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aoepg:go

0L T NHOO YRMF HE70 ¢ 74.C ALTN AR AH. £ HHA
AAOS7 A0 hANS HCh(E NdAT &meét7T TATCAA CRANS £ NHOO A1 7
788C7 00F . PC NANS TRINFITPC LG NVLOF Néott HHINC
A AAHTY N6 T T PPhA-0 hadTE? N2 0-vt? A0 002

UM+t HoPav: 01977 G0 9§ ch hATS TRITIONA SAhIHG =

AL NP Hest Aot W FAPFE et
[Evolutionary biology] £97 ve® havg, hg® HEavl+7 AHI® A0 ha(L,
W@ YO F@.07 Nave, NgPH+TE. 74T NI° HUIONNT ATrd 1710, hvAOT
L THz FOPIF PR NWLOT aPOLT Teded® G@-L2t NIULOT AR TH. A

£ h\d V0L HOYA

AH. 8cv& ATPOAC HOA AH, HLC WYL OTT K72 9P HorAA
A2FL Whe¢ M9PHOT0T VOO +avgavCrt: bt G@-L avaGd-t: h Wravy
AP9°? HAA hoC HAA IO, 79070 79°70 G007 HAHHIED ‘PrhA
heg, PNGL AH. 6ch& TN A §LAIP +a0avC; bk P14, FL7ANGP
rRLOT heTADM 79PN G0 ATIILHT $AT OP av-teh AT DIPHAP
HPILMI°® AAD-3: A TATA 297 bk FapAAn, PO TICET ATPINHTT AL,
Po0g° AA@- AOH, o2 I0E THUA(THEMC)DD TS AGh e

CAA TR TRFATGAS (Vhehtq AN
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Introduction to the booklet

In 2013, we conducted a focus group discussion and
interviews about “the role of Biological science in society”
with some Ethiopian Orthodox Tewahdo (EoT) scholars and
other notable personals at Mekelle University and Axum
University. The objective was to understand the attitude and
perception of society to biological sciences and its role to
socio-economic and wellbeing of society. In 2014, we
extended the focus group discussion with summer in-service
biology teachers who were registered at the two institutes.
Almost everyone who participated in either the focus group
discussion or/and interview agreed to the significance of
biological sciences and calls for incorporation of biological
sciences as separate disciplines in the education systems of
Tigray at lower grades. Everybody underlined the big role it

could play in poverty reduction through technological

DreamLand Lingo-Academy
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advancement, nature conservation and awareness of the
society towards biological diversity. However, there was
skepticism among the majority of the participant regarding
evolutionary biology, which they labeled it as a shadow
scientific discipline (sh(+4 4879): a science that has no
scientific values and scientific qualities. The discussion at the
two institutes was very inspiring for two reasons. First
despite their few numbers, individuals outside the field of
biology were among the most believers of evolutionary
biology and its role in society. They claimed if properly
thought at schools it will help students to understand how to
live in cooperation; will care more about nature and
understand the interconnected of life on our planet. They were
ardent in advocating that evolutionary biology should be
incorporated into the education system of the region. Second,
which come to our surprise, most of the high school teachers

who were enrolled as summer in-service students in the

DreamLand Lingo-Academy
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department of biology were strongly against evolutionary
biology and the introduction of “evolution” as science at
schools. This view was largely shared by all of the EoT
people we interviewed. They further argued that evolutionary
theory is a theory in crisis (adadz ehae £Pg) citing one of the
books published by “e7u0Z $4%47 -Mahbere qdusan” an
Ethiopian orthodox sect which plays major role dismaying
evolution among many young Ethiopians. Many Ethiopians
especially Ethiopian orthodox followers think that evolution is

a western religion or a conspiracy against Christianity.

We decided to prepare this booklet to be a starting point or
ground for further discussion with colleagues or at class room
with students. We are confident that this could be very useful
reference material for teachers at secondary cycle in Tigray
regional state who wanted to introduce the concept of
evolution and scientific method. The objective here is to

introduce our readers that neither evolutionary biology nor its

DreamLand Lingo-Academy
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principles are against any religion. They do not have a
western agenda either. They are theories and principles that
try to explain about the processes that generate biological
diversities and how this diversity is maintained once created.
Evolutionary biologists are concerned with the biological
world and have no interest in the spiritual world. No
evolutionary biology today claims or dare to claim the

absence/presence of a deity: that is not in any ones menu.

The booklet has four short chapters. Chapter one deals with
science, the scientific method and biology. Here, the reader is
introduced briefly to the basics of science and what it studies.
How science is different from other inquiries of knowledge is
briefly introduced to make sure our readers have a clear
meaning of science and scientific methods which we believe
will pave the way to understand "why evolution is a science

not a religion".

DreamLand Lingo-Academy
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In chapter two we described how life begun and diversified on
the earth. Here the two major perspectives of origin of life:
creationist and evolutionist point of view are discussed
briefly. Furthermore, criticisms of evolutionary biology
(Biological evolution) from the Ethiopian Orthodox Tewahdo
perspective and other Christianity dogmas are introduced

under the heading: misconceptions of evolution.

We would like to remind our readers that we have
nothing against Christianity or any other religious view. We
are trying to provide facts and theories of evolutionary
biology to the reader and exposed false claims of disproving
evolutionary biology, by certain group of religious sects who
tried to pervert the concept of evolution. In doing so, we have
clearly indicated that evolutionary biology is supported by
findings of other scientific fields of study that support theory
of evolution such as: Embryology, Biochemistry and

comparative Anatomy which are provided in chapter three.

DreamLand Lingo-Academy
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In chapter four the theory of evolutionary biology and the
mechanism of evolution and forces that create genetic

variation in a population are introduced and briefly discussed.

The sources of all materials used here are provided as footnote
to each picture that we used. Furthermore reference that were
consulted in preparation of the booklet or used during the

focus group discussion is provided at the end of the booklet.

Gebreyohans Gerekiros

Tsegazeabe H. Haileselasie
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P& 5. 4270 A7FL TINT A% (what is Science)?

ag70(science) HOA P ALTEE "scientia” 0l NN PA
£ ALT HHOAL DL TCTar &7 "FAMT" TINT A% TIC U7
MH. AhH. M HAP TCTI° €AMT Té-ch TINT ALNTT AL HAC FAhMT

LAPPNC: TPIF LA Nete FAmF 4270 A HE T 7 AT FANFS
AL ALNTT T1C 17 FAMT A% h AN FAMT AR TIC 7 410
ARDYT Al Al AN (MIFAMT) TI0TF OH0C hetr H AN
AtAhANO T AT HHLEH NPAE 2AP Athan0: R8T 07
PG Ich PGNP G@-4, 019°7 HATE G@-L GAMT A% N7
WARA 70t AP0 1 L1 WARA Téch TN T2 D0 AchtT
HEI A N, 218 HAAA TINT A% TAAA ATAAT “4070 TInT
AP TRAIF NIOPFI° avpGHTT J°CIPCT LN G- Gt
TNt Ko 470 Nl WAkt G0-L FAmI-T (FANEST OL AT

727 T) GO HAON &7 AH. hf:

L& At bt HPC WPFAT TiHch APST hargars.

0Lchg° AP0 Al T8 L& AT §& 70+ch HOA b4  F°CI°C L
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AHP %% HAC TIPUCTHT PCIPCT WY “Ha. P a8 (natural
science) dam.é:: 1R héAt FLTE A2 HOY A £97 Wve o+

(Biology) hoLivté (Chemistry)? &ihnd (Physics)? Af9o:

"qe-(eg- Biology" HA $A avd-t (Piog (Lan) 7 (Adyog tein)' 7
T8 M PAT £o% Agh TI°LT DR FC1P* £ avpSo-t:

VeI @07 TNt A% A WD &7 "Ae(eE" 0L 01 vedT TNt
NHOO VLI @-£7 HOTO HA.C T4 TE ALTN AP ATV DT
(Biology) A1 427A% %A A857% (Scientific method) H+LLT
T HOO FhA A@<“rF (morphology): QUGS+ (behaviour) :
o012+ (development)7 Ad.MTé- (orginin and evolution)? HCIch
Ve @27 (distribution)? Pk &7 VRO I @7 I°0 h&h&I°7
NOLAIPT HAPLIP FOFANACT HETO 60 T4.C (HAC)TETC A2 AR =

MFOATL AL OT HON A6AGT AN hALS HCh(+ VDI @-077

AD7 THAO TN HRANG 6 74.C 4870 AR::

! (Biog LAR)TINT VR®T (MOYog A INE 7 avpGot TIAT AR
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a1 V0T IHON YOF HOYO 6 24.C (HAC) A2 h 1 'Ry ve ot
(life) h A28 70T A%? VRO JF@-L7 h? T bt FPIPANGP
A180L he: YLD A3 TINT AR HOA P PP9PA0 NLE: ARz hl
71C VROT HAP PO r7 HRIP D17 PFAT U7 PAA AP AAHTY L7
AR UROF WL he? THAA P 79°IPAN WL D FD-L7 P°ChL,
H1£:0:: Ve @+ Ye®F @7 NHCALPI® QUCET I°CHA NA Hhhdh

=0AH, &7 1H° bt 19PIPAN avRarCe YO+ HAPI® WA T
Tha Tt HCAP® QUCEF (characteristics) PHCHC P07
MFaeqd, Y&+ HENAT® 11471 HCASPI® QUCLT @7 FPHCHC
PL:A.:: AHI® HAO(: QUCET VRO FD-L7 HCARPI® he LT VLot
hegP::

_ YOI @07 M-AL (NIPFMNC LL(lch hP9P (reproduction) ::

_ YeoFm-7 L7 %027 (feeding and growth) ::

_ 18D s 1L SU (respose to external stimuli) ::
_ RTPaAP( APgO::

_ #oAT 9P (respiration) Ph@4.::

2

Life is a distinctive characteristic of a living organism from dead organism or non-living
thing, as specifically distinguished by the capacity to grow, metabolize, respond (to
stimuli), adapt, and reproduce

DreamLand Lingo-Academy
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_ 018 Chht (HPLAR 11¢-T, waste removal) £08.8.::

_ +agee 1 (adaptation to their environment) Ph&.::

_ Helavt A+, (evolution) $he.8.::

QAR AMPANN ATHCA VROT” TN ULOF @7 HCALPT® G et
QUCHT I°CAL TINT AR = Al £97 PPVAD- hANT JP0NLE FAIPLE
I°CAOME MNLIPAN I°7077 HoP+ AD<m. T°h L7 DHA HnFPAN
T AR:: AHIP QUCET AHAI® N1 AHS HiAG (HRPP) QhCE

haN &t AHS HT6NA OLNNT HCALPI® K-

Al 9A9°G 1l 3-100 TLAS7 et G0t VeI -9
AND-:: THATC Al L GOL avpGHT: TT°650 LT A0, = Al
GO9S HCD( NTLACGT HEOG VRO F@-07 NANAFIC: NNYSAI® =
NaaoINAI°T THING 0 F 7 HTEANR VRO I DL AHEI°
HTEANR Ae9P: THI® VRO @07 AN IHNA 79°0507 Ak aP05H T
£ PAMET AT THRO7 AW OT A ‘téhkhe HchT HelT
AP NHEANP HIOA HAPIP +avsaoCot: MWL DT &9 158
060eg° G@-LavpG ot A shehk: AN NVLOT NG HAHIL:: AHIP

HAO(+ DA AN'rE Hlet NTUR DT APFP::
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_ 01héPT (Botany): WHON RN HEMO:

_ Q104 T (Zoology): OO AT HETO?

_ (19°LA (Taxonomy): NHOHA 9°L0 VL.OF@-L7 HH DT

_ Meneaeag (Microbiology): NHAA +UPALY HETO

_ KG9, (Anatomy): 1HOO @AM heA AhAt veoFa-L7
Ho10:

_ Pcees, (Morphology): MO0 £ heAxhAT VO @-£7
Ho10:

_ 019°v4c (Ecology): Hé0 chat vem3o-7 VLot
HEAA9°7 HO20*

_ a8, (Cytology): NHAO PUe: (cell) HO2O:

_ 71ehies, (Mycology): 1H00 4708 (fungus) HH7O?

_ h&rf0eE, (Ornitology): \HOO AdPE (aves) HAZO:

_ Tterries, (paleontology): IHON AAZVL DT (PéThhd) HETOT
_ AI*NS*NeE, (Embryology): 1HOO &4, 609 @-AL (embryo)

Hé76%

3 09eh HElhe L3t Tk veoFa-¢7 -microbes
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22| DLiA —Educational materials

_ #rthh (Genetics): NHON av71t? HCA. (G0t) @R ADE-CA
QVCL VRMJm-L7 HO10%

_ ‘Haot+A@-m, (Evolution): av45-t: aPQ$N7 H19° P
AD-MYLOID-£77 HO10*

_ ageeg, (Virology): 1HOO G@L0 HOTO 6 78.C (1 VSDT AP::
_ AW7PPNeE, (Entomology): HON 194+ HO?0 60 74.C (1 VO
ARt

_ &iete®, (Physiology): NHOO 71437 ACGFTT VDI D07
Hé%0 he:

_ Z0ee8, (Histology) :-01HOO (- HH70 ¢ 76.C NV L@ fex:

_ hhieE, (Ethology) :- NHOO QUé AT HEM 60u74.C
MLt e

_ ¥CTreE (Herpetology) :- OO +AK0TT (29°T7 HO?O

TIVCT A
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1.1. 4279 734 A732 Tt ‘% (What is sceintific method)?

NLOF Y L TE A2 NhEA A2 7AP 734 NP PI°
avpGH 17 J°CIPCT HNPLA Gm-L &AM T AR TH, 79PNV (1AL
79°90C) £97 10% h ALTAP 924 A7FL TINE HAA chf PIPAN

ALAR ARY?

Trte Al A2 HEIPC AN NANS HASGHAGE O &7
NATIOGE 1161 aPAQ, 197 Mf 1O FT £ FavC: FhhAG™Y
&A1 APAN HRAN dheh PPchH £97 19° k& GN1L G2 470 PO
2R0C: ht: PRI L7 ALTAP TA L7 (A At LA GO hF-

Ioch 1 'e (asking questions is the first step of scientific

method) :

At NARL &8 (step) &7 h PR THER aPAN, (tentative
answer) P71 A%:: AH. THER aPA(. &7 -l H0N52: h(l ATP4
©L +PYCE NHLNNGeE v 908k (LATT) AT Nl HATI05P7
+TONNGT AW aoAOI T AT AL THEE avi\(. (hypothesis)
APt 0 0 HE.h PO Tk 44 D16 WhhA MO A0P:

a0 "PRch PATC ) BALTC PATC LNAS" HAA AFhANA "ALTAR

DreamLand Lingo-Academy
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7o.7HLA" WAO<T ARhAAT: At @L dhtt 90 N6 A
HEAAA: TIC 17 "Rl H914-2 BA.I° PAI® Heok A0 PLch PAIP L
Héot AN 2ANHM" HOA 727HL0 (870 AAN) ATFOALS 7
hPO1ET HRAPIET 44T NED16 QA HhAA P10 THE. aPAQ,

(tentative answer) h'i@<7 & AAN AR

nt AAAL RLF 9T Al AdA, HPaP PP THEP aPh(,
h POk NGFT WARA GL &A1 T34 F°90%8 A2: Al AdA, 9°
HH100 AL TAR 7877100 04T 1216 Hhkd o7 AAP:: hH.
FLAN DFINC HAP £ het: &ott JPNELT 8 (a0l &k JT)
FORNNY A Lk WAL ot HOLAN aoRIPeIPS go7 &y
N&AN% L7 Hhed A Ak N4 ARTAR 724 A% A hévtt
HAP L9 A HHACL Lo+ WA TN A3 (data) @0kt AL
PavARF? HAOA ARz bk HY/-AN THER aPAN, Achtt IPD ' &
ACKRN? APPHR TR Ak Al 40T HYONE IHEP aPA, FRNA AR
Tt A8 bk §8 P NPINC HAP &9 M-t &A1Y
7R7FAANT ThART PPEAT ARz Al £97 AT kT

+avg.aoCot: ThIPHTT h POt L0 129, TREIU8 7Tz

4 . .
experiment and data collection
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1. Choose a problem
State the problem as a
research question.

8. Evaluation
Discuss your experiment,
suggest improvements.

2. Research your problem
Read, get advice, and make
observations.

3. Develop a hypothesis
Make a prediction about
what will happen.

7. Draw conclusions
Analyze your data and
summarize your findings.

6. Organize your data
Create a chart or graph of
your data.

4. Design an experiment
Plan how you will test your
hypothesis.

5. Test your hypothesis
Conduct the experiment
and record the data.

aA. 1. 487 %A (the scientific method’)

A PAAL 1 9° 26h AR TBA Al AL I, 8T HTHI® HEhIN

PINTT HAP 0~ K=

*http://www.arj.no/2011/04/

DreamLand Lingo-Academy
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0S8 Vemt NNave, $9794.2

Al PP0LG hL NHON AT L7 O VROTT A27N7T A(L0N 18Ch: AT
veOF 1HON VeMF@-£7 NI° HEZH & AT PAN? MME, £97 Vet
A{H AT7ILA 9PL6 av%HT have, hg° HEav/l hoC HNA aP1CY.

Fodn Ade:

4099 U7 ve@t (TNevL 8994 7 +NA ch (ITTHiee JParA(ne?

V@t hoog, n9° HEav/ H1he- Dt a0t +940T oL FAm Tt

ACAWE T RAD-:: TORI° &0 YeOT NFAPT AR aPLA TN
+A0Ft: §APT (evolutionist perspective) 7 424 AgPAD AL
4M.CP W +hAP T €74F (creationist perspective) £97 At

hd\A @77
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QAR Ve@F v $99.4 7 HAN P NFAPT DL 97 N &t
ATtLAN AR tAhh TN PPCAQT AOT 0 FAMI R AtchAO HAP
(N (scientifically-minded person) “0N&hPt:" 72999 3P
At HAP (religious person) ik “NGTLF” Abed® hIPAN
AP9° HONR:: Al 19t Tt A0 P AR “I0T ALNeTT (FRhhA
A80TY): TP LA 1A “YLTIT I DL TR ARNCTET TRAPT
HRLCPT Nt Ut W@ Aot Ter: vh HAG A & POT°P
AP 0 NPAAP LTNSI AR AAH. &1 104 1 FAMI P

AthAO0 HAPI® AT AD<7 W7HTE UROF A9PAH AR 4m.CP NAH.
£ YLOF A9PAN AR 4.M.CP SN 10 10 AT NFAL &7 NHHAO
a1 &APT A0 OCYT FIPVCE WIS aPv-67 110K 6 N7
NATE: a29°UE-18 HLALP avA(. AP HUA 1847 AT 915 ARATCINT AP
1847 MO Dchelt ARNT AN, 17 158 AL av-u-Ct Téwch

He 0 BCO AN Trte GA° HHO-TC AOYA (aPAN) AR

AQH. F8. vt HANRT Pro avA(L ©L aoNCY ho?n(hayn)
HADL et A1 FAMIR AthAad HAPI® A0F: 1§APTF hgP ook

VeOT 18C9° NLCALY LNN&I° NAT°7FL A% HON AR? H hF
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AL 19°9PAN: Tkt FavgavCt BICTTAT° hévt v A 7CA:-
NGAL £97 G0 789NFT avv-¢7 WS 7t A 740 Hae ¢
A@-M. (evolutionary theory) @£ 79°90C (to disprove)

NPT P78, it It 10T AT

(1) ve@F Nigee, he L9142 (1 FAMI R Atahad HAP AT T,

et AL aPA, PAT PRI

(2) UEPT 11¢-T ASTIONA WS- ANTiaPR APIP? A, chf £97 )
@A ERI® HavgavCt HATIPOA ACYT AD-M, HEIPVAD-T 1A
A0 1EAPT N9° PRA VEOT 1269 NCALP & TNLIP: it het:
17 hH, A2DT 7 W7L &R T HAOA A HPoA: 920461 VHCHC

N26R9° WG

VR@F Nl HRULOF R T1C N7 1RO AR P2 4 AH. £97 8CD
hedeg® tavdavCl HOTI900 A2 "Theoretical insights and

experimental simulations suggest that life is a logical result of

® this is different from the theory of spontaneous generation which
was disproved by Louise paster
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known chemical principles operating within the atomic and

molecular realm."

tavgavCt; A FAME: N PRI MG NS NHOO (h PargT PCA,
PATRA VLOTT A ATFAM: VROT RT3 9°N 'k 915 had Ao,
NCAZ Nh 14 ARNANT: FaPaoCt: (1 GAPT HO-PON AL 1T,
AHON URDF (TTaPR, hQ 942 7 HAA i AL ALTH aPAN,
HEIPUAD- ke OO Ak $LIL (LAPGT GavFF Al %4 HINC
T2t A°FP Al T2 AT LU K AAN: THAN aPU-¢T
AHON KETIIO VLA At AN ALhRE AR HAPIO? TH, 729, P20t

Laq.

L. Wt 8LP kT a0CHET PLT, (LAY %o+ DA HNFhA VSO
NNooL AR TTL4 TN chf AL GR1T aPi(L 79°7 A0, 18CPx
(The hard evidence was wiped out billions of years ago)

2. 9 (1Rg° G avFaoCP G YL@+ avpilek TPATrAT N0 TPA-AT
PUGO HavhP 4ot ANG-F67 PPh L (A HEA. (laboratory
experiments have yet to fashion chemicals more sophisticated

than life’s precursors). hli 010 &7 G av€avCP G YL.O+
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anlot PANAT FOPTT T8 aPBarCe VRO O-L7 &P T T G

KEAAG T.Mmse QHOOA HAS CELAT &M &4t N7 A&7 he'rs

QA WY &7 14 +avgavCet; : YROF NAAT 1906 ' T4 K7
AT £97 Al 02F O-PLTA ‘@ B4 LA = TLAI° £9: h:
V@t n9° Lk NI0L 774 11é-t Al 2aCAT A0 LChO YAk 03
°0 TOCch: N TO7RGE ANAT ALK G0 P4 TiI° HavR 1gof-I°
PPIP Mz AL 919 rh: NHON ALTII°L- VL DT HIAAR chf ARTPANT
A%: NATRG A LAN: T AL THEA Ti9° AL A%
HANC=ATEDY 99 7 P°CI°C WA 3L AD-. 11 hdn7a0 HAo0 I
ADM, @-LE ALTNET O FRTTTTIE AOAT T 60F 470 297 h)
M, ANL4, AG+2.010 Ot Mt AGHLCOL: NIPCIPC Nehill bR
Nt £97 AAN @& HANC +POATH A5G0 HHLA G048,

67%t OA T A

A 20Vt hCLAP HAPIP <19 AHRIP1GT ACD reded® +av oot
AH., Q@ 87%t VeOT Nievg hg° HPavs 9°PAN "hAN HAa
aN$ @-ePM" (Primordial soup theory) 20919°0~ ARIP:: 719, &4

Al AR hda A (theory) £97 1NI°H. £°140:
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“Chemical reactions formed fatty acids, sugars, amino acids,
purines, pyrimidines, nucleotides, and polymers of all these ~4.1
Bya when primitive (reducing) atmospheric gases were exposed to
lightning and intense UV light while dissolved in the salty acidic
water. Accumulation of these compounds over time led to oceans
(puddles) with very rich organic molecule content called primordial
soup. Then, spontaneous aggregation of lipids and proteins ~3.9
Bya formed primitive membranes, inside of which were accidentally
incorporated the ‘right’ combination of organic (and inorganic)

chemical components.” (9°00. 3 Lavahrk)

FavgaoCet (1 &@hmt: T el AAM BN 77 ¢ HPao-
PATRAT NI° NG ARI® PPATRAT AHLAI: bl HEULDF D07

TPe 118 F N0 NEMET MA CANT® OHAT DI° K AAK 1670
a1 (hypothesis) £28 %1% AP0 Ade:: DLk 919 NIPHAT® HON
PATEAT D9° HINS HANC AT FAMIP aPCHE KRN (NATh.
1 Al ADA, BbS hL NTIND P24, 9°N78T) = HENH, +avs-avCe: (v

FOMT NIPHLAT 4L PATRAT Al (LHaPne. av-(ch 197k
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N8A® PAR, APHFHENAN (T@AT aPAhd T7 6(+Ft 0% HU(E

O J 7t IO A9 (PN 2 Lardirk)

"In 1953, Stanley Miller demonstrated the primordial soup
model for the origin of life on Earth. He passed a spark of
electricity through a glass chamber filled with water,
methane, ammonia and hydrogen (which simulate the
conditions of the then earth). A week later, paper
chromatography showed the formation of several amino acids
and other organic molecules. The model for the origin of life
said that these molecules were formed in the atmosphere,
rained into the ocean to form the primordial soup, which then
combined to make proteins, nucleic acids and the other

molecules of the first life.
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a B

+
Electrodes

Electrical spark
(Lightning)

AAAA
WAAAAY

H,0, CH,,

NH,, H, to vacuum pump

gases (primitive atmosphere)

-

Direction of water vapor circulation

Sampling probe
Condenser ping p

Cold water —a

S li b
ampling probe Water (ocean)

Cooled water
(containing organic compounds) Heat source

Trap

oA, 2. Urey-Miller's experimental set up’

Nl @947+ avhe- Urey-Miller (9°0A. 2 @avAhrk) 7C&H
A8 N EI° 1IC At PLI° P24 RFEMC hA HINE aPmy av-F+7
T2.00%, PP 18R hAHI08T 1HI° §L VeI @07 av( it H T
(building block of Life) PAt-A+ ham4- hg° HAAAPI® Af:: Al
e T9°C00 LT AAGChT TS T Al e VRO F@-£7 HCh(:

PUL I PCAL ATHA Af: AL PUL N0A NI AT Te@ '

7 ttps://en.wikipedia.org/wiki/Miller%E2%80%93Urey_experiment
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PATRAT TCEET A180E AP9P: he PATRA T A IhIT
HPAC ATLS AL HehH A% Al A71T AL Ahd h9° Atdchil
1a08:: aPAaPG hAR TchCch® ATAANZ hRx NHENH.: At TPATIRA
TEE? AU A A1 LU0 L ARA: ATOAT PCA, Al PPN HOKE:
Tl hes Al NA%GA HAP AL 1T 7 ARI° GL avBav(P PAhAT
TEH? Nave . m.CI°? NaPL Yh&ch&hg® +ANTLOIP
(tM2EP)HAN 16 AL HEAPANG® cheP T ARIP: 1IC 17 -teg®
tavgavCt: N1FAPT USPT 11T O HEFATT 6477 HEAN?
(NA2N9Y, ) aPACH ALACI: 0l VSO HeAA DoThATt hy®
Havg. TIAK hAG AAN &P N9OE TP HAAP: A 10 AP
& HNHCP Havad? Mh Cha T Hh K ARAT VPO 11C: P NP0
ASOGh NIPRL: 9%, API° Aol HAD. THACT® UPPT 114+ DR
ROz NGPALT A, hAA AH: el AHR BR7P dRAT HOA

AAt HAP A: bl QR tECe ATTI00A AR P24 TINT A% (P0A. 3

eavAnk) =
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2.1. U2P7 114 AGU100 N Hov2. 110 e hP9°?

UEP? 11e1 Weh(16 AU T HPPbav-t av18, WHE. GAL A
PUEt vt A0 @AM HODA ErEND 18 AmB°I°: avg°Ch T
PAPRANGT OHCPHaDY LERADTY hE9Px: TN KIP +avsavCrE: (Y
gAmt: vk Ert® he oA G0 hIPTeAC (& TBC (DL TELIP)
ParANAP: Thon® $CA. PUSIT hh 920 §8 hgPTeAC /CLBC
(@@ Ut AhA Wt hIOTRHC) PaPANAP: AH, L7 AHE: HE TP

e AR

hg® "AAG AAaN "Primordial soup theory" At §& av@avCr yem-
110 4O o>t RThC0LNh 4CoPPHC (thermophilic anaerobic
fermenters) PU h9°HINZLT $0 PO G0 hAkT ATdANR GLTT
VEP? et WAL S0 AT A@T D9° HTIONAT @10t Al
4ATIe VRMT L1 7 hMHEOTER heh PNA0Ad Dt ErtheE
PrP0FAt A0 RNA HHLT 184 NN@7 MO A9t Ao =
"Primordial soup theory" predict that the original/ the first
organisms that evolved from Primordial soup were

thermophilic anaerobic fermenters (organisms that obtained
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both energy and carbon from organic compounds) and may
have depended on RNA for both enzymatic and genetic

activities.

At §8 avBavCH yPm- 11C: 0 NP 5N NART ATLANS 92T
VEPT 11é: WAL S0 OO AD<7 ('t £ 2897 IPR4NF1 THLA
AhAZ: LAY aPACHh £97 A% AOM0PE Al Tik: 1AM, AL
%L1t %0t ng° HEMC L10C AR LA HAPI aPOCh? H4.7C
HHOAR T° HavC& 9°0 HIMS hAQ HAN FCAA BCET HATI9T0

AR

h@ HE A hANTE PUP G0 AHR hrthAAT PUL TLIPO-NA NI° HAAA
HAAZ hA: “h aPNBA VROTF PA.N NAARL 48 HA% PN
FAPT Hotcheh G018 IPNMLEC A% HavgavCrt: (1 FAMT: A
@AM, 190 ONG PUE: NAOC MLFI° AHR hthAAT 0 HALL
PATAP TTAGT £TLOI° APIPF AHAPI® N PATRAT TEHT HohEé
ARGz bl HOLP 68 9P, I°RO%GHT T 92U, S0 PANT PPPLCT

70k NEAT Wt PUL PPXI7T SN NP Ak PUS ORI

PNZAhT CMPON: hTPT £ 297 IREN 7T GF2A (hT7T TR,
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%1t hthANT RGAT 1M QAUtA DF° HAR TLIOC R AL

Nt AF I LPNAL L THNLI° Ao Al chd U7 T A

AL M Al AL AT0A G0 WA A70A TLIPONA A7t Te@ ' A

@ 0m. PUeFH: NPPATRAR LLE TLADT h9° HAL Ad HROYA H
A%z Al @07 eded® FavgaoCl: (0 SOt £97 908 I°CL8A Al
AHGP +avgavCrt; AHAI® A-(H TA%TS HAQ ATEANR 4L AT0A T

N 2897 P40 71 N\ TFELA (AAITT77 0I° Hovrg. &0 LATII°0-::

At A0F: aPORA VROT AN §APT htarChen 90 TGP Ak
HeANYA bk 12CT° HCALP Ky Wt Tiok: 1LAI° OO 4Gt bt
GAPT NHON aPOABAT PPHNAT VEOF HUQ PN, APOINGOT AR
®OCI° HL1%P

AN vk aoCHP o0 aPCavCP: YR.OF Nl AR HAGA P0HD-GA

HAP & hg° Hoog NF°LIPEP hANAAN 24 1 194, (theory of

intelligent design) 4774(LA°9° 7 the evolutionary theory &
PP et hg° IR HPCNP &1 het: A0 UEPT T1eF

H.CA OCEYTT AThANT 7267 TN 116 L2077 18677 Ahd

DreamLand Lingo-Academy



39| DLiA —-Educational materials

n9° Hoe avRavGe, he HAA L THg° HRDGP avLIPLI0H hex: 0T
O A e FHC LA Hoe hAOT §APT AA ATAAD.: 724 60 184,
g Kovaht AGAM ALUNFT ALI° 19PN &7 1 NFAPT HPCA
TIRAL HRANN aPCHP 8979° AHZ LUNP: hAN-hA AT §L hd
QI-GAMT ALNTT NIPA 97 TFOMI° 19 L0 AH. 17 ANR:
N0 chd Hech®T P0G NI h@x AH, &1 G NI-FAmT POSH S
28 K2 HOA SN A NAN 1l HRIPCHAT 79°C%A Dl
HEIPLALT HAGA hR:0% T hI° oo vl A I°CI°LT A1 FAMT
N7ATE & LA0AG? AH, MHETCTC AD h® NHO<T HAP oA (r:

L. aPHAhG PEA DY AKT T8 YRTITT A1 (A HE A T

P80 PHON0- Ghz aPXAG P40 NP ANTH ATFOALS +OAT,
JPCI°C NLNC AN W78, HoH: MN1-SAMm I @7 a0 D7 it
av\(L, 158, AR BN
o Al PXAG PLA: NG T AL ANRI® AN@- HINZ AL
“PIGh, LT ANTNZANSE Ade TT° bt 102
Ate: (A9 38:18) AH. 77F @L 79°CIPC H.G1T hal

nge HeA 74.C AR
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Ahd A%: NHON €T THA%G P APAN PAL ALCHNAT AR
ngPH A HINE FoN20 I hf: JPCARG L4t IHON AH AT114A
HAS %A° HAeG I7HO A HEH IR AA Wt A% AOH. AFAT HAP
G0L. et &M T Hie PPPAA: 701-FAMI R W00 ALY s
Al VAHD a08AD<7 T1é-T HAFh Fhavt 79°Ch LA0C 204:
a@®ExF HEAN HAAATIE +10C 2% A T £97 h(ké-t a0k
hH aPhch§ A8AD-E PPN WY &T07 &T07 A9PrE HchehH 0L &7
NI~ Fhtf ThRUAPT 240 1 A0 023 Hie aPCHE DT G Th®
AHTT @719 OO NHEICHH) 19PN HAAS et 1205
ANS TH. NIPCAA &9t AOH, P Hie AAN NP0 AT TONTT
TAHONP 70 £hé P00 HARG® WY b Ghot O 97
+Po-9 6 hilinatsegazeabe @ yahoo.co.uk Ng°ah &

L0145
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4.5 billion 4.0 billion 3.5 billion

| Time Line (years ago)

P00 3 124 PPRAC P8

Al PPN F D9 9P 0H0 “k §f a0BanCe HET 9OL4 MO,
HEIPF @17 hH ao-Ft HOHA NP HINLF PoPA Tt NH, hA$
£99 ht: DO APC P26 0 AHA 9157 (CH4) 492287 (NH3)
NCOP%ANALLY(CO2) HOHh AR 106: PRI, 4 TLAPT Gao -+

AL £97 ACO'Lh AN TR hFPHE PG T AAJT 3.5 TLALT
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AlLA 297 A(E 0~ HI0Z DAL A2C HIDE PULF+ h9° HEAE

POHA RNAA::
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2.2 &1t (creationist perspective)

Attt 4L UEPT Eavé-t PPUAPI®T 9°0 DAL HOYTS
PUTIY: hAA 194 INLTI° NALIPI® 184 TII° HEMEI® aoCHP
LHOT HOA +O0Pt Q) €74t (+haPt, Proponents of
creationist view) AA@-:: NI° ao(+p L7 $LI° A AT HLAGE
a3 TIUCT hAGAAN 7284 N 184, (theory of intelligent
design) HNA NFPO-AL: 724 HOA 194, L&A A TN €99 Al
FAFA Nk et DT 184 FPLF ATPAN AR ANT° Lok
thAPt: Q1 § et At Al PaAGE PO Tchg- Hie APPAR: 09127
POCT’ 4L NN aP(lt AFP0C AT9° Hhé-hé:: &7 APNC:

Al ALAP A AlL: A°PAR & HLI T TIEMC h2L.L8 I TiF°

HOAL DL ik HON ht: APPAT T4 IF PCA. 19 bt el mPavie
T4 AeANCT AR: NI° +hAPE A1 Gt AT oot v 6

T ALY Gavt HL:av AN, AEUAP T AH, £T7 9PN AIFAMA WHE
HIOK ARzt WI°IF LA, +a04a0Ct AALVL DT (PSHRANA) SANENTT
¢t 4.5 LAL7T 000 NIPHAPT VRO &97 $&, 3.5 LAY

Gavt AL Al P26 I°I0C NIPHE TR HEDAD- (- hP vt FOARI°
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OA OA HZI180G 3 thAPE A1 &4 API° AN G09S HAD-
NTLASGT HEOG NANARIP SNNLLATC 20AaPINNAIT H NG
037 MEANR VRO FO-£7 Navg, aPLhT° THAA chf NaiHch Ak &)
HEPLE 1:1 0.6+ Hie 168 24 A% 1@-chvl Al HAP T400F avat:
APAR TTrd €74 N9 HEME ASI° HPCOH= AH, £77 ng° PO-A
PA A+@AL A 10 AP Q1 GPLFT Troeg® +avgavCt: i1 FAmt
RAHIRT A AR: ATFIAA ARIND-1E ARTTTHET A Mhed Hivk
A=A ANNPE A1 ETLT TH, DI aPNE TG HPPION £9T: DK G
PG00 1PI° 1N GPLT 198 24 A%t T10-ht HADY TS0

At TI° WTeq 12CT° HANND7 A0 A2LVECIPT W& T2 E

o ZFAG PLA 1 “aGNE” KA PA: o HhFA U,
Tt ANS APST TPPPPANT AR Hpdord: A M0 A
av 80t : ht: AP7: HOT@AT 70ch THAP U, A% Havdht:
At A0l A HEPET HODA NHON &4 HIAR AN&N:

AL A7t GOH. hf:
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o 1L Oh& AT Al 208 PEAGE PEA FNBOT HAP
0901 )t &Plt: ThlhT Gov -t havdhd 0TS

£ NAA AP7:NP0A LI°E

bt 70X hG P&A NI° PA AIPAT 18.C9° h9° LPNAL HIAR-
AF A@<7 A7t Tk MRAG hAN FAPT SRIPH APIP:: AHI® AOT
AHAIP: A9°AH 4077 VPO T1C h9° Hé.mdl: &chéh TE 11C WL

NaPACh FAPT AL AGTaPAPT ILHLL N9° HEPLA APIP
HAIPr:: A A76A A0S TIC A28 AR? ATTHLAT 4097 Al avF)
thAP T A1 GFLT AL AGTF a0C19, HEIPUAD-E At NAKL £97

MADT 476 °hT7 Al °CI°C N1FAPT 1l PN TG NIPHLA L

A thAP T A1 FFET 158 24 A% 10k A0 HAP 080 0%+

APPNR T ST HEMEAT PN T G A1F8 AT ? PLAS

§2\¢;

ANS I LS

8 www.jw.org/tig Time table of Creation (the creationists'

point of view)
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NavPavCH KIPAN: 19987 PPLCT 4Tli—
HEPLF 1:1: 9284 NEAT 727 AATTHY

NSt =—HEPeT 1:2: AH £77 90t A1 hAO

AA O FAPT TPL Hie Al HaPaad
Lar( "The Earth was hot and violent with no life fom at the

beginning (7°0A. 3 gavhh-t)"

P{avR T avGNt: Al aOT) APGNTT ALY

HINE FANL T2C o'+ AR:—HEPLT 1:3-5

NAAL T aPGAT P4 019187 NP V47
AN 102 AR AAT QA2 QA
AL £97: Kl a0F) 90T Al a0} Ak

L6 0&7P HING 147 P91 Héerds

avg:h& P40 TH, D1 hH: 799  HAA

ML DL A “O1992”° Al LED-Pxi—HEPLT 1:6-8:
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ANNLE P9t 10+ 9P0 The: TER
a0t R ht@OT NP TLCA ho°
WHAA Y4 Ades: A0 AAALAT A
Q%0 HING 2%\ I FPET &1
ALt G FANCHT NP Bovd=—
H& et 1:9-13=

N0 YN 2 2ch@7 OChT Al P26

B ANZAC NCAP Lovdz—HeTLt 1:14-

19:

AIONLet 0%t AFPAR: (10 4R TRIP

TLélche K AAN A0 O NG AT

AOPET dmdé: —HETLT 1:20-23:

ALALt vt ANLFT TRAET WI0AH T

0NAL'rk W4T AaPI°F77 WPt
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POLCT TGNk £97 & AW ANH ALTNC A aPANE: He. P4
Heet 1:24-31=

094 AL HE Pt 1:1 tohlLé Hoe A9PAR 77 @20CH
“NavPavCF” he dM.CP: HGP O FAMT AD<7 ArF Tier: £LACH
avBavCH Hg° HAPY Adt 14 (LA oot hg° HINGY
LAz Nk 297 9004 PRI, 4.6 (LALT Go0 ANLA
NIPHTE LT L (IC: OXAE PN AD<T NHOO A0 AN, choC
AHOA aoho 10,07 HAP Wt? 080 “avqit” Tt PLIP A%

LIAZ AR:: PLIC (% (I R&MNTe (eAFT PPLCT NHIPANT AAAL

PA7: At A AAL Hie 9077 ) TP Hémge TN AP

AN, TAS R7PTZHO HAS At A a0RAhG P80 106~ Hie
@it Ahd N9E B TTPavh HAG G0 24 A% 0t HADY
oAt 2 0 HG 0L NAA TCTI° LUADT? HAOA AR +hAP:
01 G WD WPET aORAG PG 13 “amadt” WA PA:

TFEANS Tt U, YIPNNL AR HPPIPA N AAD(HE TS T
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1:31 €AY’ NTRC ATPORC: AT ‘@A T GPLF: TehPle
ATt qaod~ he7 havhhd: Ho-ha HNOA NCh Tt Hh AT Aao-
aviav- 90:4 hg° aoCAP APPT Sz NIPH, ATHHLT &7 At ANl
avg G P40 HCNN ANAN &7t 0t A1 FAMT 70Lav RLACH

ANLI°ANT HO&ch aPLIPLIPH QD67 TINT hf-::

2.3 2997 N1GAPT (h1-IFAPT)

01953 E9o0 PHATT F¢-¥LA heh? HATPI® NHAN
PANRAT B&7I0~ Havg-avCt: MUL®: T NHAN
VDT Hies MIFAMI P I°CAA A A14(0. HTeT? ANI°CI°C
AWE@-+ AT PPhA Wi AT CANE OLhT FPCIPCT° TIAT
héAmez AHI® QO AHATC: 1 AtmPOP aPAAA HaPhd $CA,
8.5k, RO CTLOC (FPAA. 5 HavAt): A, a>(HivHA APT Al
HNALH PUCHT LA WA, HaPAA T1C: e @ Nk “htachd.”
1o Heh h@F USPT PUS T Tch(16 NN 018, hE9°
HAHIPT Al T, RD-0AP Y P18 D& ket AN &1 DNA

b bo. W8 ATE HCA ATNOPL A9° NI° AT @R hh AL

P WlTE: Tl APPAR HEAMAA APT NPk “AULANEC ATPAR PP&C
(9127 HémlA P01 bl AROP Abex: (HETLt 2:4 Haviht)
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HR1F W75 h oo A0 h9° ATT@-7 PP A 4.h7.h. HCDA
(&3 httehchl h@: PUIT Th(16F NToPe Ae9° HPPav-i

NPAN TIPCAR 19,071k, VAL I ATANN aPI°Crh, AAG-Coh 92910,
G0 AN = Ahd h9PE 190 @G aPIPCh, ANG-Ch T2 (-NLLE A

A722 LANC h9° HAP HAAS VHCHC? NP2 PPT Ataché. Pat
HehH A% 8, 7.k, £97 h&h& VLDFP PUL A7F L NINC hIPHADL

Heh1C 9°9°Ceh. H hH A%

Traeg® PUe St SohT b, LAY ATOPO? 1h PANA
Hao AthAATE PANRAT AAPI: API° 7PAAA HaPOA A
@A, AT HCN AFoTdA PEA 4.57.0. O N 8597 Aa T
AAQT LART L AO7 N h@ “av@ RN ” AAPIP:: hH. aPLLLN AM.:
MANT 7L 774 11¢-F TBaP A T T ‘Pl F a0 2974, (Base
pairs)” +0Za £oPo = A° API° TTL 16T &9 b (A): A(C):
5(G): 1(T) ARz AH. AP AH. £97 -1 T9° AT 774 TIC T8
avFav(F LeNT NFPD-AL: HERR: A7 LLAT 17 KLY
(LT 217 12917 HANA PAT Ho-hA A7 AH. £97 -A il

Adenine, C hl Cytocine, G 1l Guanine T £“7 bl Thymine

DreamLand Lingo-Academy



51| DLiA —-Educational materials

HEOOG hEI° TINT he: SbTbo. AhRCT QT
“8LANASNHFNALP ANLL-Deoxyribonucleic acid” TIAT A
9.5k, Tl L PUL G NAA HaPhANG: PUS T avFPi
TAQT UEPT 16T NGLL NAQT A% AL &7 A -+ avPaoCe

Rt PPOCF NI° NEASE TWEPT 1141 1l A HEALI° aPANR

mng Ag:

BrEN® A0GF N “PANRAR-BYENP 7L HHaY4. hdI
T had At BEAPK APT F LY 6Paop I THALT @L hk
THehavav: PyYe-gi A1chLivt: PUSIT 19 H0h + At AAR QUCHT SN

HCA. 1P hAAG: DL, £ YLD F@-£7 PULIT HEASI® 14T
WPGREL AN A THT, LO-OA = ket A0 b7k, HLOO K&
“aho he® £7% 4 AT “APAD @R ha M AAPE Al I T
Al: Al LOZH aP9°Cch ST THare h9° HPPCT hI° HEAT™T
NP LRAACH NeAed® +avd.avCt: A1GAPT P NTVLOT G2
801k, AGF NI he htAhd. cPARTYE NIOHTT: 19,
ONG ZLA AL NTLNA Ng° HO-NA MHEALAAL h&A.MI° AAD-::"
OAH, APO®- it R7E AAOH, Haoled AR TN h@x hH, £99 9P

£7% & A0 FParahfe: GG NP A1 ATTOALS <9727 HAA
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PO ICT “LIT° AAS TLAFSE DL 99 “ANTE HAA “rHaN”
FEAGH FCTI° LAAT NIk £97 “PANRAP-ErENP F1” FCTHI°

HUN AnFPTI $LI° A% AFI° ITPL 1181 ACT HAAD AP FTY

AR

LA Ak Al ST b, O “PATT “IPhch
hANT7: htd ANL “aPI°Ceh, AAG-CA” HehH QA HT AR = Al
aPgOCch, AH, H8 AN BP o> At ANS PUS T TRAAD HLA,
TEET? NAA TP 1167 TG HLAHH @7 @hhd: Tar:
Ak “aoIPCeh, AOG-Coh:” PUS T G PULIt B Pa: PUS T
avy: @ hh PUSIT BCOF T4 TLAHH ©RAN A AH. £97
AR THE 055 190NV ARA, HOO a°I°Ceh, §0 (LC
FIPUCT 9°0 PART hiorande ThAA: A0 THE+ (55 &7

ANt Ve@FP FIC hérC LTAA AR

DreamLand Lingo-Academy



53 | DLiA —-Educational materials

Thymine
Adenine

5 end.?_ ‘ﬂ .0

-

Base pairs

Phosphate-
deoxyribose” F<
backbone
o-
O=p! °"Hz" \j"-o
Sugar phosghate” %‘
backbone p
kp el
B’Oend . Cytbsine_;""’
Guanine 5’ end

AN 4 $CL 4075 (DNA Structure)'”

10
https://commons.wikimedia.org/wiki/File:DNA_chemical_structure
.svg
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DNA

DNA helix

(I
Promoter

RNA
polymerase

goNA, 5: nes, o9t T+ (Protein sythesis)''

" The process in which cells make proteins is called protein
synthesis
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90NN (Transcription) §& PANAC 08, G0 avEavC P F187
2999 01 HNY e AL AR AH, £99 RNA 1l DNA 19+ T84,

AR,

9ANMN (Transcription) F &85 NPLI® A% NF°hAG
2L AHIP LLE I (steps) &9 1) o9 (initation) 2) 9°P4ch
(elongation) 7 3) @v4.69°3 (termination) 7 A99°:: A1 QAN
4(Figure 4) hg° A70H0 AN @-Tm. 8996 ~Ad HCh-l DNA 1h71H
AC. b7.b. Z709°%H KHEIP (RNA polymerase) £9°PA:: (1hTH
AC. bbs. Z700PGN BTHEIP LT AL KA Al aPAhN DY° aPh(14
ao(avC (template) NFPTFI° 70k aPAR, DL a0 I PIO-
complementary H1 AC. &7.h. (Messenger RNA- mRNA)

£I°l Al T894 Ahd PUL HaeCrt HARTL AC.. &7.b. (NRNA)
£:97 1 118 PUL 18996 A PUL ALl G0 A0 LAl PUT

SOz

HtaoCt FARTL AC.. A7k, (MRNA) 601 hdil &AA LT, oA
KA PPFOCE-ETT NELIT NAGAG B0A OAN 7 oAt At

G, avfav(P N4, ATANTT ATHNYA A ¥HC7 (intron) HO“18:
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N8, A A TFCT TI0F aHGH hAA FARTL AC.. A7k, TI0H
APFTT RDOT (exon) £97 TEE? NIl A0S Heht hAA

TARTL AC. b1k, TINT W

At NAARPL nR4, AT WTTRO-T 1T HhooCk AR,
AC.. bbb, P0L4 PPANT HO-OTk 4, AR: editing adds a

premature stop signal in mRNA.

ht ANALT G8 @R T N4, &1 7 ALLALLAD
(Polyadenylation) &07A:AH. &7 TH+avCt FARTL AChTh “Bre-
wp, +oAN, AL1%7 (adenine bases) N@-0 ik he9. A% AH. £97

hovt PO AAP: 20T TARTL ACKTh 101 8994 ANAPUS ThdoA

£hT: PUA L7 FARTL ACK TR RGP e TPo ShATIA=

DreamLand Lingo-Academy



57| DLiA —-Educational materials

pre-mRNA

Exon Intron Exon Intron Exon Intron Exon

1 e F
-

mRNA
90, 6 NG, PNLS bt 1T PO FOCE-2T T TARTNL AC b b

PULFF Al Ne4, Al hove PP LavaAn? I “PPANRAP-ErEND
LR Whochd, Ertn® hed N9°hIH A=kl Bt A0dS
L7 1 ARI° 4 “aoALF DT ZIPL HN/ A &LAT LONA. hHI®
“av(4 @7 IR HONN &LAT MLAANT 89°4, AF° 1,7 T8

N°AG-ch 0287 LIPACE (9°0A. 8 Lavdh) =
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GENE

a.) Double
strand of DNA

Tripist Triplet Triplet

b.) Single coding
strand of DNA o ‘o
v l ‘ l b

l Transcription

¢, Complementary ﬂ B

strand of mRNA g L [Tl 1
] |

Codon Codon Codon

9°0A. 7 Transcription uses the sequence of bases in a strand of

DNA to make a complementary strand of mRNA.

7oL+ GAdt (Triplets) “I0t WY G@ #9° “ovlF@-97 KI°8.”
8.7k HNYA ACCO @ ANl TI0F A% 2 1727 (Codons) 90T
£97 hl FARTL AC. K7, (NMRNA) 7HCHA “ap(lF@-07 K908,

av DGOt Uk PIOLT (BFL) AT TINT ARz ImPAA 64

12
http://www.freelearningchannel.com/I/Content/Materials/Sciences/Biology/textbooks/CK12_
Biology/html/7/2.html
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D326 (Codons) AAD-: hehe NILT €7 G0 AT FhAL:
LCI9°: Al UEDF DT 7 RILTANAT AAD-: T1C 17 10 h72&7
hg° avpl, (stop codons) HmPav AAD-:: AHAI® ATLSCANST

KPPPCET: TR “UAG”, “UGA”, and “UAA™"

+C19° (Translation) hA&S7 aoPad - Gt 4990 29197 PANAC
a0l 1e'r il Lh7h §N FARTL AC. 7.6 HT9ché. @2 1AM
aAR I HINNNT? 19P0L T aP9°Ch, bt AR TR £97 T

HACHN NGG, AR

Al 8996 A PUe HtavCt FARTL AC.. 7. (MRNA) A
hédl AN PUL 90 N6ch G0 &-2OHI® &F9H = AflA &9T (\hTH
COOHTIN AC. b7, b (ribosomal RNA; tTRNA) A1 +ARTL AC..

1.k, (MRNA) HCOO D227 2700

13

http://www.freelearningchannel.com/l/Content/Materials/Science
s/Biology/

DreamLand Lingo-Academy



60 | DLiA —Educational materials

7°0A.8. Summary of Proten synthesis

AlL N8, AHE AOTAT HOA NGE AT vt §& T RAT 80
AHR @che A% = Al 297 1 bl 10,000 10 HAAF A% Al £97

GAGA T-Am (mutation) Al YOI D7 A

@-Am (Mutation) §& AMAHF @OL +hd T -t Aov-8 QUCET
TARTH PPENC TINF A A £91 NIVNLET bt A VLD I DL
Hee 847k H0oh T “PANPAR-E1The 1R A0, = @AM
FIAT 0l OAL G| DAL HIPHAAE AR: AH, £97 A7, 9°PLC

0e, AD-m. Al 1787 “oP( L@~ KI°L” HEMC AR
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7401t sickle-cell disease HNYA h979° A0 10 AT “A” N
“T” &N 10 AOF ArHAOT 1727 GAG HINZ 0727 GAG 2107

bt NIPLH ATITAOL &9 A TLh PP T4 A0T &7z
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2.3.1 (common misconceptions of evolution)
FAPT 1MOT, AN ChlL I HEhh® e A Dl (1Hch,
hchc 1Haga &7 w0 b “90nG T a1 da S0 HELA.
N2 °CAA AN AH, TPOGG Al £97 1PI° ¢4OF AAGLAS

3L Qv IPHD'E AdhBC ANLAS NICA. ASx.

1. Humans evolved from monkeys.

N hERI® B4 01 FAPT 02067 A1Hich HEAICYE TTVNLAN
HHLA QT FAPT AT Dl UNR aPLAT°" A AR HIPUC HAOA
NGkt C&AT (misconception) Afe: At chet: 17 ik AGDTT A
GAPT AN NART 90T AUNLT Al AL 9°L0 (1L¢- ( taxonomic
Family) £0C0- &4 9°0C AN 10 V0L LAE Al HIPUC GO-L,
GATT A20T7 (9°0A. 9 £9°ANE): FPTANT 10 APYT AT Al AL
AL 18T "the closest known living relative to Homo sapiens is

the chimpanzee" N AT Fr.CI° NFPD-AL: Ng° avCT£y
@It NChET® L PPIPaed® T AH, bl HAP e 17
NIPCIC HHE.D10 AN B, 7 8 A0t HPLO GAPCT TIOT ARz AL

TAF 17 AN 0N V0L LAE HOA FCHI° NEG-I° ALYUNT:
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Millions of X
yean ago
Recent
Pleistocene
Phocene

10 ~Modem \;\“Dd}

prosmians 4
Miocene moakeyy

b1}

30
Olgocenc

40

Eocene
50

Paleocenc
&7

AN 9. P00 AL !

2. Evolution is “just a theory”, so it is not fact.

M1FAPT T2 DAOAAN AN AIPOC ACOT T (AP 1) PNAT
HAN HTOchht CEAM Adex aPBanCP NIEAPT A2 TP hAAAAAN

(scientific theory) A%: Al 90t +L221.07 h&+7 WAAAT (IHch

" http://www.slideshare.net/Goops123/human-evolution-
32028852
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avC+E 2 F DChOA HRAN A% T4 A% ({Hch a°C+P HthTH
N’ L9 APLrE ALTAL NANAANTE HMETC A2 NT T

3. Individuals can evolve.

ML VLDIP NEAP (HIFP AD-m, NNLL) TAA ARz Al AHR
NhOcheht AR=0P010 GOH. WL C&AT FhhAT FCTH° FAPT
(H1av . A@-M,) 90 HEIPCAA (HEI°FAT)HTAGA LaPA::
ve®3@-27 (Individuals) HooP 3R AGM. A 20247 T9° 1L,
ACP e (Natural selection) H1ae 3R AD-m, I°oA01 AL
DAL TN, LLAL: AN £97 TINLA AR HolaPFP AD<m,
Hng.L: A9°NC VLD F @7 Q'+ 7 VLD I 90 NO(LAT®
TATIRG T P25, AeIP: AL ThONL +ATIL YT HANC AD-, TP P
A<, ARNYA T TANTE (L6 AN &% 44C 014 LUAP G $4 9°0
WFOCL: &0 AT16 89°6 LUAP=AI TILA4. H 7 AT HAP IR
ADM, AQNT7

4. If you believe in evolution, you can’t believe in God.

Al ANS HHOhht AR 79°7F2A0. o0 FPUAD- 4-T4 (the existence

of a higher power or God) H90A7 A79C 7A@+ &.Mé W
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NAAAAN AN A1 FAPT D A1 FAMT QA HPA= A1 FAMT NHOO A
FAPE HCNOFT HEART NRLAH 'R HOTD IO0C NHON HELAR
havkd~E D HOO A9PTE A@ 7T A TR £97 h9PrH o0 P850
O GAPT HIOA AGNYT: 0180 AIPHE HOA Lché ToF Hie VLOT?
AT YPATS NPTIHOI® OL NICLAT® AA HETRAA 11417
LA G- FATT Az NP 497, A A1 FAPT A PHHNNT
WrEPYCNT RO AIPNC ALANNCT: aPHY LRI +TICaOCH:
QIFAPT AO7 | VADF 4.M6 HATORT Y8TIT P LU 083 HAPT

AP go::

5. "Evolution has never been observed."

0¢Me 8.0k FAPT TN A1 T8 T1RNLAA BTEN 9°0 “IH, HU
AD-M.'® A% B0 TANTF A7 AP~thh H9OCE(Antibiotic
resistant) Qh+CE7 84 AAd (pesticides) TIOCE kg7 Al
Hch04 GTI@-T; JPEMCI® (FPUALIP) AP T hI° Hhd-hP hg° aoCtHp

noAL: &R APhlL £97 hav 7t (1 & T AT KrHTDE

HONAMEP ched A A HASE Hovy 1 AN HehA$ ATTA T GTI0+L

15 . .. . . .
Science is just a way to explain what is observed in nature.
1 a change in the gene pool of a population over time
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Al (L4 0 PA A HE.PC HLTE HCEP (new species) T&heg°
AP0z AH, &7 (1 N3P AD<m, H LAt HCP (new species) hgP
HEMG W20 vt he' '3 AAIH hATPZAe HAP 7 he K704 G
AR W70 ATTADT ARTCALT = TA-OTF V1L 5 A a7 5 0-&

OL NAA 9L NPk aPAN AD (M., AP ALEATT:.

6. "There are no transitional fossils."

ao(\D 14 P4t ANA (transitional fossils) PA7 TI0F %% AchtT
A%z WP (L tavgaeCit déthnd (paleontologists) ATTA
av(1D 14 Pot WA ST AAD-: Al £97 A58 AdhAn0 THAPT®
AT T9PhTT7 HOI9° K207 TA-0rt P Hie PAA.
Archaeopteryx tavAht: AH. £97 G A0P&7 (birds) 58 +aY-0F7
(79°17 (repties esp. dinosaurs) WGt (characteristics) HehH

av(\D 14 Pot Kl he:

v Weinberg, J.R., V.R. Starczak, and D. Jorg, 1992, "Evidence for rapid
speciation following a founder event in the laboratory." Evolution 46: 1214-
1220
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wing-like
forelimbs

N

oA, 10. Archaeopteryx'®

Al a0l PPYA@- (1% (teeth) T Ad4-C (claws) T 1Pch F2¢7 (long
tail) §& TAYF? 1917 PGAR WCET AT PUAD- h7d
Haoad §L P | avhd-C (wing-like forelimbs)? m.? %61, A&
AN, (thin ribs) h7t-+7 (feathers) £97 2 A0P& (birds) aPAAR
AUCEt he9P: A W &9 Archaeopteryx O(¢ aoChg av(rt-p

TOUAD- ao(\D 14 Pot And o7 &Rk =

7. "Evolution is only a theory; it hasn't been proved."

1 http://www.dancingteeth.com/Birds/archaeopteryx.html
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NG FAPT (AOATT) A1 FAMIP HAN AN A" Atd 2
KONTT TN T G0 At AR AL TS CLAT AL 9°0 A J¢-
$66 2 06~ He +arAdN, AeshH, &7 2 FhhAg FCT9° bl
HEIPCAA HiPA NAG-T AN HhAA FAPT (A BATT) “I0T "°h “IH,

HUA ADm. AAA &7, (allele frequencies) VHAOA +CTHI°
IOCHA PR 17 hOSS Al (19°°0 19°9ch §APT Q1 FAMI P

A AAN 27 hf PPIPAN ALAR LAPOAG =

4L NAQN AN (Theory) 01 FAMA L TAO AAN A TLAN7A

AR AL OO NTI0A AAP:-

1. h.Ch LA
2. A1 Ot P ARG TLhdch TiAA

3. ¥'r0 A9 v WhAA

NoPALt AR NPEHF AlL: GAPT MHSTCTC A1 FAMIE HAO
Al 'R GAPT v, hI° LNPL A T4.7C L7 A0 (tarhe

LCh & RAN A% h aPOCch AD7 W7215 TFACAH T RAO A0 At

19 . . . . . ey . . .
In its strict biological definition evolution is "a change in allele
frequencies over time
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e AH. DeT ATYAD 1010 AOT: T§APT hI° 01 FAMI R 70
A1 (Y277T00) BCS NICAS ASThAAT Ade® @avpz: AHAN
L0 AN TN “Ahd h9° hAG AAN ATLI12 HEheh: ISP
TOHAE AP T TEL AR M@k 915 70 A “AA) L+ aone-
T L% KRR A% @APT A0 Ak TS ks
TnECTTCAONTT? (Macroevolution) “oThCA. O T7

(IMicroevolution)”: “TI@NCALNTTY U INT TH A0 @O HL BC

BT ThOt AD-q. BavdhT AR

GAPT A8 hd I°0'F aoCHE I 0l HHLANR D-0ht AR TAP

IPCIPe T HeL-t AL HAP A%:: 7 A(rt @-dht ALTAR I°CI°e-t
Embryology, Biochemistry, Anatomy, paleotology and

Genetics °7.90 Shad:
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Poc- f: 0PCHE 1hPrt &P T (Evidence for evolution)
FAPFE NWLOT 487N h9° GCA- HTAA HEC NVLOT A 11C 17
1ok PPCIC T FAPF PR NWLDT aoCHP WIYT vh: hPrE SOt

HE M4 0l HFANL 4R 13T TIPUCE AAD-: Tart: AP-hoLivké

3.1 ag-ho1.0+é (Biochemistry)

@-6h Tt AR I°CI°eT 0P-hTLAté (Biochemistry) h9® Heh (1
0e?® VRO F@-£7 hA, TPPHO-PC ATP &7Par- :: hPPh &07
Erth® Aé A0 DNA A HAHE hted® ve04a.07 Al AL

DAL, J°I°9AI° hg° aoCHP NN THAA: AN £97 1T G@-8,

a@pGot GAPFE MLt DY FAMT FAPT hPOIt CLTLAGH

Organisms show similarities at many levels that would not
be expected if they had independent origins
Similarities at the molecular level

THE UNITY OF BIOCHEMISTRY

The huge diversity of organisms obvious to the naked eye
conceals the surprising fact that all the basic biochemical
processes are very similar in all organisms

EXAMPLES: 1. All cells use DNA as the genetic material,
2, The basic hinerles of replication, transcription,
and translation are the same in all organisms.
3. The genetic code is almost universal.
4. All cells use ATP to drive metabolic processes.
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3.2. @450t @0 (Embryology)

VL@ F@-£7 Nl L WAL (Hé-A. ancestor) hg® HOG HaPATt Nk

A 74NN £ 1l ava5 ot DAL (Embryology) A% Ta-0rE G2
VeI @07 60T @A (1786C AL AAS THIHNGTE Al avBav g
nes, 6-N0F heted® +avAqdt: A2 9°: At O-A& ATANL APFTE Té-ch
AP P°GAL Tk AH. £97 HOPA R Aty aPRaPCEP G-I chH. HAD-
VD@07 9°9°9h P07 O DT Heh, HOLOAPI® QUCET hEI°
HCA® HAD<:: L:chC £97 Al T84, ThALAT® +ATIL T hl

HT6NALI° QUCET At G avBavCP He-h, HR 104 AUCET PChR::

Fish Salamander Tortoise Chick

Late

oA 11 0e8, o0 94T AATTILCE #00F LCPT 0-GF AATTF AKTLE 9T7EAT A7
APLge aan>

*® https://www.pinterest.com/pin/145522631686533708/
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3.3. 7686C 050t N1-PCA. Ahd VE@F@-27 (Comparative

anatomy)

706C 045t N1-PCA. KA VDI @27 ANl AThLLA IH N
PPMEN AD<M. PLL TONG. T8 TPEMNC N4, MU~ 0LAL: Ta N
ACo T AANCPT AN VOLT T8, dhed G HAPI® A 20T K900 A8

ATTORS 1. he Al oGP a W ‘e9P:

Homologous Structures- 70 A-1 AI*NCE (D-ALHI) L.
%01 DEFI° Al 0N 17 THHLAAR 62 HIPO-NA AhAT TIAt he
(figure 13 gavark) = A0 AAA. T tavdlk NIPHA G728, e
HAPI® W20 O A90OE AL W TSRS 0l hQ AR A IO 2h LT
NN DT A “IH Ndch. T THHEAAP 62 HnPap- L
7h07t "pentadactyl limb" Al ATk 79°74-C A0 2ALT
YOI Al 240 TIPTLL Al AT TIPNAT AN VNS &Y
%Yt N aoht ng° HPT@- DETI° LIPONN+ Al 07 tch PO-1F

FAPT L4 aCHE W@ aT94 Faraddarlinég (Analogous

structure) 70t £97 0l HHEAAP AIPNCEZh LT NPT AL
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ALY TIL(ANINT) HAPI® AAT TINT AR TANTT aPUL 067

avd.C heT7 AT OOLLT 19°74C 1N T LD-Of

Cat Bat Bird

2002 Brooks Cole Publishing - a divi

9PN, 13 a. 708C PLTLt PABI® §L O &L0T Lavt AT fE

0-&7 %4 1067

AHI® GRHIP Al ADA. POA. TF THCH.CI® HA®+ 270t AhAt
HHEANL Aéch NN PA KTHIAPI® RO FFLAIP 17 hEL AT
A% NFAL &7 PPYAD- (L7 FRaPC AdbI> T Nl L HéA. D°

NLAE BO+P aoCtP heex:
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Y i "
v ; !i,\,\. mw‘:-w
Vi \ e g (mabrg)
</ %
Bodphin (swirvreng) 4

horse (runrwyg) “.‘

:

b
"."J

= .

et e

’4
v

e e

J°0A. 12 b ANt "Homologous structures”

»
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00, 13 acYt Ahha? AN7 V0T

ACo%t AANCET AN7 UNLT TaPAGNE ARIO:: AlL &7 Nl HL GAPT
Ng° H.AE HaPARE A%: AL (A AR “I0T 17 V0L S0 A AR
0 HAN RS C&A HETA PNAT: R3S LAY Wt HaPAAN T
A069°E: Nl §& NAEAI® T8 AOC Hé-h. HTT VDI HOLAP OUs
PO Wi Wt He-h, VNS £27 A2DTI! A £27 ATHEAT AD-7

ALDTT AR aAG A7 A2 UNLT A7 hd.AdPh Hhak 5L
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NAEA® QUCETT NAwt V0T (N7 HEOCOHPI® QUCET HAH

VDI P At

Sumatran Bornean Gorilla Chimpanzee Human
orangutan orangutan

400,000 yr ago

Branch /
/V

Jitery a-at’

PN 14 Htachdet APATRF A1FAPT (a) FhDAT APATRS (1FAPT 08,007

4.5 -6 Myr ago
6 ~ 8 Myr ago

12 - 16 Myr ago

10k HAPAAP Nl A8 Héh, HEAE G0t AUNLT 0%

2 http://orangutan.org/orangutan-genome-part-1-the-quest-for-leakeys-

ancestral-great-ape/
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3.4. Geology and Paleontology

ANSI® AChT HON @O0k °CIPC N'19°4+ (geology)? (T
& hhd (paleontology)? h9® H A(CP NIFAPTT hCE T4.TC
A&7 DUHT PPRTI® hexxch G, Al GAPG HAP VLOF 097 il AHR:
LEFT ALAP PUP HAP OR-HCE h9® Havg- 2150 Al 1R8, VROt
FOHAI® H4C AVEh&LNCT® 807 rh: THOPR & 19°6PCT
PPN ET NHINCP PAN API° A0t TFIN, DAL WTH184 hPgP
TGt &0 AL NS LhGN: AN, TeFCAT FAN VLOIT D7

209 Al 4L It +0L8 HNTI® HE 1A PIATT HAP PANL AR

P0A. 15 Q1-0v6+ Pt hhd
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+a0CavCE: A, G0-L FAMT Al oo TPk AP WP Pt
RAhA7 1l h9Lh® ANGHT 9Pt N9P0C AHON “LOAM.C 60
Aatt ©L00 (Homo sapiens) \Hch NCLH NLANT® APIO:

TarE AORI° RHEIC A1R0E HOY A aPAN HFLDARI° chef It

L BrhP Alls @50417% 90,7 UAe? h2e ho? Hovdia?

2. Heht DG0N7 90T AV0AL7 b1l 4L Heh T1 hATt Heht:
a2 W9 Wt4ANR ?

3. 58 RN Heht Fbt (149 A0E hIPHChO?

4. @LAM A1 FPLE F2EL Hovd hIPHO Fh? 29°CH5A

hAMI? API°

Using fossils and chemical clues preserved in ancient sediments, scientists

are unraveling the story behind our species, Homo sapiens.

1. How much of our genetic code do we share with chimpanzees?

98% of our DNA and almost all of our genes

2. How long ago are human ancestors believed to have separated

from chimpanzees' ancestors? More than 6 million years ago.

3. Where have most species of human ancestors been found? East

Africa.

4. How long has our species, Homo sapiens been around? 200,000
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hladed snd PRedmost

Fhoukoudian
. /F‘Egiera cU 0828 Opdos
-
i L]
| ]
Cro-hiagnon =—Skhul and Cafzeh
and =" Rhirendong
Combe Capelle s
O —a "7 e AT Livisng
L] Annatnite
-
Laetali
»—Border Cave
| o Lake
Klasies River Mouth Mungo

AN, 167 Potand A7 PLaAN HCAF T G0AT HAL NI 03+

HCh. hCH

?? http://anthro.palomar.edu/homo2/mod_homo_4.htm
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PO B: PALFP NAAKANT (1T FAPT

heA FPUCE A1 FAmt 0 Gl S0 9 WG FaPheT hAGHAAOTF
AGTIO0NT M. A HLUA L5 (9.che Ade: AH. P04 aP(LI P
nAGAAOT 01 §APT (Evolutionary Theory) @ F26h® Aav9hiT?
(history of the Theory) 79°60A +7°UCt (1 S0P L WO+
F+avg.avC (scientists)? NICA. AS: NTOATL £97 LA FAMT

Q1F0PT choC HOAT aoCYL +PZA AAz= AL 70N

4.1. 2032 DAOAANT QT FAPT

G2 AL YLDIP TIchZOA T8 HCh, @-CA. QUCLET Nl hL DAL G
NAA OAL ATPI0 ATTTHLL HaPF P A< (evolution) = FCAA
SCP7 1H, 1 NPPATD-% N ALTP TFA ASTSG 184 aPCAE T

NP TG NPT LATIL ALTENT A
ACL7 hCE T4 7C ANNT 1T aPOLT 104 hP:-
1. ve@d@-f7 1Lt hifie- il WAAR N1AdA. A% HOAS-

2. V@I L7 Al aPPIAI Ntk A0 D che PA T AdAAL

ANCPI° (HTEANP QUCE ANPIP) NI OGN &07
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h&MEI® TPIN, G PPUC 1l DAL GL POFLL HL(eI°

HT4ANP AR

3. ANl 00N VeDF -7 AL o1 HIPHA it
ArEITI 1T HOALTC 1T G PPOPC hhdt HAPI®
ANAT AL TIhNLAN Téch 1057 8487 PO NP0 L1

1I° HPPE G0 AT ThAPI® TG

VL0 F3@-27 TIhNLOT NP F R A<, (evolutionary change)
&8 1070, ACAST av0 3R ao(ChF A1 T AP AHI® ACALT

a1 F P avaCht (Mechnisms) TP 3P Ad<m., HOYv:

»  @-Am (mutation): A 4L ThNZAN FAL HOA A0A
hemc hl N4 PACHT hL AR: Al &7 At 10O )
ONG Lh 7 A PTFOCO MHETC Ot Shat:

»  &ANT (migration)

> (hCP T4 (natural selection) : chCE HPE TINT
TATE 004 TWLOF @07 aPATAAT ATd.mdt P0G hAS
HehA < hFarCone R4, A

> BrEh® L4hJ( genetic drift)7 APgPx
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AHF® aPOhF R aP(\Ccht PIP0A G AL ULDFP TIh(0LNN §& HCA.
@-COL QUCHT £°9° 9°FG0 (allele frequency) PO hCE
17T Ert® L4237 NG THRTI® (807F nI6- +HETIP)

U7 avavCe Al a®7) KOAT AL TIh0L0N VRO F -7 Tt e

GAAL hUA AAP: Al a07) ROAT AL TTUNZAN Ve D3 D97
Crthe FAAL huk 14 (HIP0A) £91: @-Am (mutuation) ?
At 27 (gene flow) 7 9°C0O/7 (sexual reproduction)

A) @-Am(mutuation)

ayp(, @AM hit PPNIEF AAD-: hL &k Th A1 9°P8h

QchtF APFEMC APFROT AR, £97 1AM, HEMC A%:: A,
297 11 V@3 m3L, (beneficial) @2 14A. (harmful)
nPh 97 4607 HeN (neutral) @-am hAD-7 & AAA =t
NARG FORLET £97 AL MO0 (VeI ) NATN, +2A8TT

noLhd 08 HhLIT dC Al AOA. §&1 VDI P LhTh

Havpk avrSht HhOT @AM AR
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/\ Original

L
Qriginal
'I' Correct I E]I I

copy

Mutant
copy

AN 17 P8k Th A1 °P8H At ATFEMC

B) «at &7 (gene flow)
&0 &7 TINE B7 il AL VeDIFP TIANLAN G AR At 7
HeNA VDI TURNLAN I°h 0L TINT Ao AW £97 107N, FANT
VeI R 77\ 61)F 0L £97 &/ T HA hovok & hdh: €0 7
NHch TETL AAP= NIRRT TILAI® 190720 SAAL U &hTH
TATILYE VRO 3 @07 PNC O TPRLEE At HaPdh AAN THTEANL

N AT TE K9P hud® (A kb=

% http://evolution.berkeley.edu/evolibrary/article/0_0_0/evo_20
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Paf 18: &0t B ll AL @3 7104 S0 hdvh HCA. °0A.

C) 9°COch (sex)

VL0 @£7 Nl HEVDF @7 NEAPI° AA Helche AP A
ne4. 9°C0h PYL (Meiosis) &0 87 N°NPH Al o077}
ANAT AL VDI T1hNLAN LN FAAL DU &AhTH:AN.
PPUVAD- TrENE FAAS £97 (CE T4 PC ThACh ALt hIPL

7°0A. 19 Genetic shuffling as a source of variation
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4.2. hCP e (Natural Selection)

FCAN ACPT aPBavCP hAGhAN €APT 19104 hie AP+ 710+ bl
AP (58 ANC) He-h, Q1 PPI°RLT AD<M., PLL TON8, G TPEMN(C
T84 A% HNA aPOLFP AN AR AP AH, &7 aP( Lk AI°C MCE
TP hex. A0t QAL & ACR7 &7T ATFCAS et el 4L
&4 NAd 01 AN LN A9%4N HINC HING G HOC He-h, AAPIP:
TIC7 Al He-h, &7F G0 DATI0 L0 P01 HHLANP G213+
9o, B2chP: ch&ch &TF £97 HHLANL 22T 9290, °9° )
AHD-ECT® NFOHD-FCI° £ vt HHLANL HALE AN NOLOLAT HAe

goo(\, HATI990 av -l HAPYI® &7 F TI0(LAego::
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medium tree finch large tree finch

(Camarhynchus pauper) (Camarhynchus psittacula)
small tree finch
(Camarhynchus parvulus)
vegetarian finch . % | t\qwe finch

(Camarhynchus \ \\ I 4 7 (Camarhynchus heliobates)

crassirostris) h Y W
- \ ,i

woodpeckef finch
g (Camarhynchus palidus)

Q.

warbler finch
(Certhidea olivacea)

e~

Cocos Istand finch
{Pmardomas inomata)

large cactus finch
(Geospiza conirostris)

cactus finch
(Geospiza scandens)

> . ; g AN g
| \
S ~ /] W [/ o
%Jf — ,‘-' o A
sharp-beaked ground finch
(Geospiza difficilis)

large ground finch medium ground finch
(Geospiza magnirostn's) (Geospiza fortis)

© 2010 Encyclopedia Britannica, Inc.

small gvound finch
(Geospiza fuliginosa)

P01, 20 Different finches feeding on different food items (a) and Darwin
finches (b)**

AL ALY P HIPUE A1 AL O QA HCD( £97 Léche: £V
D, &7 PPOFI° A1 NAA GL2TF TP HIP G0 héche
HEAANA D EMC: Al £97 §& 9°COh 9944 (reproductive
isolation) 71 S0 GAT £97 L4 PCE AANT AL 1T AMCP T4 TPC

AND-::

2 http://nectunt.bifi.es/to-learn-more-overview/cooperation-in-
nature/
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He1t chCP selection is when the environment supports either

extreme

A74.3P (P Directional selection is where either extreme is

supported.

TR TAL P Stabilizing selection would be the environment

supporting the medium population

—

E; —— Original population
§d
13

Original  Evolved Phenotypes (fur color)

population po?uhdon / | \

(a) Directional selection (b) Diversifying selection (c) Stabilizing selection
Copyright © Poarson EQcation 1 | publsivng as Barymin Cummens

oA, 21 P, MCP T4 7C (before, top) HINLT Lchd CP +4.7C

(after, bottom) HA®<7 it
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4.3. €0+ 17 +avg.avCot: ( Evolution and the Scientists)

A1 92008 hAQ AN FAPT G0 T¢ WDk TaviavCrf; havT
AP9°? HHOTP 0L HNCHTFP Té- W12 A8 §8 A& h&I° AA)
L7 A1 °9°h 0 hAO AN FAPT 9L %N T AP T2 INTIAAIP
NAQAAN HHPLL PA AT A1 2004 hAGHAN FAPT (Theory
of Evolution) 17 4N %(é- 19.69° O % A(OH. N6AI° AS
24470 W7 Okt A91Ch Jean-Baptiste Lamarck (1744- 1829)

AL 0 HIPL: AN E AR

avBavC e FCA ACEL7T (Charles Darwin) @ AAGLL &0 PAN

(Alfred Russel Wallace) 7 9161C av28.4\ ( Gregor mendel) %
THaPGP hdAhAN SAPT aP0lF HNG 36T DALT HRCAPIP

%Nt +av.avCot 9P
FCA BCRT (1809-1882)

> QMO ATAHT T RFheE T el PG HINC AN AN
AR 104

> FOAS %% ATPIH
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> AOchP: A0 1831-1836 bl A7IA. (1.4 73A9° NIPHPC
LUaa 9°0 KLt aChl (LA A ATV DR (LS
T

> hAOAAN §APT 9PN RARLE LN PAN NIPTT AP

> &1 91 Tk A0 h9PNCE RL0CACT U7 ACNNHE T

WLHNCOHET 79°0T AdL0- 104

7°0A. 22 Top: Charles Darwin (1809-1882), and Jean-Baptiste
Lamarck (1744- 1829); bottom: Alfred Russel Wallace (1823-

1913) and Gregor Mendel (1822-1884)
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U6IC a0 (1822-1884)

> 967C avL0R (1 Erthn (father of genetics)N17°P0A
L&A

> A0l GR PLI° ANTCE-7106 NCOFINE G8 hE, F-
STANN 211C 184

> He0 B7 hl AL, 5N AL have, nIPHANG AdL0-

l l cross-pollination ——— # parent generation

sel-pollination — f1 generation

l l 3:1 ratio 3 f2 generation

gof, 23 . Experiment of Gregor Mendel”

® http://anthro.palomar.edu/mendel/mendel_1.htm
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e
. j“f
\QW@’ Zl;.

0 (); L
(Ke%‘l}ﬁ‘g’%.kh G?'w‘m;

Mauritius

Montevideo Cape Town King George's
ound s &7
Falkland el
Islands

| e e |

oA, 24 the Voyage of the Beagle 1831-1836

26ttps :/len.wikipedia.org/wiki/Charles_Darwin#/media/File:Voyage_of_the_
Beagle-en.svg
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Wy Akt ATIch (1744- 1829)

IPAN. 25 hAAhaN o7 Akt A9Ich
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Wy Qb ATICH (1744- 1829) Al aPPAAT LchC 3 Akt
A% HI0CP hAGHAN §APTF 9P 124 Aquaired

characteristic £07A:

7M. DAAAAR 19PNV (79°08) hg° ANTE Htamdarie £97 haf
Popry (giraffe) A% 184 (H09° PoRLy ool Ahed 1Pkt hasd®

hg° Wik A7rH0CY:

avEav(P HALANP 10kt DAL HINCT® PeBsIT 12090 Lchd “lh:
7 N&CE PPN et 9PN, A Homae @P, &9 ket hC
A0CT RTETT TO8k 1Pk AAPI° Lt WRIP 1Pt AL
HAPI® o1 NAD-L9° hGtarAims. 1 $oA. 1Pkt AAPT°

gogo () B9,C9° A9 h.C DAL HAPI® 17 NPI°RTF ORAgo::

API° 1PAE L9 1Rch WAL HAPI® L DA LJP:

Al PN 26 NI° TOHN aPBavCP HHEANL 70kt AL HAPI®
Pt 100 WD R RAN A9 Aot UL A THITIC &7
vt FC HIRCIT T4COIPT TPIN. DAL DAL HhAd: &7 hfgP
1Pch NAL HAPI® Ae-9°:: DR 7 71Pch AkdNT 79°CON hrlife

hagg® AFPFPNCT H1DhP hl. 1Bch haL 68 PPVA@-OYs G
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LBT° WhALEIPP HAOA 17 HtOhdt AaPATTS Af:: PPRLEE £97
@4, 199 108 DL+ ARDOALT: AL DL NNLT HAOA D444
e NLTF HAON @4 h@AL & <17 (A HEhTY: VRO 0-97
NAPIOL: HEONPI° QUCET TLBI° NN HPD-C ok APz VDI D7
28B9° ND-CA HUNPI° NI HLNNPI® QUCLF HRIN A

et VRMF R HLavH (EYFA)HN QUG Téch AT HD-Clr
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