research Project in Biochemistry)
Jiideadeunrew: 01402322 uay 01402323
Tasarnihaulaluuauaing 9 vesawduadl

Project of practical interest in various fields of biochemistry.

* 51797

** e uTulse “



- 513U NS/S e lunuadnwvily

01402101 MsiiunEafusiaTuALY 3(3-0-6)

01402111

01402112

(Beauty Products Literacy)

'

anuimaluiReafuannu ndfusiuazauuaondelunsly
\3osd1en msvsduafiuareyusiiiAeadastuaanuey arsdu
oyyadasy ayulwsuararseongnifildlunvdion omsiasuie
guauazauey weluladidernnuay medenldinfosdrensly
TinUszdrTu

General knowledge on beauty, chemicals and safety in use of
cosmetics, biochemical substances and their derivatives related to
beauty, antioxidants, herbs and active ingredients in

cosmeceuticals, dietary supplement for health and beauty,

technology for beauty, choice of cosmetics in daily life.

Fualdmsuingrmansnisunng 3(3-0-6)
(Biochemistry for Medical Sciences)
iideuFounieniu: 01402112
nszvrumsmedauad Tnssaiauagntiivesansialuana naln
nsvinuveseuled Feadvediniiu infous wazaase Wunuaity
VPINFIULALAITAIUAN NALNLATNITAIVANNITUANIDBNVDIEY
walulagszauliiana MsUssgnimatiialidmivingmansnmsumne
Biochemical processes, structure and function of
biomolecules, mechanisms of enzyme action, biochemistry of
vitamins, minerals and trace elements, energy metabolism and its
regulation, mechanisms and regulation of gene expression,

molecular technology, biochemical applications for medical

sciences.

UHURANMsTAdEmIUINeImansnIsLnme 1(0-3-2)
(Biochemistry laboratory for Medical Sciences)
Iiidoadeundouiy 01402111
wadauavuiRnmn@uedidwivingrmanivianisunme

Biochemical techniques and laboratory for medical sciences.
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01402301 **Jadlatedual 3(3-0-6)

01402315

#eiUTul s

(Abridged Biochemistry)
Jiifeassusnnou: 01403111 wie 01403115
rwegsdaailubssasunumvsinazansazarduines
Tnssadna il waziunuedduvesanslulawsn Wsiu nsailaedsn
wazdie oulesl Taweuleyl wasfndsalussuudinim
Abridged knowledge in topics: role of water and buffer
solution; structure, function and metabolism of carbohydrates,

proteins, nucleic acids and lipids; enzymes, coenzymes and

bioenergetics in biological system:s.

FJuaddmsuinermaniuazyaluladnisanms 3(3-0-6)
(Biochemistry for Food Science and Technology)
Aiidenieuminou: 01403221

sruunTaitazmesiulaunding anuduiudszuindlasiaing
fuvthivesdluana toulesifulaoules wunuedduvemasnuuas
Tluana wé’nmiﬁ'ugmmadmidwiaué’mm uawesluiana naln
R T R R TEaIYE Y. AT C AP BRI (VT DRREE At NG AR
Tinmuagiandinin nsuszgnanedaiaddmivineimansuas
wialuladin1senmns

Biochemical systems and thermodynamics, structure-function
relationships of biomolecules, enzyme and coenzyme, metabolism
of energy and biomolecules, basic principle of signal transduction,
molecular motor, mechanisms of drug action and the biosynthesis
of natural products, biofuels and biomaterials, biochemical

applications for food science and technology.
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01402316* winyan1atuadl 4(4-0-8)

(Fundamentals of Biochemistry)
Iiifeaduunneu: 01403221 videiSoundeniu vie 01403223 e
ISEUNIauiy

waduazesAUsEnouYeYad AuauTALayvini veniuas
ansazargvwineslunsrurunIsmedial Taseadaznidnive
mslulawnsn Wsfu nsndanddn afn euleduaglaeulel aumand
Dowuveneuley Fandenu wunvedfuvesnsdauaneivasaany
909%20ULaNa N1IATUANNITLARNIDBNNNRUTATIY N15UTTYNANIS
Fual

Cell and cell component; properties and function of water
and buffer in biochemical processes; structure and function of
carbohydrates, proteins, nucleic acids, lipids, enzymes and
coenzymes; Basic kinetic of enzymes; bioenergetics; metabolism of
biomolecular synthesis and degradation; regulation of genetic

expression; biochemical applications.

'
@ LYY as

3.1.5.2 swinilusialviuenuangns
01403111 iafivialy 3(3-0-6)

(General Chemistry)
pymaunarlnTaitornau szuLUiGeadn Wussadl Uinsead
wid vesvan vasuds asavans QUVNAAENS FauNaAanSAll duga
wil Bianinsladuaznisuandululoseu nsnuaziua aunaveslessu
Atoms and atomic structures, periodic system, chemical
bonds, chemical reactions, gases, liquids, solids, solutions,
thermodynamics, chemical  kinetics, chemical equilibria,

electrolytes and their ionization, acids and bases, ionic equilibria.

a8



01403112 UfURAmsiAdivilY 1(0-3-2)

01403221

(General Chemistry Laboratory)
JiifeuTeunnou: 01403111 wiewdouriu vize 01403119 Wiewsou
il 39 01403155 Miowsouiu

UAURNsEmIUIN 01403111 ailvialu uSe 01403119 iad
yiludmsuinsmaninisunnd wie 01403155 il ludmsuiail
DRAINATI

Laboratory work for 01403111 General Chemistry or 01403119
General Chemistry for Medical Sciences or 01403155 General
Chemistry for Industrial Chemistry.

\nilBuvsy 3(3-0-6)
(Organic Chemistry)
Jrfieadounnion : 01403111 w3e 01403115 Wi 01403117 wie
01403155

nguninaidunid nsduwunyssinnvesarsuszneudunsd
Ujiseuailuaznalnvesujisen awmeslewdl autRuazyujisewesns
wodundnlalasa1suou uearalglan welsuuinlelasaisueu
weaneged Bwes asusznauiluea Loadlen Alau nIndun3e ayius
nIABuUN3E waziellu anvivesdng Aslulewnsn nsnezilu 1Ushu uay
nsnfinAddn n1snlassasevesansuseneudunsdineisyeauninsa
It

Theories in organic chemistry. Classification of organic
compounds. Chemical reactions and mechanisms. Stereochemistry.
Properties and reactions of aliphatic hydrocarbons, alkyl halides,
aromatic hydrocarbons alcohols, ethers, phenolic compounds,
aldehydes, ketones, carboxylic acids, derivatives of carboxylic acids,
and amines. Properties of lipids, carbohydrates, amino acids,
proteins, and nucleic acids. Structural determination of organic

compounds by spectroscopic methods.
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01403225

01403231

01403232

UURnsaiaunad | 1(0-3-2)
(Organic Chemistry Laboratory 1)
Fyr7i oS punneu: 01403112 nie 01403118 uavndoufu
01403221

UuRnsdmivin 01403221 wnileliuvsd dwiulidnanaadl
\wilgnavnssuuazduadl

Laboratory work for 01403221 Organic Chemistry for

chemistry, industrial chemistry, and biochemistry majors.

UTuadmsgimauad 2(2-0-4)
(Chemical Quantitative Analysis)
Aiifeadeumneu: 01403111 wie 01403115
NANNITUAENTZUIUNITIUNITILATIEIMIILAL afiAranslu
sufouitiene nquiluvfnedinsed mademeilasimdn nns
TAsvlaenishuivsn naslnmsansa-tua nnslnmialaegnisiie
nznau N1snmsalaensfinasilsdeu nslnmseinend uann1s
fugruvesaninslnmynuugandu
Principles and process in chemical analysis, statistics in
analytical methods, theory in quantitative analysis, gravimetric
analysis, titrimetric analysis, acid-base titrations, precipitation
titrations, complexation titrations, redox titrations, basic principles

of absorption spectrophotometry.

VTR P TR faVo e PR FAVIVEKTECEY 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
JurideaFouunen: 01403112 wia 01403118 uaw 01403231 wio
iU %38 01403233 Wiawiouri
weadlauazuuBnisveaesiiaseiinnamiaad
Techniques and experimental work in chemical quantitative

analysis.
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01416311

01417111

01417112

VaNWugFnans 3(3-0-6)
(Principles of Genetics)
Aniifeadsuinriou: 01424111

\waduazeadLnLuad i LA sadaatuRugArans n1saeven
wugnssusenilundauasluleda ndnnisaieneaiugnIsuouy
WwakazngAMuUIIzidu aAveeveInguuLAa ASWUTNTIH N3
TavslaznTvaNLeN N13YuYeIdy waznisauauiunduredy
wazlasluley WugmaniuTuiuuasUszyns Wugnssuveniuadoa
WugmaniITwunas

Cell and organelles related to genetics; genetic inheritance
during mitosis and meiosis; Mendelian inheritance and probability;
the extension of Mendelian laws; genetic materials, replications and
repair; function and regulation; gene and chromosome mutations;
quantitative and population genetics; extranuclear inheritance;

evolutionary genetics.

wAaANE | 3(3-0-6)
(Calculus 1)

dfonazaudeiiles sysiudvesilaidunaznsussgnd Ads
auiusuazn1IUsEend Usiusuaymsussend

Limits and continuity, derivatives and applications,

differentials and applications, integration and applications.

whanad Il 3(3-0-6)
(Calculus 1)

iideeSuuanieow: 01417111

9
g st a

wuadleaulii eyiusdes Uiiusuatey aun1sigieynusya

Space geometry, partial derivatives, multiple integrals,

elementary differential equations.
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01419211

01419213

01420113

01420114

W@inevily 3(3-0-6)
(General Microbiology)
JufideaFeunnou: 01424111

winnegadaiven Yauvsdedniieg lassairwwenead Wugnssu
MRS YUaZILUNUBATY N1sIANLIANY N15USEENANIINISINERT
21U YAFIVINTTU Aando NTANSITAUGUUAZNITUNNE

Principles of microbiology, groups of microorganisms, cell
structures, genetics, growth and metabolism, classification,
applications in agriculture, food, industry, environment, public

health and medical approach.

@ivivehlunaufoins 2(0-6-3)

(Laboratory in General Microbiology)

<l |

idpaSouLnfow: 01419211 visendauiy wag 01424112

b

UURmsdmiu 01419211
Laboratory for 01419211

UURN1sWENd | 1(0-3-2)

(Laboratory in Physics 1)

Sufideadouanney: 01420111 videndauiu wse 01420117 wienday

i
UfURn s mivinn Wandnaly | vieWdndiugiu |
Laboratory for General Physics | or Basic Physics |.
UfuinsWEnd Il 1(0-3-2)

(Laboratory in Physics II)
A douiouninew: 01420113 uag 01420112 vieniouiu vie

01420118 wIansauiu

[
L3

UFuRnsdmivivn Wandnald 1| viseWandiugiu I

o4

Laboratory for General Physics Il or Basic Physics Il.
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01420117

01420118

01422111

8/

Wandwugu | 2(2-0-4)
(Basic Physics I)

¢ ¥ - =~ 5
namans namansvedlna guuwamans N1sAABUTILUUENTND

un

Mechanics, fluid mechanics, thermodynamics, harmonic
motion.
WAndNugu Il 2(2-0-4)

(Basic Physics II)
Juriidondounnniou: 01420117

L4

Il wiwéin Aduwdmanlui Wauaans Fdndeaivaidasiu

Electricity, magnetism, electromagnetic waves, optics,

introduction to modern physics.

WanNadA 3(3-0-6)

(Principles of Statistics)

wnALARA B UERREnT ArTnsumiaiiag nsTadanas
n153AnN1Insyaty Auu1azdu duusdunasnIsuanueen ey
Wy nsuanuasmduny nsuanuaithes n15uanuausni Asuanuas
Aeg1 MeutnulsaliRdmivdssunsfeiuazassdszuing s
Annsiteyadiuunlszian M5 eRawlsYTIUNIARYT N9
TgimsanneaidadulLuude

Concept of statistics, measure of location, measure of center,
measure of dispersion, probability, random variables and their
probability distributions, binomial distribution, Poisson distribution,
normal distribution, sampling distribution, statistical inference for

one and two populations, analysis of categorical data, one-way

analysis of variance, simple linear regression analysis.
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01424111

01424112

NANTIINeN 3(3-0-6)

(Principles of Biology)

Faluianavesdafldin wad waziwunueddy Wugmans uay
AWaunms anuvainvatsvewiedditin lnswadawasninfvede
wasiNy dnriveuazngAngsu

Biomolecules of organisms, cell and metabolism, genetics
and evolution, species diversity, structure and function of animals

and plants, ecology and behavior.

nemaufuRinig 1(0-3-2)

(Laboratory for Biology)

IpiReadeunnnou: 01424111 vioSeundoniy
UftRnisnnsléndesqanssm waduazdiuusznouveead 1o

uwaduarnIsadeuiivesans wulwl wasndiuluddidie Weide

@

wwazdnd Tpdnsvoawaduaznisuiaead n1sduRug n1sas e

=p .Soe

44diTn Arumarnvateveditin uasrdnaine

Laboratory for microscope, cell and comments, cell
membrane and transport, enzyme and bioenergetics, plant tissue
and animal tissue, cell cycle and cell division, reproduction and

biodevelopment, species diversity and ecology.
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