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1 Cell Biology | US5818 LagvinfansTuy 3 77.59155 W8tuNy
- dnwazlAssas v ugad
Nsazivanan deonsaou
wipuazmtiniues LONAISANE0U, E- book
organelles PowerPoint
- TAT9a519909 Homework
plasma membrane
Cell membrane model
Membrane lipid
Membrane protein
Membrane carbohydrate
2 Cell Biology I UL LasYINNANTI 3 0 Jovdng ussasdvis

ANSENRLIAITHY
plasma membrane

- Selective permeability

- Passive transport

dannsdeu
LAANSANEDL, E- book

PowerPoint
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Simple diffusion
Osmosis
Facilitated diffusion

- Active transport
Primary active transport
Secondary active
transport

- Endocytosis & exocytosis

Homework

Cellular respiration
- Oxidation reduction
-Aerobic respiration

- Glycolysis

- Formation of acetyl

coenzyme A

- Citric acid cycle

- Electron transport cycle
-Anaerobic respiration

- Lactic fermentation

- Alcoholic fermentation

US98 Lagyinnangsy

#ansaou
LONEISANE0U, E- book
PowerPoint

Homework

Cellular Reproduction

- AMILULTAAVD
prokaryote Lag
eukaryote

- Cell Cycle

- Cell Division
Mitosis
Meiosis

- mMsafraanduiuslung
uavdnd

- Life Cycle

UST818 LagvinAanITy

A

Aon1anu
LONAISANE0U, E- book
PowerPoint

Homework

75.55155 Hetiung

Diversity of life I (Virus

Bacteria, Fungi)

- M3Suundedidin

-"1h%a (virus)
Fnuarhluuaynnsdn

U

U818 LagyinfanIsuy

dannsdeu
LNANSAEeL, E- book
PowerPoint

Homework

2. Yurans ussaNT
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Th¥afiAnlsaludadidin
- Archaea W@y Eubacteria
- Bacteria
Uszlovilazlnuves
WUATISE
- Fungi
Fnuauzvhluuaznisdn
Fuun
Zygomycota
Ascomycota
Basidiomycota
ANUAUNUSVRITIAY
AaliTindu
6 | Genetics | U53818 Uagyifangsu 3 | A3 Bened dens
- Mendel' s Principles
- Extending Mendelian Aonseeu
Genetics LoNaIsANEaY, E- book
- Human Inhertance PowerPoint
- Mutation Homework
7 | Genetics Il U39818 UagyAanssy 3| A9BseweA Aayms
- Molecular Basis of
Inheritance Aonseeu
- Gene Expression : From LONA1TANEDY, E- book
Gene to Protein PowerPoint
- DNA Technology Homework
8 doUNENMT9AST 1 40U 5 1309 24 AU
1. Cell biology |
2. Cell biology I
3. Cellular respiration
4. Cellular reproduction
5. Diversity of life (Virus,
Bacteria, Fungi)
9 Diversity of Life (Plant) UL WaSVINAINTIY 3 19.55155 WH1etiung

o o

- ANuWaEANPVBINY

14
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- 1995INVDINY

- NI IMUNNY
Bryophyte
Seedless vascular plant
Gymnosperm
Angiosperm

- Angiosperm
1A59a519U8In0N
A LeadduNUgUes
Wyaon
QRERRIRELLNIEY
(Pollination)
nsufausdeu (Double
fertilization)
MsliANALazLLAR

- AUVRINVANUDY

Angiosperms

- ANUAAURINTADA

#ansaou
LONE1SANE0U, E- book
PowerPoint

Homework

10

Plant tissue
- Meristematic tissue

- Apical meristem

- Lateral meristem
- Permanent tissue

- Dermal tissue

- Ground tissue

- Vascular tissue
-Tassasrenmeluressniiavlu
Lf?:w-;i uarluidsaden
- Tassadraneluadudialu
L?:EN@: wagluidoaien

- Tassasnaneluly

US98 Lazvinnangsy

donnsdeu
wnaSAEaL, E- book
PowerPoint

Homework

WAL TRINT L luan

11

Photosynthesis

- Light-dependent reaction
Photosystem | and
Photosystem |I

- Light-independent

US3818 LagyinfanIsuy

dannsdeu
LAANSANEDL, E- book

PowerPoint

9.A5uas WwiRsyyna
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reaction (Calvin cycle)

- C3, C4, and CAM plant

Homework

12

Animal tissue
- Epithelial tissue
Simple squamous
epithelium
Simple cuboidal
epithelium
Simple columnar
epithelium
Pseudostratified ciliated
columnar epithelium
Stratified squamous
epithelium
Transitional epithelium
Glandular epithelium
- Connective tissue
Loose connective tissue
Dense connective tissue
Elastic connective tissue
Reticular connective
tissue
Adipose tissue
Cartilage
Bone
Blood
- Muscular tissue
Smooth muscle
Cardiac muscle
Skeletal muscle
- Nervous tissue
Nerve cell

Glial cell

US5878 Lagvinnanssy

dannsdeu
lnasANEeL, E- book
PowerPoint

Homework

a

0.A5uas Wiisyyna

13

Ecology
- Population

AsaBULUAIIUINTDY

US5818 Lagyinfanssuy

donsdau

A5.55519A Fauns

q
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Uszang LONA13ANEDY, E- book
Padeiismunauiaves PowerPoint
Jsgrng Homework
Uszmnsuyed
1A59a5 19818 v8UsEY NS
- Community
dnunizvosuruAdTin
ANUFNTUSTugs
FafiTn
mMsunuiludenudedidin
- Ecosystem
psrUsEnoulusEuuA
nsaneneanasuly
pEAN DI
Wlgoms
- Nutrient cycle
Water cycle
Carbon cycle
Nitrogen cycle
Phosphorus cycle
13 | devuenmsnnd 2 AOUSIUIU 5 1389 22 AvUUU
1. Genetics |
2. Genetics |l
3. Diversity of life (Plant)
4. Plant tissue
5. Photosynthesis
14 | Diversity of Life (Animal) | U5878 WasvInAANTI 3 we Iun welvian

ey Parasite

- Snvaurddaiilddaduun

Fadidinluenandnsda’
Phylum Porifera
Phylum Coelenterata
Phylum Platyhelminthes
Phylum Nemathelminthes
Phylum Annelida
Phylum Mollusca

#ansaou
wnaNsAEaL, E- book
PowerPoint

Homework
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Phylum Arthropoda
Phylum Echinodermata
Phylum Chordata
- Alien species in Thailand
-ANMUNRNYYDY parasite LLay
host
-Kingdom Protista
Phylum Rhizopoda
Phylum Sporozoa
Phylum Zoomastigina
-Kingdom Animalia Phylum
Platyhelminthes : Fluke &
Tapeworm
Phylum Nematoda :

Nematodes

15

Animal behavior

- Innate behavior: Fixed
action pattern

- Learning behavior:
Habituation,
Classical conditioning,
Operant conditioning,
Reasoning and
Imprinting

- Biological clock

- Intraspecific

Communication

U33818 Lagvinfanssy

#ansaou
LONEISANE0U, E- book
PowerPoint

Homework

2. Yurans usTNaENTS

16

Biological knowledge
- Biological research

- Animal Diversity

- Ecology

- Molecular study

- DNA Barcoding

- Biogeography

- Animal Behavior

- Bioluminescence

UST818 LagvinAanITy

dannsdeu
LNANSANEeL, E- book
PowerPoint

Homework

AGRIMTRRITE e
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1. Animal tissue
2. Ecology
3. Diversity of life (Animal)
(Parasite)
4. Animal behavior
1. wHuUNSEaU (Fd)
MAUHUR
duanii o, . AINTIUNTTIEUNTADUY MUY .
. wita/58azdun L . Heou
i wazdanld Falug ¥
1 Orientation 1. a8unedayalu course outline b2 3 | AM9NSENNAIY
- FuasswasiBenlu course AAUTIIELAzUURNNT wuzdinig
outline: UfuRfIlun1558u M PowerPoint
AT
nauginIsUsEuNG Wawng
st lBURANN
2 | The Microscope 1. daudangulviindnu 3 | Aa191sdneIn

AUUTZNOULAZNITVNIUVDY
navqanssAd 2 ¥ila Ae
- Compound light microscope

- Stereo microscope

2. UssENgIINIANYIU RN

PowerPoint

3. 3G UsEIINgUaIEnIsNslY

n&osqasImiv 2 vin

4. UnAn¥yinNIseadlasyin

FIENUEN

5. goutinwznisldndesgansseidu

FIBUAAR

6. Test 1303 The microscope

densaey

- Compound light microscope

- Stereo microscope

- dlanddnus dlasdusie 3 & waz
dlasnszaunsu

- paveBueNsldnaegansIey

Layn15v1 lab 910 YouTube wag
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919159UDINIAIVITIINGN

Cell structure and function |
- AR UAINTIENNTETON
- 19AAN epidermis VB4

NBULLAN

1. Us381838N AN UG IR

PowerPoint

2. 9136 UEINGUATHIBNT

LM38U wet mount slide

3, Anwwadivanalasfishdnw

W3ELTULDT LAYTTIBUES

4. @eUNinweN1se3Ed wet mount

slide awmsemansysenidu

FIYYAAA

5. Test L’%IEN cell structure and

function |

Aon1sdeu

- Compound light microscope

- gunsallun1sw3ey wet mount
slide

- ddou Apansavany iodine

- fRYNY AD @NITIPUINTETEN

bR VIDULLAN

ARINRNTINIAIVT

Cell structure & Function ||
- \WARYDIIURSS

- Wadoyt1auny

1. U5581838N AN U URNIAE

PowerPoint

2. 9136 UsEANGUATATTNS

W38 wet mount slide

3. Anvwadivanalasiichanw

W3ETUee wagyhseauds

4. @UNinweN1sLe3EN wet mount

slide surSadusiynna

5. Test L%‘.m cell structure and

function |l

Fonsdau

- Compound light microscope

- gUnsallun1sw3ey wet mount
slide

- ddou Aoansazaiy iodine

- et afinRoriunss

- dlafaswadidaytiauiy

ANAITINIAIYN
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Cellular respiration

1. U55818IBNIAN WU URNAE

PowerPoint

2. tn@nwviinisneaes WSsuiigy

dnsnsmelavainiuvzesn

Mdsne wazvisenudsinedalug

1Sou

3. 1sduazinAnwIsIAueiUT e

wAZATUNANIINAADY

4. Test 1303 Cellular respiration

Fonsdau

- nngUrny (flask)

- NAANTLN

- @ Bromothymol blue solution
(BTB)

- YIRANTULIEN

ANAISINIAIYN

Cellular reproduction |
- mmﬂmaéuw mitosis 31N

Jangsinviey

1. Uss1EIBINSAN WU URNIAe

PowerPoint

2. 9156 UsEANGUATATTNS

wisualasanUanesnreuiieAnw

ATLULAALUU mitosis

3. ANYINSUUAIARUUY mitosis

ndlasdnAnwussoutues uay

Wsenudwietiluadeou

4. Test L%‘.m Mitosis

Aomsdeu

- Compound light microscope

- gUnsallun1sw3ey wet mount
slide

- @8y aceto orcein

- UYangsinvauuag

ARNRNTINIAIV

Cellular reproduction I
- ﬂ’]SLL'UIQL“UaéLLUU meiosis 31N

ABNNEUY

1. Us5818IBNSAN UG TR
PowerPoint

2. 919138UsEANGUAEHITNS
wisudladanaenneteiiiofin
NSULURBATUUY meiosis

3. ANYINISULULIARUUU meiosis

ARNRNSTNIAIV
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nalasfithAnweSontues way

Wsenudeietluaiou

4. Test L%'IEN Meiosis

5. 93UBN15YAINTIUYeN lab 1304

Diversity of plant a3t el

HnAnwlavinfanssunewSauasalu

FUansif 10

Aon1saeu

- Compound light microscope

- gUnsallunisw3ey wet mount
slide

- @83 aceto orcein

- PENNYUY

ADUUDNMITIASIN 1

AoUTIUIU 3 L%iaﬂ 12 AgLuY
1. Cellular respiration
2. Cellular reproduction |

3. Cellular reproduction |l

Genetics

- Beaker Babies

- Fundamental technique for
DNA technology) Lwﬂﬁﬂﬁugﬂu

dnsunumaluladfioue

1. 919159uugI9NSANN
UfuRAn1s e PowerPoint

2. YURAn1snnaes

3. g1sdlazinAnwIsIAueAUT e
wazajUNanIINAaDY

4. Test

Han1sdau

Beaker Babies

- 11519U8YAYeY beaker baby

- Beaker babies gamete model

- Onines

- n3sbng

Fundamental technique for DNA
technology

Tangunsailun1svi cel

electrophoresis

ANRITINIAIUN

10

Diversity of life (Plants)

- AnwAUnAIN AL VRINY

1. YNAINTIUFITIIANUAAINRAY
VOINY hALIMUNNFUNYAILNIT

TeAnuluniausseny Tnewusiadu

ANAITINIAIUN
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annil

2. 1sduazinAnwsiuiueiuse
wazaTUNANSANIRI0E9INY

3. @9518NUNANISANYI

Fensdau

- FRENNYTLARIE

- Stereo zoom dissecting

microscope

11

Plant tissue

- Dermal tissue

- Ground tissue

- Vascular tissue

- Tassafreneluvesasu
feludpaien wazly
Lﬁymgj

-lassaseneluvessin
fisluideaien uarluide

-assasnanieluly

1. Us3813TN ANV URNIAE

PowerPoint

2. UnAnwumseu wet mount slide

\oAnwuileidofiy anitviwseuls

Inluiesfuminis

3. Anwniedlefiwain permanent

slide

4. 1sduazinAnwsiuiueiuse

wazaTUNANIINARDY

5. Yseeudainedilig

6. Test L’%}aﬂ Plant tissue

Aomsdeu

- Compound light microscope

- gUnsallun1sw3ey wet mount
slide vouiioidaity

- @8 safranine

- FRYNINY

- Permanent slide: Monocot root

Wag dicot root

ARINRNTINIAIV

12

Photosynthesis
- UaduNiinafansaanTITiLas

YBINY

1. Us581EIBINSAN WU TR
PowerPoint

2. ndnwvhnsmeasades Jadeil
Jnasonsduasizinas Ineglduaulu
yosaiianziefianznszaumiy
NINAUVLIAEN WIB USRI
msdaassiuaduiitiowas ifuas

3. yhseaudsinetiluasou

o

4. prnsduaztinAnwsiuiueiuse

ARNRNSTNIAIV
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wAZATUNANITNAADY

5. Test 1309 Photosynthesis

Aon1saeu

- Tuiivden wu Aztvise N3

- anggenla

- fuddn

- NaHCO; (Sodium bicarbonate
%39 Baking soda)

- Thedneenu

- nsvvandudnemanadn

- PIAUM

-Taul

13

Animal tissue
Ainw animal tissue
- Epithelial tissue

- Connective tissue
- Muscular tissue

- Nervous tissue

1. U538183BN AN UG URNIAE
PowerPoint

2. ﬁﬂmﬁa@amﬁmmm 270
permanent slide kagyuinaes
UTENOULKUNINE Lazingednuas
hedluaseu

3, Test 1389 Animal tissue
densanu

- Compound light microscope
~dlasansvenilededniviinsieg

- NUTABIVDIDTLILANN

ANRITINIAIUN

ADUUDNAITATIN 2

A9UIUIU 4 L%iaﬂ 16 AZLLUU
1. Genetics

2. Diversity of plant

3. Plant tissue

4. Photosynthesis

14

Ecology

- Anwsruuinalulrasinina

1. U5581838N AN U URNIAE
PowerPoint

3, AnwdhethddiTinluumaninge
Jawspulilicnendesqansse uay
Mssudsinetiluasou

4. 1sduazinAnwsiuiueiuse
wazasUNaN1INAGeY

5. Test 1309 Ecology

ANAITINIAIYN
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duav . . - faNnssunsieunIsaau MUY .
. Wada/3eaziden L . Neou
i wazdanld SR EE ¥
denisdeu
- Compound light microscope
- ﬁwmﬂqﬁﬁauwﬁwmé’ﬁ
- gunsallun1sw3ey wet mount
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