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3.1.2 Tassad1enang s
Tasvainmangns wailunnanisfiasnadestiufininua Blunodd

2

NINTFIUNANGATVBINTINTNANYITNT F9H

- . wé’ngm?mi nangasUiuilge
NNIATYN NRTININTFINVDY AND.
W.fl. 25655 NW.fl. 2560
1. naaeArAnua U Titiaandn 30 wiaafin 30 nsdagfin 30 nsaafin
1.1 apAgAnE I TR 21 wuaefin 30 wdanfin
1.2 puandznAnevialiden 9 muaafia -
2. NHIRIY RN Tifiaundn 72 niaufin 92 wqnfin 92 wanfin
2.1 ﬂ@juﬁmﬁugﬁuﬁmﬁw 43 wiaafiin 43 wdapfin
2.1.1 %ﬁﬁugmﬁwmmﬂmﬂmmfﬁmmm% 24 ydagfim 24 ydagfin
2.1.2 %ﬁﬁugmmwwﬁm 19 naafin 19 ndaefin
2.2 ngadrnan 49 wiqafin 49 wiqafia
2.2.1 ArenT AL 34 mydefin 37 ndasfin
2,2,2 AxanEen 15 nidaefin 12 nidqsfin
3. HIAIYNABALES Titiaandn 6 nidawfin 6 nianfin 6 nHanfin
59 (vdaefin) lidasndn 120 wuaafin 128 wilgfin 128 wiqgfin
3.1.3 578321
1) vuaedzdne el Tifeanda 30 vidasfin
WRNIEATTRNEATTIAY F1%w 30 wuawfin
001101 An5lEnE g 3(3-2-5)
Usage of Thai Language
001102 ATEHIEINY BIATLNNTDN 3(3-2-5)
Ready English
001103 aendenguglanning 3(3-2-5)
Explorative English
001204 AEIEING AN 3(3-2-5)
Step UP English
002201 walflaslaanan 3(2-2-5)
Citizen Mind by Citizenship
002202 NIANNYINUTTTH 3(2-2-5)

Multicultural Society




003201

003202

004101

004201

AN AET IHAIANAAYIA

Communication in Digital Society
AN99ANITFUNINUALFIUIAADN

Health and Environment Management

Aavztunisaningin

Arts of Living

YARNANUAZNNIUAASBDN IWAIAN

Socialized Personality

2) NHIARTURNIE  (HHBENIn

¥
2.1 ngaRTRugirEn  Gilaendn

19

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

92 wWHaufin

43 RUILAR

¥
(1) AzRugIANEmansuazadinaans (Hiaundt 24 wuoefin

241111

241112

242101

243101

243211

244103

247111

ATIAPNEAT 1
Mathematics |
ATIAPNENT 2
Mathematics I

nanuAf

Principle of Chemistry
o 1

Biology |
aduazEAnansziuliana
Cell and Molecular Biology
ARnddesdn
Introductory Physics
Foadif

Biostatistics

¥
(2) FEINUFIRRNIZH

146200

242111

o A o s
ﬂ'?‘]sl’?ﬂﬁﬂf]‘]slLW@QWQU‘EZNGQLQW’IZ

English for Specific Purposes

wlBsRanduarn1sUsrend

Physical Chemistry and Applications

3(2-2-5)

3(2-2-5)

4(3-3-8)

4(3-3-8)

3(3-0-6)

4(3-3-8)

3(2-2-5)

19 aafin

3(3-0-6)

4(3-3-8)
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242141

361101

NNFIATITABILFHD

Quantitative Analysis
A = ¢

LANBEUNSY

Organic Chemistry

qaTIAVEYIa (U

General Microbiology

2.2 ngadynan  (Ndewndn

(1) o namisau  (HNHesndd

365222

365323

365324

365335

365341

365351

365371

365390

365442

365472

365491

WANNITVDIBILAN
Principles of Biochemistry

A oA X ~
LAIBINBNNF N9 UAT
Basic Biochemical Instruments
TsauazAMuRALNANI9TLAT
Biochemical Disorders and Diseases

wAdAUIRn19n9BnEINeN

Laboratory Techniques in Molecular Biology

NARANISNIREITAR
Techniques in Cell Culture
FARIBINRANWNTINTTTNYF
Biochemistry of Natural Products
Buadmalulad

Biochemical Technology
SRR L pET

Research Methodology
waRAlIRn19gad
Biochemical Laboratory Techniques
AANVDINAFID

Biochemistry of Cosmeceuticals

NHNWN

Seminar

20

4(3-3-8)

4(3-3-8)

4(3-3-8)

49 nugfn

37 Buefin

4(3-3-8)

3(1-6-5)

3(2-3-6)

3(1-6-5)

3(1-6-5)

3(2-3-6)

2(2-0-4)

3(2-3-6)

3(1-6-5)

3(2-3-6)

1(0-3-2)



365492 NN9ANEBNTL*
Independent Study

365493 19NN
Professional Training

365494 anfiafnun*
Co-operative Education

viangg * HRAaReNEawRes 1 578390

(2) Srnanidan  (Wieandn
365331 FopfiFouanden
Environmental Biochemistry
365332 Fafieeeguniizuaznsiany i
Biochemistry of Wellness and Longevity
365333 uaiizelnruinig

Nutritional Biochemistry

¥
-3

365334 BIENTRUNAPNERTAUF
Basic Bioinformatics
365361 BuARugFans
Biochemical Genetics
365436 FAUARIDINILIATLADANBLAT I
Biochemistry of Oxidative Stress
365437 FaaRN1sNWILaLN199aNNIRINIY
Biochemistry of Sports and Exercise

365438 AEANYNTITUAR UAZNITRANZISS

Biochemical Toxicology and Carcinogenesis

3) NHIAILBNABNLNT

6 Niniin

6 Mifn

6 Mifin

12 BK2efin

3(3-0-6)

3(2-3-6)

3(2-3-6)

3(1-6-5)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

6 nHefn
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3.1.4 WNRNTTANGT

001102

004101

241111

242101

243101

F3IF 1

=1 2
ATANTIFEINY IR

NTEHIEINYBIATLNNI DN
Ready English
AaUzTunnsAinTAn
Arts of Living
ATIAPNEAT 1
Mathematics |

nanuAf

Principle of Chemistry
e 1

Biology |

9N

3(2-2-5)

3(2-2-5)

3(2-2-5)

4(3-3-8)

4(3-3-8)

17 Adfn

22



001101

001103

003202

241112

242141

243211

¥ a4
AWUN 1

AAnsAnEIdany

A9 lEAE1 g

Usage of Thai Language
amendenguglanniig
Explorative English
ﬂqﬁﬁhﬂqﬁqﬂﬂﬂwuazéduqmﬁﬂu
Health and Environmental Management
ATRAFINAT 2

Mathemetics I

BN

Organic Chemistry
aduazEAnanszuliana

Cell and Molecular Biology

I

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

4(3-3-8)

3(3-0-6)

19 dasfin

23



001204

002201

004201

244103

361101

365222

& a4
AWLN 2

=1 2
ATANTIFEINYTINR

NN Ei1InHI

Step UP English
walflaalanian

Citizen Mind by Citizenship
qﬂﬁﬂmwLme‘jLLﬂﬂmﬂﬂTuﬁ\‘mN
Socialized Personality
AAnddesd

Introductory Physics
qagaAngia i

General Microbiology
NANNITUBIBIULA

Principles of Biochemistry

I

3(2-2-5)

3(2-2-5)

3(2-2-5)

4(3-3-8)

4(3-3-8)

4(3-3-8)

21 Bugan

24



002202

003201

24211

242120

247111

365323

& a4
AWLN 2

AAnsAnEIdany

FIANNNTHUETTN

Multicultural Society
naRea1T A ANAAYTA
Communication in Digital Society
wlBsRAnduarn1sUsrend
Physical Chemistry and Applications
NN9ALATIZABIUINID
Quantitative Analysis

Eiplilg

Biostatistics
\ansflofiugnmnsdand

Basic Biochemical Instruments

9N

3(2-2-5)

3(2-2-5)

4(3-3-8)

4(3-3-8)

3(2-2-5)

3(1-6-5)

20 BHlfif

25



146200

365324

365335

365341

365390

& a4
AUWUN 3

=1 2
ATANTIFEINYTINR

AEndanquilainguUsradianng

English for Specific Purposes
TsAuazAuRnUnAnIEaad
Biochemical Disorders and Diseases
wARdAUIRn19n9anEaInen
Laboratory Techniques in Molecular Biology
ARANSINRLTAR

Techniques in Cell Culture

SRR LpET

Research Methodology

I

3(3-0-6)

3(2-3-6)

3(1-6-5)

3(1-6-5)

3(2-3-6)

15 #AuIgn

26



365351

365371

3653XX

365XXX

XXKXXX

& a4
AUWUN 3

AAnsAnEIdany

FUARVDINRANTUNIINTTTHEG
Biochemistry of Natural Products
Fopfimalulad

Biochemical Technology

Ay anaen

Major Elective

Ay anaen

Major Elective

LNDNLES

Free Elective

FIN

3(2-3-6)

2(2-0-4)

B(X-X-X)

B(X-X-X)

B(X-X-X)

14 AUfIf

27



365442

365472

365491

3654XX

3654XX

XXHKXXX

¥ a4
AUWUN 4

=1 2
ATANTIFEINYTINR

wadalIRn1mnegaad
Biochemical Laboratory Techniques
FUARVBIIYRIDN
Biochemical of Cosmeceuticals
NHHUN

Seminar

Ay anaen

Major Elective

AP UDNLADN

Major Elective

NBNLES

Free Elective

I

28

3(1-6-5)

3(2-3-6)

1(0-3-2)

B(X-X-X)

B(X-X-X)

B(X-X-X)

16 AUIAn
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it 4
AMANTIsANEIlaNy
365492* nN9RNENANTY 6 i
Independent Study Wag
365493 * N9 6 i
Professional Training Wi
365494* ARATANET 6 nsfin

Co-operative Education
59N 6 nuaafn

vangg * HRAaRenEawRes 1 518390
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3.1.5 ABBUIYSILIL

001101 nstsaunive 3(2-2-5)

Usage of Thai Language

nseanafaeri 28 nsusiviaglea dauan uwarlamstunienne nnssulananwdnday
INNTTWILAZNITEY N1TDUUHDNTIN N1987UAIH LAZATUAANAIHNARANIWIINELN1T LY
aeTmefimEnzan

Communicative skill through word, phrase, sentence, idiom, and prose in Thai language usage,
identifying main idea from listening and reading, paragraph writing, brief summarizing including thinking

expression through the use of appropriate Thai

001102 AMEIDINGHELATUNNTDN 3(2-2-5)

Ready English

Ardiuazlaansalnendenge nannnstinensenguansnisils wa 8 @au nns
fimsnnsEnenasngedintazdndu Tud nnsuusimiesuazyprain nsRausuLesnI
UHLaeNI9 3 Y91 NI90IHNN NITUENVNINRAZNITINUNHANYINY A9ENNH IHE MBS NS
FENFeAuA wazn1InNaIan

English vocabulary and grammar, fundamental English usage in listening, speaking,
reading and writing, development of English usage for daily-life including getting acquainted with
someone, accept and decline invitation, direction giving, direction asking and direction planning,

conversation in restaurant, smart shopping and saying goodbye for someone

001103 anm1ssnquglanning 3(2-2-5)

Explorative English

NNBLATEIDINGEAIUNITHG WA S84 1Deu Andnsiuaz laansollunnsdnasas
A0IUNTTOIF9Y MUBUNFINA THRA N19919WHBAITRANNN 115989199450 HIuBumasfin
nnsnasmiluntsdaansasndnsazme naslintundonguluaundn dsznimaosauini
n1afteans or Aungeamdngdes aanins ngdainulseuan nneeduiamenisollaf
Useaaf n3amnn DA s uay N UUS s eI LILAZHAN

Skills of English language: listening, speaking, reading, and writing, vocabularies and
English grammar for different situations in communication and effectiveness in international context

including trip planning, flight and accomudation booking using internet, international phone calling,
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communication in airport, airport announcement, communication in customs and immigration,

communication in bad situations and party

001204 ATEIBINGEAIINANN 3(2-2-5)
Step UP English
Fndwinusonquiiieatiasiudisnsuasdauidnlsdniu ndnniatinnudangy
Tunails wa s @eu Tud nadeudinad nedausglansenie nagmuazdevanta
M3HNaULALANT19 NTRRasuazIsriausdayaiiiuas Tamidanisfnuuazendn
English vocabulary related to news and media in daily life, English usage for listening,
speaking, reading and writing including e-mail, summarizing from media, news reading and
sharing, data interpretation from graphs and tables, interpretation and information presentation for

further study and future careers

002201 waliaslaaa 3(2-2-5)

Citizen Mind by Citizenship

and ununuazniifresalasiudsnaynazdu Anenan dinaisisais Ay
ndeyay waiflesuuszrnulng s3ussaunivisndn nnssudadnduniadeuuamisdns
LA TAUETTNUALNTUA MAINIBITUTTTHIAN

Rights, roles and duties of citizens, volunteerism, public consciousness, gratitude,
citizenship and democracy, professional ethics, the changing society, cultural appreciation,

adaptation to social and cultural changing

002202 FIANWAIMNETTH 3(2-2-5)

Multicultural Society

NI AUAIAN AIANNYIRMUETTH NFTANITDARLAZAITNTHLTI WFIALN TAUETTH
naruani1siasnulaudoanuarImusssnlan andun ANMHNAINNATENNRIANLAS
SMUEITNIDIVNEUIE 4 NA FIMTANLEUATHNATINENREN LN

Man and society, multicultural society, bias and violence management in multicultural
society, social and cultural trends in global, ASEAN, social and cultural diversity of Thailand’s

regional, Phayao and University of Phayao dimensions
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003201 NNSNBANSIREIANRANA 3(2-2-5)

Communication in Digital Society

AamERugmAlad 519nuas sanduad uazsruuiAdatng winnsTuracAaEgie
pavia ganssumdleddidnnaafing nialilusunandninemsnlud® waslusunsaszyndifie
AanARAanaN nsRuAL Aanses uaniRenassdoyaiferianEunsinmuesiindazdn i
msfeashundodnednnendlaiatfiadesrasuandulinungmaneiifoatia

Fundamentals of technology: hardware, software and networking, innovation in digital
economy, electronic commerce transaction, office automation program and software application for
multimedia production, search, screening and selection data for work and daily life, communication

through online social networking in accordance with ethical and related legal regulation

003202 m‘sé’ﬂmsqﬂmwLL@zﬁlaLmﬂﬁfau 3(2-2-5)

Health and Environmental Management

ARG TGINTNUAZRIUINADN N1azgEnNNY AR aano] Tadufifinasiaganan
m‘ﬁmﬁﬁzﬁmmwLqumﬁuﬁizmummﬂﬁ'@qﬂmw nARSTriguA N TNEARU ST
AINANR RS sTIeenaRaliugEnn Wnunisuazniseeninaenie lsaszunn laafinsenig
WAL 9URAN1999193 n1adufledugiAde Susanen@ nenuNuaznnTdanigrinly
FAnszandu nsdanisuazulsgigzuaznns EnaNLegalserdn

Concept of health and environment, state of health, mental, emotion, health factors,
analysis and planning of healthy consumption, dialy-health product, relation between emotion and
health, recreation and exercise, pandemic, sexual transmitted infection, traffic accident, planning
with accident, natural disaster, water management in dialy life, waste processing and

environmental saving

004101 Aavzlunrsaningin 3(2-2-5)

Arts of Living

naaEsusaTunnale nsRuiMNELeEN19ILNHN AT NN3ANATIATIM
paIuaTau nanAsygRanaifiss neAniniAnfsuaAnmsgianaifies nszuIuniaAn
LN ARRLATIZY AREENATIA NITATUANLATNITIANTITBITH

Inspiration making, goal setting and life planning, appreciation in self value and others,

goal setting in life and planning, fundamental of sufficiency economy, lifestyle concept of sufficiency
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economy,thinking system, positive thinking, analytical thinking, creative thinking, emotion control

and management

004201 UARNATWLAZATSUARIEDNTWASAN 3(2-2-5)

Socialized Personality

ANANATYVBIYARNAIN ATLETNEFTNYATNNIN NITABUILARNAINNIIAE 2197
Ta usem Smussanlng fnuzniayaluiigusy audnyasifelssaodaudndnyalon
NRAENAENEIE NagTaniuiudean nsUsudaluuundsannauardsanlan

Important of personality, personality development, personality development of physical,
verbal, mind, manner, Thai culture, public communication skills, desired traits relating to University

of Phayao's identity, living in a society, self-adaptation in the Thai and global social context

146200 muEIngUIRaIRgUsEasdianTy 3(3-0-6)
English for Specific Purposes

aesenguiuusunfienizienzaslaaliinuznisils ya 8u uaziden Tngiaaie
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English in more specific contexts through listening, speaking, reading, and writing skill

with additions of various speaking and writing topics

241111 aRarINaS 1 3(2-2-5)
Mathematics |
ARNAUATAINABITE DI T puRHsLarUS USRI duRN Al nuasieiduahfe
N19U52E NP YA UTUASUIAUS
Limit and continuity of functions, derivatives and integral of algebraic and transcendental

functions, applications of derivatives and integral

241112 ANIAAIEAS 2 3(2-2-5)
Mathematics I
WARANI9BUTINSA BUANTA ALY TPUURAAEIIN AIAULATDHNTHIDITIHINASY

DUNTHANRY
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Techniques of integration, improper integral, polar coordinate system, sequences and series

of real numbers, power series

242101 AanLAR 4(3-3-8)

Principle of Chemistry

ansuazn1adn lnseaduermen sruuiBessin siussiafluazlassadnsluana Yannm
asdIS URARened fre ansud vaman a1aazats goamarmandidecdi aauwamans
Al aunaall nan-ua il nflaedes ndRuwanday

Matter and measurement, atomic structure, periodic system, chemical bonding and
molecular structure, stoichiometry, chemical reaction, gases, solid, liquid, solutions, fundamental
thermodynamics, chemical kinetics, chemical equilibrium, acid and base electrochemistry, nuclear

chemistry, environmental chemistry

242111 BN ENFuazmsilszend 4(3-3-8)

Physical Chemistry and Applications

uiauazvinuijaaiaaaia andiEnadiewm Hud naunsso anenilauaznisiianase
LLWJWJ’]:NﬁGTLfd]If—_lQﬁ/i_lfﬂqm%Wﬂﬂ’TﬂméLL@:ﬁﬂ’ﬁﬁﬁrﬁﬂi:ﬁﬂﬂ(ﬁ sruuesfUarneuieanasials
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FmnnneAmes WRRWATTELN usaRoRa sruLTssReanend

Gases and kinetic theory of gases, transport phenomena such as diffusion, viscosity and thermal
conductivity, ideas about thermodynamics and its applications, pure substances and multicomponent
systems, phase diagram, chemical equilibrium, solutions of non-and electrolytes, acid-base theory,
electrochemistry, molecular binding equilibrium, chemical kinetics and its applications, introduction to

polymer materials, surface chemistry, including surface tension, colloidal system

242120 AM5IATIEABIUTHI 4(3-3-8)
Quantitative Analysis
AT lneniin naBnTeilneBanns Aannsugnans nsanaaLsvinazany A%
yslasunns i unsiiAgaruedesileniaaiiinsed sansiblowsaddasunsinlnmes
pzpanfinuavrasUiualnns-lanwes wialasuilnna i wazlawesnasuudanin

Trasnlnng il
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Gravimetric  analysis,  volumetric  analysis, separation technique, solvent  extraction,
chromatographic  method, introduction to instrumentation in  analytical  chemistry, UV-visible
spectrophotometry, atomic absorption spectrophotometry, gas chromatography and high performance

liquid chromatography

242141 |l WSS 4(3-3-8)
Organic Chemistry
uninaflaundd nsdunnansszneuunid niaente neadeugeslaseaiiuay
Talmundsneg anif UfAeuaznalnassasUsznauriin upawaw uoarn uaalad axlsunfin
iemalslraan usarawElas uoaneged dwnd wilu uaaR (B8R Alan ASUBNBANUATEILE
Introduction of organic chemistry, classification, nomenclature and isomerism of organic
compound, properties, reactions and reaction mechanisms of alkane, alkene, alkyne, aromatic,

heterocyclic, alkyl halide, alcohol, ether, amine, aldehyde, ketone, carboxylic acids and their derivatives

243101 Ae 1 4(3-3-8)

Biology |

7ei8UAsN19INe1AIERT AUANTR N199ATTUY UATRITIARYBIBTAITARUAY
WUNLBATN Wugrand ATmuInng Ananatnatasaeiidtn lnsesduazriinfinasfizuay
Fod PR UAENGANTTH

Scientific methodology, characteristics, organization and chemistry of life, cell and

metabolism, genetics, evolution, biodiversity, structure and functions of plants and animals, ecology

and behavior

243211 \zasuardainansyauluana 3(3-0-6)

Cell and Molecular Biology

nqufirad aniBRugme0Tas a9AlsznouniuafiiuguasRefiain nasu
Bann n1vinanuesenlrilunszuaunIsuue ATy Tmm%wmeﬁﬂﬁﬂm@'ﬂﬁmmﬁm:
BIALILNDUIBITAN NTURANDBNYBIFNITRUTNTTH FITIVLVDUTAN ANANAUTYDI LIRS
UATDATUNIUAR

Cell theories, basic properties of cells, the chemical basis of life, bioenergetics, enzymes
and metabolism, structure and function of cell membrane and intracellular compartments,

expression of genetic information, cell physiology, relationships between cell and organelles
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244103 Wandidasfin 4(3-3-8)

Introductory Physics
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ATIAFARST I ARANS nadansilosdin ngn1sndeud useliindas suuaznasw
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M98 WS lmnAngd wndn i asasiin Aandgalns

Mathematics for physics, introduction of mechanics, law of motion, gravitational force,
work and energy, momentum and collisions, rotation motion, properties of matter, fluids mechanic,

wave and vibration, thermodynamics, electromagnetics, electric circuits, modem physics

247111 F9wdH 3(2-2-5)

Biostatistics

waAa 2eumLazlselsnivesadfinednAnemansdanin nsinfuUllEde s
NOANTTUUN ﬂ’]iﬁ‘jzmﬁmﬁﬁLLN%T‘I"I?W@N@UNNHag"lu nMsAmsf ARulsUseadeedu nns
AmszdanapauazandNiuEBadu naeasufianlaitasass uaznalElusunanansagulunis
AnTvilazulans

Concepts extent and benefits of statistics for health science, the application of statistics in daily
life, descriptive statistics, estimation and hypothesis test, elementary analysis of variance, regression and
correlation analysis, chi-square test, the use of statistical package program to analyze and interpret the

data

361101 9a@aAnealy 4(3-3-8)

General Microbiology

a
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Structures and functions of microbial cell, nutrition, growth and reproduction, metabolism,
microbial control, classification and genetics, significance of microorganisms in food, industry,

environment, medicine and public health
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365210 Faiafiidoadiv 3(2-3-6)

Fundamental Biochemistry

AusanTAn e uaznunued@uresanilulanse lUsin afia uazilandle nd
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2893UANNTUAEANNAALNG Baiafaaadanuasdaany uazn1amasauANaNTRN1sELAS
Ya9aNsTalNIENa

Chemical properties and metabolism of carbohydrates, proteins, lipids and nucleotides,
properties and activities of enzymes, central dogma, molecular biology techniques, hormonal
regulation, bioenergetics, metabolic pathway interrelationships, relationship between biochemistry

and disorders, biochemistry of blood and urine and biochemical properties testing for biomolecules

365211 Fnafinnsunndidoediv 4(3-3-8)

Fundamental Medical Biochemistry

aouantiAninadaosanslulange Weidadoain Tusiu afia uariiandlang
AN TRALAZN9YIN9NTateuled wunuedguesanstaluana AnnAN s 2R
WHUNUDATN SulaznITiansaanaasd m}ﬁﬁ‘wmLmzmﬂﬁmwwﬁuﬁmﬂiiu TsAuazAY
AnUn@niagaed Zoniluenden 505 l0ULarn1TERY Y1 NTInIN Aalinn19RaNsss uay
navasaUAnENTRnIsEaTesistaluans

Chemical properties of carbohydrates, connective tissues, proteins, lipids and nucleotides,
properties and activities of enzymes, metabolism of biomolecules, metabolic interrelationships,
gene and gene expression, molecular biology and genetic engineering techniques, biochemical
disorders and diseases, biochemistry of blood, hormones and biosignaling, carcinogenesis a nd

biochemical properties testing for biomolecules

£ 4

365212 AAHNKFIN 3(2-3-6)

Basic Biochemistry

o/ = a a ¥ v ¥ !
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Principles of biochemistry, types, structures and properties of biomolecules including
carbohydrates, proteins, lipids and nucleotides, properties and activities of enzyme, central dogma,
techniques in  molecular biology, hormonal regulation, bioenergetics, metabolic pathway
interrelationships, biochemical disorders, biochemistry of blood and urine and biochemical

properties testing for biomolecules

365213 “‘Emﬂﬁmsuwwéﬁuﬁm 1 3(2-3-6)

Basic Medical Biochemistry |

Taseasne uazpmantintaafiaasanslulanse Tusiu afia Gondlond Aanfinuay
wssg Boadzeaiden AuianRuarnsineweeseuln nsauREnIEIARzesEeslig 119
128 BYANMNRNTNTTH N1TATUANNITULEAIDBNYBIEN INANANI9BTITINGT WATNIS
nasauAnENTAnEaTiesastaluana

Structures and chemical properties of carbohydrates, lipids, proteins, nucleotides, vitamins
and minerals, biochemistry of blood, properties and activities of enzymes,hormonal regulation,
central dogma, gene regulation, techniques in molecular biology and biochemical properties testing

for biomolecules

365214 %qmﬁmsuwwéﬁugm 2 3(3-0-6)
Basic Medical Biochemistry I
FanFuuaIans Atwunuedtuuazauindnfizesntslulanan TUsiu afa
fandland AARNLATLIBER AIMHANTNETZNINAT I UNUBRTH N3EN T IIBITAR
FuafresnisifianzSauazinunueddueesdlululedin Eanfaesninsinianaandindu
Bioenergetics, metabolic pathways and disorders of carbohydrates , proteins , lipids ,
nucleotides, vitamins and minerals, metabolic pathway interrelationships, cell signaling, biochemical

carcinogenesis and xenobiotics metabolism, biochemistry of oxidative stress

365215 Fauafiviafyl 4(3-3-8)
General Biochemistry
fanuuaznanniszesdaadl aauaniintead 1da Taseadne uazinunueaddnans
aslulnsn Tusfiu afin uaziiandland goianifnaznsvinauessenlnl n1saauammI
Toafloasgnsluu drananioyan19iugnssn N1sAIUANNISUARIERNTIBIEN ATANIID DY

FAINYT FINRIIIUATTAS Lmsziwmﬂ@u@mﬂmﬂ’ﬁmq%fsLﬂﬁ*‘ﬂmmﬁ%ﬂumq@
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Definition and principle of biochemistry, chemical properties, types, structures and
metabolisms of carbohydrates, proteins, lipids and nucleotides, properties and activities of enzyme,
hormonal regulation, central dogma and regulation, techniques of molecular biology, bioenergetics

and biochemical properties testing for biomolecules

365216 %’J’iﬂﬂﬁﬂmmaﬁtmmﬁmﬁﬂ 2(1-2-3)

Biology of Cells and Tissues

#iln Tasaadne wilnd nalnuaznismaugunsiveeusaduaniioda nasuaasom
deviuiad uardndiwinansdeduaad 49inawad naninrasead uazinaiafitiiy
nsRnegafuaniods

Types, structures, functions, mechanism of action and regulation of cells and tissues, cell
membrane transport, membrane potential, cell cycle, cell death and techniques in study of cells

and tissues

365217 Favafiuazdainenlaans 4(3-3-8)

Biochemistry and Molecular Biology

AouanilA Ta99a%09 niinfl uazmunueddy anssstaluanaliud anslulainge
Tusfin afim wazflandlatnd niawdsuudasastalianaluniesUnfuazaauduius iy
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Properties, structures functions and metabolism of important biomolecules including
carbohydrates, proteins, lipids and nucleotides, alteration of biomolecules in physiological conditions
and relation with pathophysiological conditions, gene expression, techniques in molecular biology

and application of biochemistry in medicine

365219 Faafin1sunndsialyl 4(3-3-8)
General Medical Biochemistry
AuanTAnIaiuaznunuedduresanslulsnsn TUshiu afia uarilondlong
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Chemical properties and metabolism of carbohydrates, proteins, lipids and nucleotides,
metabolic pathw ay interrelationships, gene and gene expression, properties and activities of
enzymes, molecular biology and genetic engineering techniques, biochemical disorders and
diseases, biochemistry of blood, hormone and biosignaling, biochem ical carcinogenesis and

biochemical properties testing for biomolecules

365222 WANNI5UBIAIAN 4(3-3-8)

Principles of Biochemistry

aefsznausduafiasgad tassaduasiinfiossin asararatiines Taseasng
anfAuasniiifieesaslulanen Tussiu afn wasionilalng Anfnuazuisg Aosasiifuay
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Faluana

Cellular biochemical components, structure and function of water, buffer solution,
structures, properties and functions of carbohydrates, proteins, lipids and nucleotides, vitamins and
minerals, properties and activities of enzymes, central dogma, gene regulation, principles and
techniques in molecular biology, bioenergetics, metabolic pathway of carbohydrates, proteins, lipids
and nucleotides, metabolic pathway interrelationships, hormonal regulations, properties of biological

membranes and transport, cell signaling and biochemical properties testing for biomolecules

1 4

365323 LATINANKINNINTNAR 3(1-6-5)

Basic Biochemical Instruments
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Introduction to  biochemical equipment and instruments: pipette, autoclave,
chromatography, filtration apparatus, extractor, lyophilizer, evaporator, centrifuge and
ultracentrifugation, biosafety, good manufacturing practice (GMP) ,ISO standard system, waste

treatment and management
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365324 lsauazAnuAalnfiniedaad 3(2-3-6)

Biochemical Disorders and Diseases

AINANTIUENNIAATATesEsT anatulsAnazaRRn nAinnasunueAgy [Hun
aslulanse Tussiu afa Aaadlamed nalnynnadaafliBea@9inen anuRaUnf unisdansed
Aidue nauaaspanuasiy Slulnatu gfdudi dexlivie uasewlsdifienisiiade

Clinical correlation of biomolecules with diseases and disorders in metabolic pathways of
carbohydrates, proteins, lipids, nucleotides, mechanisms of physiological biochemistry, disorders in
DNA replication, gene regulation, hemoglobin, immune system, endocrine glands and enzymes for

diagnosis

365331 FaAfiRuIndan 3(3-0-6)

Environmental Biochemistry

naruann1antaad Tusssnefuasfnanion mi%fﬂﬂmqﬂmﬂﬁﬁwmﬁLL@:
Rouanden nsUszandlitanibatfundonadalnl dunduaslsnbifasoEess Arayulns
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Biochemical processes in natural and environment, natural and environmental
biomolecules, metabolic pathways of biomolecules, applications of biochemistry in modern
environments, local and medicinal herbs for health and beauty, prevention of dietary-caused
diseases, contaminated pollutions and Xenobiotics in food and environment that have related

effects and harmful on human health.

365332 AnANIBIFIMITUALNTTHBLEYN 3(2-3-6)

Biochemistry of Wellness and Longevity

a19%aluana luanawidin amseesainest nalmmdaiaizesaanssuaznss
angfnlunysd nafalnawniu nanedensendiain uaduiifeciasiuaoiags Ay
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Biomelecules, molecules for life, causes and factors of aging, degeneration, biochemical
mechanisms in human, glaycation, oxidative stress and genes of aging and longevity, life style

management for wellness and longevity, foods and herbs as anti-aging effects
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365333 Faasidelanuins 3(2-3-6)
Nutritional Biochemistry
BIALUTENDUUAZAMUANTRYBIFITBIMITNANUALAITBMNNITIBY ATIHABINITNANIY

LAZB1ABINITIBITNTY AHFNAINEsznd1slnguinisiumuuedga tuaniazUnfiuas
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Composition and properties of macronutrients and micronutrients, body requirement of

energy and nutrients, relationships between nutrition and metabolism in normal and abnormal
conditions, applicants in health improvement and malnutrition solving in local com munity,
mechanisms of pathological conditions occurring from receiving imbalanced proportion of nutrients

and toxic contaminants in foods

365334 AINITNUNAFFATNUF I 3(1-6-5)

Basic Bioinformatics

o
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Biological databases, database structure, searching tool, sequence data retrieval and
analysis, protein and DNA BLAST and sequence alignment, prediction of protein structure and

functio, prokaryotes and eukaryotes genomes

365335 inARAUfIRN TN sanddnan 3(1-6-5)

Laboratory Techniques in Molecular Biology
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Principles, theory and methodology in molecular biology, extraction, purification and

analysis of DNA, RNA and protein, polymerase chain reaction (PCR), DNA sequencing, mutation
analysis, bacterial DNA vectors preparation, cloning, recombinant protein production and enzyme-

linked immunosorbent assay (ELISA)
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365341 WARANISINIZIRENLTAR 3(1-6-5)
Techniques in Cell Culture
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Techniques in primary, adherent and suspension cell culture, cell counting, cell growth and

cytotoxicity assay, in vitro fertilization, cryopreservation and applications

365351 AANABINAANWAIINGITHAR 3(2-3-6)
Biochemistry of Natural Products
Tm\‘lﬂ%wLL@:@mﬂuﬁﬁ"ﬂmﬂﬁﬁ@ﬂﬂqw%‘{ﬁwuiuﬂaﬂuMﬁLmzmﬁmﬁm"ﬁﬁﬁwmﬁ UNUIN

Batmunusadn nalnnsenngnt @edauail AoasiiRiBelosiumdaussmianuinunfves

TsA N91eBENANT N3UENENS NM33vYEdn warnsinszianstanmlnamailanisdand ns

UszgndlEnandnmisssumfdin insdudatosiunnaRaUnfnidand
Molecular structures and properties of active compounds in herbs and natural products,

roles in metabolic pathways, biochemical mechanisms of action and properties in prevention or

alleviation of disorders, preparation, separation, identification and analysis of bioactive compounds
using biochemical techniques, applications of traditional natural products in prevention of

biochemical disorders

365361 ANARNUGAIINT 3(2-3-6)

Biochemical Genetics
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Genetic materials, structure and function of genetic materials, DNA replication, DNA repair,
gene and gene expression, transcription, translation, mechanism and regulation of gene expression

in prokaryotes and eukaryotes, recombinant DNA technology, gene mutation and verification
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365371 Faafnalulad 2(2-0-4)

Biochemical Technology

walulaglaasanslulansn alla Tusin wulsd Adweuazensiue nsUszgndly
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Carbohydrate technology, lipid technology, protein technology, enzyme technology, DNA
and RNA technology, biochemical application for biotechnology, basic fermentation technology,
nanotechnology, basic biochemical aspects of flavor and aroma, introduction to forensic science,

currents topics

365390 sz1ileudaiae 3(2-3-6)

Research Methodology
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Principle of biochemical research methodology, data collection, bio-statistical analysis,

research proposal writing, scientific critical thinking, plagiarism, ethics in microorganisms, animals

and humans, presentation, report writing, analyzing and criticizing of sciencetific articles

365436 AANADINIELATLADDNTLALY 3(2-3-6)

Biochemistry of Oxidative Stress

Tnssasuazanifvosayyadasy NIa3NaNTayadaTs §139DNBLAN UAYAIS
Tulpsianiilisanisinufisen nadalsunnniazedsaneendindi unumaasnzesee
naandininiulsnfinidouaslsnlfinfalio5s AuEoNLAZE5110998 8 100 TAT9a579
FHUAUAZNITHNNHIBIFTHAIUDUYADFTY WAAIFITAMUDUYATFTEIINDINNTUREN AR
FIINUR

Structures and properties of free radicals, formation of free radicals, reactive oxygen and
nitrogen species, measurement of oxidative stress, roles of oxidative stress in infection disease and
noncommunicable disease, degeneration and aging of cells, types, structures, properties and

mechanisms of antioxidants, sources of antioxidants from diets and natural products
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365437 FARNISARILAZNIT2ENAIRINIY 3(2-3-6)
Biochemistry of Sports and Exercise
unumaAyedlaseadtmiaaiiuaensiniinasganinaeeanslulanes Tusdiu afa

waziandle nd navineueesenlsd Fandseumans goslun lnrnwinisieguainuaznis

= a o o/ = o/ o o/

A wunuedduluniseaniifiniglaznnziA3eneendindieInn1seennaInIe
Significant roles of chemical structure and biological functions of carbohydrates, proteins,

lipids and nucleotides, enzyme activity, bioenergetics, hormones, nutrition for health and sports,

metabolism in exercise and excercise-induced oxidative stress

365438 Auingdsdiafinaznisiinngis 3(2-3-6)

Biochemical Toxicology and Carcinogenesis

NN3gATH NMINT¥aTY UATNA [NN1TeBNgMBIBIaNTAY malasuuamnsdanimaas
7193 luTaRn 2UIUNITUIAEULAZANTANLIBIERE NAINNITRANIEY 9a5adTUNI5 AR
H139 Bunzise Budnunsise A8dy o nauEadnzise N199NLED N199N9IULAZNNS
wnsnTzasnaTadunse WA leAndturaduzise

Absorption, distribution and mechanism of toxicants, biotransformation of xenobiotic, cell
injury and cell death, carcinogenesis, cell cycle and cancer, oncogenes, tumor suppressor genes,
cancer signaling pathways, inflammation, cancer cells invasion and metastasis, proteomics in

cancer cells

365442 wiadaUfifn1svedaad 3(1-6-5)

Biochemical Laboratory Techniques

nsUfiRnsmaianisdaedl [Hud weadanisesenansazay n1saiauwazingsi
aanguiAsianAeiosin naainugAsengnlelndmesadeiunn nsinaseilafin uay
wadadeqiuniedaini

Biochemical laboratory traning including solution preparation techniques, extraction and

characterization of phytochemical components in traditional plants, quantitative PCR, protein

analysis and current techniques in biochemistry
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365472 FUANVBILIYRIDN 3(2-3-6)
Biochemistry of Cosmeceuticals
dnuosy antifrasnrdiens nsviuazeiesdiensiingaduimang nalnnisaen
qnBsriuraduasTHIANATBIEIUATAITEBNGNT N1TABLANEIIBIIINIEABNT FuAE
iaaadnans dazlemiuarnureseuaziniasdians a19s990nA wazanmaiaduiegunm

p A

uazAHaN gaustnn uazmalulagnisimuneuaziasesdnens agiivalfdudonnan iy
a dl o
NTTNAFILAIDINTIDIN
Characteristics, properties of cosmeceuticals, delivery of drugs and cosmetics to target
cells, cellular and molecular actions of drugs and active compounds, the body response toward
drugs and cosmetics usage, useful and adverse effects of drugs and cosmetic, natural products

and dietary supplements for health and beauty, aromatherapy and technologies for drugs and

cosmetic development, prohibited cosmetic ingredients

365491 ANNUT 1(0-3-2)
Seminar
A15RUAN N199909mdeya N19AATIEY nassaue nsefidse waznisneuie
FnantuUssfunedinuaund
Literature search, data collection, analysis, presentation, discussion and answering in

biochemical topics

365492 n1sANEIENTE 6 niaafin
Independent Study
A15ANATNEBYA N199905INEBYA N1TNARBY N1TAATITA N9 BEUIILIU 119
Waue afdseuarn1sagiindenisinugioni
Data searching, data collection, experim ents, analysis, report writing, presentation,

discussion and conclusion in biochemical topics

365493 N19ENIIN 6 vianfin
Professional Training
ASRNUGIR n1adeud nasfayudazaunisoiuasines e miifaadasduganiln
F01UUITNBUNTT BIANTNTIATT WATIBNTH N1TITENIIRIN N1FHEHE BAUIIRUATN15ATY

o/

2 ONIANUT LA
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Internship, learning, enhancement of experiences and skills related to biochemistry in an
enterprise, public and private organization, report writing, presentation, discussion and conclusion in

biochemical topics

365494 AnAaFAnNET 6 Mianfin

Co-operative Education

nFUTReM Boud Waynlsrauntsoinasineuniifadasdudund tugme
winemAnia luaaulsznaunis a9AnanIAsg uaTEnTH N19188WIIE98 N1THENS
pAUsBuAzNTETUIdan1einuEaal

Internship, learning, enhancement of experiences and skills related to biochemistry as a
trainee staff in enterprise, public and private organizations, report writing, presentation, discussion

and conclusion in biochemical topics
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ﬂﬁ'ﬂgm‘fmi W.#. 2555

nangasUsuLge W .A. 2560

N5

Usuilg

1) nuaa3AIRAYIR

qauaulssiasndn 30 widaefin

1.1) Sdnusia Ui Au 21 wdasfin 1.1) Budnuia lUiedy 30 waafia
1.1.1) NENATINTET 9 wiqufia 1.1.1) NRNATINTET 12 wdoufin
001103 | yinuzamnine 3(3-0-6)
Thai Language Skills
001111 mmﬁ”@ﬂqwﬁuﬁm 3(3-0-6) Tpsednn
Fundamental of English
001112 | AENEINERmUN 3(3-0-6)
Developmental English
001101 AnstEnE e 3(2-2-5)
Usage of Thai Language
nnaReasfaefi 98 nausedazlun
Auan uazlwngluniunlve ﬂ’ﬁﬁu?@mmﬁ’lﬁ"ﬁy
FINANTHILAZNTI9E1Y N1910auLaNTin n19aqU
AN WAZNISUAAYAITNAANINITNY N5
e e fmanzan
Communicative  skill  through  word,
phrase, sentence, idiom, and prose in Thai language
usage, identifying main idea from listening and
reading, paragraph  writing, brief summarizing
including thinking expression through the use of
appropriate Thai
001102 AEEINgEIEEENNT N 3(2-2-5)
Ready English ezt

ArAniuazlransalatyndengs
mﬁ"ﬂmisﬁ%mmﬁqﬂqmmﬂ'ﬁﬁ\a We 814 1@eu
MaRmuINIs N unsanguEandsyaniu [un
ANFUULTAMLESUATYARAEY NTRBUSULAZNT
UHIEENITF Y IIU 11900 NITUDNTINUAL
A19IIURILAUN A1TaUNH IEIUBINIT Ang
ABNBoRWAN uAZNIINEIAN

English vocabulary, English usage for
listening, speaking, reading and writing in specific
situations, as well as fundamental English grammar
for further development of English language skills for

daily-life communication
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001103

aendanquglanndng 3(2-2-5)
Explorative English

NBAIBIBINGEAINNITAS NA F11
Bau Ardnsiuazlhensailunisdaaisany
anmnisndsineg Twudunanna Wun n1sansuns
NILAUNI ﬂq‘i@’ﬂ\‘ii‘NLL‘iN muﬁummﬂﬁm N9
aimvtunisfeatsszndnsdazna n1ald
mmé’dﬂq’lﬂsfuﬂmuﬁu dgenieasauinds N9
feans o4 Aussaaaudugles ganing niadnin
Tls9usu mi@%umLwﬁlﬂﬂiiﬁmﬁaﬁi:mﬁ N9
A TeA B 9uaTN95 UL T ANB NI
ALIURN

Skills  of English language: listening,
speaking, reading, and writing, vocadbularies and
English  grammar  for different  situations in
communication and effectiveness in international
context including trip planning, flight and
accomudation booking using internet, international
phone calling, communication in airport, airport
announcement, communication in customs and

immigration, communication in bad situations and

party

001204

NEBINgEfinmin 3(2-2-5)
Step UP English

ﬁnﬁwﬁmmﬂ“\mqﬁﬁLﬁ'm%mﬁuﬂﬂmﬁ
uazdalugAnszdndu ndnnistiniundang sy
A9 Wa 811 3eu ud n1sdaudinad n1s
Lﬁﬂuﬂ@ﬁmwmﬂﬁ%@ N1TB1HURBVIBAYIT N9
AMUNTINUAZAITI NITHAITHLAZNITHINUS
Hoyafiinuslomidoniafnuuazangn

English vocdbulary related to news and
media in daily life, English usage for listening,
speaking, reading and writing including e-mail,
summarizing from media, news reading and
sharing, data interpretation from graphs and tables,
interpretation and information  presentation  for

further study and future careers
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* * ! NGNS
1.1.2) NENITTIANANET 3 vuaafin 1.1.2) Uangudrmdennpnul
003134 miﬂﬁﬁmm:gﬁﬂiyzyqﬁmﬁ'u 3(3-0-6)
Civilization and Indigenous Tng1ea317
Wisdom
1.1.3) ngudr ety dsAuRan 1 wiaefia 1.1.3) Uangadn sy
004150 | naaw 1(0-2-1)
Golf
004151 LN 1(0-2-1)
Game
004152 | U3W19N1Y 1(0-2-1)
Body Conditioning
004153 | Aanganidingenay 1(0-2-1)
Rhythmic Activities Tag1e397
004154 | dneni 1(0-2-1)
Swimming
004155 | Aanel 1(0-2-1)
Ballroom Dance
004156 | mznis 1(0-2-1)
Takraw
004157 | HWUNWINIg 1(0-2-1)
Recreation
004158 | wawyiuaa 1(0-2-1)
Softball
004159 WLHA 1(0-2-1)
Tennis
004160 | widamuia 1(0-2-1)
Table Tennis
004161 UINLNAUBR 1(0-2-1)
Basketball
004162 | uuARwY 1(0-2-1) Unaeinn
Badminton
004163 Vj(?mﬂﬂ 1(0-2-1)
Football
004164 | sealatiuas 1(0-2-1)
Volleyball
004165 | Aavznaradiaaiuga 1(0-2-1)
Art of Self Defense
1.1.4) NENFYIYIMINTSG 8 ninafin 1.1.4) NRNAYIYSHINTG 18 widaafin
005171 | FAAuATgININ 3(3-0-6) Tasneden
Life and Health
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005172

N159ANT19N13AHNETR

Living Management

3(2-2-5)

005173

INWZEIn
Life Skills

2(1-2-3)

IRtk

002201

wadaslaanan 3(2-2-5)
Citizen Mind by Citizenship

and unumuazniinfizesnaidasly
FANYNILAU ANB1R1 A1HNA119E AN
ndyry walastudszensulng a3us99un19
A naUSusadinfunsiasuuUamnedsay
UATTNETTHUAZNTUE MAIUE BT mNETTH AN

Rights, roles and duties of citizens,
volunteerism,  public  consciousness,  gratitude,
citizenship and democracy, professional ethics, the
changing society, cultural appreciation, adaptation to

social and cultural changing

002202

FapnmImussTn 3(2-2-5)
Multicultural Society

NEdAUAIAN FIANNYIMUTITN N9
f%/mmiﬂﬂﬁLL@:MW@uLLNTuﬁqﬂuwwmuﬁiw
naznanalasunlacudnsuasiaussanlan
ANTUU AITHARINARILNWNFIANUAZTHUTITN
raetiasfiulng 4 np FanTanzignuas
NATAVEIRLNEIE

Man and society, multicultural society,
bias and violence management in  multicultural
society, social and cultural trends in global, ASEAN,
social and cultural diversity of Thailand’s regional,

Phayao and University of Phayao dimensions

003201

ATRER1T HAIANARTA 3(2-2-5)
Communication in Digital Society
v dy = -4 -4
paruiAugiumalulad g15nuas
FANALIS LAZILUULATOENE HIRNTTHNTD
wWaEgiaRaa ganssnndrdaidnneeiing n1s
Hlusunsudmineusalul® uazlsunsudszand
WaNITHARRBNEN N1TAUAN ARNTEY LAy
Wenassiayaedinuntilunisiiuuas
#AnUaza1iu n1sReaNs sATadeRANaau Al
oA a 1 A A o
pdeiasuosanuazdulUmungruneifisndes
Fundamentals of technology: hardware,

software and networking, innovation in digital

T1eAn N
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NGNS

economy, electronic commerce transaction, office
automation program and software application for
multimedia  production, search, screening and
selection data for work and daily life, communication
through online social networking in accordance with

ethical and related legal regulation

003202

ANTIANITFUNNULATAIUIATDN 3(2-2-5)

Health and Environment Management

Ll,mﬁmﬁﬁuq‘ﬂﬂﬁwLL@;’@IGLLmﬁ@N a1
guamne an anguel tadefiinasoganm n1s
AT URZINURUNNTS UL Tz IuB M9
guan wandudguninIudiadszdndu
AHANAUETENI MBI THAINUFINN WHMUINIS
wazn1seenniaIniy lsaszuin lsnfnsanig
WATHAUS 9URWANI999195 Nesuileduglifde
FUTITHENR N1T91IUNBUATN1TTANT1TH M
FAnUszandu nsdanisuazudsgleezuaznis i
WRITUBENUTENER

Concept of health and environment, state
of health, mental, emotion, health factors, analysis
and planning of healthy consumption, dialy-health
product, relation between emotion and health,
recreation and  exercise, pandemic,  sexual
transmitted infection, traffic accident, planning with
accident, natural disaster, water management in
dialy life, waste processing and environmental

saving

004101

AavztunnsAningin 3(2-2-5)
Arts of Living

nnaasneuseiuaials nasannng
LAZNITITUHRN13ANTANERR nnsifingodnle
AUBILATEY nanirsugAaneiiies naduiu
FpsinuuniAnrTegianeiiies nszuan1sAnB
UIN AATLATIZA ARREI9RTIA NITATLANUATNNS
FANITDNTND

Inspiration  moking, goal setting and  life
planning, cppreciation in self value and others, goal setting
in life and planning, fundamental of sufficiency economy,
lifestyle concept of sufficiency economy,thinking system,
positive thinking, analytical thinking, creative thinking,

emotion control and management

T18AT N
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004201 ‘quﬂﬁﬂﬂ’lwLL@:ﬂ’IiLLﬂﬂdﬂﬂﬂTugﬁﬂN 3(2-2-5)
Socialized Personality
ANAIATYIBIYARNAIN NNFTLATHAFNY
YARNATN AINAUIYARNNINNNNTEY 9197 %9 | sneAu
H1981% Tmussanng inwznigya uilgur
AosdnEasfifaUszaadnindndnuolaas
HNAVNETRYWLLEN mi@g’éwﬁuefuﬁmu 119
Usudntuusundennmauazdannlan
Important  of  personality,  personality
development, personality development of physical,
verbal, mind, manner, Thai culture, public
communication  skills, desired traits relating to
University of Phayao's identity, living in a society,
self-adaptation in the Thai and global social context
1.2) BzRnuwialliden Titiaandn 9 wiaefin | 1.2) Dasrefadnuialiisn
1.2.1) NENFEINEN 1.2.1) Yangudziniun
001113 | AMENEINEEITILINTG 3(3-0-6) R
Yas1ed9n
English for Academic Purposes
1.2.2) NNAAHYUEFANS 1.2.2) Uangadrnyuarans
002121 | ssmanAmansienisinea 3(3-0-6)
Auadn
Information Science for Study and Research
002122 | Usmeyiledan 3(3-0-6)
Philosophy for Life
002123 | ATH1 AIANUATIBUTTIN 3(3-0-6) Dasnedm
Language Society and Culture
002124 | UsvirsiRaLzn5uanslne 3(3-0-6)
Thai Performing Arts
002125 | ARgAddnand 3(3-0-6)
Music Appreciation
002126 | AavsEAnlsraniu 3(3-0-6)
Arts in Daily Life
1.2.3) nanArasaNAEnS 1.2.3) UangaizmdIanmAIans
003131 | ngusefiugiuionnmdin 3(3-0-6)
Fundamental Laws for Quality of Life
003132 | Tafudszananlan 3(3-0-6)
Thai and the World Community D790
003133 | Atilna Ativiend 3(3-0-6)
Thai Way and Vision
003135 | n1sies wrsegia wardenn 3(3-0-6)

Politics Economy and Society
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1.2.4) nENIEINEIFNAATURE 1.2.4) UangudranemansUR ATIAATEAS
ARAAINAS
006140 | sngudfuRauanden 3(3-0-6)
Man and Environment
006141 | mosfinmpsansmummiuiiugme  3(2-2-5)
Introduction to Computer Information Science
006142 | adlnmansamsLEAnlugA 3(3-0-6)
NITRULNA
Mathematics for Life in the Information Age Umaneden
006143 | snuazansiafilidinyszdniu 3(3-0-6)
Drugs and Chemicals in Daily Life
006144 | amauayatzie 3(3-0-6)
Food and Life Style
006145 | wasuuazmaluladingsa 3(3-0-6)
Energy and Technology Around Us
006245 | Angnenans iUz 3(3-0-6)
Science in Daily Life
1.2.5) NANATIYSHINTS 1.2.5) Uangudrysmnig
005170 | Wefingannyusd 3(3-0-6) A
Tagneaen
Human Behavior
2) NNIRTANRINIZHAIH Tifiaundt 92 widaefin | 2) nuaedrnawizéing Tifinandn 92 wiasfin
2.1) mjuamﬁugﬁuﬁmﬁw Tiitiagndn 43 mdapfia | 2.1) ﬂ@juﬁmﬁyugﬁuﬁmﬁw Titiaandn 43 wiawfin
2.1.1) amﬁugquﬁwmmaméum 2.1.1) amﬁugw%wmmﬂm%um
AMAFAINAS 24 wsdvefin | adinrnans 24 vadaefin
24111 | adarans 1 3(2-2-5) | 241111 | adlamans 1 3(2-2-5)
Mathematics | Mathematics |
gUlaBeadlnAans ARNALAZAITN AfmuazATNsiDIoInnaTi ayiug U
deLiasansiaridn ayiusaasilediuuaznns wazusRussasadfufsadauasieidunfide | AwBule
darend Uindessilsriduuarnisdszens wn n9UazgnrseyELAzLFNE e
SAFUATITUUANNNTTIEY Limit and continuity of functions,
Mathematic  induction,  limit and derivatives and integral of algebraic  and
continuity of functions, derivative of functions transcendental functions, applications of derivatives
and applications, integral of functions and and integral
applications, matrices and system of linear
equations
241112 | mdlapnans 2 3(2-2-5) | 241112 | adiamans 2 3(2-2-5)
Mathematics |l Mathematics |l y
U3y
wARANBUTNSa Bufinsalbiassuuy wadan19Buiinga auiinsalinsouuy | |
AALLATEUNTHYBIT TIHAFI BRNTHARS Heridu sUUATABeEn AFULAzYNTHIBITIHIUGEY ﬁ:;;:ﬂ

waneRuls ARALaAHFaHasaINeiTans

fiuls eniusaasierifmatediauls

DUNTNATRY

Techniques  of integration,  improper
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Techniques of integration, improper
integrals, sequences and series of real numbers,
power series, functions of several variables,
limits and continuity of several variable functions,

derivative of several variable functions

integral, polar coordinate system, sequences and

series of real numbers, power series

242101

nanaf 4(3-3-8)
Principle of Chemistry

aF1Tuarn13inlasea3veznan
sruuitsesiin Wuszafiuazlnseadsluana
USnrmuansdniug Ujasead finey seeuds
2BINAT AITRENE @qm%W@ﬂ’INGl%Lﬁ@\iﬁu
FAUNAAITASTIAN ANAAIATN NTA-LUA
il ndfaeded indRauandes

Matter and measurement, atomic
structure, periodic system, chemical bonding and
molecular  structure, stoichiometry, chemical
reaction, gases, solid, liquid,  solutions,
fundamental thermodynamics, chemical kinetics,
chemical  equilibrium, acid and  base
electrochemistry, nuclear chemistry,

environmental chemistry

242101

nanAf 4(3-3-8)
Principle of Chemistry

AANTUATNNTA IAEENDLAaN TTULRS
pafin Wwszniuazlnseaireluana Usnnnians
@ o r's aaa a <
AHAUD UGATeAN N7 2DILAN 2BILAAA
F1TRZAY GUNNAAIEASIIBIAU IaUNAFAIaRT
Wil angand naa-wa AW indfdaedes

= ! %

LARRILIARDH

Matter and measurement, atomic structure,
periodic system, chemical bonding and molecular
structure, stoichiometry, chemical reaction, gases,
solid, liquid, solutions, fundamental thermodynamics,
chemical kinetics, chemical equilibrium, acid and
base  electrochemistry, nuclear  chemistry,

environmental chemistry

ANLAN

243101

Fainien 1 4(3-3-8)
Biology |

szideudinieinednans aoiandR
N199A92UY LAsAITANYaIEIRITAALAY
Wunueddy Wugrand A9muInis Ay
warnnaneeeIeiTin nssadeuazniinfines
Nguardnd Aurineuazngfingss
Scientific ~ methodology, characteristics,
organization and chemistry of life, cell and
metabolism, genetics, evolution, biodiversity,
structure and functions of plants and animals,

ecology and behavior

243101

Fainien 1 4(3-3-8)
Biology |

edguATneingmans AaNUR n1e
FRTLUY LAYRITLANIANEIRIEARUAY LN
Unuaddn WugAand ATmuIn1g A9
MaINNaeLeeRiEan Tassadrouasniinfinaeie
uazdnd Horvauasng@nass

Scientific methodology,  characteristics,
organization and chemistry of life, cell and
metabolism,  genetics,  evolution,  biodiversity,

structure and functions of plants and animals,

ecology and behavior

ANLAN

243211

iraduazEinanszsiuliana 3(3-0-6)
Cell and Molecular Biology

NOuHEad auANugIuaTad
BaffaLnaLYNIARAUg MBI RITEAR WA
Fanan nsvinemueeseulzilunszuauniss
wiueddn Tnssasrouazninfiveadesiuaad
UATBIALTENIUYBITAR NITUNANDBNYBIFT
WUTNTIN §3TINE1VBILRT ANANRUTVDY

4 -4 14
IEANUNEDDIUNIHARN

243211

iraauazEinensziuliana 3(3-0-6)
Cell and Molecular Biology

ULERS L antiAfugIusagad
B9AUaznauNILARANg M9 R TTAR Naen
Faan n1svinenreseuleitunszuauniss
wiupagy Tassadouazninflonsderiuraduas
IAUTLNBUYDITARN N1TUNAIDBNYDIATS
AUGNIIN FITINENVDULRA ANANRUTVDITRA

LRZBDSUNUAR

ANLAN
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Cell theories, basic properties of cells, the Cell theories, basic properties of cells,
chemical basis of life, bioenergetics, enzymes the chemical basis of life, bioenergetics, enzymes
and metabolism, structure and function of cell and metabolism, structure and function of cell
membrane and intracellular  compartments, membrane  and  intracellular  compartments,
expression  of  genetic  information,  cell expression of genetic information, cell physiology,
physiology, relationships between cell and relationships between cell and organelles
organelles
244103 | RAndilodin 4(3-3-8) | 244103 | ARNAdBvdiu 4(3-3-8)
Introductory Physics Introductory Physics
A1ARBNARLUIUAEUATUIa T 1 ATAATEAST HF IUARNSE nar1ans
an aa 4 4 Ly 4 o4 o
Heuar 2 HE WIILAsnNgNITAReNa 9IuILas iiagen nYNITAND NN wseltingag vuuas
WA THFNLAT 1911 N1SRABUTILLY WA Tumndnuazn1saunIsAeniiuu s
NyW aNAaBIRTAussaNTRe09aaT anfresaans nasansensna Usingnieod
namaniaadia meslulaunfing Aduuaznng ARNLATNTITAH Wadlulanifnd wdmannin
Auazifien Ree iauaans iuasulman 2993 ARNgalval U5y
1995 AT aedin ﬂﬁﬂﬁf—mﬁﬁﬁﬁ Mathematics for physics, introduction of | AY@EUNe
Transitional motion in 1 and 2 mechanics, law of motion, gravitational force, work 3787%7
dimension, force and law of motion, work and and energy, momentum and collisions, rotation
energy, momentum and collision, rotation motion, properties of matter, fluids mechanic, wave
motion, static equibrium and properties of and vibration, thermodynamics, electromagnetics,
matter, fluid mechanics, thermodynamics, waves electric circuits, modem physics
and vibrations, sound, optics, electricity and
magnetism, basic  electric  circuits, modern
physics
24711 | Baadid 3(3-0-6) | 247111 | Bowhif 3(2-2-5)
Biostatistics Biostatistics
wWafe reuiaLazlselunineasadn unaAm 2auanuarsclonizeadf
4 a -4 ° v v a I'd o A
Faudngamiansdonan nassalu % Tu nedudngadiaasdanan n1ginlu sy
FAntazaniu affinasouun Aondneziflu dn FAnaza1iu aDANTINN NTUTEHIALATNTS
Lm%jmmxmwmmﬁuﬂmG'fc]LLUi@j&l NSUhanN NANDUANY AN nTaATIEi ALY 9U99U
WAIVBIAINER N1TUTTHIUATILAZNITVIAFDL B98N N193LATIEANANBHLAE AN TNANEIBILAN
ANyFAgIN N1TATITiANuLTd saud e nanaaauielaindeans uaznislElusunas
a « LY 4 v °o & a <
N19LATITNNITNANDY LA ANANWUELTILEY d13a5UtunAmsiuazuana Usudal
FUAILHS
nraARaUdae [ANIAIEEY NITLUANALAZNTS Concepts extent and benefits of statistics
vLe9818
HAUDNAFDF for health science, the application of statistics in o
MAUGUA
Concepts extent and benefits  of daily life, descriptive statistics, estimation and
NI9ANE
statistics for health science, the application of hypothesis test, elementary analysis of variance, v
AUAITINIY
statistics in daily life, descriptive statistics, regression and correlation analysis, chi-square test,
AULBY LAY
probability, random variable and probability the use of statistical package program to analyze . .
ANBBUNY
distribution, sampling distribution, estimation and and interpret the data -
318997

hypothesis test, elementary analysis of variance,

regression and correlation analysis, chi-square
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test, the data interpretation and presentation to
research
2.1.2) aﬁ’lﬁuj’lw,ﬂquﬁ"m 19 wiaefia | 2.1.2) ﬁmﬁugﬂumww:ﬁﬁu 19 wiaafia
146200 | awnddnquiiednquszasdianng  3(3-0-6) | 146200 | awnddnquilednqUszasdianty  3(3-0-6)
English for Specific Purposes English for Specific Purposes
ﬂ’]i&i’]ﬁ\‘iﬂﬁ]iﬁ?uu‘%u‘l’lﬁLQWWtW’WzW\T mmﬁmqﬂuu‘%uwﬁLawmmmﬂmﬂ
Taetiinuznaeie wa g uaziden Tasiis Winuznnsile wa 8 uaziden Tnefisindiouas
fadouazilsufinnisyauaznisdeniifinans Uszifiuniannuaznisideuiidannufsadasiy
Aoadasturansinandidefnealiiaanu Aaniinaadaednelifiarusanndesdu ASLAN
NAAARBITUAIANY ANFWYT
English in more specific contexts English in more specific contexts through
through listening, speaking, reading, and writing listening, speaking, reading, and writing skill with
skill with additions of various speaking and additions of various speaking and writing topics
writing topics
242111 | infiB3si@nduaznisuarend 43-3-8) | 242111 | wndidsN@nduaznisdsvend 4(3-3-8)
Physical Chemistry and Applications Physical Chemistry and Applications
uwiauaznguisarizauis auifinig uwiruasnqufaarizesuia andfnistiam
frew [Aud n1sunsnan Aaniauaznisin THun n1sunssinn Anamilauaznisiiauien
ANEDY Lmewﬁmﬁmﬁuqmmwaﬂmm% LLu’Jﬂ"JWNﬁmlﬁl‘F_l’Jﬁ/‘Llﬂqm‘V\W@ﬂﬂﬂm%LLﬂzﬂﬁiﬁﬂTﬂ
uazn il szynd sruuasdisznauiiien Uszend sruuBefilssnauFisauasiaeasAsznay
UATNANEBIALTENBY UHURITAA anaaLAR UNURIINIA auR AL anTazaenandiannalas
asazananaudidninsladuazdidnnalad uwazdianinslad nquinan-wa thiuedl aunganis
nquinen-wa Mied auganisiniziunig nzimnslanaeaumansiaiuaznisUsze nd
Tnanasaurmansiaiuaznisyszgnd aaus mwﬁLﬁﬂaﬁmﬁmﬁumﬁéqwmwaﬁLuﬂ% \AftARY
\deeduAgaiuassmannediues iniliuan THun wseieRa szuLensnaaanus R
TAun usefaRa szuu2evAnaaeLs Gases and kinetic theory of gases, transport i
Gases and kinetic theory of gases, phenomena such as diffusion, viscosity and thermal
transport phenomena such as diffusion, viscosity and conductivity, ideas dbout thermodynamics and its
thermal conductivity, ideas dbout thermodynamics applications, pure  substances and  multicomponent
and its opplications, pure  substances  and systems, phase diagram, chemical equilibrium, solutions
multicomponent  systems, phase diagram, chemical of non-ond  electrolytes,  acid-base  theory,
equilibrium, solutions of non-and electrolytes, acid- electrochemistry, molecular binding equiliorium, chemical
base theory, electrochemistry, molecular  binding kinetics and its applications, introduction to polymer
equilibrium, chemical kinetics and its applications, materials, surface chemistry, including surface tension,
introduction to polymer materials, surface chemistry, colloidal system
including surface tension, colloidal system
242120 | N19IAIIEABILININ 4(3-3-8) | 242120 | N19AIIABILAND 4(3-3-8)
Quantitative Analysis Quantitative Analysis y
y v U3y
A5k lagmsin n19AiAenzsi MsiAsAlaemin nsdeenzsiles |
TetAanns A8n1suenans wn n1safindaesa 131919 FBN1UENEIT NITENARIYFAYIIREATY ﬂ:;;ﬂ

° ad p=" o d‘ o/
inazany Asnaslasnalvng il uminfandy

d} A Ao g ) o/ =y
LAFBNNBINIANTLATIEN LUK mmﬂfﬂmamﬁ

ABynalasnavns ® uminfsaduasesdiennand

Ap91ed dansn blaasdddasulnnswlawes
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dasmdnnsiwlowns winuzlawss sznond praanfinuauresutumuning-nlawes uialas
AuaurasUiuannsinlnued uialasualnn w1nnad uazlamesnasniutanialasualnn
7% uarlanwesnesuudaninlasuninna il 57
Gravimetric  analysis,  volumetric Gravimetric analysis, volumetric analysis,
analysis, separation technique such as solvent separation technique, solvent extraction,
extraction, chromatographic method, introduction chromatographic method, introduction to
to instrumentation in analytical chemistry such as instrumentation in analytical chemistry, UV-visible
UV-visible  spectrophotometry, potentiometry, spectrophotometry, atomic absorption
atomic  absorption  spectrophotometry,  gas spectrophotometry, gas chromatography and high
chromatography and high performance liquid performance liquid chromatography
chromatography
242141 | fBUVaS 4(3-3-8) | 242141 | wpfBuvad 4(3-3-8)
Organic Chemistry Organic Chemistry
ATINUANFINTENIINETTU5EnNa Y undARBunad N199IuNNENTUTENa
funaduazafiunid nns9uunanslsrney Buviad nnadenie nadeugrslassainuaclals
Buvadanumyferfiiu siauaznalnuesjisen wassneg andi Ufiseuasnalnessansyszney
nraaiiBunid n19dende nawden audR #ila weawAu uaafu uaalml azlsunfn immals
UiAzen uaziszlemivesansisznavefines Tondn woafaalad uoanezed Swens i
anndin uararlsundnlglasanfuenuarans waad (a6l Alau Asuendanuazeiug
BURNE sanvaAnelalrwmesuarameilownd introduction  of  organic  chemistry, 15y
Avan9UsEnaudnyad classification, nomenclature and isomerism of | AABLNY
The differences between organic and organic  compound, properties, reactions and 3189%1
inorganic compounds, classification of organic reaction mechanisms of alkane, alkene, alkyne,
compounds, types of organic reactions and aromatic, heterocyclic, alkyl halide, alcohol, ether,
reaction mechanisms, nomenclature, amine, aldehyde, ketone, carboxylic acids and their
preparations, properties, reactions and uses of derivatives
aliphatic compounds and aromatic hydrocarbons
and their derivatives including study of
isomerism and  stereochemistry of organic
compounds
361201 | qa@vAngnsialu 43-3-8) | 361101 | qadaAnewily 4(3-3-8)
General Microbiology General Microbiology
Tnssabnouazmiinfionsradqauyad Tssadsuazniinfloasinadqaunid
811117 N1 YURLANTRUANG Iunuaddu BIN1T N19IA3YURLNITRUNUT WUNUBRTN
ABN15AUAN N1TTANNIANY WHGATERS A8nN19AUANYAUNTS N1FTANNIANY uariug | USuia
AINATATYy 2899aun3diudiueinis ANERS ANANATYae9qaunIduATunInng WAz
AANINNTIHN Avuandon nrsunnd uaz AFINNTIN Auwandan nrsunnd UATANE1ITNGY | ANBELNY
Structures and functions of microbial cell, F783%7

ANBITHGY

Structure and  function of microbial  cell,
nutrition, growth and reproduction, metabolism, control,
clossification, genetics, their significance on food, industry,

environment, medicine, and public health

nutrition, growth and reproduction, metabolism,
microbial  control,  classification and  genetics,
significance of microorganisms in food, industry,

environment, medicine, and public health
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2.2) NNIANEN Titiaandn 49 widaefin | 2.2) ngadzen Titiaandn 49 wiawfin
2.2.1) Frnanivau 34 wiaefia | 2.2.1) FrneniAu 37 wiaefia
365221 | nannsrasdauadl 4(3-3-8) | 365222 | nann1avesdaAf 4(3-3-8)
Principle Biochemistry Principles of Biochemistry
9AUTENaUNBIAR 2D ITAA CRGMERR SN BRE LI EE T NIC f 5
Tnseasne gouanil® 198319 N1sATELAZNNg Tassassuaznfinfianssin ansazanetines
AIUANHULNUBATHDIa15E liana THun Taasasne antiAuazmiinfieasansTulaaen Tsmn
aslulansn ala nsnazdlu lWsfiu dandle Afin uazilandlos Aanfiuuazussnn Aoianls
Tnduaznsnfondan wunusadnassinifiu warn19iurasenled n1sdianendeyanis
aaraniaesan il Bonassumans uay WUENTIN N1TATUANNITUAANEENYBIEN ATIA
AN ANAUT BN UMD RTUNAI9TY N9aNEAINYT BN uaans Afunueddy
Biochemical  components  of  cells, 1a9a15lulansn Tusfu ARe uariaadlamd
structure, properties, synthesis, degradation and AINANRUEITNINATNUNUBRTN N19ATLANNNT
metabolic regulations of biomolecules including VNHIB9TD5 1NN @mﬂuﬁﬁ‘ﬂm@i@%ﬂﬁwumm‘i Udu9ia
carbohydrate, lipid, amino acid, nucleotide and augdsindeInad n1sRedymyneTas waz WAy
nucleic acid, metabolism of vitamin, kinetic of mﬁmmu@mﬂuﬁﬁmﬁqmﬁwmmﬁq‘[ﬂL’aq’a AeiunY
enzyme, bioenergetics and interrelationship of Cellular biochemical components, 31873%7

energy metabolism

structure and function of water, buffer solution,
structures, properties and functions of
carbohydrates, proteins, lipids and nucleotides,
vitamins and minerals, properties and activities of
enzymes, central dogma, gene regulation, principles
and techniques in molecular biology, bioenergetics,
metabolic pathway of carbohydrates, proteins, lipids
and nucleotides, metabolic pathway
interrelationships, hormonal regulations, properties
of biological membranes and transport, cell signaling

and biochemical properties testing for biomolecules
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361306

ada

sz deudtiee 3(2-3-6)
Research Methodology

NANNITVINITYATUINGATAS
guamnieingnmansuazimalulad
mafiusausandeya n1simssiiiaya
B9Taadd n19denlasednanaraneey
NM939% 99581U5TUNTAE NTRDES
BaAinenaanslaaliniunsengu n1s
ARLUUANYIANTARSIBITIAS1eY Ng
Uszgndlnann3i3eiqe n1sinans
waIuBLUlInatuazluames n1g
RUUIILNIE NITEIULALN1TIATIEA
191919 IUNAINHITE

Principle of health science or science
and technology research methodology, data
collection, biostatistical analysis, proposal and
research report writing, research ethics, scientific
communication in  English, scientific  critical
thinking, application of research, oral and poster
presentation,  writing, reading,  analyzing,

criticizing of research article

365390

suflauifiasy 3(2-3-6)
Research Methodology

NANNISRIA98d1uT il nasifiy
Tnusniaya n1sdmsnvifieyaidedaaiia nng
Beulag9919979398 N1sAARULANENANTRSIB
AAT1EA NITANABNNAITUNINIBINIT 938895
m33detugatn dnduazuyud nisiauenasu
A9 LU NT19ATIALAZAI90IUN AN
AFYINNUVIANNNNINYFANERAS

Principle of biochemical research
methodology, data collection, bio-statistical analysis,
research proposal writing, scientific critical thinking,
plagiarism, ethics in  microorganisms, animals and
humans, presentation, report writing, analyzing and

criticizing of sciencetific articles

Y5usvaien
LAY
ABTUNY

18397

365321

FopfiBeaFsingn 4(3-3-8)
Physiological Biochemistry
= ' ¥ a & s
NADWS ﬂm@mm:mﬂﬂ%‘ﬁm L
wiuedEnuaeanstaluianaiuszuusneg 999
419018 SruvUlEEm sruuden(3vie sTuu

o

ATTuAlAfA SEULNIURNEINIS FTUUYRANY
sruuialauaznasnden Fuailzesndaile
su o wazifledefiaaiu n19nsaaiinsnsd
nedapiitudenuasiiasay wnlniiienis
Aflady n19nTIegNBAINe Y ABATY
p9AUsznaunI9lnruIni13iue s 11
ArsziuUsuadlanensindaemainaznanfin
waUzasutu nannistdanssedlaleinluay
ANl aaasiy

Minerals, water and electrolyte
balance, metabolism of biomolecules in various
body’s  systems,  neurological,  endocrine,
hematological, gastrointestinal, immunological,

cardiovascular systems, biochemistry of muscle,

@877
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liver, kidney and connective tissues, biochemical
analysis of blood and urine, enzyme for
diagnosis, antioxidant ~ activity  determination,
nutritional  composition of food, quantitative
analysis of heavy metal by atomic absorption
technique, principle of radioisotope usage and
safety
365313 | lsAuazAuRalnfnisdond 4(3-3-8) | 365324 | lapuazAnnuRmaUnfnisdand 3(2-3-6)
Diseases and Disorders in Biochemical Disorders and Diseases
Biochemistry
ATNANAUTNINARTN2BIA15E1 AN 9ARTATITnsEaliiana
TnanaiulsauazanfindnAlidfimunue - fulsauazaaniadnfinismunusdds THun
aduduilugoiniszeslanlunned arslulaimsn Tushiu afim Aandland nalnnig o
= 4 & 4 = A _a a a o g ﬁiU%@
T‘ammmm Tiﬂ%ﬂﬂ@lmﬂﬂuﬂ\ﬂm\i T‘iﬂLﬂ’WI FoadiBeEaTINeN mwmﬂﬂﬂumimmﬁqmm -
1Y 1% < @ o 74 = a a v o iqﬂqoﬁq
Tsndadniauguinond Tsanzide nnnzlaiuly e nsuanvannedn Flulnadn gRAuT .
a Y & A vy T Y ATEIENE
L@ﬂﬂ?j\i AL BRTAIMNRAUNANIGNLNLD GI?]NT‘EV]?] LLﬂzL'ﬂu\r‘sﬁNLW'ﬂﬂq‘i'}u@Qﬂ »
. UAZINH
AZuNRuAN AR A5n19TneaRAITAS2BY Clinical correlation of biomolecules with R
918981
wulysdl nisadauazuenaisfisenailalag diseases and disorders in metabolic pathways of . )
- FIHIHUNUIE
1 lyngaf carbohydrates, proteins, lipids, nucleotides, -
16 bR
Clinical correlation of biomolecules with mechanisms of physiological biochemistry, disorders .
ATBTUNE
diseases and disorders in metabolic pathways in DNA replication, gene regulation, hemoglobin, -
918981
leading to symptoms of human diseases such as immune system, endocrine glands and enzymes for
digbetic ~ mellitus,  atherosclerosis,  gout, diagnosis
rheumatoid arthritis, cancer, hyperlipidemia,
obesity and inborn errors of metabolism, enzyme
kinetic assay, chemical extraction and separation
using chromatography techniques
365341 | Banfinalulad 3(2-3-6) | 365371 | Zuadmalulad 2(2-0-4)
Biochemical Technology Biochemical Technology
nsUsrgndgaafinamalulagianan walulagzasanilulawmsn atla Tusfin
UnueesgAnyET unsiinyUSanoEnsemng ol Aidueuazendiiue nsUszyndlidani
walulefnd Insluladnd 3ululednd fumaluladianin waluladniamdnidesin oL
PV $®y A ae o a A U3usna
Wandmgann1sszynd Fqaunid un walulagunly Fopdeendn 56 wazasves ~
v v 189U
UfjBany nnfin ueanased ladlnudnanslad ievdu Afdngamandidesdin fadadaqin | | .
a 14 La A o dl o = =Y @ququmqu
wazwedusAA(3d n1sUszyndlfienledn Aenfudaninalulad ~
o uaz
PAFINNTIH Carbohydrate technology, lipid technology, . .
ANBBUNY
Application of biochemistry in biotechnology, protein technology, enzyme technology, DNA and -
1YIU1

roles of microorgonisms in nutrient  increasing,

prebiotics,  probiotics,  synbiotics,  products  from
applications of microorganisms; - antibiotics, vitamins,
alcohols,

oligosaccharides  and  polysaccharides,

applications of enzyme in industry

RNA  technology, biochemical

biotechnology,  basic  fermentation

nanotechnology, basic biochemical aspects of flavor

and aroma, introduction to forensic science, currents

topics

application  for

technology,
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365362 | wAlAnnaraduLariainen 3(2-3-6) | 365335 | waRAUTRN1T9BnEInen 3(1-6-5)
T&ILZ\IQZ\I Laboratory Techniques in Molecular
Techniques in Cells and Molecular Biology Biology
mMamnzdsasad nausniead Twaly NANN1T NOBY 819 9eydainen U5ude
a3 N3R999apUNNEINTNIBITRE N3 nsrUINNNsatALEn N19iusgnBuasAtasiz | 9189
193YUATNITANLVBILAN N1TATA NTLATEN a1diuie Aidue uazlusfiu mavinufitengnls s
L3S uaTNI AR A andiduie uas Tndwasa n1anis1fudesidue n1s | UsIENe
Tusfiu Alanlnslndda nnsvnaduwaaasi Apsnzinisifinfiamdn nisedanRiuanine %Tmﬂﬁﬁﬁ
He wailalaudlnsiuwazd lann anuuAiiBe nadaseRiEue navinlaaui n19 uay
Cell culture, cell fractionation, flow Nﬁﬁliﬂ‘iﬁu@uﬂwﬂﬂuﬂ:ﬁﬁfﬂ”ﬁ’l N1SFNEN
cytometry, bioassay of cells, cell proliferation and Principles, theory and methodology in | AuAdIsiag
cell death, extraction, purification and analysis of molecular  biology, extraction, purification and | HREN WAL
DNA, RNA and protein, electrophoresis, DNA analysis of DNA, RNA and protein, polymerase chain AnaBune
sequencing, hybridization technique and ELISA reaction (PCR), DNA sequencing, mutation analysis, 31873%7
bacterial DNA  vectors  preparation,  cloning,
recombinant protein production and enzyme-linked
immunosorbent assay (ELISA)
365523 | \naneflefiugiumnsdiad 3(1-6-5)
Basic Biochemical Instruments
nnsliiesesfionargunsaliiifieadadty
Fouaf: Tia wdesissings Tasulnnail wies
N1989 LASBIATA Lﬂ?‘;mﬁmﬁmuuqiyiyﬂmﬂ
Lﬂ%imﬂa'“ui:mmfyiyﬂmﬂ \apsTluins 1aes
fumdssaanidage Anudaandenisdanin
VAN MTAEN1AA TN TN (RIENR) T2uL
e vl
mmsgmlaeale nsdanisuaznisindaeeede
Introduction to biochemical equipment and
instruments: pipette, autoclave, chromatography,
filtration apparatus, extractor, lyophilizer,
evaporator,  centrifuge and  ultracentrifugation,
biosafety, good manufacturing practice (GMP), 1SO
standard ~ system,  waste  treatment  and
management
365391 | AuNUI 1(0-3-2) | 365491 | @NNUI 1(0-3-2)
Seminar Seminar
AN9AUAN n19TusIndeya n1e A13RUAN N1939U9MEBYA N1TAATIENR
AR N9 BUTIE90 nTdaNe N9 Arsiane n19eddae waznisnaudadnannly U5
aAUs1e uaznisneuiadnainlulszifiu Uszifunnafnudaad AaBune
NABUAR Literature search, data collection, analysis, 378397

Literature, data collections, analysis,
report writing, presentation, discussion and

answering in biochemical topics

presentation,  discussion and  answering in

biochemical topics
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365432 | vindafiey 3(2-3-6)
Special Topics
Asfualsziiwintefiaulanie
nsdiAnundgatuand nnsduaia nns
sausndayani1siiAg1zl A1sHEde n1e
a9y warnisnaudadnainlarnzuaung Tpg1eAnn
AANINS RN Ty N
Adressing of interesting issues or case
study about biochemistry, research, data
collection, analysis, presentation, discussion and
answering and intellectual property
365442 | watAUfiRn1msdaad 3(1-6-5) | 3neAEInsd
Biochemical Laboratory Techniques
nsufuAntsmaianiedand (Hud
WATANISN3EHAITAZ AN N1TATALAZAATIER
aanquafanfietiosiu nevind§azengnlying
WalTEBIU3NAM N19AATIEAIUSFN uazmATla
ELARIENG pIGH
Biochemical laboratory traning including
solution preparation techniques, extraction and
characterization of phytochemical components in
traditional plants, quantitative PCR, protein analysis
and current techniques in biochemistry
365433 | FoaRaasnAnI e NGITHEIRA 3(2-3-6) | 365351 | BUANIEINARAIA9INTITNYR 3(2-3-6)
Biochemistry of Natural Products Biochemistry of Natural Products
Tmm%meL@qmmz@mmﬁﬁﬂmﬂﬁ Tmm%wLL@z@mmﬁﬁﬂmmmﬂﬂqw‘éﬁ
@@ﬂqw‘éﬁwu%mﬁmﬁwﬁﬁﬁmﬁ unumbAd WUT%NS;MTW?LL@xwﬁmﬁm%ﬁiiN%ﬁﬁ unumhad
WU ATH ﬂ@fﬂﬂ’]i’ﬂﬂﬂqm%?u@ﬂ%'uﬂﬁ WHUVURATEN ﬂ@fﬂmﬁﬂﬂﬂqw’é@i%mﬁ RGN
@mfomﬁﬁﬁﬁwa?m%qﬂmﬁuw%@%ﬂwmw Batfaaiuniausamaniuindnfizeslsn n1s
AnUnfiaaslsn n158BENE1S N1SUENETT N9 WMTUNAIT N1TULNEIT N1992YTHA LaTnT
e Lazn1Tmssianstannlae v afia Amsnvianstanmnlagmafianiedaafl nns | USueia
mMeBaadl nsUszynd EnART o TTHA N Uszyndlinaniusiasanmasamnluiasiuie | seiruas
Fesfiunniunisutlauazdasiuaauanung TasriuauRaUnfinteand AnaBune
yNBUAR Molecular  structures and  properties  of 378397

Molecular structures and properties of
active compounds in natural products, roles in
metabolic pathways, biochemical mechanisms of
action and properties in prevention or treatment
of disorders, preparation, separation,
identification  and  analysis  of  bioactive

compounds  using  biochemical  techniques,

active compounds in herbs and natural products,
roles in  metabolic  pathways,  biochemical
mechanisms of action and properties in prevention
or alleviation of disorders, preparation, separation,
identification and analysis of bioactive compounds
using  biochemical techniques, applications of

traditional  natural  products in  prevention of
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applications of traditional natural products in biochemical disorders
therapeutic and protection of  biochemical
disorders
365434 | FARUBIITRIDN 3(2-3-6) | 365472 | FARVBIFRIDN 3(2-3-6)
Biochemistry of Cosmeceuticals Biochemistry of Cosmeceuticals
ANYME ANTRIBINTAIDI9 1150 ANYY FHURIB9AF1DN 11T WAY
waziAdesdrendgieaditninety nalnnis \nansd1ensdingiaditimang nalnnnsesngnd
@@ﬂqwéizﬁu aduazly LANAIBNLIUATETT AU L‘ﬂ'@ﬁLLZ\I‘L’TNL@Q@ﬂﬂ\iﬂ’]LLﬂf‘;ﬂ’]‘iﬂ@ﬂqwé N9
@'ﬂﬂqw%( ANIABUAUBIYBITINNHABNNT (e AELANBIYEISNNNLAENITHLUAZIAREIAND
LALASBIANE ﬂﬂfﬂ“umﬂﬁﬁ%m Uszlemi Uselogduazinwraseuazininsdinns a3
warlureveuaziAiasd1ansiinanann F99H915 LmeWﬁLﬂ%NLﬁﬂ@ﬂﬂ’mumm’lm’m
A9LAR @1959THTNR UATAITE M AIELAEN gaustnda uazmaluladnisimuianuas
FUNTMNUATATHITH BIMNTFTHFININ FU1 \aasdens dagivialfidudounaaluniandn | Ususa
wazmalladnsvamneuazaiediens \ABaFD1 FETE AT
Characteristics, properties of Characteristics, properties of AU
cosmeceuticals, delivery of drugs and cosmetics cosmeceduticals, delivery of drugs and cosmetics to 3183%7
to target cells, cellular and molecular actions of target cells, cellular and molecular actions of drugs
drugs and active compounds, the body response and active compounds, the body response toward
toward drugs and cosmetics usage, reaction drugs and cosmetics usage, useful and adverse
mechanisms, useful and adverse effects of drugs effects of drugs and cosmetic, natural products and
and  cosmetics  produced  from  chemical dietary supplements for health and beauty,
substances, natural products, dietary aromatherapy and technologies for drugs and
supplements for health and beauty, health food cosmetic  development,  prohibited  cosmetic
supplements, spa and technologies for drugs and ingredients
cosmetic development
365436 | WIARANTINZIALERTUAY 3(2-3-6) | 365341 | WATRANTINZIALEAS 3(1-6-5) |  USuena
Woidle Techniques in Cell Culture 37e1 Bo
Techniques in Cell and Tissue Culture 3183%1
83 mAlAnENzAsTadUgNnR mAlAnIsINIzIA s adgugd wad s
NRunA 1radTiRnngRnd i liaugn wad WnEfinAY wazeaduriuasy nsfuduamend | ussene
Fiafhin1eiuAsuasrilnaes n1awIzides nswsguarnimasauaNinivressad ns | UuRne
aidauaznnaulszgndliviedinunisunms Ujsuslunasanaass nafiusneeaduaznis uay
Methods, culture techniques oc primary Useen i nakizinel
cells, secondary cells , continous cells, adhesion Techniques in  primary, adherent and Aupingiag
cells and suspension cells, tissue culture and suspension cell culture, cell counting, cell growth | AWLBEY LA
applications in medical field and cytotoxicity assay, in vitro fertilization, AaBuY
cryopreservation and applications 3189%1
365492 | nisfnudasy” 6 wiawfis | 365492 | n1sfnuBws* 6 nidaefin
Independent Study Independent Study 131
nnaAnAdtdaya n1ssiusandaya nsAuadrdeya n1ssrusandaya n1s | Aadune
19998 N1931A918A N19IRLNIIENIN N9 VNARBY N193ATIEH N5 REUIILITN NITHNEUD SUtiehil

suaue uazniseivas deinfantedngauad

afdeuazn1sagUindientesinugani
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Data  searching, data  collection, Data searching, data collection,
research, analysis, report writing, presentation experiments, analysis, report writing, presentation,
and discussion in biochemical topic discussion and conclusion in biochemical topics
365493 | naRneIn* 6 wiasfis | 365493 | nNaRNIN* 6 nidaefin
Professional Training Professional Training
n19ANUFITRA n5i3eud nainyw AN UFTA nsdens nasRayy
Uszrunisaiuasinerueniieadasdu Usraunissluasineztuenuilifisadastudamiln
Faniiluaniudsznaunis asdnsninsgnse A01UUITNBUNTT BNANINIAST UALIBNTH N9 U5
Bafavitt Weus1e91u n1sdLane afivsneuarnisagy . ju
ANBBUNY
Internship,  learning,  increasing  of Wdianesgaad _
8%
biochemical experiences and skills in enterprise, Internship, learning, enhancement of
public or private organization experiences and skills related to biochemistry in an
enterprise, public and private organization, report
writing, presentation, discussion and conclusion in
biochemical topics
365494 | aufiafinmn* 6 winafia | 365494 | anfiafnun* 6 aufie
Co-operative Education Co-operative Education
nasUF T RN Bend Ruyw AU T RN Beud Auyw
Uszrunisaiuasinusueauiifgadeeiu Usraunsnluazinezhuemiiifgadestugaed T
o Tugauendnouinialuaanu gmensineBindnuaaulszneunis seAns S
U92N8UN1T BIANTANASTTVEBLENTW N1A5 UATIENYH N1TBEUITIEIIU N1THUAUD ﬁq@;zm
Internship,  learning, increasing  of afdsuazn1sagUindientedinugand -
biochemical experiences and skills in trainee Internship, learning, enhancement of
position  of enterprise, public or private experiences and skills related to biochemistry as a
organization trainee staff in enterprise, public and private
organizations , report writing,  presentation,
discussion and conclusion in biochemical topics
nineme RAnAenEauies 1 91eRmn nHnewme  [RRmAeN Bawies 1 9188

2.2.2) dganidan

e : A
TN‘H’E]EIﬂ'J”I 15 BN

2.2.2) 3ganidan

s ' " a
TN‘H@EIFI’J"I 12 AUEN6

365331

AeIngBBuaduazn191in 3(2-3-6)
&
N5
Biochemical Toxicology and Carcinogenesis
'a“msimxLL@:@m@NﬁﬁﬂmmﬁTufﬂﬂ
fin nalnindaRyresasdululedn naln
syauly \ANALBINNTDBNNEYBIaTRE (Hud
qrinfiananeiug qrbnenzss gnanisneigy
4 1 ' 1 o/
LazgMBAsTULASY TH319N1Y ANEIZYDN
@ a @ =y o @
nzi59 nalnnisiianise dudunzie nne

Taafuuazn1s3nen aminaiulannzs

Characteristics  and  properties  of
xenobiotics, detoxifying ~ mechanisms  of
xenobiotics, molecular mechanisms of toxic

365438

AeAnenBadauniiuaznisiianeise 3(2-3-6)
Biochemical Toxicology and Carcinogenesis

mi@m%&l N19N52918 LALARINA1TDEN
q%%‘ﬂﬂﬂﬂ’ﬁﬁ‘lﬂ ﬂ"liLﬁf?;?_luLLﬁZ\NVI"I\?%’Jﬂ'WW?.I@\?Z\T"Ii
%T‘LLTUT@@T‘I ‘ll‘i_l'luﬂ'ﬁ‘l_l"lﬂL’g‘i_lLLﬂzﬂ”l‘iﬁ’m"ﬂ@\iL‘ﬁ'@’&(
nalnniaifiangiss asesadnuniIafinneise du
N5 Sudnunzise Aldyyoresraduzise ng
RG] N199N9 1HUAENITUNTNTLINYUDI
waduzi5s Tsflafndlugaduzise

Absorption, distribution and mechanism of
toxicants, biotransformation of xenobiotic, cell injury

and cell death, carcinogenesis, cell cycle and

USusia
AR
AeTunY

787%7
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effects, including  mutagenic,  teratogenic, cancer, oncogenes, tumor suppressor genes,
carcinogenic and systemic effects in the body, cancer signaling pathways, inflammation, cancer
characteristics and types of cancer, causes and cells invasion and metastasis, proteomics in cancer
stages of carcinogenesis, gene and cancer, food cells
and cancer, prevention and treatment of cancer
365332 | #adidslnrinis 3(2-3-6) | 365333 | Baaflidslnmnnnig 3(2-3-6)
Nutritional Biochemistry Nutritional Biochemistry
29AUTTNBULALAMANTRA2BIE BNAUTENBULALAMANTRYBINITINS
BIMTINANUALFIRBINITTEY ATINABINIT NANUAZANTDINITIAY ATTHADINITWAIITHUAY
WANTULATFINDINITVBITNAY ATTHANIUT F1981115289919N18 ATHANAUTTLNIY
sendnlnauinstiumunueddniuaniazund TnaunnnafusunuedgutuanitvnfuazRnung
wazRadnf n1sUsrgndludinuniswmun maUszgndludnunnsa Bt mungenInuazns
guamuaznisuidloyniwlnaninisugums whifynywlnguinasuguew nalnassnwans
nalnaaswerdaninilifinainnisldsusan anmilifinannnisl#susigeamnatudndand i e
g udndiRnUnRuaransRefiladends annauazanstutiondiudininluoims imm
TR
AT Composition and properties of .
ABTUE
Composition  and  properties  of macronutrients and micronutrients, body -
macronutrients  and  micronutrients,  body requirement of energy and nutrients, relationships e
requirement  of energy and  nutrients, between nutrition and metabolism in normal and
relationships between nutrition and metabolism abnormal  conditions,  applicants  in  hedlth
in- normal and abnormal conditions, public improvement and malnutrition solving in  local
applicants  in health  improvement  and community, mechanisms of pathological conditions
malnutrition solving, mechanisms of pathological occurring from receiving imbalanced proportion of
conditions occurring from receiving abnormal nutrients and toxic contaminants in foods
proportion  of nutrients and  toxicological
contaminants in food
365361 | FaAfliugrand 3(2-3-6) | 365361 | FAiiugaans 3(2-3-6)
Biochemical Genetics Biochemical Genetics
Taseadne nihfiuazesdUsznauaes A19RUGNTTH Trssadauasniinfizesans
GREVIM T EEEY fuuardluu nalnnissansd WWGNTIN NITLIUNITINRDIFEUE NITFBHULNA
1B N1909ATHE N15UUATHE N1TALNIT Bie SuuarniTuansaanaesiiy naruIunig
uansnanuasdulullsndlonuazyadlan ns 08AIRALATUURIHERUENTIH NAINAILANNIS
nangufuazn1sievglreiiiuie Wug uaaveaneesdululusaidlonuargniilen »
dmansanmalulad Aduieuazlsfiuiaeon wialulagnisdaulasansiugnsss nsnaneing | | ju
Aut Taanils nsfinufiatunisadasioue TLAVEUUATNNTATIFDY m@imﬂ
LAZNARERA ﬂg‘jﬁ%m’@ﬂMWﬂﬁLN'ﬂLiﬂ N19GAR Genetic materials, structure and function of e
duedasieulnidasune nsdeusedidue genetic materials, DNA replication, DNA repair,
NIMUENDINEN nIuam At Aaugindu N3 gene and gene expression, transcription, translation,
FaAanlARULATNNIATI9RBUNITUEAY BBN mechanism and regulation of gene expression in
miv‘iﬂﬂﬁﬁusﬁﬁu’%qw’é UALBIRTAUNIA prokaryotes and eukaryotes, recombinant DNA
Structures, functions and components of technology, gene mutation and verification
genetic  materials, gene and  genomes,
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mechanisms of DNA replication, transcription and
translation, requlation of gene expression in
prokaryotes and eukaryotes, DNA mutation and
polymorphism, genetic engineering,
recombination of DNA and protein, cloning,
training in extraction of DNA and plasmid,
polymerase chain reaction, DNA cleavage by
restriction enzymes, DNA ligation,
transformation, transfection, conjugation, clone
selection and expression detection, protein
purification and bioinformatics
365435 | Famaasnasipaanaandiati 3(2-3-6) | 365436 | TaARIENAINZIARLARDNEIAT 3(2-3-6)
Biochemistry of Oxidative Stress Biochemistry of Oxidative Stress
Tasvadne anilfvesansayyadase Tnsvadrnaranifzesayyadasy nns
N1IRENETORYABAT F190DNTLIU LATAT FENNA1IDUYADNTL F190DNBIAN WATHS
Tulnsiauilifanisinlfasen nsinusnnon Tulnsiawiilostansinuffden nnsdmiEanamang
ANLIATLANNDANTLATH UNUINABINIIL WA3LANINADNBIATH UNUIVABINIIZIATEANIY
Lm‘%ﬁm%mﬂ@ﬂ%m%’ﬁﬂﬁmGi’]\m i laanzisa pandwitilsnfindouarlsnbinsadEass Aoy
Tsanaan@aniala Tsaunmman audenuas Wanuarranzesad i laseadng andfuay
y312e0wad ofia laseadne anfuaznis N15Y119UBIFTAUDRYAB AT UNFIN1TFHY U3
ﬁﬁmu"ﬂmmﬁmﬂggﬂﬁﬂiz UARIIBDIETTAN 'mg;lqﬂ@ﬂi:ﬁ@"lﬂﬂ"lﬁﬁiLtﬂzwﬁmﬁmeﬁﬁiiﬂﬁ’lﬁ iu‘mﬂw
mésd@ﬁmmmmmiLm:msﬁﬁmwﬁ Structures and properties of free radicals, i;:;;t?
Structures, properties of free radicals, formation of free radicals, reactive oxygen and -
formation of free radicals, reactive oxygen and nitrogen species, measurement of oxidative stress, e
nitrogen species, measurement of oxidative roles of oxidative stress in infection disease and
stress, roles of oxidative stress in various noncommunicable disease, degeneration and aging
diseases such as cancer, cardiovascular disease, of cells, types, structures, properties and
diabetes mellitus and degeneration and aging of mechanisms of antioxidants, sources of antioxidants
cells, types, structures, properties and from diets and natural products
mechanisms  of  antioxidants,  sources  of
antioxidants from diets and natural substances
365437 | FamAn19iWIuazn1908nNn1RINIY 3(2-3-6)
Biochemistry of Sports and Exercise
unumatAyae9laseairaniaaiuay
winfinsganineesaritulamen TUssiu 3 uay
flapdlamd nnaineruresienlsd Bandseu
e vl

FNEnS ga51Nm Tmmmil,ﬁ@qﬂmwLmzmiﬁiﬂh

wWunuedguluniseeniideniguazninzndsn

2ANBLATHINNNITRBNNNIRINTE

Significant roles of chemical structure and

biological functions of carbohydrates, proteins, lipids
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and nucleotides, enzyme activity, bioenergetics,
hormones, nutriton  for health and  sports,
metabolism in  exercise and excercise-induced

oxidative stress

365331

FopfiFouanden 3(3-0-6)

Environmental Biochemistry
ATrUaNNITINBaad TusTTNEIRuAY

Avuwandon ma%fﬂumq@mﬂﬁﬁumﬁum

Awanden nsUszendlitaniuaideuandan

v
A oA

afelnil Fandveslsnlifindeiass Noayuing
ﬁmﬁmﬁm}ﬂmwmmmmw Aatfasfiulsman
BIMITUAZRINIAREN HANTTNUAINA1TAT
ﬂ"l‘iﬁi&lﬁﬂuLﬁﬂuTuﬂqﬂ"l‘iﬁlﬁLLQﬂﬁﬂN‘ﬁﬂl\W@ﬂiZ‘VlU
waziiiudunasaguam

Biochemical processes in natural and
environment, natural and environmental
biomolecules, metabolic pathways of biomolecules,
applications ~ of  biochemistry  in modemn
environments, local and medicinal herbs for health
and beauty, prevention of dietary-caused diseases,
contaminated pollutions and xenobiotics in food and
environment that have related effects and harmful

on human health.

18871

365332

Fuafasgunnazuarn1aiieny i 3(2-3-6)
Biochemistry of Wellness and Longevity
a19taluans Tuanauidin aunnues
ANEIT NAINN19BUATIDIAHTIILAZA1SH
@ﬁ?_qlﬁuTHNlé‘HE(I madnlnawndu naedeneend
Lﬂ‘ﬁlju LL@:@uﬁLﬁm‘ﬁmﬁumw%m AITH
dansn nensyed nsUlsunanadiiniege
Aazuazniafienyiu amnsuaza nalierzas
b
Biomelecules, molecules for life, causes
and factors of aging, degeneration, biochemical
mechanisms in human, glaycation, oxidative stress
and genes of aging and longevity, lifestyle
management for wellness and longevity, foods and

herbs as anti-aging effects

18871 nd

365334

BIFTEUNARAR TN 3(1-6-5)
Basic bioinformatics
gndayaniegainen Taseaivens

" 4 - =
gdaya wiasflalunisfuduioys n1aBunm

TeA s
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uazn1TiATITideya n1sllSELIgLuAZNT99 A
Boeandudayanieimdiiue Tusiiu nnsvinune
Trssasnsuazmiinfionslussiu dTuneaslusanalon
uazga3lon

Biological databases, database structure,
searching tool, sequence data retrieval and analysis,
protein and DNA BLAST and sequence alignment,
structure  and  functio,

prediction of protein

prokaryotes and eukaryotes genomes

naNIrY/5 83 e LT ﬂﬂ@u‘fﬁm’uﬁmﬁﬂgmﬁu

365210

Foafidoedn 3(2-3-6)
Fundamental Biochemistry
AENTAN AR LAz UNUBAENIBIANS
Tulsmsn Tsfu afin wazilandle e Aounis
WAZNI9YIN9 N aLew lsd n15a1eneniayanig
WugnNIIu mﬂﬁﬂwwﬂnﬁﬁwm N1TAIUANNI
Fadaneanslun FoNRsUrans ANANTUE
FENIWNATNUNUBRTN ANFNAUTEBIBUARA
AzANRaINR Baefaadaniarilasine uas
mMavnasuAnaNTANEuafirasansaluans
Chemical properties and metabolism  of
carbohydrates, proteins, lipids and nucleotides,
properties and activities of enzymes, central dogma,
molecular biology techniques, hormonal regulation,
bioenergetics, metabolic pathway interrelationships,
relationship between biochemistry and disorders,
biochemistry of blood and urine and biochemical

properties testing for biomolecules

A%

365211

Faadnsunndiiosdiu 4(3-3-8)
Fundamental Medical Biochemistry
AANTANATLATINU U AT N D
Aarslulanan Tusiin 4t uaznsaflanddn
o/ o I'g ad a =
ANTHANAUT AT N UNUD AT Eunarnig
LEAYDANIBIEN %ﬁmemﬂqmmzwmﬁﬂmq
Wigdranssn lsauazaanfinuniinisdaad
Tnzuinnsuazatazywlngwinis 999nses
s a & 2 & oA
wad nalnniafianzise Faaflaaailade
dl o/ = a I3 =
A uazmafialun1siinsnzsinisdand
Chemical properties and metabolism of
carbohydrate, protein, lipid and nucleic acid,
metabolism  integration,

gene and gene

expression, molecular biology and genetic

365211

Faafinsunndidosdin 4(3-3-8)
Fundamental Medical Biochemistry

AouanAintaaizesanilulanes dade
Aaavu Tussiu aAim uazandlog ADAENLTRA
wazA1sYI9Nzaseulny wunueddueianTda
TNL’NQ@ ANHANAUT AT UB AT N Buuas
nN1uaAIean2evdn adaineuasnAianig
WugAransan lsauaraanAnunfiniegand
Buafaeaden ga5lunuazn1saedoy QY19
Faa1n nalnn19inNzse LATNITNAFD L
AouaNineTaniivesanstaluana

Chemical  properties of carbohydrates,
connective tissues, proteins, lipids and nucleotides,

properties and activities of enzymes, metabolism of

U5u
AesUY

18397
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engineering techniques, biochemical diseases biomolecules, metabolic interrelationships, gene and
and disorders, nutrition and malnutrition, cell gene expression, molecular biology and genetic
cycle, carcinogenesis, biochemistry of connective engineering techniques, biochemical disorders and
tissues and techniques in biochemical analysis diseases, biochemistry of blood, hormones and
biosignaling,  carcinogenesis  and  biochemical
properties testing for biomolecules
365212 | FaAdiugs 3(2-3-6) | 365212 | FauAfiugn 5(2-3-6)
Basic Biochemistry Basic Biochemistry
Agrnuaznannisresiand #fia nann1sresdanil ¥fia Taseasieuas
Tassadneuazananifivasanstaluana (Hun AuandRvasansialuana Wud aslulamse
Aslulansn Tshin Allauaznsaflonddn nns Tdsfin aflm uazlondlamd aouandAuaznis
dnanandayanieiugnass nsadnellsfin Vinsmieseulzd nstneveadayanieingnaas
WAZN1IATLANNIS NANNITAUANNISEILAT wAllAn e aAnen A1sALANNINEATaeg
209804 l8u unumeeslnruinisianis 704 10U BaNANUANERS ANFNRUETEndNeAd
ANNTRN BINRINIUAITRS ATNANNNTIDIFE WWIUBATN BaARAUNIMEANNRAUNG Baalans
WUnUadTN ANANTusaasuAliiun1aY WWoanuazilaanie Lazn1TnANaUAMENTANIY U4
ANNRAUNG uazBapizavd@anuaziiaaa: Foafluesanstaluans AnaBune
Definition and principle of biochemistry, Principles of biochemistry, types, structures 31873%1
types, structures and properties of biomolecules and  properties  of  biomolecules  including
including carbohydrate, protein, lipid and nucleic carbohydrates, proteins, lipids and nucleotides,
acid, genetic expression, protein synthesis and properties and activities of enzyme, central dogma,
regulation, regulation mechanisms of hormone techniques in  molecular  biology, hormonal
actions, roles of nutriton on life style, regulation,  bioenergetics, metabolic  pathway
bioenergetic, integration ~ of  metabolism interrelationships, biochemical disorders,
pathways, relationship between biochemistry biochemistry of blood and urine and biochemical
and disorders and biochemistry of blood and properties testing for biomolecules
urine
365213 | FaAfnnsunmdingiu 1 5(2-3-6) | 365213 | FauAfinngunmdingiu 1 3(2-3-6)
Basic Medical Biochemistry | Basic Medical Biochemistry |
Taseadne Usznn wazpoaandinie Tas9a319 uazpuanTAniaaiiens
waesanstaluana Hurd arslulanan aslulansn Tshin ae Handlalnd danfiuuay
Tusfiu 3l uaznsnflondsn danilznaden w3519 Buadzeaden AuaNTRLATN1TYINTHYD9
AuanTALaznITieesenled nalnnis wulnsd n1spauaumeBaaiizesgnslun nns
A199HYE9ER5 I TnauIn1TuasNLN LD A fdranendayaneWiuENIIn N1TATLUANNIS 15
FuravinNAuLazLIeg n1stenandaninu ugAvaan1e9du wallan1ven3aing uarnis | A1eTUNY
N9RugNITH NM3a3NelUsfn n1sAIuANnIS naasUAmENTANEuaTzasastaluana EA

LAMABNIBNEN NANNISLasNANANINEANe N
Tuana BasnsanumeuaznisUsrgndtsun i
ngunwnel

Structures,  types and  chemical
properties of biomolecules including

carbohydrate, lipid, protein and nucleic acid,

Structures and chemical properties  of
carbohydrates, lipids, proteins, nucleotides, vitamins
and minerals, biochemistry of blood, properties and
activities of enzymes,hormonal regulation, central
dogma, gene regulation, techniques in molecular

biology and biochemical properties testing for
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biochemistry of blood, properties and activities of biomolecules
enzymes, regulatory mechanisms of hormone
actions, nutrition and metabolism of vitamins and
minerals, genetic expression, protein synthesis,
genetic regulation, principles and techniques in
molecular biology, biocinformatics and medical
applications
565214 | Famfnisunndiugmm 2 5(3-0-6) | 365214 | Buafinnsunngiugn 2 3(3-0-6)
Basic Medical Biochemistry Il Basic Medical Biochemistry |l
FanANUAIARS AU LaATHIAY Fanwavaueans dtwunuadduunay
anstaluanaliud aslulanse Tushiu ala annAnUnfzesaslulansn Tushiu afn - 9
UaTNIARIAREN ANNANTNTYBRTNUNUE - 9AR o Me AANANUAZIIER ANNANTUEITNIN
aguluayed Aedyyrmniehuoad AHS ADHUUDREN N1TANREY YIRS BALATVD
Nugmmnsdauaiionsniafianzss Augiung nafianzideuazunuedduees  Flululadin
uaflsruudszam waresdlululefindasns Fapaasniaziadunaan@intis S
3Ty Wwna wazniadinaIninegaiad (U Bioenergetics, metabolic pathways and . ju
AeBune
Uﬁzﬂﬂﬁﬁﬂuwﬁamﬁﬁﬂ disorders of carbohydrates, proteins, lipids, N
Bioenergetics, metabolisms pathway of nucleotides, vitamins and minerals, metabolic e
biomolecules including carbohydrate, protein, pathway interrelationships, cell signaling,
lipid and nucleic acid, integrations of metabolic biochemical ~ carcinogenesis  and  xenobiotics
pathways in human, cell signaling, basic metabolism, biochemistry of oxidative stress
biochemical knowledge of carcinogenesis, basic
biochemical knowledge of neuronal system,
effects of xenobiotics on biomolecules and
biochemical applications in clinic
365215 | Faadlvialy 4(3-3-8) | 365215 | Fuadivialy 4(3-3-8)
General Biochemistry General Biochemistry
Henuaznannisresiuadl AnaudR Heuuaznannisresdundl AoantAnig
maafl 1iln Tasease uaviiunuedtnaesans il wile Taseasne uazinunuedduang
Falwanaldinn mslulansn Tusfin ala uay Aaslulaimsn Tusfiu afm waziandlang
nanfandsn sauAansyasenled gadlun AoanRLaznaieueseulel n1sAuANN
A198191719 NTUAPNBBNIBNEULAZATAILAN Fupfluesgeiluu drenendeyanioingnasy ns
n119 NANNITUATIMATAN IS AT ANen Ba ATUANNITUAAYEBNYBIEN ATAN B BInen U
WANIUAIART NanN1TuarUfiRn15289013 BINFRNIUAIEAS UATNITNATBUAMANTRANIS | ANBBUIe
wagndwinesd n1adaniTgaAnannes nne Fopfluesanstaluans e
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LG
Definition and principle of biochemistry,

chemical properties, types, structures and

metabolism of biomolecules including

carbohydrate, protein, lipid and nucleic acid,

enzyme kinetic, hormone, nutrition, gene

Definition and principle of biochemistry,

chemical  properties,  types,  structures and
metabolisms of carbohydrates, proteins, lipids and
nucleotides, properties and activities of enzyme,
hormonal regulation, central dogma and regulation,
techniques of molecular biology, biocenergetics and

biochemical properties testing for biomolecules
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expression and  regulation,  principle and
techniques of molecular biology, bioenergetics,
principle and laboratory of buffer preparation,
optical  density  determination,  biomolecules
characterization and determination of enzyme
kinetics
365216 | TaivenrevTaduaiioide 2(1-2-3) | 365216 | Fvinewnswaduazilade 2(1-2-3)
Cell Biology and Tissue Biology of Cells and Tissues
Aosantd Taseadne niiafl uas ¥in Tassatng wiind nalnuaznisnIuns
Wunueaddn vevanszaluianaliun mavismmesmadiaziiods namudader
A3lulamse Tushin 3Ta uaznsafionddn nns wad wazAndinaaadediad dgdnaoad
Wasulasasaluanaunazunfuay AnanerenTad uazmafiadittunisAnesad
AMHANWUSALNILNIIAANSITININ N9 waniiioide Ui
LAANBBNYDITU mﬂﬁmﬁﬁﬁmm&mqmmz Types, structures, functions, mechanism of ju ?
LU WRE
m‘iﬂ’izgﬂéﬁﬁ’nLﬂzﬁafumiuwvm' action and regulation of cells and tissues, cell . L
ANBTUNY
Properties,  structures functions and membrane transport, membrane potential, cell -
metabolism  of important  biomolecules  of cycle, cell death and techniques in study of cells e
biomolecules including carbohydrate, protein, and tissues
lipid and nucleic acid, alteration of biomolecules
in physiological conditions and relation with
pathophysiological conditions, gene expression,
techniques in molecular biology and application
of biochemistry in medicine
365217 | Funfiuazdninanluana 43-3-8) | 365217 | Bawnfluardadnenluans 4(3-3-8)
Biochemistry and Molecular Biochemistry and Molecular Biology
Biology
#iin Taseasae wilft szuunsrineu ADANLTR Trseadne wind uaziunued
mimuqmmﬁﬁﬁmuﬂumLmﬁu@uﬁmﬁ'@ naln #n 9p9a93alanaliun aslulanse Tussiu
miﬂudq&hulﬁ'ﬂﬁmmﬁ wazAndliizeuds afle uazflapdland niawdsuulasansdn
NNEad 199NTad N1TANUBITAN WAS Tuanatunmazdnfinazanndniugiun1anis
wadaiEunsAneraduanifiode WANeBaNIN n1Tuarsaanaaviiu wafianig
Types, structures, functions, #adnanly \aNa LL@xﬂﬁiﬂi:ﬂﬂﬁT%%’ﬁLﬂﬁT% 131
mechanisms, regulation of cells and tissues, cell n15wAng AeTunY
membrane transport, membrane potential, cell Properties,  structures  functions and 3183%7

cycle, cell death and techniques in study of cells

and tissues

metabolism of important biomolecules including
carbohydrates, proteins, lipids and nucleotides,
alteration of biomolecules in physiological conditions
and relation with pathophysiological conditions, gene
expression, techniques in molecular biology and

application of biochemistry in medicine
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365218 | sruuidnAuazgRANY 3(2-3-6)
Hematologic and Immune System
sruun@es lanavgn niaadnouag
navaneaden wind nalnnainem uaz
N19ATUANNITYININIBITLULIRDA 20D
NRANTU LATNITAUANBIBITLULNRANTU
nendanntusrundenuarsrUgRFNY Tasneden
Lymphatic systems, bone marrow,
production and destruction of blood cells,
functions, mechanisms and regulation  of
hematopoietic system, immune system and
immune response, pathologies in hematopoietic
and immune systems
365219 | Bawnfinnsunmdvialy 4(3-3-8)
General Medical Biochemistry
AtEN AN AR LAz UNUDAENYRIANT
Tulainan Tusiiu dfm wuazfiondlalng
ANMHANWUTILMINAT U UBATH Bunaznng
UEAIBaNYBIEN AENTRLATN1919TUY DY
wulrl anyBaAnguazmAlan19RuglAINTIx
TsauazanRaLn@niedaait anflaasden
785 lHULAZNNTFIR Y 1N 9Banan Faialaag
nafiauzds uazniamaseuRmENiAn1vEuad - ,
TeAm

18981989 AN A

Chemical properties and metabolism  of
carbohydrates, proteins, lipids and nucleotides,
metabolic pathway interrelationships, gene and
gene expression, properties and activities  of
enzymes, molecular biology and genetic engineering
techniques, biochemical disorders and diseases,
biochemistry of blood, hormone and biosignaling,
biochemical  carcinogenesis  and  biochemical

properties testing for biomolecules
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