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2) wdnTanig Litdasndn 98  wuawha

(13w wnu 23 wudlwAn

01403111  ipilvialy 3(3-0-6)
(General Chemistry)

01403112  inivhlumauftinis 1(0-3-2)
(Laboratory in General Chemistry)

01417111  umaRad | 3(3-0-6)
(Calculus 1)

01417112  upamad I 3(3-0-6)
(Calculus 1)

01420113 UfuAn AN | 1(0-3-2)
(Laboratory in Physics 1)

01420114  U{URNHEANA I 1(0-3-2)
(Laboratory in Physics II)

01420117  SAndiugtu | 2(2-0-6)
(Basic Physics 1)

01420118  Wandiug I 2(2-0-4)
(Basic Physics II)

01422111  wanada 3(3-0-6)
(Principles of Statistics)

01424111  wanF¥inen 3(3-0-6)
(Principles of Biology)

01424112 F¥inenarmdfienis 1(0-3-2)
(Laboratory in Biology)

(2) A nawztedu 54  WUEnn

01402311  Fuedl | 2(2-0-8)
(Biochemistry )

01402312 Al | anAUfURNS 1(0-3-2)
(Laboratory in Biochemistry )

01403221  \AHduUvIY 3(3-0-6)
(Organic Chemistry)

01403222  UjURNIsANBUNSE 1(0-3-2)
(Laboratory in Crganic Chemistry)

01403231  wiUTuaAATIE 2(2-0-4)
(Quantitative Chemical Analysis)

01403232  \pivTnadwseinmaliiinng 2(0-6-3)

(Laboratory in Quantitative Chemical Analysis)
01416311  wdnWugAIans 3(3-0-6)
(Principles of Genetics)
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01416312  wWugA@asnIAUNURNS 1(0-3-2)
(Laboratory in Genetics)

01419211  9a¥7Aneialy 3(3-0-6)
(General Microbiology)

01419214  qafaingiugruniaufoin 1(0-3-2)
(Laboratory in Fundamental Microbiology)

01421213 Yeduarlelelvudwmiuingrmaniiinmded  3(3-0-6)
(Radiation and Isotopes for Radiation Biosciences)

01421221 wdnnNIMEInemansthamssd 3(3-0-6)
(Principles of Radiation Biosciences)

01421311  n1stesiused 3(2-3-6)
(Radiation Protection)

01421312 wadlan13insad 3(3-0-6)
(Radiation Detection Techniques)

01421313  wiadlanmsiadedniaufjidnng 1(0-3-2)
(Laboratory in Radiation Detection Techniques)

01421321  Fvensedidesu 3(2-3-6)
(Introduction to Radiobiology)

01421421  auaznsnanewug 3(3-0-6)
(Radiation and Mutation)

01421423  wadAnine1manstinIwsea 3(2-3-6)
(Techniques in Radiation Biosciences)

01421424 wailan1smusessaelelelumsdinen 3(2-3-6)
(Isotope Tracer Techniques in Biology)

01421441  wesguaLlaanieneSeduay
ANUUaBARENIEININ 3(3-0-6)
(Radiation Safety and Biosafety Standards)

01421491  suleuiBieNugumeinerrmanitanmgd 3(3-0-6)
(Basic Research Methods in Radition Biosciences)

01421497  &uuwn 1
(Seminar)

01421499  TATSIUMISINNEAnsTINTWSIE 3
(Project in Radiation Biosciences)

(3)3vnaniziasn ludeendn 21 vdaein

Thdenieu 3 whedn vnseivsselud

01401114  wnuemansvialy 3(2-3-6)
(General Botany)

01416454  Faasaumedasdiu 3(2-1-5)
(Introduction to Bioinformatics)

01416456 WUgIFMINTIX |

(Genetic Engineering 1)

14
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01422415  @@AVINTI VG 3(3-0-6)
(Statistics in Biological Science)

01423113 dmvinewinly 3(2-3-6)
(General Zoology)

01424453 vdnTivewesgaduasluana 3(3-0-6)
(Principles of Cell and Molecular Biology)

warlidenssusedviuaainermanidinnssdnsoatviinemansdiades
Liteenia 18 wisdn legdesdensedvluavivermansiinwssd lidesnin 12 miheia 210
sredneluil

- @1UINIAEASTININT

01421314  wallanwiuadeslunugnaimnssy 3(3-0-6)
(Nuclear Techniques in Industry)

01421315 msahanmluag@rinensed 3(2-3-6)
(Molecular Biology Imaging)

01421322  menmanitinmisdivenamnssudanim 3(3-0-6)
(Radiation Biosciences and Bio-industry)

01421323 \wenansdundediioady 3(3-0-6)
(Introduction to Nuclear Medicine)

01421324  wadlansmnudsaadiasiideie 3(3-0-6)
dusuinenmanstannied
(Cell and Tissue Culture Techniques for Radiation Biosciences)

01421331 Musfumnndddanndon 3(3-0-6)
(Environmental Radioactivity)

01421391  A198TUONATITMISINEFERSTIN WS A 1(1:0-2)
(Reading of Literature in Radiation Biosciences)

01421411  n9iwszimeionsiundes 3(3-0-6)
(Nuclear Method of Analysis)

01421413 wwesInerugulunmsUssynaldseduasleleivy 3(3-0-6)

(Basic Metrology in Applied Radiation and Isotopes)
01421414 N399I IAUIN S AN WAL MSUINEFERSTININSIE 3(3-0-6)

(Radiation Chemical Dosimetry for Radiation Biosciences)

o =

01421422 ¥eduarlelelnlunisinuns 3(3-0-6)
(Radiation and Isotopes in Agriculture)

= 3

01421425  Fneimanstinmd@iunisdamsannzeianuesis 3(3-0-6)

(Radliation Bioscience and Plant stress management)

* *  Uasreiv v

* = JIulgenein
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01421426 Trutmnsuuaslamansgsiovesivenmanidanmied  3(3-0-6)
(Bioinnovation snd Business Opportunity
of Radiation Biosciences)

01421496  (Zpaaw1EmInemanstinmssd 3(3-0-6)
(Selected Topics in Radiation Biosciences)

01421498  Ugyiiaw 1-3
(Special Problems)

- @inendaasiuades

01426213  iAddundss 3(3-0-6)
(Nuclear Chemistry)

01426311  LpAdISed 3(3-0-6)
(Radiation Chemistry)

01426312  mvinUsuneused 3(3-0-6)
(Radiation Dosimetry)

01426314  gunsalnsdundos 3(3-0-6)
(Nuclear Facilities)

01426321  AFAANISAINNLLURSIE 3(3-0-6)

(Radicactive Waste Management)

01426411  wqufirdosfnsaifiuedesidesiu 3(3-0-6)
(Introduction to Nuclear Reactor Theory)

01426421  m3iaUsuausdlagitnedinin 3(3-0-6)
(Radiation Biodosimetry)

01426422  FunlaensizvennissUfnsaidnades

WarLHURNLAY 3(3-0-6)
(Nuclear Reactor Safety and Emergency Plan)

01426432  NTEUIUNTNISE 3(3-0-6)
(Radiation Processing)

01426433  waingnnivenlolalny 3(3-0-6)
(Principle of Isotope Hydrology)

01426434 Yg¥nadowmaiandes 3(3-0-6)
(Nuclear Fuel Cycle)

01426435 walulaglselwrdaedes 3(3-0-6)

(Nuclear Power Plant Technologies)
01426436 msduAusesseslngisveieies 3(3-0-6)

(Nuclear Forensic)
3) nuandrnaanas lidssndn 6 wuaefa

*  Unsredenluy

= YSudsesnedn
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3.1.4

01420113
01420117
01424111
01424112
01999111

01403111
01403112
01417111
01420114
01420118

WEAILLAUNITANE
3.1.4.1 WHUNISANEI

U 1 mamsfinui 1 wdasin (Yu.ussene-va.UfuRns-va.dnedienuies)

U URM AN |

NAndugu |

AaNTIINEN
FIngnaUfuRnis
ANERSLUSLN LAY
FunAnwily nauanszegadan
AsaUVA/ABNRIADS
AU sENA

33U

= o
U9 1 nan1sinedl 2

vl
wialuniaufuRns
WARASA |

URURNsWAN I

AndNugw I

1(0-3-2)
2(2-0-4)
3(3-0-6)
1(0-3-2)
2(2-0-4)
3(3-0-6)

AnAnwimil nguanszwfunisieans

1(--)
Bl s
18 =<1

wiein (Yu.Usee-vu.UfuRANs-va.Anwn

} 7
ABAULDY)

3(3-0-6)
1(0-3-2)
3(3-0-6)
1(0-3-2)
2(2-0-4)

Adnwmill nuansznadlelnenaswalledan  3(3-0-6)

AAnuvald nduansyguvieaans

79U
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Ul 2 nnamsAnenil 1 widaefia (wu.usseng-vuUfiinns-vu Anwidienuiag)

01403221 AfBuvSY 3(3-0-6)
01403222 U{URNsALEUNIE 1(0-3-2)
01417112  umandd |l 3(3-0-6)
01419211  ga¥7ineialy 3(3-0-6)
01419214  ga¥7inerugruniauiiing 1(0-3-6)
01421213  Feduazlalglvidmiv 3(3-0-6)

ANYIANERTTINING IR

01175xxx  AINTIUNARN®Y 1(0-2-1)
AwaUseing B |
593 18(--)

P> P~ ' a a /o
U 2 mannsfinwndl 2 wdagia (uu.ussens-su.UfiRns-vu.Anuideauias)

01403231  pflUSanaiAsien 2(2-0-9)
01403232 ipilsnainsizinirufoRng 2(0-6-3)
01421221  waNNIINININEIAERSTIN WS 9 3(3-0-6)
01421312 wAlAnsinssd 3(3-0-6)
01421313 wallAnsinddnauidsnis 1(0-3-2)
01422111 wanaha 3(3-0-6)

Jundnuialu nauansznfunisiionns
ANy -0-6
Jnnuinly nauansAansuis
usEnauns 3(3-0-6)
59 20(--)
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U 3 memsineit 1 wdaefin (a.ussene-gu.UjuRns-gu.Anundieauies)

01402311 @i | 2(2-0-4)

01402312 Fuad | AMAU{URNTS 1(0-3-2)

01416311 wanWugrans 3(3-0-6)

01416312  WugFansnIAUIRNTS 1(0-3-2)

01421311 n1sUeenused 3(2-3-6)

01421423  WMATANININEIAERSTININS S 3(2-3-6)
MANUITENA 3(--)

g anziden 6(--)

34 22(--)

o o = I oa a wa v
Ui 3 nnamsdnun? 2 wiaefin (vu.ussers-su.Ufdants-vu Anwideauias)
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01421441  wnesgruaUUasndenesdias 3(3-0-6)
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Ui 4 mamsAnui 1 wdasfia (wa.ussene-vudfiRns-vudnudaeauies)

01421421  Feduaznisnatenug 3(3-0-6)
01421424 wailansauseynielalalnunisg 3(2-3-6)
Frinen
01421491  sueuisideiugrumg 3(3-0-6)
IngrFansiinInsad
I nanziden 3(--)
I udenias 3(--)
594 15(--)

4 d 1 = o arey
Uit 4 anemsineil 2 wiaefin (va.ussere-vu UfURns-vu.Anwidaeaues)

01421497  duuun
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A anIzidan

FE

3734
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3.1.5 A195ulEsIeIU

3.1.5.1 sedviusiiaivivemidngns
01421212 AnerAanidaades 3(3-0-6)

(Nuclear Science)

Jeiifoaiuundey ; 01420112 wie 01420118

Tndoauasezmen Talead Aulfunnmisd ngnisaanssvessinfuiundsduazounsy
v83579 MufunisdlusTTunid Sunsitenvesivdivaans Ujiseduedesuasujnsaifuades

Atomic nuclei, nuclides, radioactivity, law of radioactive decay and the natural
radioactive series, interaction of radiation with matters, nuclear reactions and nuclear reactors.

01421213 YeduazlelaTnudwsuinenanansianinied 3(3-0-6)

(Radiation and Isotopes for Radiation Biosciences)
Henvesdefiuasunasininded wadosnmvesiauefdoauazngnisaatefivesiutunnmgd

Ujisentiedesuaznisuanlelalnidmivauivermansianim sunsisaivestidivaansidfuyse
MANGIMERTTIAN MaNNIIETIINILarNTInUSuaE ndnnisvesnstesiuid aulasndenia
Sefuazanuiiunsasndomdsd nsdadulaldSdvlnneloseulunuinemansdanm nsUssenaLY
FduarlelalniluamAnemansdinw

Definition and sources of radiation. Nuclear stability and law of radioactivity. Nuclear
reaction and isotope production for biosciences. Significant interactions of radiation with matter
involved biosciences practices. Principle of radiation detection and dosimetry. Concept of
radiation protection, radiation safety and radiation security. Justification of using ionizing

radiation in biosciences. Application of radiation and isotopes in biosciences.

01421221 wann1sMeinendansinnnsed 3(3-0-6)
(Principles of Radiation Biosciences)
Anfideadeunnneu ; 01424111
nsfiuguAtazeTsnysgleginnlassadruaznalnnisiauniediniwie Sduay

lelelny Tnssasrsuavnalaseduieaduarssfudosvasaadiidnfy niaednstaduasenluay
Ingnmanitinmisd nadifinwinisuszandlasiadauaznalndinmlusivenmanstinmid
Radiations and isotopes in enhancing of values and utilities from biological structures
and functions. Important cellular and subcellular structures and mechanisms. Synthetic living
machine in radiation biosciences. Case study of biological structure and mechanism applied in

radiation biosciences.

*  Unnedelund

** Jfudsanein
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01421311 n15lasnused 3(2-3-6)

(Radiation Protection)

JriidpaSeuanney : 01421212

Sunswanied vannisialnasvdlenaiediotnded navestidreaasuasddiiin ua
vaaliuarliineruesied wumnistlesiu Ui werTrguseasdusanistasiudunsieandsd ms
Hoafusedanduiuianeusnuaznielusume  mssidamsvudeudiiuim $dndanndey s
fannsnn wessdygRuarngnsinsa  wdsnuusiogivedufasulul UNFEUIINURLUANY
Tundusuazied

Radiation hazards, principles of radiation dosimetry and instruments, effects of
radiation with matters and living organisms, chemical and biological effects of radiation, radiation
protection guides, philosophy and objective of radiation protection, external and internal
exposure protection, surface contamination limits, environmental radiations, waste management,
new acts and regulations: atomic energy for peace, lessons learned from radiation and nuclear
accidents.

01421312 wadiAn15insed 3(3-0-6)

(Radiation Detection Techniques)

Iuideadsuinrieu: 01421212

Bnsmsmuaznsiniid SddiliAnnsuanfardunsisentuaans  anRvossEuL
nM3tadd Whiadiduarssuunsin$ed wtaSduuuussia ndecinvednduiiaedy 1wiseiadedn
Fuiialadu shinfeduuvansissiuazssuunsiailalldaidnnsednd

Radiation detection and measurement, ionizing radiation and its interaction with
matter, statistics of detection system, radiation detector and detection system, gas-filled
detector, solid scintillation counting, liquid scintillation counting, semiconductor detector and
non-electronic detector system.

01421313 waidan13inadaraufuifnis 1(0-3-2)
(Laboratory in Radiation Detection Techniques)
a dw = ' & % )
AVIWINBITEUNINBUY : 01421313 UTaNTaUAY
UuRnsdmsuirmatinnisinged
Laboratory for Radiation Detection Techniques.

01421314 wallaneilundeslugnavnssy 3(3-0-6)

(Nuclear Techniques in Industry)

IefideaSeusnden : 01421311

nsteawieisdlugeamnisy  wellamsmuasiediond weilanisdsiiugd  waie
MnTslwesssd wedathnsou weldamnusesssd nszuIunisaneed

Industrial radiography, X-ray fluorescence technique, radiation transmission technique,
radiation scattering technique, neutron technique, radiotracer technique, radiation processing.

23



01421315  msanenmnisen¥ainersed 3(1-6-6)

(Molecular Radiobiology Imaging)

IriiesSeunden : 01424321

wAnvesnallandesganssadiuuIkandliuna nsaiennnatnvesaadaly
wailadigndasgansimiLuuanuas Madssgnalusivanuadumaiiandasganssmivuuiniuaads
USuna manevauswwesiidulemevdinmslasuduiassd mInsaasumsnevauessesiiduiedandas
ANTIAURUUITIUAS ’

Concepts of quantitative fluorescent microscopy. Fluorescent microscopy of live
cell dynamics imaging.  Application of fluorescent proteins in quantitative fluorescent
microscopy. DNA damage responses after radiation exposure. Determination of DNA damage
response by fluorescent microscopy.

01421321 FAnesedilesdu 3(2-3-6)

(Introduction to Radiobiology)

Iiideadeunday : 01424111

magandufduasali¥d nmsuanseenhlasied Fuedfduasufiteivesoyyadasy wa
vassiddornudsmesedugad nsnevauewieduarnsiauls Tivendidlunisuszyndniseddn
waes¥sdaszuvetursvinuosdaidesgnisusnassavassednoi

Radiation absorption and radiation chemistry, water radiolysis, radiation biochemistry
and reaction of free radicals, radiation effects on cellular damage, radiosensitivity and modification,
radiobiology in clinical application, radiation effects on major organ system of mammals and

radiation effects on plants.

01421322 Fmgranidanmisdfugaamnssudanm 3(3-0-6)

(Radiation Biosciences and Bio-industry)
nMswdntdueianead nsiulssaenugiuniddediduasdnonateius saunamans

veansuantasiue msveevuinnsuasdasiue mswendfust msvilddusiuians nissuunds
S nsdifnwvesivenmanitinmisdlugaamnssudann

Cell-based production of bioproducts. Radiation and mutagen induced microbial strain
improvement.  Kinetics of bioproduct production.  Up-scaling of bioproduct production.
Bioproducts isolation.  Bioproducts purification. Bioproduct identification. Case studies of

radiation biosciences in bio-industry.

*  Unsedwn vy

= JJuugenein
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01421323 Lwenanilandealedu 3(3-0-6)

(Introduction to Nuclear Medicine)

AMFITBLAERIDNATES ANUaendenesedlununemaniiuades n1sTnusune
Sedwnanilelileaadiniidiigsume iesdlevanvmansinaies wilsuisduanndutasisd vy
manituadeinddn mnsnilladunisiuresswuunieuansnianie

Overview of nuclear medicine. Radiation safety in nuclear medicine. Dosimetry of
internally administered radionuclides. Nuclear medicine instrumentation. Radiochemicals and

radiopharmaceuticals. Clinical nuclear medicine. In vitro binding assay.

01421324 wallamsimnzisuvaduasiioBedmuinenaanidanmia 3(3-0-6)
(Cell and Tissue Culture Techniques for Radiation Biosciences)
Iniideniousney : 01421221
UNUIMTBINTTINE sidsvaduaniafelurinermansiinmssd masenuuu

‘wadUQ‘ummsmummmaahm%uaLEJa m’mﬂaamﬂEJLLﬁuﬂﬁsUiaaﬂmmwwadllq;]urﬂmﬁ ASNIARE

waddnd nsmsdsuvasuazidoidaie m'ﬁl,wwvl,aawuaaaauma A3UITUL LazANLAAYNNNLATEENA

?JENﬂ'l‘iLW’I.,LamwaaLLauLuaLaaTu&ﬁmwmmammmw um‘imﬁmmiﬂgum
Roles of cell and tissue culture in radiation biosciences. Design of cell and tissue

culture laboratory. Safety and quality assurance of laboratory. Animal cell culture. Plant cell

and tissue culture. Microbial cell culture. Ethics and economic significance of cell and tissue

culture in biosciences. Demonstration of practice required.

01421331 fusfuanmisdaauandey 3(3-0-6)
' (Environmental Radioactivity)

Lma'wadﬁ’uﬁuwmw%’aﬁiuﬁamé’au Adnsiadeuinevenenmuariinmeesiilaad
fusunSsdannussennia Audiu uas LLwaamL’maTsammi WIAANISATIAFANILRTIFEOULAZ NI
syivdsuandan wmadanaiiusetsuarnseeuiegaionsiseiiusiunn misdludunedey
wdnnnsnsUssidiunnundsamedid wwusaemsadaeanilunsysudiuanudsmieied undou
NngRmmaiaindesiddy

Sources of environmental radioactivity. Physical and biological transport pathway of
radio-nuclides from atmosphere, lithosphere and hydrosphere through food chain. Concept of
environmental monitoring and surveillance. Sampling and sample preparation techniques for
environmental radioactivity analysis. Principles of radiological risk assessment. Mathematical

models in radiological risk assessment. Lesson learns from significant nuclear accidents.

01421391 ASBUBNAITNINEIAEATTININS ST 1(1-0-2)
(Reading of Literature in Radiation Biosciences)
AfideaSoumnney : 01421221
mMIguTAInINYlarnsasUansrddeenarsivnsmeinenmaniganwged

Critical reading and conclusion of main idea of radiation biosciences literature.

* [Waseiwntud

** JSulseanedn

25



01421411 A1FAATIEAlAISNIeTARYS 3(3-0-6)
(Nuclear Method of Analysis)
Juiidesdeuniney : 01403111

w aa a ¢ ada ¢ a a4 a - o«
WANLANUILARYTUAZIT AT IEN m‘smﬂﬁzﬂﬂaLﬂ‘iamamemLﬂaamaxmiﬂisqﬂﬁﬂu
nszuIUMIILALl nemansluaies gravnssy uazduwinde
Principles of nuclear chemistry and analytical methods, nuclear instrumental analysis

2

applications in chemical processes, nuclear medicine, industries and environment.

* a & Yo o
01421413  wasInernuglunisussendldseduazloleind 3(3-0-6)
(Basic Metrology in Applied Radiation and Isotopes)
unumaraudAgewasinelunsUszanaliiiduazlolelny nannisvesnnsine

WAENISIN SEUUNITIA AATINGNUTHUUANAIMN STUUNMTATINABUIUNGU N1FIAVNaNIBATN
nsdifnyanaTivelunsussenaldSeduaslolylny

Roles and importance of metrology in application of radiation and isotopes.
Principles of metrology and measurement. Measurement system. Metrology and quality system.
Traceability system. Physical measurement. Case study of metrology in applied radiation and

isotopes.

01421414 n1snsIRIRUSHIMSIEMRASIdMSUINeNAEnsTannTaE 3(3-0-6)
(Radiation Chemical Dosimetry for Radiation Biosciences)
MW IMeIManiied uwnAavneid@idnduaznsTauiunasid wheuSunumnsed il

winmsiauTnadiiniaeil mylauiinaddniaall malszgndldnsnsaaiauiunasdnmaeil
Luutassureuiamesitensiausinasd nsalfnunisldnsiatiuasdniluny
Iemaasiinm

Theory of radiation science. Concepts of radiation physics and radiation dosimetry.
Dosimetric units. Radiation chemistry. Principle of radiation chemical dosimetry. Radiation
chemical dosimetry. Applications of radiation chemical dosimetry. Computer simulation for

radiation dose. Case study of using radiation chemical dosimetry in biosciences.

* | Ungeiglu
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01421421  ¥aduaznisnanewus 3(3-0-6)

(Radiation and Mutation)

Jfidoadsunnou : 01416311

wénmamienilifanisnaneius  Sduavarsieiiienanediug  mawdenilinatewus
Tng¥sduazansiadl manaeuglussiulanauaznalnnistenusufidue  weldanswdenhlinae
fughwiunmamsdondode  owifenisnaeiuguasnisussgndld nssuaumsnanetusly
Aswndeuuarmsvadauansionateiug

Principle of induced mutation. Radiation and chemical mutagens. Induced
mutations by radiation and chemical mutagens. Molecular basis of mutation and DNA repair
mechanisms. Integrated techniques of induced mutation and tissue culture. Mutation research

and its application. Environmental mutagenesis and mutagen testing.

01421422 Saduazlalalnulunisinums 3(3-0-6)
(Radiation and Isotopes in Agriculture)
nsUszenaseduaslalelnunamsinunsiasdaing, ndldSedfiuamsuazaanng

manyasiteausnosLaziatgnniuinu msliSdneiginen nmsuiuuseiuditn msudadnd
wazaunwdnd msussenaldlelelnlunisideninisnuns

Applications of radiation and isotopes in agriculture and biology. Using radiation on
food and agricultural products to preserve food and extend shelf life. Uses of radiation in
entomology, plant breeding, animal production and animal health. Applications of isotopes in

agricultural researches.

01421423 WALANIIVEIATEATTANINGE 3(2-3-6)

(Techniques in Radiation Biosciences)

wedladAnainemanstinmied msliusdeninneadinudes malanisvnzides
wadlusziueUjiainig n1slesduasmaiiaiAsadsuiolfuupmnuansoveseadlunisadng
nanAumInwzlugnamnssuTInm

Important techniques in radiation biosciences, utilization of cultured cells, techniques

in laboratory cell culture, use of radiations and related techniques in improvement of cellular

potential for production of specific products in bioindustry.

* \WUpsredivg
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01421424 wadan1sanussegaelolelnuniediainen 3(2-3-6)
(Isotope Tracer Techniques in Biology)
Iiidaadeunnney : 01424111
mufidlesiuiniuleldlvy vanmsinuiulalenSiuasmsiavesufimnmslelalny
$98 nsduaTgviansuszneuinaaindaglelalnd udnmsinfiduasefinvesininsed wnuuranlasiwm
\n3nsindndnduiiaadunaznsasusietre  wmedeeslasialons i Meieseilasnisdeniese
lalglny nMseenuuunisvaaedasldiveaianisausassialelelnuniedinen

3
=l
bl

Basic knowledge of isotopes. Principles of working with radioisotopes and setting up
radioisotope laboratory. Synthesis of isotopically labelled compounds. Principles of radiation
measurement and types of radiation detector. Gamma spectrometry. Liquid scintillation counter
and sample preparation. Autoradiography techniques. Isotope dilution analysis. Experimental
design using isotope tracer technigues in biology.

01421425 MYIAIEASHAININSIEAUNITIANISENILLASIAVDINY 3(3-0-6)

(Radiation Bioscience and Plant Stress Management)
AVIVINEYBIAIATEARY  nalnnisegsenvasiintelaannselen  unumassu

Wemanitamssdlunsinnisannziadeansiinmuaznen ey wialuladdinmdmsu
Asamuasdnidenitnuniudeannaaieaionsidsslovininenstanmededidy  nsdFnwe
meineenaniiinmisdiionisasingldannyieieslumegshanuns

Definition of plant stress. Mechanisms of plant survival under stress conditions.
Roles of radiation biosciences in biotic and abiotic plant stress management. Biotechnology in
detection and screening of specific stress tolerance-plants for sustainable bioresource utilization.

Case studies of radiation biosciences for agribusiness plant production under stress conditions.

01421426 Fauinnssunazlonianiegsnavesinenaranidannied 3(3-0-6)

(Bioinnovation and Business Opportunity of Radiation Biosciences)
WWIAR  AIUNLNY  NTEUIUNNT NITUNUTLANUBLUNUIMVNLATYT-TIANUBIU TANS S

wazdudnnssy mslimnugmeinemanitinmisdlunmsiaunTuianssueslemangsio unum
venhsnumaiguazienauiiinates madufusznoums msdudussie waznMsULaUBULIANGIA
IININYIANEANTTININGIE

Concept, definition, process, typology and socio-economic roles of innovation and
bicinnovation.  Development of radiation biosciences based bioinnovation and business
opportunity. Roles of involved public and private organization. Entrepreneurship, business

startup and pitching of business idea from radiation biosciences.

*  Ungeiglungd
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01421441 wIMsFIWAINUABANENISTEUazAIUUABAfEnIeTIn W 3(3-0-6)

(Radiation Safety and Biosafety Standards)

waARNsIRN1sAlaends Tannasssninsussivamualaendenieiidiazainy
Uaaademstanw  wesgiu dedsdulasnpuineifeafuaiuvaonsenieiduazannauaenfenig
Frmwuesineuazaina

Concept of safety management, international agreements on radiation safety and
biosafety, Thai and international standards, regulations and laws on Laws radiation safety and
biosafety.

01421491 sudpuisidemugumaiverdanidannid 3(3-0-6)

(Basic Research Methods in Radition Biosciences)

naniazseideuisnsidenaing manitanmnisd nisivuelygmvesnsise ms
THUNUNITITY N9ATENLATINTGTITY NITIATIYN Llana Lazn19IsalHamsITe n1silauseaunis
38 MIdIELaNA N ULAE NSRS ELAURTUNAIUINY

Principles and research methods in radition biosciences, research problem
identification, research planning, preparation of research proposal, data analysis, interpretation of

result and discussion, report writing, presentation and preparation of manuscript.

d - = oF
01421496  (594I@WIENWNINGIAEATTININS$F 1-3
(Selected Topics in Radition Biosciences)
< a cal o v A a o v o4 d |
FoaanIzyInemanstinwssdluszauligane’ deSealdsulladluniaznin
n1sAnY
Selected topics in radition biosciences at the bachelor ‘s degree level, Topics are

subjected to changed in each semester.

01421497  duuun 1
(Seminar)
maausuazeiuTerdeiiaulandneimansanwiedssiuusyang
Presentation and discussion on current interesting topics in radition biosciences at

the bachelor’s degree level.

01421498  Ugymiliaw 1-3
(Special Problems)
MsAnwALATIMIINEImaAnsTInmIdseauligansiasSeussadeuduseau

Study and research in radition biosciences at the bachelor’s degree level and
compile into a written report.

29



01421499  1ATHIUMNINGIAEATTINING 9E 3

(Project in Radiation Biosciences)

Afigeadounnniou : 01421491

1ASINIAUATIVNEIVENEEARSTININSIE nsiauTalauelnTinIsIde N33 nsieu
FPULAL NI TUNAUDNAI LI

Research project in radiation biosciences, proposal development, research

investigation, writing of report and, presentation of research results.

S183YIUINTS

01421201 38 0 uazdwndon 2(2-0-4)
(Radiation Life and Environment)
FdlurInuszdniu nanedvivenvesiadyiinaieg nuywdlisuluusasiu nansenuves

aaulysiwislefio Svdludanaden mstmuayiinaiediteenliuywdiuls wdsunazingud nsld
wau ndsnumadon wasnuiluedssdmiuniinieendeulas sansenudeduindan uniSeusan
guRwameinedesuarsed mslduselerdamdsnuiandsslumedud

Radiation common in our daily lives, biological effects of radiations in everyday life,
effects of cellular phone radiation, environmental radiations, justification of permissible dose in
man, energy and human, energy consumption, alternative energy, nuclear energy for Asean
Community and effects on environment, lesson learning from nuclear and radiation accidents,

uses of nuclear energy for peace.
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Definition and sources of radiation. Nuclear stability and law of radioactivity. Nuclear reaction and
isotope production for biosciences.  Significant interactions of radiation with matter involved biosciences
practices. Principle of radiation detection and dosimetry. Concept of radiation protection, radiation safety and
radiation security. Justification of using ionizing radiation in biosciences. Application of radiation and isotopes
in biosciences.
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Cell-based production of bioproducts. Radiation and mutagen induced microbial strain improvement.
Kinetics of bioproduct production. Up-scaling of bioproduct production. Bioproducts isolation. Bioproducts
purification. Bioproduct identification. Case studies of radiation biosciences in bio-industry.
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Roles of cell and tissue culture in radiation biosciences. Design of cell and tissue culture laboratory.
Safety and quality assurance of laboratory. Animal cell culture. Plant cell and tissue culture. Microbial cell
culture. Ethics and economic significance of cell and tissue culture in biosciences. Demonstration of practice
required.
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Roles and importance of metrology in application of radiation and isotopes. Principles of metrology
and measurement. Measurement system. Metrology and quality system. Traceability systen. Physical
measurement. Case study of metrology in applied radiation and isotopes.
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Radiation Chemical Dosimetry for Radiation Biosciences
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Theory of radiation science. Concepts of radiation physics and radiation dosimetry. Dosimetric units.

Radiation chemistry. Principle of radiation chemical dosimetry. Radiation chemical dosimetry. Applications of

radiation chemical dosimetry. Computer simulation for radiation dose. Case study of using radiation chemical

dosimetry in biosciences.
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Definition of plant stress. Mechanisms of plant survival under stress conditions. Roles of radiation

biosciences in biotic and abiotic plant stress management. Biotechnology in detection and screening of specific

stress tolerance-plants for sustainable bioresource utilization. Case studies of radiation biosciences for

agribusiness plant production under stress conditions.
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Concept, definition, process, typology and socio-economic roles of innovation and bioinnovation.
Development of radiation biosciences based bioinnovation and business opportunity. Roles of involved public

and private organization. Entrepreneurship, business startup and pitching of business idea from radiation
biosciences.
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Theory of radiography, types and properties
of radiation in radiography, films and film processing,
image plates and their applications in industry and
agriculture, principles of autoradiography techniques,
digital processing, applications in biology and
agriculture. Field trip required.
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Concepts of guantitative fluorescent microscopy.
Fluorescent microscopy of live cell dynamics imaging.
Application of fluorescent proteins in guantitative
fluorescent microscopy. DNA damage responses after
radiation exposure.

Determination of DNA damage

response by fluorescent microscopy.
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Principle of radiation biosciences, paradigm Radiations and isotopes in enhancing of values
and integration of radiation bicoiences for making of | and utilities from biological structures and functions.
decision in the use of radiations, isotopes and nuclear | Important cellular and subcellular structures and
techniques in life science, agriculture, environmental | mechanisms.  Synthetic living machine in radiation

management, health and bioindustry.. biosciences. Case study of biological structure and

mechanism applied in radiation bioscience.
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Principles of nuclear medicine, radiation
safety in nuclear medicine, dosimetry of internally
nuclear  medicine

administered  radionuclides,

instruments, radiochemicals and

radiopharmaceuticals, clinical nuclear medicine.
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Overview of nuclear medicine. Radiation safety in
nuclear medicine. Dosimetry of internally administered
radionuclides. Nuclear medicine instrumentation.
Radiochemicals and radiopharmaceuticals. Clinical
nuclear medicine. In vitro Binding assay.
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Holmnesinge Environmental Radioactivity
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Environmental Radioactivity Environmental Radioactivity
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Sources of environmental radicactivity, physical
and biological transport pathway in atmosphere,
terrestrial and aquatic through food chain, environmental
monitoring and surveillance, lesson from nuclear

accidents, risk and environmental impact assessment
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fhadhawasnisiedeudegiaiientsinseiiutunn miad
Tud wandeu wdnnrsnisssiiunanand venneded
wuudrasandamanslunisussduanudomnedad
undsuangtimastinaieiddy

Sources of environmental radioactivity. Physical
and biological transport pathway of radio-nuclides from
atmosphere, lithosphere and hydrosphere through food
chain. Concept of environmental monitoring and
surveillance.  Sampling and sample preparation
techniques for environmental radioactivity analysis.
Principles of radiological risk assessment. Mathematical
models in radiological risk assessment. Lesson learns

from significant nuclear accidents.

8. @19138 R

a < ' o %
waviduanmuuTIngluming 3 1a 3.2

d o a =l s =3
9. WHUWN LLﬁﬂ-ﬂﬂ']‘iﬂiZiﬂﬂﬂTllliUNﬂ‘U@UN’Iﬂiﬁ’]UNﬂﬂﬁilﬁﬂugﬂﬁﬂﬁaﬂiﬂﬂ‘iijﬁ'ltl‘]'ﬂ’l

(Curriculum Mapping)

= a < v
Mwazdeanuunnglumnei 4 4a 3




1.un. 1-2

wuuLEUevaUTUUTITIEIM

52AUUTYA3
madviiduszynduazlalelnd auzivendidnd

. Furumiieiin (gu.usses-vu U fiRnms- e Anwdenues)
1. svdIn 01421421 3(3-0-6)
FoAvnmwnlne Faduaznmsnaneiug
HoAmn1wdange Radiation and Mutation
2. wiviveusulpeglunaninssiutiyynd fil
() MIRIANY VI AU o
) VT T VTR EIRTIVE (1T T OO 1 1 s S
(v) AvnamsiioRy
() Arnawzidan
() vwedvidenad
() Fwwinsdmiuwingas i 1
3. Aviiideafeuntneu 01416311 udnuganans (Principle of Genetics)
4. Awideadeundoudu 1
5 Fuiidevimedn fuil 15 ey woednieu we. 2564

6. InguszasAluntsiau/Uiulgeseien

6.1 AR IBITITITIUATIMARA lUNTUTUUS
mswilsnhlifamsnaeiudiesiduarasiaiitenanewug ufumsmzdsaiadeiviumum
eﬁﬁzy'lum*sﬂ%’uﬂ{aﬂ’uiﬁmﬁaLﬁuﬁnamwmmﬁmﬁmmwﬁa warmsaieyarisliiylinenld
Uszdiu lngmsnaneiuglusziuluianauaznalnnisdenwsuninudemevesa siugnssudutiade
diniiiuasonisldiviugnane Li‘_]u%'aii'ﬁLﬂuﬁmﬁuﬂqaLﬁamﬂu%ﬂﬁaamﬂﬁaaﬁ’uaqﬁm']ufuaz
wedafifinsTdnuludagiy

6.2 waswsTatuiuilan

a = o fd a & a o o vV w =
6.2.1 u’aﬂﬁquq‘iﬂaﬁUWUﬂqiﬂﬁ'THWUﬁ‘ﬂLﬂﬂ'ﬁlumﬂﬁnuﬁiiﬂﬁqﬂuaxﬂ"lﬂﬂ'l'inUEJ']U'Iﬁ'Jﬂi@ﬁll;ﬁ&ia'ﬁiﬂll

Aenanewug uarnisuszandldusslom

an a v ¢ a & @ ' -
6.2.2 dnansnaduensnaneiusmiiaiuluszduluanauaznalnnisdeuusupudsmevesans
Wugnssu



7. asaIsuliisunnsuiudsesein

FI8TY AU

TgdvTudye

s o
denlasuuda

01421421 $eduaznisnaneiug 3(3-0-6)
Radiation and Mutation

Jyiideaiouninoy 01416311
Jiirpaiounioudu il
fefuies1e3n (Course Description)

Fduavansiafiiananedug  mandenitlinaietug
TngFaduaganaiail  nananeuglussduliianauaznalnnig
dounguidue sAfensnaneiuuarnisuszendld
ﬂwuwm‘snmuﬁ’uq‘luﬁ;ammé’a:uLLasmswmaauaﬁﬁaﬂaw
g
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Radiation rmutagens,

mutations by radiation and chemical mutagens,

molecular basis of mutation and DNA repair mechanisms,
mutation research and its application, environmental
mutagenesis and mutagen testing.
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Principle of induced mutation. Radiation and
chemical mutagens. Induced mutations by radiation
and chemical mutagens. Molecular basis of mutation
and DNA repair mechanisms. Integrated techniques of
induced mutation and tissue culture. Mutation research
and its application. Environmental mutagenesis and

mutagen testing.
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Applications of radiation and isotopes in
agriculture and biology. Using radiation on food and
agricultural products to preserve food and extend shelf
life. Uses of radiation in entomology, plant breeding,
animal production and animal health. Applications of
isotopes in agricultural researches.
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Basic knowledge of nuclear chemistry, settine up
isotope laboratory, nuclear reaction and synthesis of
isotopically labelled compounds, principles of
radiation measurement and types of radiation
detector, liguid scintillation counter and sample
preparation, experimental design using isotope tracer
technigues in biology, applicaticns in agriculture and

environment.
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Basic knowledge of isotopes. Principles of working with
radioisotopes and setting up radicisotope laboratory.
Synthesis of isotopically labelled compounds. Principles of
radiation measurement and types of radiation detector.
Gamma spectrometry. Liquid scintillation counter and
sample preparation. Autoradiography techniques. Isotope
dilution analysis. Experimental design using isotope tracer

techniques in biology.
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