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Reproduction
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Cell Division

N\
AN ARG S 2 B EELE T G DNA (97043 - PSRRI

ERIEfRRR4E DNA ~ BB SRR M - SRR N T 2 7 B DAY 2%
SCEET > 411 Mitosis i Meiosis > [RELZXEIAEAE (R HERE SLIR08 > A RUAYED > o] DAE S A1

—

AR PR (E A -

BF thE BF thE
cell division il mother cell BHAHRE
chromosome ZAEEY: daughter cell F-4HAE
deoxyribonucleic acid (DNA) | EEMLAEL sperm BT
homologous chromosome [ER 2L T AG ovum ON-+
mitosis 4R 724 (H % 5724) | haploid HEME
meiosis ViR SaE diploid eI
chromosome

somatic cell HEAHAE PAYEEY s
replication

reproductive cell AR TR ARG
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[ (1) are composed of and . }

4y - Chromosomes are composed of DNA and protein.

Zethfcrhl DNA R BB R -

[ ® There are chromosomes in the cells. }

#4)(1) © There are 46 chromosomes in the human somatic cells.

NIHHVEGANIIEA 46 fiRsth

#14)(2) - There are 23 chromosomes in the human reproductive cells.

NIRHIAETEANRLA 23 R EuAe

[ © replicates and divides , resulting in daughter cells. }

f4)(1) : Mitosis replicates once and divides once, resulting in two daughter cells
F& I FER— IR —K > FBE R 4R -
fi4](2) - Meiosis replicates once and divides twice, resulting in four daughter cells.

JRE T AR AT R > SRV {E 4R -

o BEEHE »

FEEEE e AR TT% - BAEERIITNER
After studying this section, students should be able to know that:
— ~ THRE— YR RG AR B A JE AR B A A F 8 H A S -
Understand that somatic cells and reproductive cells of the same organism have different
numbers of chromosomes.
© T PRI ZOR AN oy R A RS S Y T E

Understand the direction of chromosome segregation during meiosis and cell division.
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To test students' understanding of chromosomal differences in somatic and germ cells.

(L3 ) The picture shows a schematic diagram of the chromosomes contained in cells A and

B, both of which are normal cells in a female animal. Based on this graph, which of

the following related inferences or statements is the most plausible?

@

Bl (=+)

(A) A contains a total of 8 genes, and B contains a total of 4 genes.
(B) If A has sex chromosomes, then B does not have sex chromosomes.
(C) If A has paired genes, then B does not have paired genes.

(D) A has 4 pairs of chromosomes, B has 2 pairs of chromosomes.

(=0 [ A~ Z W tEdIERT 2O EE - AR A S S M E P A
VIR AR - ARIZILEE - TWFHF’%T& i AR ] A B 7

&(=+)

(AR S 8 (AN - L8EIEE 4 (EANA -
(ByEH BAMAEEG - A BAEMAEES -
(OEREARENENR - AIZAEARHER -
(D) 4 HEEHIA TR - 47 2 WECHAAL O -
(107 R P &5 28 )
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#ZFH Solution :

FRIE © & AV RS ER A W R - PRI Ry aadii - ZIE - By asssh =
RGN BT - PRI AT B AR JEAMRE - NEE Ry (O BEAREIER - RIZ R EAR
HHYAER -

A picture:

The chromosomes in the picture have two and are paired, so they are judged as somatic

cells. Picture B: There is only one chromosome in the picture and it is not paired, so it is judged

as a reproductive cell. So the answer is (C) If A has paired genes, then B does not have paired

genes.

4
B
4 -
B
4
4 -
Bk
4

Teacher:

Student:
Teacher:
Student:
Teacher:

Teacher:

Student:

Teacher:

What is the biggest difference between Figure A and Figure B, except for the number
of chromosomes?

A has paired chromosomes, B does not.

Very good, so which one is a somatic cell and which one is a germ cell?

A is a somatic cell, and B is a germ cell.

That's right, the answer is correct, then let's look at the content of the options.

The error of option A is that the number of genes cannot be determined by looking at
a few chromosomes. Do you know where the error of option B is?

B is a germ cell, so it must have sex chromosomes.

That's right!

sa M R EFIZE - bR T A EREREESS - R RHIE R ETEE ?
AR RS » Z09F -

JEEY - RIELFM T E 2 Radie - (o E S Fa a2

FHERGANAE - Z 2 TE 4R -

2eE 0 BHT  BERMTEEHENAE -

A BEIHSE R RN E N B &SRR E IR MRIE B $E RS 2
ZoEETEANRE > PR —E g A A ERE
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To test whether students can compare the difference of chromosome segregation in cell

division and meiosis.

(JL32 ) Figure (22) is a schematic diagram of two pairs of chromosomes in the cell,
codenamed A, B, C, and D. Which of the following statements is true about the

separation of these chromosomes as cells divide and divide under normal conditions?

(=+=)
(A) If mitosis occurs, A and B must be separated into different cells.
(B) If mitosis occurs, A and D must be separated into different cells.
(C) If meiosis occurs, B and C must separate into different cells.

(D) If meiosis occurs, C and D must separate into different cells.

(tF30) BI(CEA2) RAIRE R R S gs - DI - 2~ A~ T R EE - £
IEEGIRIET - A R AR 1T 70 8 o 2R 45 EL AL (G S BRSO - A& IE

HE ?
B(=+=)
(A= HETAAE 2L > R EL 200y i 2 A [EIHV 4R -

#ELT
(ByEHETTHIA T > AIFFEL T o BE = A [RIHVAIAE S
(CEEITRE A > A ZBA R EEZE A FRVAIRE S -
D)EE TR IR  RINET 22 RS -

(106 FFE P &5 37 &)

RY i AR ERRETRLE 2P FERE



CTRVFE R T R AERT P 0g I AHEFREFTY

#ZFH Solution :

R E R Fos > B ZFA T o Rl RRIsREDRE A ERe - NIEER H AW T i E A T
MAEEUE R A - BURRE T - G R RO EETRE TR > QIR T e A FH
Hy4iAE R -

As shown in the picture, A B and C D are two sets of homologous chromosomes, so if AB or C
D is separated into different daughter cells, it is meiosis. So the answer is (D) If meiosis occurs,

C and D must be separated into different cells.

Teacher: According to the picture, which two chromosomes are homologous chromosomes?
Student: Is it based on color?

Teacher: No, it should be a couple that are similar in size and shape.

Student: Then A, B and C and D are two sets of homologous chromosomes.

Teacher: That's right! very good.

Student: Then why is the answer D?

Teacher: Since homologous chromosomes segregate only in meiosis, the answer is D.

ERN ERRRRE R o R e Ca oy i R FLR A e e 2

B4 T BARBEEOAOINE ?

LRl AR o FERZ ARV ~ FORAEDIE R (E A S -

B2 AR ZHIP T oA R R H FR AL (s -

ERI: BEHT | IREL -

Bag T PIRREEEZEEDE?

RN AR AEERE R AR R R S - NS ZEEE D -
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Asexual Reproduction

N

AN A T EEVEAE TRV R IR B AR FEAY T R B T A  RASE ~ SR ARE

AT EEM S E B E R - BEEMEATERN S A ERVR: - ZATFR TR
(EEFE TR - RS ERIPI T ARBEESE IES - SRy R T S M AR TR A5
SCEF DU HA RSN > R BRAR ~ SRRSO ARG - LR I ERIHTT - DA

TR ©

E¥F thEE B¥F thiE
asexual reproduction JE M A T root tuber BRAR
schizogenesis rRATE tuber PR
fragmentation I ESEEYE] runner RS
spore propagation fiFE5E kalanchoe S AR
protogenesis R AR TE reproduction 3
vegetative propagation | ‘=& ey B B 5H cuttage &
yeast [EASAES] culture medium Jors— o
blastema = tissue culture HAEE
spore i+

BlY pRGRETRETRAY (2 F P EFREF
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[ The (dis)advantage(s) of

N ger e Ea T 2 g P
[ o includes ) ,and (the blanks are optional) }
) 4 : Asexual reproduction includes schizogenesis, fragmentation, protogenesis, spore
propagation, and vegetative propagation.
MR TEERE Y RATE - BTRVETE - AR T ERED R E B RS BRI
[ 2] can reproduce through }
(1) - Starfish can reproduce through fragmentation
g EAHERAE -
fl4)(2) © Yeast can reproduce through protogenesis.
FERLER A 2R A0 -
are (is) }
4] : The advantage of asexual reproduction is that offsprings can completely preserve the

characteristics of the parental generation.

MR THA T I S (R CRE SE B PR R (R 1

BEERETHE -

w 2EEHR »

TEEEE e AR % - ARG TER

— TR EA TR AR AR AU DLSE B AR R AR M
Knowing that the offspring produced by asexual reproduction can retain the

characteristics of the parent intact, and all have the same genetic characteristics

TR R AR TR AR R A RS R (R VR RGR BE R G TR - BB (RS

= L
=3
Understanding the characteristic of protogenesis is to use the blastema grown on the side

EARY L

Pkt 3

BY p RGBT RETF

= S —:[:
of the body to become independent individuals after breaking away from the parent body
PP E
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Vegetative propagation is the use of plant roots, stems, leaves and other vegetative organs
for reproduction.

U~ TR A TR AT oy Ry MR AR JE B A B o A MR AR TR E AR Y U MR AR A
FEFUN -
Understand that biological reproduction can be divided into sexual reproduction and
asexual reproduction. The offspring produced by sexual reproduction are quite different

in character from the parents.

o BIEER o8
BlE—

StE - WERER AR R A TR A PR B EEEE Y -
To test whether students understand the concept of vegetative organ reproduction in

asexual reproduction.

(L) Figure (7) is a schematic diagram of a sprouted sweet potato, A is the root tuber of the
sweet potato, and B and C are the different sprouts on the root tuber. Which of the
following statements about A, B, and C is the most reasonable?

(A) The genotypes of A and C are different.
(B) B and C have the same genotype.
(C) A is the reproductive organ of sweet potato.

(D) The number of chromosomes in cells A and B is different.

(30 Bl(D)R—3 AR ER - P REZSHER > 4 - ARASER EAREGEZ T
FURAHYH ~ 2~ AIRYRGHE - (A e a8 2
(A)FHEAAHYEL N RIA ] -
(B) ZEARHIARTIMHE -
OHF EHEZNEHESZE -
(D) EL Z 4R N A BG B [E]

(107 FRPEE5 12 #)
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#ZFH Solution :

HEREMEEETEERETHE T - SRR ECHEEMNHEYIR - & - %8
B BAKEITEIE - M AT E AR U] DU B R R ARV EE ~ B R e
FRACHEIE -

Sweet potatoes are an example of vegetative propagation in asexual reproduction. Vegetative

propagation is the use of plant roots, stems, leaves and other vegetative organs for reproduction,

and the offspring produced by asexual reproduction can completely retain the characteristics and

genetic characteristics of the parental generation.

£
B
il

sk

EH

Student:
Teacher:

Student:

Teacher:

Teacher: Do you know how sweet potatoes are propagated?

Vegetative organ reproduction.

Yes, what does vegetative organ reproduction mean?

It is to use vegetative organs to reproduce the next generation. For example, some
plants can use roots, stems and leaves to reproduce more, which is a kind of asexual
reproduction.

Everyone is amazing! That's right, the characteristic of asexual reproduction is that
the offspring have the same traits or characteristics as the parents, so the sweet
potatoes we see in the store and other small sweet potatoes placed next to them will

have the same traits and genetic characteristics as the parents.

R T B PR 877 5 S 2
BRBELH -

B BREEEERHERE ?

PR IR RS A T B LAY REES TS - RER
ST 4 T —

KRS | 5285 » FEATANES R T R IR MEIR SR B » A
PHE BB S B R NSt I IR S (R B e B
g -

BlY p RS EFRETREIP (PP EFREF
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To test students' understanding of the concept of budding in asexual reproduction.

(L3 ) Which of the following statements is the most reasonable about the reproductive

structure or mode of reproduction of the wolffia globosa?

(A) Does not produce ovules.

(B) Does not produce reproductive cells.

(C) The main mode of reproduction does not increase genetic variation.

(D) The main mode of reproduction is subject to the process of reduction division.
(FF30) AR ERY A TS sCB I = NYIRGI & i S B 2

(AR EFEARLER -

(B)A~ e A AR JE AR -

(OEENBETTAAEWINEEHEE -

(D) F ZAEFE T A HEC RS SRR -

(105 B 5 23R 48 )

#ZFH Solution :

RIS REAH B SRS AR « T AAROS: E BB T T2 B AR —ImPTR AT/
IF o BE/NFEEVR - FREFERHGIIIAUKIE - 28R Z & FFH/KEREGHHVEAS © 5 R
A Ry AR T R S AR TR 2 R o SR AR R G IR AV EFRG - IREERHAG TR » Ky
JEILHI(ERS -

According to the description of the wolffia globosa, "The main way to reproduce offspring is to
use the small buds that grow from one end of the plant. When the small buds mature, they will
leave the mother and sink to the bottom of the water, and then rise to the surface after a few days.
grow into a new individual." This description is characteristic of protogenesis in asexual
reproduction. Blastema grows from the side of the body and becomes an independent individual

after breaking away from the mother.

Teacher: Do you know the plant in this question, how does it reproduce?

Student: Budding.

Teacher: That's right! In this chapter we recognize the many methods of asexual reproduction,
budding being one of them. Now that we have talked about asexual reproduction,
will this method of reproduction make the traits of the parents and offspring the

same or different?

e M AR EERE RSP AF P EEERF
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Student: Same.
Teacher: Yes, that's right. It is precisely because of "asexual" reproduction that does not
produce gametes through meiosis, etc., so the next generation reproduced will still

have the same characteristics as the previous generation!

Student: That's right.

EHN : REREAEREY) > ERYAEE G U0 2

B4 A -

ERN A | EEEERMIEEREET S R AEN 0 WA T
RSB ARTE T - BB IE G S B (U - R MR — R —
B ?

A4 ke

TN ¥ 0288 - IEAR TN A0E 0 WA SRR RE I TESE 0 Bl
FIEHAREY F—RURE SR E— U |

B4 JRzRkAt -
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1-3 AHERE
Sexual Reproduction

AUAEERAN A TS e EAREEE - BoIMUEAE - EmE AN 7y - A4
AVRHE Bt BB - AR EESINERET - i SO RIREC T =2/ 5 =UHT A
& > w oy REh BRI AR TEASE - iR ERER A EAEIE A - ZERE
i O TR BB - SRR T DIS [HE AR B4R PRIBHEMEYIMsE & - HEEA T
fig > A R BRAIECE - BRI AT S Y )Es B U R CE YR IS R AR B
AR E LB & - EATRR ISP s -

EF thiE EF thiE
sexual reproduction HHAE embryo AN
gamete fic+ oviparity ONA=
testis; testicle SN viviparity Gk
vas deferens L= sepal =H
ovary DN EL petal TEH
uterine tube = stamen TS
uterus; womb T= anther L8k
fertilization ZIETEA filament 1E4%

1 M AR EFRE TR L F P ERRR S
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umbilical cord s pistil ISR
placenta Aats stigma B
amniotic membrane FHE receptacle et
amniotic fluid /K pollen tube efE
reproductive behavior | ZEEIT Ry style 1EFE
courtship KA ovary + 5
mating ZH ovule HEZER
sperm T pollination )
ovum I self pollination ER{REL)
external fertilization AN cross pollination EICF
internal fertilization CeAN
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‘ (1 maintain by . ’

4 : Endotherms maintain body temperature by the heat of metabolism.

P NP R RS A QG U FH P AR A B RE 2R M RF AR -

‘ (2] can be divided into . ’

4+ Animals can be divided into oviparous animals and viviparous animals according to the

place of embryonic development.

BIVIRIGIRRG S B HYSFT A o) R UM BB G A Bh) -

© The function of is to .

4 + The function of the fruit is to protect the seeds and also assist in seed dispersal.

REAIDIRE RBIraEiE T - [FRHE AT B0 T

o BEHE »

2

FEE AR TR - BAEEEII MR

After studying this section, students should be able to know that:

— ~ TEREONE 2 EA TR A AEEE - B RIERERRIE DR
%ﬁ °
Understand that the characteristics of sexual reproduction of offspring produced by sperm
and eggs through fertilization, and the offspring only retain part of the characteristics of
the parent.

= TR RSRE A A e T T A MAEE M BA I INEERYIIRE
Understand that the reproductive system can produce gametes for sexual reproduction and

has the function of secreting hormones.

16 R f AR EFRE TR P EEERT F
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=~ TeHIES T HESSHYACEE n] EE AT DRRL 10 A B4R  MESRRY T PR N A REER -
FEERAIA DAL -
In the structure of the flower, the anther of the stamen can produce pollen grains, and
there are sperm cells in the pollen grains; the ovary of the pistil has ovules, and there are

egg cells in the ovules.

o BIEER o8
BlE—

SEE ¢ HIERER A B A R AR MR A T R B U R AR
To test students' understanding of the characteristics between parents and offspring of

sexual reproduction.

(L) It is known that a certain animal can produce eggs and sperm in the same individual,

but during reproduction, it is still necessary to exchange sperm with different
individuals in order to fertilize and produce offspring. Which of the following
statements about the reproduction and offspring of this animal is the most plausible?
(A) Reproduction is asexual reproduction.

(B) Offspring do not have the ability to reproduce.

(C) Offspring have some of the characteristics of the parent.

(D) Progeny undergoes meiosis to increase somatic cells.

(HP30) ERFAEENIAE F] — (R T rT AN R 1 (EAEBSER (IR EEA R (ERE S
WG T-1% > A REZ AR AL E A0 FEIREI BLAEEh P2 7E bR BRI - e
g ?
(A)AFETT A B A -
B)yFRAEFAIEHAVAES] -
(OFREFHUATMOFE -
(D) RATIRE > 28 AR -
(106 FEFEHE 9 )

B¢ § A EE RS TR L R
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#ZFH Solution :

HFCEE R EIRONGE & - NIt ASE T B A A - AR A AR - 7L
HELNEEEET  HREAESER—PREEYE - Rt +REEAERARVE S
R BRI RS AR 7 2R SR s IR 2 -

Since the stem of the title refers to the combination of sperm and egg, this method of reproduction
belongs to sexual reproduction. According to the characteristics of sexual reproduction, the
offspring are normally fertile, and because each parent only transmits half of the genetic material,
the offspring only has some of the characteristics of the parent, and the way to increase somatic

cells is mitosis instead of meiosis.

Student: Is there really an animal that can have sperm and ovum at the same time?

Teacher: This is true! Organisms like this are called hermaphrodites and possess both sperm
and eggs.

Student: Can hermaphrodites reproduce by themselves?

Teacher: It is possible in very few cases, but the animals mentioned in the question still have
to find another partner to exchange sperm and ovum before they can complete
reproduction. Therefore, it is a type of sexual reproduction, and the offspring have
the ability to reproduce, and rely on cell division to increase somatic cells.

Student: So that’s the case, then the answer should be the option that conforms to the
characteristics of sexual reproduction.

Teacher: That's right! Therefore, C should be chosen, and the offspring has some

characteristics of the parent.

E2E 0 GRMEAT - HAVAEN) ] LLERHEA S TR 00105 2

ERN EREAE | GUERAYAEYIE BUEREERS o [FRAEATS TR0 -

R IR YRS R RE S H CBE e ?

Zhl - ARDEEIIFIGE AT LAY > AR H R BRSNS R ER S S — HEHE TR DAY A
o A RESSERETE - I R A AR TEY— T > HARUABIERES) - WAKEEA
HE o> 2 ARG AIAY -

g RN - AREEE L R B S A A S R R B -

W 288 | NIbIERZEE C o TREFHRARIVE R EL -

18 < 2 L pE L 4 > 2 = ' prd ) el X <7 2> =
RP pREBPEEFRETRIP A FF B85 3
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To test students' understanding of sexual reproduction in flowering plants.

(7L ) Self-pollination is when the pollen of a plant sticks to the pistil stigma of the same
flower. Which of the following is the most plausible for plants to reproduce by self-
pollination?

(A) belongs to sexual reproduction.

(B) will not produce fruit.

(C) offspring do not have reproductive capacity.

(D) The traits of the offspring and the parent are identical.

(3 BIert St T R A — A CRIMESSAEEE L - B EYI LB 16k
A=A - NI R S 7
A)BIREELHE -

B FEHELRE -
O)FHAEAESERE
(D) TREGRAHIMEIR & 52 2 -
(109 R T E55 17 8)

fZFE Solution :

HF R BT ER R AEEE - INBEREAETE T B A AR - MRIRFRTCE YA A TEHY
Rt TRIEEEL TEEER] THEaR5/MEAE > HrRIEREEHVEIRE
Since the stem mentions that the pollen is attached to the stigma, this method of reproduction
belongs to sexual reproduction. According to the sexual reproduction characteristics of flowering
plants, the offspring are normally fertile, the ovary will develop into fruit, and the offspring retain

only some of the characteristics of the parent.

Teacher: The answer to this question is sexual reproduction. Do you know why?
Student: The title mentions self-pollination, which means it is the reproductive mode of
flowering plants - sexual reproduction.

Teacher: Everyone is amazing! In this question, you can also use the deletion method to know

the answer.

BlY p RS EFRETREIP (PP EFREF
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Student: Yes! Because option B is not a characteristic of flowering plants, neither is option
C, and option D is a characteristic of asexual reproduction.
Teacher: That's right, everyone also clarified the reasons why they didn't choose other

options, which is great.

Ll BB ERAVEATE o RERHAIE RS ?
B EHAERIIEERY - FoRERtEYRAE S A4 -
Eh . AFREFTE | ST DR EZAAEEE -

g WS L IRy B BEIE AR RATEEYIRRE - C BIRTAE - D BEA M0
i
LR gk > RFWIAEES 1 RHEABEEMBEIEANRA T - RER -

NE‘ B ]’L %prffé‘? \/);373“}1' 44”'1’1 *“ '41’)%;%"# ;%':
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Heredity

BvA A wTIE TN S N
BTRALEIREA S GE 2 BRAGE

BEEGIEEEYRRAE TR Z R - NEERR > AerSa iR LA S
sl FREECE > BIATMSIRFIER B - 25— a8 T RSB 2 E > ek - 4
% BRVERVE S BRI AMERIE » IRE MEA N B G AR E - S
B AR T - P A EmAY  PERTREE TR R IR S T ARSI ER -
FEIHEZEE > BEREHESS T - ARSI BRI (A - SBVURT R AR
flr - EFRS AR SRER AN BT - SRR A AR S BRI E > DA 2 o i
BGE NFRAETE S B HIRE SR - AT - HPREF S Ry AR R - m] DRI
FIRFEBSEBSEARE - FRit /b - FERRAEZE T - SRR RIER -
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Heredity, Gene and Chromosome

A NETESEE — S DNA B8 » 972 £ 90 B A TS > MRS, L -
SREAF BRI - BEA  1E T B T SRR B T RO LS TR > AR
S S G E SRR TR - Ao T T S RS B
(R TR AL R BRGS P BRI R LL B - (B4 T RN AR
T R FEVCCTER SR - BT - FIAAER SRS SR %
945 - R 2 IS BRSBTS » 140 phenotype, trait, characteristic = P &R

[5] o

BEF thiE ¥ thiE
trait {EIN recessive =i
characteristic R Punnett square AR TRA
hand pollination NTLFHMy gene FA
true-breeding line SIREN allele FErERE
parental generation L genotype B qPapis|
filial generation AR phenotype A
dominant i

2 B4R RS TSR P R
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©® The trait of include and

is dominant and is recessive.

f47(1) : The trait of seed shape includes round seed and wrinkled seed. Therood seed is

dominant and wrinkled seed is recessive.

T IIRRIMEIRA B g - BIPRE TR BN - SUPE T R

f14)(2) © The trait of stem shape includes tall stem and dwarf stem. The tall stem is dominant

and dwarf stem is recessive.

ERAIMIRE S B EE - SR MIRFIR BRI - AR Rtk

[9 The ratio of to is . }

f4)(1) - The ratio of green seeds to yellow seeds is 2 to 1.

GrefE T IR A 2 EE T -
#147(2) : The ratio of tall peas to dwarf peas is 3 to 1.

= S R B LB R 3 LR 1 -

E © with genotypes have a phenotype. }

(1) - Peas with genotypes RR have a round seed phenotype.
B AN Ry RR > HARIAI BB T -

fil4](2) : Peas with genotypes rr have a wrinkled seed phenotype.
B RN Ry e > HRIRAU G E T

B pAAEBREFRETREP (25 FER%Y 3



-
0o IFFEEREFT Y o

o BEEHE »
FEESEARE TR » BAEESELIMES

After studying this section, students should be able to know that

— T AREAVERIBR M S AR e -
Understand the dominant and recessive control of traits.

T TR ARIRI B AL A BRI RGR I RS EE AR A TR B AY
Understand the correlation between genotype and phenotype and predict phenotype from

genotype.

w IREERE o8
BlE—
SHE ¢ HIERERL R AR SRS B R AR A ORI AL 45 R -
To test whether students can predict the phenotypic outcome of offspring by genetic laws.

(L) It is known that the seed color of a plant is controlled by a pair of alleles, with yellow
being dominant and green being recessive. Xiaolin recorded the phenotypes of four

groups of parents and predicted the possible phenotypes of their offspring, and

organized them into table (2). Which group of offspring in the table has the least

reasonable predictions without considering mutations?
Parents’ The prediction of offspings’
Group ph;r:ty;as ° pr.pho::t:pu spings
A | Yellow X Yellow Green
B Green X Green Yellow
C | Yellow X Green Green
D  Green X Yellow Yellow
table (2)
(A)AB)B(C)C(D)D

P pARGBETRETRIP 25§ EEgr 3
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(H30) EXHAEYINRE 728 2 — S S A A NPT ZER] > s E RN - SRERERIE - /N
FraCHF 1 VURHRR (CHYZRIA BN FOAE TR BE SR AVRIA AL BHIR(T) - 12
AHEREIEBHEIL T > R —H T AR A S H#E 7

(=)
my | AR | FRABYS AR
LB 128 1 e
L | MEX%kE e
GRS T e
T |#EXkE W&

(AF B)Z (O D) T

(106 FEEIF &5 10 )

fiZ3E Solution :

HAE B s (0 R Bl - SO TTRE Ky TT ~ Tt 5 4RERFEME » BRE R tt -

AR R SRR [F ANV ECE - sk —E2 whtt > BTLASR ORISR AL
MRS RAEA T B - WL AN AR et -

Since the seed color yellow is dominant, the genotype may be TT, Tt; green is recessive, and the
genotype is tt.

The checkerboard method can be used to predict the pairing of different genotypes. Since green
must be tt*tt, the result of mating between green and green will not have T, so the offspring

cannot be yellow.

Teacher: The seed coat in this question is yellow and green. Which one is dominant?

Student: The trait of yellow seed coat is dominant and green seed coat is recessive.

Teacher: Very good! Then why can't the double green seed coats be crossed with the parents to
get the yellow seed?

Student: Because green is dominant and consists of recessive zygotes of the same type.

Teacher: Yes, you are right!

EH PR AR OMARE  F R (EEEME ?

B2 mOAREENIR > GarEREMEIR -

EhEl IEEL | R s e E TR SO I A B R = I TR ?
B4 0 NSO ZENE - HERNRMEE T4 -

ERl: JEE 0 IRMIEE T

25 o 4l pE N > - = ' prd ) el X <7 2> =
RP pREBPEEFRETRIP A FF B85 3
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To test whether students can infer genotype from phenotype.

(3237 ) The ability to roll the tongue is controlled by a pair of alleles located on the somatic
chromosomes. If a child and his parents and grandparents (parents of the child's father)
can roll their tongues, but none of the father's siblings can roll their tongues, which
of the following statements is most plausible, disregarding mutations?

(A) The child's parents must have the same tongue-roller genotype.

(B) The child's parents must have different tongue-rolling phenotypes.

(C) The child's grandparents must have the same tongue-roller genotype.
(D) The child's grandparents must have different tongue-rolling phenotypes.

(F30) R iEdE H— MR BG A RSy AL AN AR - 5 —rfZ 1 R ACRESIE
SCRHIZ SRR ACRE) B REde o - (HACHRRY L B ik B A REFE S > RIFEA 828
SN T > NYIRCL A R S 7
(AVZ TR B RN AL AHE -

(B) % HISC B LR AL AH SR -
(OB TFHRER B S EREVEE
(D)2 HITHAC BHE  RIRBLOEFE -
(109 FEEg=5 33 #)

#ZFH Solution :

HHFY AR Kb R HG AL RStz ~ T SCREBIE SCRI(FZ T SO ACRE B REde & - (HACH
HY PR bk SR REfe d | o IRIEE R T A2 THUtHACRE AT3E o (EER A e e IR BERe
ET AtaEfe e AN - HIE KR E /RIS T (Aa ~ Tt...55) - AL C #2815
FHACREH R PRI [E] A

Since the stem of the question mentions that tongue rolling is controlled by chromosomes, "both
parents and grandparents (parents of the child's father) can roll their tongues, but neither the
father's siblings can roll their tongues". Therefore, it can be understood that the child's
grandparents can roll their tongues, but at the same time give birth to offspring who can roll their
tongues and those who cannot roll their tongues. Therefore, the ability to roll their tongues must
be dominant, and the grandparents are all heterozygotes (Aa, Tt, etc.). Therefore option C, the

genotypes of the grandparents are the same and correct.

26 < 2 L pE L 4 > 2 = ' prd ) el X <7 2> =
RP pRABEERETREIP 25§ 23853
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Teacher: Since the grandparents can roll their tongues, but at the same time they have
offspring who can roll their tongues and those who can't, it can be judged that tongue
rolling is dominant.

Student: Then how to judge their genotype?

Teacher: First of all, we must first determine whether you understand genotype and
phenotype. Genotype refers to the combination of alleles that determine a trait;
phenotype is the actual expression of that trait. Therefore, if the tongue roll is
dominant, capital A means dominant; lowercase a means recessive. Students, please
think about it, what might be the dominant (tongue rolling) genotype?

Student: People with genotype AA or Aa have a dominant phenotype.

Teacher: That's right! If it is a recessive (non-tongue rolling) genotype?

Student: People with genotype aa have a recessive phenotype.

Teacher: That's right! Therefore, according to the question (A), the wrong thing is that being
able to roll the tongue represents a dominant trait, and its genotype may be AA or
Aa, so the genotypes are not necessarily the same. Both options (B) and (D) are
wrong. For those who can roll their tongues, their expressiveness should be changed
to "must be the same". Option (C) is correct in that although the grandparents can

roll their tongues, some of their children cannot roll their tongues, which means that

the grandparents must be a dominant trait, and their genotypes are all Aa.

27
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A B P B P B R AUE 2
HARMESEE SRS T AR « BRI E e TRy
FAERE  RAAEZIEIRE BRI - RESEEEEEN - RS A
ForEN:  /NE a AIFROREME < SR FEEAEEE - BE(THE ) RVE R A ]
BE Ryl 7

R Ry AA 50 Aa TN A BRI -

2 EE | BN EREMECR Al )Y AR AL Ry 2

FRM Ry aa (Y NATRMERYRIAA -

BET | PRI B V(A BEIESE SR TR - BB (UR 2R
HAERNAIATRE By AA B¢ Aa » RIFEESRAA —EAH[E] - (B) ~ (D)EETH S $E1E » BB
el aIA - HERIRMEENUR OEE" o (C)BEIR IEMERYI TERS » tHACRESEZR ]
Yo - [HAETHYVIMZR A RAAN S - AFRHACEHIT—EZBEMEMEIR - W H
BRI fy Aa o

R AR EERE TR 2 F P R
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Human Genetics

-
0o TITEREREF L

N\
A/NETAE(H 2-1 Frig ] DNA ~ Jetofe ~ BNSREIEHESFFAMS - IWHHN ARy 288
B EGIEEERANTRET > FranmA - PR AGREYERNGER S - LEETEE] 73T
2 EALENATE N K oy e R R R Vs TS AR EE S 2-1 Freny

R BRI A E A SRRV (AN > FBh SR A BA TR AL ER AT - AN £
PR (&R {sE FH R A B8 R B R - ZRRRR A S 5 PR A a1 - fE5S05H >

FF P B > 5140 chromosome, inheritance © = Fifi o] DAFI FH 2 & 2k

SR BESEAR o

ETIRTEERE

E¥F thEE ¥ thiE
inheritance I sex chromosome MEFL RS
monogenic inheritance | EEFERIIEEH autosome ey
blood type [ meiosis &3
chromosome ANEay- ] gamete ficF
gender inheritance eallyig human genome NFAERIAH

29
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[ (1] inheritance, for example, , is controlled by gene(s). }

i) : Monogenic inheritance, for example, blood type, is controlled by one single gene.
HEENEE > BOGRERME - EhE NS -
Polygenic inheritance, for example, skin color, is controlled by multiple genes.

ZEWNEE - BOIRERGEE T - RS EEENATEREY -

[ ® In , if the genotype is or , the phenotype will be . }

4 = In blood type, if the genotype is I*I* or 14, the phenotype will be A.
FEMmAI g - AIREPRAY IMA S 1A 2 SRR R A Y -

[ ® In human sex inheritance, the genotype is . }

f74) : In human sex inheritance, the male genotype is XY.

NG REE S - BRI XY -

o« BEEHE »

FEE AR TR - BAEEEEII MR
— TR E RS AR 1 PR FrAAR -
Understand that human blood types are made up of the three alleles I, I® and i.
= TREVEREE 2 M A PG AL (RS A [EI B -
Understand the differences and characteristics of sex chromosomes and body

chromosomes in gender inheritance.

30 2 o p L2 S ” = = A2 o - < 2 EX
BY pRFBEFTRE TR 25 Rk 3
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=~ TN EERMREREVUE - (HiER EMAEZER (P 3R ) G B
RIFE -
Understand that human sex is mainly determined by sex chromosomes, but there are other

factors (such as: hormones) that affect the expression of sexual characteristics, etc.

w BIREERE o8
BllE—

add * ERER AR A RES(RIEHR Y IR (A A H I BT RE R R N A B FR A -
To test whether students can judge the possible genotype and phenotype of their offspring

according to the genetic factors of their parents.

(5232 ) The ABO blood type of human is controlled by a pair of genetic factors, and the genetic

factors that control this blood type have three types: I, I® and i, of which I* and I® are
dominant, and 1 is recessive. The relationship between blood type and genotype is
shown in the table (2) shown. Table (3) shows the blood type pairings of the parents
of groups A to D. Without considering the mutation, which group in table (3) is
unlikely to give birth to children with blood type O?

Figure. 2 Figure. 3
Blood type | Genetic factors perents ‘ " ’Mothe|r
A | I'Torl’ croee [
: A |A|A
B °1° orIBl —
e o B Al B
c O |AB
0] i D 00
(A)A (B)B (C) C (D)D

. CEEEE S =T A ERREE LS TSR
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(132) NJEHY ABO [ALR FH— ¥ E R -] - il i A s A A 14 - 18
A1 =FEAIE > Hoor TA N1 IB 28 - i 2Rt o AR N AR (a2
() AR » R(=)FBH ~ T HUSHAC R M ¥ A e 2880 IR0 T IR
(=) PEyfEfEE A AT REAE T O B RIAY 120 2

(=) =(=)
wdl | ARA A .
A | Prraa -éﬂf”v‘{? ~
ByB 1 1B- AlA
A]?B ”1;15;11 O
— ) O |AB
O 11 T olo

(AF B)Z (O D)T
(111 B =5 5 2ARES 11 )

fiZ3E Solution :

ABO [MAYAYERAIF A& A | (YRS R T - RIEEMm A ECHET - AJRE & 4=t O &Y
225 A0SR —T7 ks AB & > RIRPRIEI R IABR TP > B2 O AUFCEIES » EERTIM
RURRRRIGE By T B0 1P 1 > HRHALE - AB(B AL ffiidF O A -

The genotype of ABO blood type may contain a recessive genetic factor of i, so when the blood
types are matched, children of type O may be born; if one of the parents is type AB, the genotypes
are only I* and IB, and O. When the blood type is matched, the resulting blood type genotype
can only be: I* or I, and its phenotype is: A or B type, rather than O type.

Teacher: Do you know what blood types are roughly divided into?

Student: Hmmm... Roughly AB, A, B, O.

Teacher: Exactly. Because the blood type genes of the parents may be different, the gene pairing
of the children born is also different. So do you know of any simple methods that can
help us distinguish between genotype and phenotype?

Student: You can use the checkerboard method.

Teacher: Yes! correct! Let's practice how to use it in the next lesson!

32 < 2 L pE L 4 > 2 = ' prd ) el X <7 2> =
RP pREBPEEFRETRIP A FF B85 3
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D ORFAEMARE BT REE ?

B4 0 WELRELEA AB,A,B, O A -

Ehl : J2eh e [N R E SV AN A HT e A [E] > A2 2R MZ R B N BC A BT A (] -
ARG RIIEA TR S 775 o] AR BT 73 #e RS R R B R R R BL RIfE 2

2 0 AU A RA -

ERN BT AR | NIRRT ST AL |

plE_

stH ¢ IERER AR AL 1AM RS R

To test whether students can understand the properties of sex chromosomes.

(L) The chromosomal composition in cells varies with different cell types. Numbers A,

B, C and D show different cells in the human body. As shown in Table (9), which of

the following does not have paired sex chromosomes?

Figure. 9
No. Cell type
A Egg cell
B Fertilized egg

C  Oral epithelial cells

D Mature red cell blood

(A) Only A (B) A and D (C) C and D (D) B, C and D

(H32) dlifE N R e o BE A e R B AR R B A Z 5 4ot ~ 2~ WA T 931
REARR AR - 05200 For o N EA BA RS EIEEE ?
()
ik | B fEda
5P %= i,
A 9P
O & AL 4 e
PRGN B 4x o 3R

(AAER B)RFT CREMT (D)2~ AFTT

| 3|08

(111 FE 555 39 7H)

33 < 2 L pE L 4 > 2 = ' prd ) el X <7 2> =
RP pREBPEEFRETRIP A FF B85 3
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#ZFH Solution :

NHSES RSy 2OP e T - S EDRA RS & EE - BRIV S A 1%k X FYEHe -
ALK AR - #SULAREE - BERBH T -

When the human body undergoes meiosis to form gametes, each pair of homologous
chromosomes will separate, so the egg cell contains one X chromosome. Red blood cells have

no nucleus and therefore no chromosomes. The answer is A and D.

Teacher: Do you know why the egg cell sex chromosomes are not paired? We have learned it
before!

Student: Because of meiosis.

Teacher: That's right! What is the difference between the sex chromosomes of eggs and
sperm?

Student: X and X or Y.

Teacher: Yes, the combination of the two will form a fertilized egg and complete paired sex
chromosomes! In addition, the mature red blood cells mentioned in the statement
have no nucleus and chromosomes and are mainly responsible for transporting

oxygen; therefore, they are biconcave disk-shaped.

RN ORFRAIE RTINS 2 IS 2 M A SR |

B NRBETH -

Rl Jgeh | AL UNSHAERE TR AR o Ry IR 2

BT XEIRXEY -

ERL B MBS > A EIPECSZEIN - A SRR R A RS E | SN - L H
PR ERAYALIEK - A A AN B (G - E RS TSR - S
[MIEIRRIR -

3 CEEEE S =T A ERREE LS TSR
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2-3 EEBIEEERR
Mutations and Genetic Diseases
N
KN4 T Bl RE BRI ZE BN RN H AR 4 B R F LN ZA A A - s thzess
e

ENA R B EE T EEBEEMERRE > G140 BLIE « BRE IR E %
AEREEFTE - K TRIERNGER 2R o LUE RS S & R e e EE

{EPEZR - ARIMEHE R TP S G FRHTBUR © AESTTH - 5 F WY A TE N - A2
KIFIEECHEAE > RREEEERETH] -

E¥F thEE ¥ thiE
mutation Ze8E genetic counseling B
genetic disease BRI sickle cell anemia ST (M BR & I AE
anemia EIMIE nuclear radiation ZHESS
hemophilia MA % ultraviolet BRI
albinism HALIE nitrite ERUEliv
breeding A cancer T
Down syndrome FEECHE achondroplasia ME S E RS
G6PD deficiency f=ASRTH

35
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o may occur as well as

#4](1) : Mutations may occur in somatic cells as well as in generative cells.

SEn]pe s R AEAGAIIE T - AT RESE AR AR AT AR

4] (2) : Mutations may occur naturally as well as be induced by certain factors.

ZEE R H AR > AR 2 FIR N RGAE A -

® Some diseases are related to such as

#4](1) - Some diseases are related to inheritance such as albinism.
B pp R AR - IS RIE -
f4](2) - Some diseases are related to gene mutation such as achondroplasia.

RPN LR NS AR - BT &2 -

©® The earlier , the earlier

4] = The earlier you do genetic counseling, the earlier you will find whether the newborn has a

chance of genetic disease.

R BRAGHE TR (55 - BB R RIE WAL U O R R R AR -

o BEEHE »

FEEEE e AR TT% - BAEERIITNER
After studying this section, students should be able to know that:
— T RE AR RS ] USRI R RN A
Understand that the genetic disease genes can be found in offspring through genetic

counseling.

% RO § AR EFRE TR AP F RN
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T EEYE R R R KB E ARSI R » e R A A A E AR T R
FIRA -
Understand that the genetic material will mutate, and its variation may cause a change in

traits. If the variation occurs in the germ cells, it can be passed onto offspring.

w BIREERE o8
BlE—

st - NERER AR RRE E R SR B S AR N T B H R

To test whether students can understand the causes of mutations and their effects.

(L) Which of the following statements about mutations is incorrect?

(A) The probability of natural mutations is extremely low.
(B) All mutations are harmful to individuals.
(C) X-rays and ultraviolet rays will increase the probability of gene mutations.

(D) Preservatives and bleach may cause gene mutations.

(HF30) MY REZEEHIROL - {7 FEER?
(A) B 2R A A AR AR -
(BZEEHERMSE AT -
(OXOt ~ RIMREIENIENATZEEHR -
(D)FIEH ~ R B nTRE A R A 288 -
(93 SR AN —25 8 )

fZFE Solution :

% LRI Ry el o BUIERESE b RISER G ERERN T eS8 By AR » %K
B NEFEEAmE -

Some mutations are beneficial. For example, in agriculture, scientists will use mutation-inducing

factors to increase the probability of mutations to breed varieties that humans need.

> R AR RS TRER A F P R
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Teacher: Mutations are not necessarily a bad thing for the environment or individuals. Does
anyone know why?

Student: Because mutations may produce different species, which can effectively solve
human problems.

Teacher: That's right! Can you give an example?

Student: Mutations can be used for pest control, allowing unsuitable species to be eliminated.

LR ZEEHR RIS ERR AR A — S RIS - A ERIE Ry S 2
B4 INRseEEnlgE v LUE A EIRYY0fE - o] DU R NIRRT
LRl JeEUE | ARG AT LLEE F 0 2

B e DI E RG-S EEHYIREROEIK -

pIEE_

st R AR A RE Sy RIS R Ry R -

To test whether students can identify which diseases are genetic diseases.

(FL3Z ) For the sake of the health of the next generation, patients with which of the following

diseases can obtain relevant information and help through "genetic counseling"

before pregnancy?

(A) gonorrhea (B) AIDS (C) polio (D) sickle cell anemia

(30 BT N —REVEREA - M= pmny SEEREAT - nEs RS
SRR B R AR B ?
(A)thig (BYE (C)/NSEREE (D)SRTJZIEIMAE

(93 R A2 36 7))

#ZFH Solution :

(A), (B), (O)R&E iR IFEE - (D) BB EH MR - SRS EEEEE -
(A), (B), (C) are transmitted by virus rather than heredity. (D) is a genetic disease, so help can

be obtained through genetic counseling.

% BP AR RS TREN S P R
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Teacher: Do you know what genetic counseling can do?

Student: You can know the family genetic history, and then know which diseases the next
generation may inherit, and prevent them early.

Teacher: That's right! For example, the sickle cell anemia in the title is a kind of genetic
disease. Patients have abnormal red blood cells, which easily hinder oxygen
transportation. Most patients will not survive childhood.

Student: Understood. What other genetic diseases can the teacher know?

Teacher: There are many, such as red-green color blindness, albinism, Down syndrome,

favism and so on.

RN RS (R A AR 2

B4 0 AIDIKIES B > EMAE N AR E I - fe TN -

ERl - J2EEUE | U H PRV RS MERL R E M RRE - BEEARER
KLIEK - S H R RS - SEEE SN BES -

B TR - BRI R RN AT DRI 7

Eh RBW GEALsREE - BIUE - BRE - B9EFE
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2-4 EYFRin

\ Biotechnology

AN LR B8RRI ALY R SR - (EA ST R B A R E &% - 5
SMIFRERERAERE > MGy ~ IR RHEAVEE S SR - n A Ay —2k
HNBUE RIS R b BB > S am BRI i BE - & 2By — S -
BEEBR T AR S HIRERSL - 25 T — e bRV - INIEEATAE BT bR T /14
VAR > B E S T AR YRy — SR E R - AT AR B
A B EE - A DI - BRI -

BF thE BF thE
biotechnology VT gene transfer FLREEHEE
cloned animal 1EELEhY) genetically modified organism | F:RI & A1)
breast cells AHRAHAE genetically modified food HAWEEY)

40 BY f AR EERETRIN 2P FEEkT B
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©® We can through .

f4)(1) - We can produce fluorescent fish through gene transfer.
Bl TA] DAF B R A S s i -

f14](2) : We can brew the wine through biotechnology.
Bl TA] AT A= Pt e e

® We can transfer the of to to get

f4)(1) - We can transfer the gene of fluorescence to fish to get fluorescent fish.
FeMpesir e L EREIEE S - DIEA A -
f714)(2) : We can transfer the gene of insulin to bacteria to get insulin.

HAIRESRI RS R AN R o DIELRE R -

o BEEHE »

FEETARITR - BAEEELITE R
After studying this section, students should be able to know that:
— TRV B EATE TR ER -
Understand biotechnology and its applications in our life.
= T SNy AR DN B B R Rl
Understand the relationship between the genotypes of replicating animals and their

parents.

BlY pRGRETRETRAY (2 F P EFREF
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w BIREERE o8
BllE—

st ¢ IERERAE T RE SRS HH I EUERI T - R ER A A V&SR -

To test whether students can predict the phenotypic outcome of offspring by genetic laws.

( <32 ) Mice have the same mechanism of sex determination as humans, but can only see yellow,

blue and grey. If the human photopigment gene is successfully transfected to a specific
location on the X chromosome of many mouse fertilized eggs, the mice developed
therefrom can distinguish the color of traffic lights. Regarding this group of mice
successfully transfected, which of the following is the most inferred reasonable?

(A) is the offspring produced by asexual reproduction of the parent.

(B) If it is a male, the sperm produced by it all have this gene.

(C) Somatic cells throughout the body have human photopigment genes.

(D) The next offspring of each other cannot distinguish between red and green.
(o) /INERPE R E R B EAETE » (BB ERER Re - BRI E - i RO
RN IR 25T %/ N SR DY X 2 tOfie Z R e E > AU EESE SR/ N
AT HRLARIGHIBA D » BRI ARV ERE/ NG - MY w2
(MBI T IMEA FE A AR T
(B)# Ryl I e AR YRS+ B ELEEARA -
O =5HRARERAABRBOLERER -

(D) A AHEFAHHY T — U A Pk @ -
(108 SR P& 32 #)

#ZRH Solution :

RO EREAREEIEFZEIN F Y X Fvils - NItERZ R R R RS IATE R
HERNWANRN > BREHENTIEE X L NEEAR0teRAEN -

Since the photopigment gene is transferred to the X chromosome in the fertilized egg, the cells
of the whole body of this group of mice will have this gene when they grow up, and the offspring
of self-reproduction will also have the X chromosome, so they still have the photopigment gene.
The checkerboard method can be used to predict the pairing of different genotypes. Since green
must be tt*tt, the result of mating between green and green will not have T, so the offspring

cannot be yellow.

B¢ § A EE RS TR L R
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Student: Why do the cells in this group of mice have photopigment genes?

Teacher: When the experiment is performed, the target cells are the fertilized eggs of mice,
and the cells of the whole body are divided from the fertilized eggs, so the cells of
the whole body will have photopigment genes.

Teacher: Do you know what kind of technology is used here?

Student: We can make mice with photosensitive genes through gene transfer.

Teacher: Yes, you are right!

BB RyENEREE RS ERVAAENE ROt R AR ?

D EED  HRETIOEE R - BRI YRR - e BRI B
AN MR - Rt = S HAE A ROt B RAN -

ZRL  AMRPIRIA RIS R T AR RIS

24 0 M A NEE G B A ROCE NI R

LRl U8R 0 IRITE I |

pIEE—

siH © HIERER AR PR ARG BB YA RR (OB T CHY A AR -
To test whether students understand the degree of genetic similarity between the parents

and offspring of replicated animals.

(L7 ) Scientists can use biotechnology to replicate animals such as Taoli sheep. Without
considering mutations, the degree of genetic similarity between Taoli sheep and its
parents is different from which of the following?

(A) Sweet potato and its progeny from root propagation.
(B) Frogs and their progeny by in vitro fertilization.
(C) Amoeba and its progeny by fission.

(D) Yeast and its progeny by budding.

(th30) RIEZAIHHAEYIREAE BYIAA T - LB RIEEAIFEI T - Poi=F
FZ I EAA DR LB 2 (A ] 2
(A) FHZRHEDBRRE I E LT
(B) %ﬁ&ﬁ%ﬁ%&ﬁ@éﬂ@?ﬁ °
(C) B &a e LAY RAETERE AR T -
(D) FERti R LI F AR A A T (LOFEFEH (f*)HE5E)

43 M AR EERE RSP AF P EEERF
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#ZFH Solution :
FH AR BB B R A AR A B R R SE 2 AH ] 1280 A~ C~D & Ry die A= 58
IR BUENY) B[RRI - (HEEER [ o L EEA AR JENVEETE B -

Since the

genotype of the cloned animal is exactly the same as that of the parent that provides

the nucleus, and options A, C, and D are all asexual reproduction, the same situation as the cloned

animal, but different ones must be selected, so the option of sexual reproduction is selected B.

4
B
i

BUE

Teacher:
Student:

Teacher:

Student:

Do you know the manufacturing process of Taoli sheep?

Are the nuclei of one sheep transferred into the cells of another sheep?

Yes, very close. We can transfer the nucleus of one goat to the cell without the
nucleus of the other goat to get Dolly.

Wow! Biotechnology is amazing!

TP RTERH A S AR ?

B B A S — EFHYAIHENS ?

2t > ARFEIT T o TIPS FAVAE A S — S E A BN -
B | VIR R T !

BlY p RS EFRETREIP (PP EFREF
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Evolution and Classification

BvA A wTIE TN S N
BTRALEIREA S GE 2 BRAGE

FEHE =G > Rl 3-1 (b4 - 3-2 EYHVE(RE 3-3 MRy - AEEIDUE
AFatE - $E R A S (U HST R S R A i Ry (L > ERRG T B Ay
B - 1 TR AR E(EAERE R R AR R - SRR RESS AR BRI S E B R IR (B
AL DB S AEYIRYIPRE - i IR EE EAE  So/MUBE S RIE AR BR AR S o
ArE R ORI - B EERRIAEYEEE - EoBHE Sy - BB A I L
AV 2 IR ARPERERGR R - BBEER G G - sefir £V PR tiEtEEs
AFRARSIER Y~ SPI4E HRVB Y LS - TSR T EA T S Lo EYEE Y
BHAYE - BECHBIEER] > EER R ROE A B T AT S

45 BIY § AR EERE TR S F P EERR R
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3-1 A
Fossil

<
A/NETEAA AR R ~ LA B AR ERYRE R - (BORPEGEHAEYISE TR
EBIECERZ TR AR/ b - &EhE RV A BT - BL51 > {b N2 s bR - &
VI AR DU R AR A R B PRAYESHE - AR B A ER ] A /A R AEYR B
DAl 7 5 22RO DI A A RC TR, - tAe (R B A Y S R R A RIRET B N s
HYEALERR - AEFSOTH > VAT b B AR - SRR R EETHHE  m PR
FIFARAYRE S A EE AR B P HIAH AR > B =FE8a 55 Ry trilobite » AR tri-fy ' = HYEE -

EF thiE EF thiE
fossil Y=t trilobite =88
dinosaur ZHE rock formation =l
remains B sedimentary rock RS
mammoth £EHR index fossil Ei=t L lwr st
ichnofossil ApMba ammonites A
living fossil g (oYt extinction AR
evolution AL

BlY pRGRETRETRAY (2 F P EFREF
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[ o (and ) belong to . }
147« Dinosaur fossils belong to fossil remains of organisms.
R La R A ER A -

Organisms’ footprints belong to ichnoxfossil.

AVIHIRIEN B ERM b A -

[ ® The formation of requires . }

4] : The formation of fossils requires a long period of time.

B RFREE EERAVBLH -

[ © By analyzing the , we can figure out . }

f4)(1) : By analyzing the animal fossils, we can figure out how animals evolved.
Fe e ba o FRAFTRT LAREE YR A RrE R -
#14)(2) - By analyzing the animal fossils, we can figure out the animals' living environment in

ancient times.

FEotEHEn - JOTR DUREEAE S A AR R IR -

Re fATRRERTTRED 25 FHR%T 3
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After studying this section, students should be able to know that:

— T fEE TR bR o YR A
Understand fossils in rock formations and infer the age of fossil species.
T baT - ATLIRE S AEYRYPRE ~ i8S - BRIREE R

Understand the shape, structure, environmental changes and other information of ancient

organisms from fossils.
= THRIGEEE BRI S E B UEMAES > 0 - =5 - RAEESE

Understand and recognize representative fossils from Earth's history.

o BIEER o8
BlRE—

S MRS R A T RS E R AT R A YRR A
To test students' knowledge of rock formations and the age of the fossil species they

contain.

(L) Figure (25) is a schematic diagram of the evolution process related to dinosaurs. The

o on the line segment in the figure represents the time of the emergence of the creature
and the time of the extinction of the creature. Among them, A-type organisms are
considered to be organisms that evolved into existing birds, and Table (12) shows the

time range of the corresponding organisms.

A-type existing Figure. 12
organisms birds

Creature (time range of organisms
Triceratops 6865 Ma

K 6866 Ma
Stegosaurus 155~150 Ma
Archaeoplstyx | 51~-149 Ma

common Tyrannosaurus

ancestor of
dinosaurs

Triceratops

Triassic

(80]

Mesozoic Era . = millions of
Figure. 25 years ago

48 s b b LE ST e R D D gy aeop e
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(A)

©

(+ A RAE S AR A R e e -

R EaCER) - SR EITHY S e e B A (b G - HitHea ok
Gl T YIMEE R T RERE

According to the above information, if fossils of A-type organisms can be found in the
uppermost rock layer in a certain place, and the rock layer in this place has not been

inverted, which of the following is most likely to belong to the rock layer section of
this place?

(A) A-type organisms fossil (B) -". A-type organisms fossil -
Archaeopteryx fossil Stegosaurus fossil

( ) . A-type organisms fossil - - (D) -+ A-type organisms fossil -
Stegosaurus fossil

Stegosaurus fossil

(1) R R RE MR LSRR R R E - B PR Y o ARAEYIHIIRAIF
[~ ARAYIRERHIIE - Hooh B AYGEE R s (bR B Ay - &

FH_ A )
e L I e P
ik ZAR|  68~65Ma
#H | 68~66Ma
o ENT flfe | 155~150Ma
k| 151~149 Ma

an)

B(=+%) Ma %78 % %37

RESE B IR Lt Ay g T 2

TREAMIEE ® [TFmeimes
B s = | 7 el o (o s
uidless = B5EderE

RRAMIEE O Mswamies
#lfEiE A
ARE e

s Hele s

(110 FETEH5 53 /)

Re fATRRERTTRED 25 FHR%T 3
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#ZFH Solution :

WrEfEAR G I o R MR Y S e R 7 R IR Y g s By
B e RBRC D LURE(C AR R EIRAEVIIR 2 aHS ~ RI5E ~ FHE -
=faRE  EEh N L E R IER I - H(D)ERE -

If the rock layer has not been inverted, it means that the earlier creatures will be at the bottom of
the rock layer, and the later creatures will be above the rock layer. According to Table (12) and
Figure (25), the earliest creatures to appear are Archaeopteryx, Stegosaurus, Tyrannosaurus,
Triceratops, and the rock formations will appear in this order from bottom to top. Therefore,

option (D) is the answer.

Teacher: Do you think the fossils of dinosaurs, Archaeopteryx, etc. belong to which category
of fossils?

Student: These fossils belong to the fossil remains of organisms.

Teacher: That's right! The formation of fossils requires a long time, and the remains of
organisms are preserved in the soil. So do you know what the creatures at the bottom
of the rock formation represent?

Student: The representative appeared earlier!

Teacher: That's right! So by analyzing the fossils in the rock formation, we can figure out which

species appeared earlier.

EH . RFERRYE - nHREEN A AR A R RYIE—HEE ?

24 0 s baBnEyEZba -

ZhN 2 EOAVP R R RV > A H YR E R IR AR LI - B K
FEEH G I N T AR A 2

B4 0 R R |

RN J2sEE | TGRS AT E T EI b a o FRAMTRT DLRT AR L R A B R

>0 CEEEE S =T A ERREE LS TSR
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stEH ©ONERER AR R AR ba o] DARIE d AR VR B A RS

To test whether students can know the shape, structure, environment and other

information of ancient organisms from fossils.

(F£3Z ) In the same rock formation somewhere, fossils of Tyrannosaurus and Triceratops were

(=)

found. Which of the following inferences is the most reasonable based on the fossil
evidence in the aforementioned formations?

(A) Their blood relationship is similar.

(B) Their survival time is similar.

(C) Their food types are similar.

(D) Their body structure is similar.

FEFRMHE—EfgT - FF] T REM =R ba - R g P r b aEE
2Nl TA LIRS e e

(AR S R RAR AT -

(Bt AR -
(OF I B T
(DY B AEfE S AH AT -
(93 FEEHFEH—55 9 &)
fiZ38 Solution :
TEE—a IR0 ZEFE R = fHe o] ge M AHT A AR - HepEE A sEHE HSA -

Tyrannosaurus and Trichosaurus found in the same rock formation may be of similar survival

age. The remaining options cannot be learned from the question statement.

Teacher:
Student:

Teacher:

Student:

Teacher:

Do you know when dinosaurs appeared?

Mesozoic.

That's right! And the title mentions that they are fossils under the same rock layer,
so Tyrannosaurus and Trisaurus may have lived in similar ages. As for blood
relationship, food type or body structure, etc., it cannot be known simply from the
question stem.

Understood!

So we can infer the living age of the creature from the fossils and rock formations.

NN
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3-2 E£¥H9iEIE
The Evolution
\
AU/NETEERT— B EG - BEfAEEST Frel Ry S A S e £ 5 - HhERERES
B4 B RE RIS » FLEL A YR e R OB e H 4 RES B IE YRR IS
Tk (B/ERE R AR A YIRES BT TR EE LT IR AIE S o Bl i 4 RR G B IR [E 1H 5k

AVRR (AR RS > BEARRACIE ST 1 28 - (INR SR AR R e i &8 - 07|
WAy P HA R ERE T A IS BRI T o

B¥ thiE BF thiE
adaptation e terrestrial organism BEEAY)
Paleozoic Era AR aquatic organism KA
Mesozoic Era RA common ancestor FE[EHHSE
Cenozoic Era AR

53 BY f AR EERETRIN 2P FEEkT B
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[ O After developing , can adapt to environment.

f)(1) - After developing cuticles, the plants can adapt to a dry environment.

fEStfR A EE R - EYS LB RIS

#4)(2) : After developing limbs, the animals can adapt to the land environment.

FESR IR VIR % - EhPfS DA e e it 25 -

® In terms of , evolved from

#4g(1) = In terms of individual structure, multicellular organisms evolved from unicellular
organisms.
TE(ERSHEE - 4R At B4R AR s ALk -

#4)(2) : In terms of environmental adaptation, terrestrial organisms evolved from aquatic

organisms.

FEIRGEENE b A AR /KAE LR -

(3) and share

%4 : Birds and dinosaurs share a common ancestor.

BAREEE A ERE . -

« BEEHE »

TEEEE AR IT% - BAEERIITER
— T REY)EE A A [E S DU e BRI A -
Understand the sequence in which plants adapt to terrestrial environments by developing

different structures.

> RO f AR RS TR R AP H RN
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TR G R GERISE [EIH S A BRI -
Understand the relation between phylogenetic trees and common ancestors.

= TEHEMERE S A SAYIRNK T o AR 2B -

Understand the concept that some living things disappear and new ones appear in the

history of the earth.

» BIEER o8
BlE—

stH ¢ ERER RS TR Y EA LIS -
To test whether students understand the sequence of evolution of land plants.

(L) In the process of evolution, various types of plants have produced some structures that
are conducive to adapting to the terrestrial environment. Based on the evolutionary
sequence of terrestrial plants, which of the following is the most reasonable to deduce
the order in which the three structures of seeds, fruits and vascular bundles appeared?
(A) Vascular bundle — fruit — seed.

(B) Vascular bundle — seed — fruit.
(C) Fruit — seeds — vascular bundles.
(D) Fruit — vascular bundle — seed.

(30 EEARERE T - SIEEY)Y A — A A BB BRI AR IS o S RIEE

VA EHIIAR - HESmiE T RE AR R S IR SR - NI R e ?

(AFEER>FE T -
BEER-ETF-RE -
(ORE-TET4EE R -
DYRE-HEER-FET -
(109 FRTFH %)% 12 #)
fZFE Solution :

FE 4 E RS as R KA A R - (BRI e s - S D AV T A
T M YA —E GRS R - RARREIH T EYA ARG SRR

Since the vascular bundles developed first, ferns did not have seed structures, and seeds were
not obtained until more advanced seed plants; however, seed plants did not necessarily bloom

and bear fruit, only the last angiosperms did bloom and bear fruit ability.

> BV f AR RS TR A R
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Teacher: The moss of the original plant cannot grow tall because it has no structure yet?
Student: Vascular bundles.

Teacher: Yes, do you know the importance of vascular bundles?

Student: After developing vascular bundles, the plants can adapt to a dry environment.

Teacher: That's right! Vascular bundles support and transport water, nutrients and other

functions, so they can help plants live in a dry environment.

FAETE I G &I A INE RIS KRR B R B &S 2

HEH -

26 > AMRMIAE G KA S 2

BABHMEE R 2 1% - THY) ] DUBEEARAVERES -

BET | WEE A SN OKSY ~ BOrFEIRE - INILREREY ) (EAERZ R
BRI o

BlE_

i

ERELAE 15 RES I8 AR A B (el 2R [ HE A= PRIy FE [RIHE e -
To test whether students can infer common ancestor between organisms through a

phylogenetic tree.

(L) Figure (25) is a schematic diagram of the evolution process related to dinosaurs. The

line segments in the figure represent the time when the creatures appeared and the
time when the creatures died out. Among them, A-type organisms are considered to
be organisms that evolved into existing birds, and Table (12) shows the time range of

the corresponding organisms.

Atype _ existing Figure. 12
organisms birds

Creature |time range of organisms!
Triceratops 6865 Ma
Tyrannosaurus 68~66 Ma

Triceratops Stegosaurus  155~150 Ma

Archaeopteryx 151 ~-149 Ma

Tyrannosaurus

common
ancestor of
dinosaurs

Triassic
Mesozoic Era b = millions of
Figure. 25 | years ago

~
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Based on this article, which of the following inferences about Class A is the most
plausible?

(A) Extinct at the same time as Triceratops.

(B) shared a common ancestor with Stegosaurus.

(C) Directly evolved from Archaeopteryx.

(D) shared a common ancestor with Tyrannosaurus in the Cretaceous.

(0 (1) R R FEAR R LB R R R - B 4REE BRIV IR AT
REEVREHIIRFHE - Hoh FREAYIGE B2 B bR E B AEY)  R(T2)
U B P AR ) 2 A R T ]
FRIEASE > THIARI AR HESS - e R ?

FH_ AAF &(+=)

BB oy [ anesmin

Z AR 68~65 Ma
S 68~66 Ma

o EN-E # 5 155~150 Ma

A g 151~149 Ma

o Y 30 SR R

¥ @ iY3

(A) BL=rERE[RIRF TR -
(B) SABIFERILERIES -
(©) e EREE MK -
(D) BiFpEEHELALFER -
(110 FETEHE 52 /)

f#ZRE Solution :

& 25 Ry—fEix R (xieliE - NI E S e T EEE -

=AENTAREZORE > FREEEHER > EEMIEHIRGERH - SIMEtHS S
AL E TS - NEEFR A G tH S BRI AR - Bl pE Ry EIH SR REAL 7 PREEST
Figure 25 is a kind of kinship tree diagram, so it should be viewed sideways here.

Triceratops died out in the Mesozoic (Cretaceous), while A survived to the Cenozoic, and there
is no indication of the extinction time. In addition, Archaeopteryx and A have branched at the
front, so A did not evolve from Archaeopteryx. The common ancestor with Tyrannosaurus should

be in the Jurassic period.

> R AR RS TRER A F P R
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Teacher: From the picture (25) in the title, the species on the far left is called the common
ancestor.

Student: So how do you determine which species share a common ancestor?

Teacher: First of all, we need to look at the graph horizontally, and we can find that each
species can be pushed forward. When two species meet the same node, it means that
there is a common ancestor here.

Student: That's right, so A-class creatures and Stegosaurus share a common ancestor.

Teacher: That's right!

Zhh . HEETRE(CT)RE > BN B EEE -

B2 HREE A T R 2 e B R RIS ©

ERN . ECRMEREREEE - A DISSRE(E YR ] DUERTHE - & R (E YRR R —
{El Gy > AR AR FERE S -

B4 0 JRARANLE - Fr AR BN #RE BA HEHE S -

Ehf IR |
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- Classification of Organisms
AN AE IR » A E B RS DU EYIR S SR - i MRS bE
A A R AR T E I B e A R » SRR "B 0 18R TN
BEAN - AR AT SR R T SRR T - R R AN R - S P 4 B R
B ~ T o ARBRAE VAR RS DR B B T S R A o BT IRRAE T~ [RAEAEY)
5~ WIS - WS BYIS - AEIS R o AT AT AR AR [E A YR B R R A ) oy

B SR ER IR o RN EAASRIEAT - R SR IR - A0 H
BHRTE—EFRERR > HEPNERR -

BF thiE B¥F thE

trivial name (== genetic relationship HHeERE A
scientific name B monera R4 57
binomial nomenclature | —44% protista A AR
Latin = fungi EskZEss
generic name &4 plantae TEY)5T
specific epithet /N4 animalia EUEZLS
kingdom F prokaryotes JFIZEY)

59 R f AR EFRE TR P EEERT F
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FTHEFRT 2 ERRT P 0o T EFEHREFL
phylum il cukaryotes BA4Y)
class | virus R
order =| microorganism WAEY)
family i taxonomic category SrYEPE e
genus &
species Ed
©® The scientific name of is . The former
means , the latter means

f4)(1) : The scientific name of Taiwan Toadlily is Tricyrtis formosana. The former means
“Toadlily,” the latter means “Tainwanese.”
EVEHRFAVER A Ry Tricyrtis formosana > FIE1EHYE ' HER » REFEVE" &
B e

ff4)(2) : The scientific name of Taiwan macaque is Macaca cyclopis. The former means
“macaque”, the latter means “circle”.
BRIV EE 4 E Macaca cyclopis ©  AIEIVERE "k - EIVEEE "H
Y e

-

E (2] are categorized in

4« Felis catus are categorized in Animalia in taxonomic category.

FIWERIEALEP) T 3 JEPE e -

Re fATRRERTTRED 25 FHR%T 3
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[ © lack(s) , S0 it/they need(s) to . ]

#4)  Viruses lack enzymes for metabolism, so they need to live on viable cells.

PG A HEIIEER - AT LU RIRSESYIEAEF -

o BEHE »

FEERESE AR ITR - BAEEGII MR
After studying this section, students should be able to know that:
— ~ TRV a4 B B -
Understand the naming principles and concepts of organisms’ scientific names.
T TSRO IR R R R LA
Understand and know the key to columns and its application.
=~ TRV YIS REHINL S U BB AR 2 3BT -
Understand the concept of taxonomic hierarchies of organisms and the proximity of their

kinship.

o IEERE s
{5l RE—

St BRI A TR A

To test whether students understand the naming concept of scientific names.

(LX) Xiao Qiao found information about "Little Egret, Middle Egret, and Great Egret" and
arranged them as shown in Table (1). According to this table, the scientific name of an
adult little egret should be which of the following?

(A) Ardea alba Figure. 1

(B) Egrett aa l b a Trivial name Scientific name

Litte Egret | Eoretta garzetta

(C) Egretta garzetta
Middle Egret| Egretta intermedia

Great Egret Ardea alba

(D) Egretta intermedia

61 Sk L T 8 5 op il or stn -
BlP AR EFRET R (L5 BERETE
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(230 NEHREER TNEE - FEE - REE | VER WEHAR()FUR < R
- RERNABEATE R T ?
#(—)
1% 4 A
W& % | Egretta garzetta
v & % | Egretta intermedia
A= A Ardea alba

(A) Ardea alba (B) Egretta alba (C) Egretta garzetta (D) Egretta intermedia
(109 FRFEH5 4 H)

fi#Z5H Solution :
REHE - NABNSERARES R MER/BER (—) For - /NEEES - Egreta
garzetta °

Adult or not, the scientific name of the little egret is still the same, so the answer is as shown in

Table (1), the scientific name of the little egret: Egretta garzetta.

Teacher: Do you know what the scientific name is?

Student: The scientific name is an internationally accepted way of naming organisms.
Teacher: What two characters are the scientific names composed of?

Student: Generic name and specific epithet.

Teacher: Great! What do the generic name and specific epithet mean?

Student: The generic name means the "genus" in the taxonomic hierarchy, and the specific

epithet is used to describe the characteristics of the species.

EHD  FISFIHIE SRR AT 2

B BREEEREANEYa T

Rl AR YRR (K RAYIE 2

B JBReE N

Ehl R | B AR N IR REE 7

B BEARORNEY B TR T8 NI YRR -
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plE—
st MRS AER S TRV IS RIS -
To test whether students understand the concept of taxonomic hierarchy.

(LX) Table (2) lists the taxonomic data of the barn swallow and barn swift. She deduces

that "bara swallow and barn swift belong to different families in terms of taxonomy".

Which content makes an inference? Figure. 2
(A) Class ~._ bird name
) barn swallow barn swift
taxonomy
(B) Order Class Aves l Aves
Order Passeriformes | Apodiformes

(C) Genus Genus Hirundo | Apus

. Species rustica | nipalensis
(D) Species g

(30 (2 By NS S R R R AR - dhifsm " AR R 2 B B
ANERIED) ) REVT ISR > NS AT RE BRI R PRI —IH A

N B
AR e ?
F(=)
R T
SHEME T
k] Aves Aves
B Passeriformes | Apodiformes
B Hirundo Apus
4 rustica nipalensis

gl BEF (©OF D
(105 FRP &S5 16 #)

fiZ5& Solution :

T EYI R SR B ER - N EEEA —EMHE e/
WA IS EAFER - H N E—EAE - BheHN T —RoEigE - RNEPR
FCHIZZ PR ST R B> Passeriformes 1 Apodiformes 12 Wi {iE H - R » FERAYMSE > )
EG T RER A EEIEL - $EEB) -

When classifying organisms, when the higher-level classification levels are the same, the lower-

level classification levels are not necessarily the same; when the higher-level classification levels
are different, the lower-level classification levels must be different. Family is the next level of
classification. In this question, the barn swallow and barn swift belong to the two orders
Passeriformes and Apodiformes respectively. Therefore, on the family level, they must also

belong to different families. Therefore, choose (B).

BY p RS REERE TREP L F P W F
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Teacher: In the table, which classification class is the barn swallow and barn swift the same?

Student: Outline.

Teacher: That's right, but if the higher classification stratum is the same, will the lower
stratum also be the same?

Student: Not necessarily.

Teacher: Yes. Therefore, the barn swallow and the barn swift are categorized in different

"orders" and also are categorized in different "families".

EA ARG SR S B 2
BT a8 > (LR - B
BUE R

E R FUSHESHABN AR TB o hEERE (R

m
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xFEMN EeeiEY %
Various Creatures

BvA A wTIE TN S N
BTRALEIREA S GE 2 BRAGE

RS S RS EYIGS « SRR B BRI
SMETA TR RIS B0 53008 41 [ BRI - 42 1)
FEL 43 B - SOTTERSRISR T FAR IR - IS RIS - HEMSOTRRL
SRS R A o A ME TR S AR R TR A B R BN
1) DR NS A RS R MBI T - R SRR -
S MDA PR BRI A » BT DU Bt AR S0 iR - $27T

SIREHENEE > LB AR -
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4-1 [F#% - REEY - REYR
Prokaryotes, Protists, and Fungi

A/NEEE T ARG - IRAELYIFR LR EYISF I EYI LRSS - R LY R H Al
HER LU N AR - (B AIRIE R LG - IR A — BRI A T
RIS © RAEAYIFRS R BRAIR - SJURIB YRR iy T 3R Aoy R = K38
AR - LU R AEY) - BARIRE] TEYST > HiiEadiieE: - (a5 - I
JRGESNFAEIS B Sy o AETCCHT T > FRFMH B e i B - R R DA R o3 AR
WA H RS E Y BB EAYICSUEA bacteria ~ (e HYFIR pseudo-A " {f »
By HIER -

B¥F thiE BEF thiE
Prokaryotes [FRZ AR cilium BT
Protist JRAEYIF flagellum ES
prokaryote R4 fungus H
eukaryote BiZ4Y) mold B
fungi EskZ/ER hypha F 4%
cyanobacteria EE spore i+
funguslike protist A EHH yeast S|
alga P e mushroom i
66
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protozoan FHAEY) penicillin ElEE
pseudopodium he

E o (and ) belong to . }

4 : Cyanobacteria and bacteria belong to prokaryotes.
ELR AN @ N AL ) -
Fungi and animals belong to eukaryotes.

HEMEWIBREZLEY) -

[ (2] have , while don’t/ doesn’t. }

4 - Fungi and bacteria have cell walls, while paramecium doesn’t.
HE MR EAHALEE - AN SR H -
Cyanobacteria have chlorophyll, while fungi don’t.

[ ® Some species of can be used to . }

4] - Some species of yeasts can be used to brew wine.
FECTE A Fr R B AT DA 2R -
Some species of bacteria can be used to do gene transfer.

TR T R TSRS -

Re fATRRERTTRED 25 FHR%T 3
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FEERESE AR IR - BAEEGI MR

After studying this section, students should be able to know that:

— ~ THREIFRZ ~ RAEAEY) REYS L A R RS B
Understand the organisms of prokaryotic, protist and fungi kingdoms, including their
structures and characteristics.

o TRANNBERNEANASTZMAEY  BEEEYE NGAEN - FRAESE -
Understand that there are many microorganisms on the human body surface and in the
body, some microorganisms are beneficial to the human body, and some are harmful.

=~ TN A S ARG B0 - FEARYEEE - ATHARY AR EE S -
Learn about the many examples of the use of microbes in human development, such as:

early wine making, recent genetic modification, and more.

o IEERE s
5l RE—

S ¢ SRS R TR SR M B
To test whether students understand the characteristics and structure of the fungal

kingdom.

(3£37 ) Cordyceps sinensis can infect certain species of ants, the infected ants will gradually
die, and the shell of the ant carcass will protect the growth of Cordyceps sinensis. After
the ant dies, the fungus will continue to grow in the ant's body and grow hyphae from
some parts of the ant's carcass, as shown in Figure (39), when it matures, it releases
spores and continues to infect nearby ants.

According to this article, which of the following is the Hemi Cordyceps fungus most

closely related to?
(A) ferns

hyphae
(B) cyanobacteria
(C) yeast

(D) arthropods

ant’s body

68 L L 2 S s = ‘= A2 + - <> =
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(=0 e & 5 B T R E RIS - SR CrAV bR & IZEIL % - ikEEHISt

BORFE PR fm e & S Y A R - AERBIR LR - LB R g A EIRIRAE N AR R
AR FERY LI R H 4R > WE(=-FTOFTR » RAEEVR BRI T - 448
NI AT 5 -

FRIEASL > HERR I & 5 B N 51 B R B i

(A)BIH
(B)EE &k
(OBERE
(D& EN)

\

(107 FEEH &5 50 )

fiZ3E Solution :
Rl SBEE b HEE > BEAREGANMATIIREE > SUENEYR BN E R %E
(3 reE i

Cordyceps sinensis is a kind of fungus with the structure of hyphae and spores, so it belongs to

the kingdom of fungi and has the closest relationship with yeast.

69

- -
B
1
B
- -

Teacher: To which biological kingdom do creatures with hyphae belong?
Student: Organisms that have hyphae belong to fungi.

Teacher: Then, do you know which three categories the fungi world is divided into according

to the way of obtaining nutrients?

Student: Molds, yeasts, and mushrooms.

Teacher: That's right! Well done!

B ESHIAEYE R UME £ Y 5E 2

EskZib

AR ZZ HIZE Y5 AR IES 2 oA 7 =50 B = J50E 2
G ~ BERIE DR ER
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4-2 HEHR
Plantae

\
A/ N A S P SR Sy SR B A LIRS - YIRS e EE S 1F Ry ool - R SRt 1
AEE - BER 1K RS > 2RI N Rt = S8 oK - (ERGRR/N > Uy R R E R IR IR Y
R PR RCERIHER - A TR RAVRRES - (ORI A HIEAVIREE RS - A
ELRESHRE AT = R > (EBERS(E T2 - NI RE A AERZ IR ER S © B T
THYHIRR > FEHBRIGRRBTE THEYIRIR T » o SUPTEss ~ RERVA ST BT RI6%

LItEY) - Hrh e THEYIRERIACESIR - M AR EHE B RV - BRSSO AUE
ST ZENRRERY » fECLBGERAYEL Y - nAZF R NI LAY AR RER -

BF thE EF thE

vascular bundle HEER rhizome RN

fern FRAH spore i+

seed plant fEFHEY) seed strobile B
gymnosperms BTy monocotyledon HTEEY
angiosperms W tEY) dicotyledon e EHEY)
bryophyte HE cotyledon T

70
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(1) has that can

4 - Bryophytes have cuticles that can prevent water loss.
SRHEYIA BRI KRk -
Ferns have vascular bundles that can help in material transport.

BRI 4 R B YT AT -

[ (2] reproduce(s) by . }
f5l5) © Fern reproduces by spores.
WRORRE R -

Seed plants reproduce by seeds.

YRS fE T2

L ©® One of the differences between and is . J

4] - One of the differences between ferns and bryophytes is the vascular bundle.
WIS S B —(EE S E R -
One of the differences between gymnosperms and angiosperms is the flower.

BT EPIRI TR EL o — (A= R RAE -

g BEEHIT »
FEEEE e AR IT% - BAEEFIITNER
— TR TEYD O EGHCEY) - SRR T RN R EN
Understand angiosperms, also called flowering plants, that flower and enclose their seeds

within their fruit.

& BIY § AR EERE TR S F P EERR R
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T TR RAVENY) ~ VIR R R E AR R R R R R A R A
Understand the categories of common animals and plants and the main characteristics of

being classified into this category.

o BIEER o8
BlE—

SRR SRR B TR TEYIARS S -
To test whether students understand the structure of angiosperms.
(FL3Z ) Cacti are known to have needle-like leaves and thick, water-storing stems, and to flower

and bear fruit. According to the above description, which of the following is the most
reasonable for the classification of cacti and their basis?

(A) is a gymnosperm because it has fruit.

(B) is a gymnosperm because it has needle-like leaves.

(C) is an angiosperm because it has a flower structure.

(D) is an angiosperm because it has a special function of the stem.
(F30) EAMUANERSHIREE KALE ml GE/KAYEE - WA FHTEAE R - MR8 Lalsii - ARA
NEW PR EARSE > TR ?
(MBI ERTEY) - NEARE -
(BY&EHERTHEY) - NEAEHIRE -
CBR#&TEY) - RERTtHRE -
(D)E e T1EY) - NEARIRIIRERTEE

(108 B2 H AR 22 #2)
#ZFH Solution :
WA EATL - il ANE D] DAFI{EAER - BB FHEY) -

As mentioned in the title, cacti can bloom and bear fruit, so they belong to angiosperms.

72 < 2 L pE L 4 > 2 = ' prd ) el X <7 2> =
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Teacher: How much do you know about the appearance and growth environment of cacti?

Student: Cacti have sharp spines and thick stems, and usually grow in a dry environment.

Teacher: Yes! What’s more, as you can see, the question tells you that cacti have flowers and
fruits!

Student: So cacti are angiosperms?

Teacher: Yes! Because cacti have flowers and fruits, and they reproduce by seeds. Therefore,

they belong to angiosperms!

RN R ANEAIEES R A R T %/ DIE 2

B ADAEFIRATRIASARHAVE - i A RAERRA IR T -

EhG: Jgeh > HILEREE EREE AIAZEEFTEERATE |

B4 0 B AZ B - tE7ms 2

ZhEh B AR AEEAICHIES - ATLUEARE - WA FEE - B
Pz |
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Animalia
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0o IFFEEREFT Y o

\
RETERILEYITHI R - ISR - BRI B2 AY) - £ B AT
FITERRES > NIV & - DUERSAGFERERAVE D - B 5SS HA8E (BRI AR

SHEE > FEHVALE -t LURE BN E R R REY) - LSRR
R EBYIFIR AEYRE  AETE TG0 EE T EUES AR T RS S A A B

fefta -

A& Al

TSR E SR R
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B¥ thiE BF thE
Animalia )5 Annelida BRETEYIr
vertebrate BN Arthropoda BT
invertebrate AR Echinodermata TR EZ BN IP
Cnidaria RERHEEN I amphibian [Rnfst
Platyhelminthes RIZEIFT reptile e K
Mollusca BAEEIIFT mammal IR LA
R i RS EERE TR SRR FEERT
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(1) are and therefore .

f4)(1) - Birds are endothermic and therefore their body temperature remains constant.
SIEERPURENY) - RILERAEIRIFIRE -
f14](2) : Reptiles are ectothermic animals, and therefore their body temperature is affected by

the external environment.

eI NRENY) - NILR R Z RN IR 2 -

(2] live(s) in/on

fl4)(1) : Cnidarians live in water.

RIGRHEEN AR

ffl5)(2) : Amphibians can live on land and water.

T A4 ] AT A e i S KA -

© breathe(s) with .

f4g(1) : Amphibian larvae breathe with gills.

WA A= JERY S FH AR -
fil4)(2) : Birds breathe with their lungs.

S FH AR -

o BEEHE »

FEETARITR - BAEEELITES
After studying this section, students should be able to know that:
—  TIEBERIVIF P RIEYIAE PORBYNEENY) 2 5 -
Understand that animals in the Chordate phylum are divided into endothermic and

ectothermic animals.

E RO f AR RS TR R AP H RN
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T TEREIR AR T2 - BN BRIV RS  UNAEBR A -
Understand the concepts of animal reproduction: in vivo and in vitro fertilization,
oviparity and viviparity.

= THEE RAVENY) ~ YRR R R

Understand the categories and main characteristics of common animals and plants.

w BIEFERE o8
BlEE—

s MR R AR BRIV TSRO RELINREN) -
To test whether students can distinguish between endothermic and ectothermic in

chordates.

(L3 ) Figure (3) is a sign in a park. According to this picture, if the administrator wants to

add "external warm animal area" and "internal warm animal area" to this group of
signs, which of the following statements is the most reasonable as to whether this idea

is appropriate and why?
EF o EFH

“§ 3L48
e gk $a

Bl(=)

(A) Appropriate, all animals on the left are exothermic animals, and all animals on the
right are endothermic animals.

(B) Appropriate, all animals on the left are endothermic animals, and all animals on
the right are exothermic animals.

(C) Inappropriate, all animals on the left are exothermic, but not all on the right

are endothermic.
(D) Inappropriate, all on the left are endothermic, but not all on the right are

ectothermic.

76 < 2 L pE L 4 > 2 = ' prd ) el X <7 2> =
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(=0 EI(=)REREEAIETRE - REBICE - &8 SR AR REFEILE TNE
Y T UREME o BRIV AR S EE M HEIRA - MR A
Y
(AEE > EHZRINLEY) > G ERNRENY) -
BYEE @ A ERNREY) > G ERINLEY) -
(OFEE  EHERNEEY) BETTFERWIREY) -
(DINEE - 725 = RBPOREY) BA A2 RINRENY) - El(=)
(107 FEEIF &5 6 #H)

EFH o &ET

R
e 35 48

fiZ3E Solution :

FEEIS T I AL Ca S R NRENY) - SR A RPURENY) - BE T
TC&:HH - JEBHYNREIYIE - $UEE(C) -

In the animal kingdom, fish, amphibians and reptiles are ectothermic animals, and birds and
mammals are endothermic animals, that is, the reptiles on the right should belong to the

exothermic animal area. Therefore, choose (C).

Teacher: In the exercise, reptiles and mammals, which one is not all endothermic animals?

Student: Reptiles.

Teacher: That's right. In the animal kingdom, fish, amphibians, and reptiles are all ectothermic
animals, that is, their body temperature will be affected by the environment.

Student: No wonder we often see turtles running out of the water to bask in the sun.

Teacher: That's right! This is a good example.

Ehl BT TeaRBm A > A A =R PRENY) ?

B4 eaRdH

ERN J2sE o BT o U WA  REEEE N INRENY) - BIESR G 2 FEE
BB -

B4 BERMEEE IS ST /KER -

Rl 28k | SR ERE BT -

" CEEEE S =T A ERREE LS TSR
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BIE_

st NERER AR ARE T REENYIRY A T AL R AR R R SR

To test whether students can understand how animals reproduce and key table

classifications.

(LX) Xiaojie classified five species endemic to Taiwan. As shown in Table (8), A, B, C,
and D represent different classification bases. Regarding the description of A, B, C,

and D, which of the following is the most reasonable?

(A) A: Whether it is an oviparous animal. Table. 8

Taiwan Slug Snake

B
(B) B: Whether it is in vivo fertilization. C Taipei tree frog
.. . . _[ Taiwan horse mouth fist
(C) C: Whether it is an oviparous animal or not.
L . . . Taiwan blue tit
(D) D: Whether it is in vivo fertilization. L
Taiwan hare

(0 ISR I EEERAEAYIET 28 WRJOFT & B~ 27 Tasl
BAENIEURE - BRE ~ 2~ A~ TR - NI E R G ?
£(N)

(AF 1 2B BIIEE) - R s
B)Z. : BB RIEPIZHE - : 5 ks
OF : BERIEDY) - 7 £850 &
DT : BEBMAZH - L EnEs
——— R

#ZFH Solution :

HEIA(A) 2B R aE - HME RINA -

HEIA(B) IE@EF

T (C) - ZJCREEEEE (16 & KU -

EEIA(D) » EEEE (N4 BHEEHR (Fad) BRENZIE -

8 CEEEE S =T A ERREE LS TSR
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Option (A), only the Taiwan hare is viviparous, the others are oviparous.

Option (B), the correct solution.

Option (C), both the Taipei tree frog and the Taiwan horse mouth fish are oviparous.

For option (D), both the Taiwan blue tit (oviparous) and the Taiwan hare (viviparous) were

fertilized internally.

T -
LR
4 -
IR
T -

Teacher:

Student:

Teacher:

Student:

Teacher:

According to the animals in the topic, which animals are viviparous and which are
oviparous?

Only Taiwan hares are viviparous, the others are oviparous!

Right and wrong. In the question, which animals are fertilized internally and which
are fertilized externally?

The Taipei tree frog and the Taiwan horse mouth fish use external fertilization, and
the others use internal fertilization.

Yes! In fact, as long as we can classify which category various animals belong to,

and then distinguish their reproduction and structure, we can solve this problem.

ffF‘&Fé HHSaHENY) > EEEEhPrERad: - R ONA ?

2B R Mind - HAEZINA |
%aﬁ i - AMEEH T o WPEEEIYIEAR N2 o TR RRa M 7
EAURIEREE R LRIV - HMEIRNZIE -
et FEIRE - HERMAEG 2SS SR uEEy] B
TR MM AT BRES - BRAETTAEIERE T -
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Organisms and Environment

BRSNS EY R A
BT A LATEAR SR T GE R PR

AEEEEIH S A BERET o B/ M any R YRR - ([CBE —F% - Sy hlE(E
% RERBLEESE - M — @B A G BA S W eSS AL - BRI
s REECHR)  SEEIR T sE R G E R A ) 2 ) § g A — e A #k (4
Piranfs g ~ FF4 ~ AR 55 - IR R(E/ NG R B B AR P B [ A A
STHRE R - INILIREIZERERAYRES: > PR YIIN T H AR ARV HRA IR RV 2E
BEE AR AR MRV R ATRERA - B MEAERRFEEREA EEZNEES  HEESFLEY)
PyERTAE > NIEEETELIR A FIERR AN - nEEEERAA - BB A FTCGR T
BESRAVERRIEER - Bl T AR AT EEAVEEE B 7
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5-1 WkE¥ - HEHEFEE
Population, community and succession

FEE 2B ARV A AR B — REME R AR AR T Ry (R - 2R — e~ 2
JEAE ] AR A FIE(E RS - A5 RREE © I RAVEERE » RN A S — 2
EHVRTRGREE - MR - EE OFR) TERVEHE B MRS UR — BRI - BRI
A UCERVERE - ANV E R > iR TREHE R B (S E TR - HiRE A
TERUAR S BB AV - (A AR [RIE2ER i & Z R R B TE] 5 5540
TEREEAIER AL TS EARMAIL - (ERAESL AR R (population/ community) - RIEEAER#
figtky > W] AR B RSO Y R A

BF thiE BT thE
population GREE habitat =23 A
community BEEE environmental factor IR
succession HECHR) direct counting EETEUA
individual {ERS quadrat method BRlEA
species i catch and recapture PEUA
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N ger e Ea T 2 g P
[ o Al living in the same habitat at the same time are called . }
(1) = All the same species individuals living in the same habitat at the same time are called
populations.
[E R A AR T AT [F] — R P A [ (SRS - T R JeEE
#4)(2) : All groups living in the same habitat at the same time are called communities.
(] A A VBT [E] — iRV F A AR R R -
are made up of species of organisms }

o
f4(1) - Populations are made up of one species of organism

JEREF LR AR VP e ik
##l4](2) - Communities are made up of many species of organisms

PRSI
is suitable for counting the organism that can/can’t move

fla)(1) : The quadrat method is suitable for counting the organism that can move

o

e EEGHEN GR BN AEY)
#4)(2) : The catch and recapture is suitable for counting the organism that can move

sTEEBRHNAEY

TERUEE &

BEEHE »
BAEERITER
After studying this section, students should be able to know that

o3
FEEFEE AR IR -

EARY L

EX T N2

Pkt 3

— T ERFENIERE Z RS -
Understand the difference between population and community:.
R AR RS T
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Understand the biological factors of the ecosystem, whose composition levels from low
to high are individuals, population, and community.
=~ REBERTY I ERS - R - B ~ AR AR - AVIBHIE TR -
Be able to arrange the hierarchical structure of individuals, population, community,

ecosystems, and biospheres according to definitions.

» BIEERE s
flE—
SREE : NEREE A B R TR EEF IR 2 R0y = BRI E -

To test whether students understand that the difference between groups and clusters lies

in the number of species.

(L) Table (3) shows the dates and themes of a series of ecological lectures in a certain
school. Xiaoya is interested in the topic of biological clusters (communities). If she

can only attend two lectures, which two dates should she choose first?

Date Lecture themes

8th Black-faced Spoonbill Foraging Behavior

15th Distribution of coastal invertebrates in Kenting National Park

22nd Reproduction of cherry salmon in Sheipa National Park

29th Biological composition of mangrove ecosystem in Guandu area

(A) 8th, 15th (B) 8th, 22nd (C) 15th, 29th (D) 22nd, 29th

(T30 RE)RBHRAERRRIERIIE IR L - NESAEYIRE (BP%) AUEE AR
B A ARSI S > AR s H 3 2

B ¥4 AR

S| tREEHIELALRTA
1Sa|LTHELA A & FESHeS5H
228 | FH A KW R Iics)oy e o) R ET
298 B MM B Ao B PR A & & P &4 A M da sk

(A)S H+ 15 H B)8 H 22 H (C)15 H+-29 H (D)22 H ~29 H
(103 fFEEH =555 20 75 )

P RTMFERT R ERT P ve IIFCHEFREFTY <
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#ZFH Solution :

15 H R 29 HAYERE RIS Vo040 RAEPIHER - INEA R — A4 - BUEhEE
SEAIEL -

The lectures on the 15th and 29th discussed biological distribution and biological composition

respectively, so there is not only one kind of creature, so it belongs to the level of community.

Teacher: How many species of organisms are discussed in the speeches on the 8th and 22nd?

Student: There is only 1 species for both speeches.

Teacher: Very good, since there is only one kind of creature, so this should belong to the range
of the population.

Student: And what about community?

Teacher: A community is the sum of groups of people living together in the same area.

Student: That's right! Then the swarm will have more than one creature.

Teacher: Very good, so the answer should be 15th and 29th. There must be more than one

creature mentioned in the speeches in these two days.

LW FEMEREE TR 8 HAN 22 HAVERE P ) Bl 2t AR YU ©

B4 WA T -

RN REE - ARRRAA | AY) > RILEEZ S @ e E -

E2AE 0 HPERESRNE 7

LD 0 BEEERIRE i T [ A TR R EEAEAT -

B RSNt | BRI

EHl  JEEY  RIEREZ R 1529 H » Sl K EE SR AEY) — e HhiERE—E -

84 ; ” 2] _-— 2 > s == 3 A2 of - s < 2 =
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5-2 £YENEEE %
Interactions between Organisms

EYETEIER B RS E R EAM AR Y E A ORI G B - AN ERRIE A
VI RV ERR (5 - B TR - B AN S - Ho kg oy B R AR BT F
A GRFEHEMEEYIE AR R R ANER TR - 55— TR A Ry
S PR SRR o LR PR AN RN FERIAY) > EREEERE  FEREEAYA
Pt & S AR (7 o DM R BB AT B BESOR - B T AEYINE -
RIFIA B 25 ey SR E - I8 A F YRR EEE T - (FAFEEYA RS
REE o ST - HNEAE SRR T AFLA R R ML REEATE#E 44 mutual 71
commensal [W&EHVZER] > BB ABRAREL ST -

EF thiE BF haE
interaction LX) host (EESR =
predation HE competition e
predator mes symbiosis A
prey B mutualism g RFRAE
parasitism FE commensalism F A4
parasite TR biological control EYIGE
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E ©® The interaction between and should be . }

f4)(1) : The interaction between wolves and sheep should be predation.

BPRMSRERN L EE R R -

#f14)(2) : The interaction between viruses and humans should be parasitism.

REM NS M O B E Ry e -

® Two organisms live together, if one of the organisms , and the
other , this interaction is called

A1) - Two organisms live together, if one of the organisms benefits, and the other almost
has no effect, this interaction is called commensalism.
WA YILEAE - G H A —FEEYIGH] - oS — A% e 8 - IR (%
T Ry Al3EAE -

f4)(2) : Two organisms live together, if one of the organisms benefits, and the other also
benefits, this interaction is called mutualism.
WA Y)IEEAE G B — YIS - ST R ASA] - HLAERR (4
Ry E A

[ ©® We can use to control the numbers of . }

4 : We can use ladybugs to control the numbers of aphids.

AT AT LA PSS A SR I -
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BEBER w

FEEE AR IR - BARERLITNE R
—~ TEREYIR - EYEESR RN E A

Understand the interactions between organisms and between organisms and their

environment.

T BB T BB T e SR -
Be able to distinguish whether the interaction between organisms belongs to competition,

predation, symbiosis or parasitism.

o BIREERE s
BlzE—

st HERER R R AR AR AR S A R A

To test whether students can distinguish the interaction between living things.

(L) Table (1) shows the animals living in Antarctica and their food sources. Judging from
this table, which of the following statements about the interaction between these
animals is the most reasonable?

()
WLtk | RMRR
P45 ga - B
[ W5

o S INEO BB
T8 5] A48 | AR

(A) Killer whales and blue whales have a predatory interaction.
(B) Killer whales and blue whales are in a competitive interaction.
(C) Emperor penguins and Adelaide penguins are in a predatory interaction.

(D) Emperor penguins and Adelaide penguins are in a competitive interaction.

B pAAEBREFRETREP (25 FER%Y 3
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(H30) R(—) BATEERBHIEIY) LBV - ARIBILR A - MY IARELEY)
[ S B REMARHYRCIL > (& i e B 2

f{.__
(A)FE B RIBERR R XA 5 - (=)

) 4 A% £ R
(B) [ fi A1 BE fid ittt R (A o R85 Efr B9
(C)#% T BRI % e Bt ekl - LA Wi

o S N E S BBk
(D)7 F A JERIFT S 56 B B R4 - MR oW |

(106 FEP &5 2 )

fiZ3E Solution :
ZiaFEAE TSR EE AR R B YRR - Rt I EE i HHIR A il & -
From the table, we know that the middle blue whale is one of the food sources of killer whales,

so the interaction between killer whales and blue whales is predation.

Teacher: If between two creatures, one of them is the food of the other, what kind of interaction
might these two creatures belong to? Take killer whales and blue whales, for example.

Student: Because blue whales are preyed on by killer whales, the interaction between killer
whales and blue whales is predation.

Teacher: Very good, then what kind of situation might there be competition?

Student: There is overlap in food sources between the two organisms.

Teacher: Great! So do you know which two organisms in table (1) may have a competitive
interaction?

Student: Blue whales and Adelaide penguins, because both food sources have krill.

RN FEEEMEAEY 2 E > B —JiE RS TR Y A S MY AR R
A FERE(ARIE 2 AR A EE i Ry ] -

24 0 NRHPERERam e - NIErii i Z ik G e

Zhl R ALEEEHIIRI AT RE & IR R (R E 2

B WREAY)Z N eYKR A B

RN AT AR IR AR () A BRI ) o] RE A AE SR B (A

B 0 NI TES S - N A B YIACRE A i
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To test whether students can distinguish the interaction between living things.

(JL3 ) Cattle egrets are birds that often fly on the backs of cattle and feed on parasites on
cattle and insects in grass. Which of the following inferences is the most plausible
based on the interactions between the organisms mentioned above?

(A) Cattle egrets and cattle are in a symbiotic interaction.
(B) Cattle egrets and parasites are in a symbiotic interaction.
(C) Parasites are mainly parasitic on cattle egrets and cattle.

(D) Parasites compete with cattle egrets for food on cattle.

(30 BTSN BREFNT L FERAFE LAV A Bl e rh I
MR o IR EHUE R AV R > MY R (TR a 2
AR RS RILER A -

(B FrrE i A s A AR -
OFLamERFENFEEESS E -
(D)F ALz Bl w45 ERY) -

i

(109 FETEHE 1 /)

#ZFH Solution :

R4S ERver szt T EEERY AR baBa ] EB PR L - IR
B A AR R

There is a symbiosis between the two, as the parasites on the cattle provide the cattle egrets food;

at the same time, the cattle egrets can also help the cattle to remove the parasites.

Teacher: Do both sides benefit from the interaction between the cow and the cow egret?
Student: Yes! Cattle egrets get food; cattle can reduce the burden of parasites.

Teacher: Very good, then what kind of interaction does this belong to between creatures?
Student: Symbiosis, and mutual benefit?

Teacher: Great! So how do you judge this is a model of mutual benefit and symbiosis?

Student: Two organisms live together, if one of the organisms benefits, and the other also

benefits, this interaction is called mutualism.

89 < 2 L pE L 4 > 2 = ' prd ) el X <7 2> =
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Zhl : RY - ASERMEBR AT Z MAY—fE L BE ?
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5-3 £5&%
Ecosystem

REMH I BEERANINT > BaBEN AN T - Hf o AYRTIREY)
AR T AR ECEIIEE - s RAEES - S EE = - R T
B RR 2 P EUEAERE - BLFERL » 225 KEDREES - REENN BT &Y
AUSHRK - FE R VYEE R BN ENHIR 2+ R - fE— KAV ENERE T
A V10 HIREEREMIRE T2 - IE5h - PVERVIERE BRI (LAY B R A G5

afHYLERE © AETSOT I > AR DR B H T AR RS » B4 decomposer Y de B
THREE L R e H TEITEIEZ A BUEE -

E¥F thEE B¥F thiE
ecosystem EREAR food web XU
biosphere £V pyramid of energy eI
producer EEHE carbon cycle &R
consumer HEE Greenhouse effect B = E
decomposer bayii=c primary consumer WA EE
autotroph EE-&XY) secondary consumer REUHEE
heterotroph 24 tertiary consumer ZHOHEH
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food chain ey

[ (1) feed on/live on . }

f4)(1) : Consumers feed on other organisms.

HEEDHAMED & -

#4)(2) : Decomposers live on animal remains.

iR LB AR

[ (2] is the . It/They catch(es) and feed(s) on . ]

ffl4)(1) - Rabbit is the primary consumer. It catches and feeds on grass.
RIBVPOHES - LIERR -
ff4)(2) : Birds are secondary consumers. They catch and feed on insects.

BETGOHES - DIfE&EE

[ © has/have energy in . }

f4y(1)  Producers have the highest total energy in the food chain.
LEAERAREERER -

#1412 : Eagles have the lowest energy in the food chain.
LEWA R/ VIVRER -

92 L L 2 S s = ‘= A2 + - <> =
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o BEEHE »

FEERESE AR IR - BAEEGI MR
After studying this section, students should be able to know that:
— TRV R SRS -
Understand the energy transfer process in the food chain.
= TIREYE T A E B SR BRI S -
Understand the phenomenon of material conversion and energy flow in the food chain.
= TfEpoTR g MR ENYE S FAEYBURAYIEEREH -
Understand that carbon occurs in different substances and is recycled between living and
nonliving things.
VO~ REE T - AEEER  ONE ARSI FEHE AR E R E IR -
In the ecosystem, producers, consumers and decomposers jointly promote the flow of

energy and the cycle of matter.

o IEERE s
5l RE—

O HIEREAE RS TRV BEE AL 110 iR n DUEIE SR a#HTIeN -
To test whether students understand that only about 1/10 of the energy in the food chain

can be transferred to the body of the eater.

(L) Figure (11) is a food chain in a certain place, and Figure (12) is a schematic diagram

of an energy tower drawn based on the total energy of organisms at all levels of the
food chain (the area does not represent the actual energy size). With a total energy of
approximately 10,000 energy units, the total energy contained in Tier B is closest to

which of the following?

Re fATRRERTTRED 25 FHR%T 3
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(A) 100 Energy Units

(B) 1,000 Energy Units
(C) 10,000 Energy Units
(D) 100,000 Energy Units

=N

B

(30 Bl(+—) RAHA— R e - B+ )RR i o R R A Ve e
FréaSdiryaE B n B E (AR UREIREE AN - 35 5 P Ie R R4
&k 10,000 REEFAL > QI ZPE AT S HVSERE B BT Mo 2

et
\ E(+—) ¥

E(+=)

=N

==X

(A) 100 FEEEAAT
(B) 1,000 SEEEEAL
(C) 10,000 FEEE{L
(D) 100,000 FEEEEfr
(111 R =525 23 7H)

#ZFH Solution :

BT - BV E SRR (R I - EEEERET - HEREIEER
By AEGERIEHEUR » K& V10 e Er[ DUEIE 2 RaEIVEEA « (I Bl - gdE
TR ABREIGRE R e > HARIHREFAYARRE B4 Ry 10,000 gEEEAT - S ERSEIER AR &
P& Ky (D)100,000 FEEEAAIL -

In the food chain, the energy contained in the food will be transferred through the feeding
relationship. During the transfer process, most of the energy of the ingested person will be lost
in the form of heat energy, and about 1/10 of the energy can be transferred to the body of the
ingested person. As described in the title, the snake population feeds on the rat population, and
the total energy of the snake population is about 10,000 energy units, so the B level of the rat
population is (D)100,000 energy units.

94 ; ” 2] _-— 2 > s == 3 A2 of - s < 2 =
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Teacher: From the picture, can students see how the food chain is transmitted?

Student: Pass from the plant level, rats, snakes, and finally to the bird (eagle) level.

Teacher: That's right! Which organism has the most total energy and which has the least?

Student: Plants have the most total energy, and eagles will have the least.

Teacher: Wow! Everyone is great! Do you know how much energy can be retained in the
body of the eater every time the energy is transferred to the upper biological level?

Student: About 1/10 the energy.

ERl : [RISRERE T A UE TSt AGE (R S P AR 7

B (eEYIE - B - e RRFIRH (ZE) EREIE -

EHl: JeEE | ARG R e B RS ~ R ?

B4 EYSREERS - MEREERNAYIER— SR -

ERN R RFRERE | AMRMIAEREEEE E—HAEYIIEEEIE - 2/ DIVREEREN
iR B EHREN ?

Bz 1 K& /10 HYRER -
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The Types of Ecosystem

N

-
0o IFFEEREFT Y o

R F I A RE A AIEAY - a[ AR o BRI E RE S SOKIS A ERE & - PEIVERE R
MR E i~ B2 OREBHIPERNER - ATl R ~ 5 -~ VDR - DU RE
%o BVKIEAERE S A DURIRUK P ESURIE & 7 » 73 RkoK ~ T ~ JBEAERE & - I
Ah o FEBCTTIH - PR EIA FEERIAY AR & ~ &I~ DUSGRMAYTESE - 2ZETRT LIS LLE
= RIESE /48 (ecosystem, forest, zone) » B FA [F] £ 57 B R [EPE AU AR RE £ ~

FRARERIE e — TNIAREN SR - H SRR R desert HYSEH
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EF thiE EF th3
tundra ecosystem HIRARE R freshwater ecosystem RIKARE %
grassland ecosystem BERARE R estuarine ecosystem S CIAERE £
desert ecosystem VDVEAERE 2 marine ecosystem NEESE N IEN
forest ecosystem PMAERE R intertidal zone il
needle-leaved forest R TYIN neritic zone R
deciduous forest SEIEMR oceanic zone KIEE
tropical rainforest Bk wetlands D
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(1) can divide into .

f47(1) - Biosphere can divide into land and water ecosystems.
AV ] DLoy Ryl B K A RE £ -
4] (2) : Forest ecosystems can divide into needle-leaved forest, deciduous forest, and tropical

rainforest ecosystems.

AMERE R AT LS Ry ST AR ~ TRIEMEAS T AE R 21 -

(2] is known for

f4)(1) « Intertidal zone is known for rich biological species.
Wi LUEYEE S E B -
f4)(2) : Estuarine ecosystem is known for salt plants.

A RE SR R BEAE ) -

o BEEE »

FEE AR TR - BAEEEII MR

After studying this section, students should be able to know that:

— ~ TRVEI B KIS S TR RR RV ERE] - AR B
Understand the range and characteristics of the intertidal and neritic zone of marine
ecosystems.

T TIRAEEERE S IR B R B

Understand the interactions and changes between organisms and ecosystems.

o R f AR EFRE TR P EEERT F
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w BIREERE o8
BllE—

StHH SRR A R A TR R ARV B YIAH AL -
To test whether students understand the characteristics and biological composition of

marine ecosystems.

(3£ ) Humans put artificial reefs underwater to increase the habitat of algae, coral and fish.
These reefs are most likely to be placed in which of the following areas?

(A) Stream zone (B) Estuary zone (C) Neritic zone (D) Oceanic zone

(S NBRE A T b R AOKIER ARSI ~ M R Oy B2 B fifeae v]
REMCERUE MAIWE—Hthl&E ?
(A)%fils (Bl (C)RMEE (D)AFE
(111 FR =555 4 #)

fZFE Solution :

AT - Al RV EEYYE - RIS - BEE S B
HiHA fe a5 > BB F(C) -

The shallow sea areas is full of sunlight and has nutrients washed down by the land, so there are

many types and quantities of organisms, including algae, corals and fish, so the answer is (C).

Teacher: Do you know why shallow sea area should be chosen for this question?

Student: I don't know.

Teacher: The teacher would like to ask if you have watched Finding Nemo?

Student: Yes!

Teacher: That's right! In the movie Finding Nemo, we saw many creatures, such as corals,
clownfish, and even all kinds of fish. The place where they live is called the shallow
sea area, which is the area below the intertidal zone to a water depth of less than 200
meters. There are many kinds of creatures and plenty of sunlight, which is a suitable

place for coral and fish to live. So everyone knows?

Student: That's right.

98 c s et e se s
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0

24 A

ERN 2 | EBRAE REREFERMERIRZAEY) - B - /NMER - EEEEA
BERAY SRR > AP AR RENLRE - AL DU 27K 200 AR
DINHyE - AVIREEE S HEpt e le - EG R s ATEAH T - B
REAE T ?

B RPN

pIEE—

st - NERER ARSI AR E] -

To test whether students understand the range of the intertidal zone.

(LX) Asshown in Figure (6), a small island in the sea has a sand road that can be connected
to the beach on the opposite bank. This road is exposed or submerged due to the rise

and fall of the sea every day. Which of the following statements about this road and

tide is correct? Sand

Beach

(A) The road is in the intertidal zone. Figure. 6

(B) The road will be submerged by sea water during dry tide.

(C) The road is exposed to the sea at about 12 noon every day.

(D) The greater the tidal range here, the better the road can be exposed. The maximum

width is narrower.

99 o e N ST B = op Ll s aeon o
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(S0 AT » 35 NG — TS S D A58 - R 4 20
TP KT - T VAR B B 1 8 TR 2

(A) LR BT EE R - itk
(B)ELIEESAEHZ T G O K&E R -

(O R P A B B U i -
(D)ELHEF K > RS AE FE AV R R TS

L S
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fi#RE Solution :
BRAS L FSRE SR KRR R - BB FE(A) -
The intertidal zone is located at the junction of sea and land, and is the area between the rising

tide and the low tide of the sea. Therefore, the answer is (A).

Teacher: Last time we mentioned the characteristics of the shallow sea area, now let’s talk
about the intertidal zone. Do you know where the intertidal zone is located?

Student: In the area of high tide and low tide.

Teacher: Yes! So it actually has something to do with the sea tide! Do you know the
characteristics of the organisms in the intertidal zone?

Student: I don't know.

Teacher: Just because the intertidal zone is in the area where the sea water ebbs and flows,
the creatures living here need to have the ability to adapt to the changes of tides and

the impact of waves, such as the fiddler crabs and shrimps that we often see in

freshwater mangroves. It's an intertidal creature!
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Environmental Protection and Ecological Balance

BvA A wTIE TN S N
BTRALEIREA S GE 2 BRAGE

AEHE I FIRE RGP RV HELS: o EILAE 6-1 AUEN Yy 28 T MBI
JEK > AR SR AR BT RN SRR AU A RE Y3 © 6-2 AT IR S A SR E
BEIHIEK - fETE HIPPO INEL > SRl E Bt ARER « SRS A ~ AR ~ BRE0T
g~ BRBEGEH - 2L EE NSESHVRE > FrlREERERE » 6-3 Al 7 RS
AV LU AR REHY Py - FeMTrI DAGE H R A0E 9% & SR #YH R © Reduce, Reuse, Repair,
Refuse, Recycle » ZRELEPER > —[EfRiEH(MI =R HE B ATHIEK -

102 FYpAMBEARETRIP S FP FEENRT



SN 4 ’ - S e = T JEF < BRI Y NN
OV HT R TRT R EET P oo UFAREREFL

6-1 Sk
Biodiversity

N
A/NEITREIN R AE SR R - EVISEMEIE AR et e - BiE
WEM ~ SRR B K AR AR RE AR R LTI Y AR RE SR &G I H B e 4eRr A iR
HYPEHE EE - EYS AR/ NEIR A oy B =g © BEZ M - WS HMAAE
REAR RN - Hor B YRR AR (B AR IR TP A T 2 S S S R AV A RS

e ISR B N AR R AR S 2 B MM IR R A SRRV B - A E BRI Al
LIEsUBE G ERIBH A - BRI A ERE ARG -

¥ thiE EF thiE
biodiversity EXYEZEes extinction TR
genetic diversity BEESEME balance Y-ty
species diversity YIS R stable B
ecosystem diversity EREAR N
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o not only but also .

f4)(1) = The disappearance of bees will not only cause the shortage of vegetables but also
influence our lives.
EAEHVHRME EIERERSE R - EE R R4 -

fa)(2) : The disappearance of bees will not only affect the production of coffee beans but also

the manufacture of cotton.

EREAHAENMEG e BN E - g BRI A E -

( ® The higher , the more/better

#1411 : The higher the species diversity, the more complex food webs can be formed.
Vit RS ARSI R B4 -
#4)2) - The higher genetic variation among species, the better adaptability they have in the

environment.
BESEASIYIE SRR EE B AR EAEERE T

« BEEHE »

FEE AR TR - BAEEEEII MR
After studying this section, students should be able to know that:
— TRV SRR S B E S
Understand the concept and importance of biodiversity.
= THRAEE RS B YA DRI (4
Understand that biological resources will affect the interdependence among organisms.
=~ THEERE AR RE RIS -

Understand the concept of protection of the earth's natural environment.
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To test whether students understand the layers and benefits of biodiversity.

(L2 ) Nature is full of all kinds of creatures, but ecologists still strive to protect the existing
species, and their main purpose is which of the following?
(A) Establish natural reserves or national parks.
(B) Maintain biodiversity and achieve ecological balance.
(C) Create new species and increase international visibility.

(D) Provide an environment for more leisure travel and education for Chinese people.

(30 BT RImE LT B EarAY) - BARSERMGESIIRER FHYE - HE
BEHA R FEIfEE ?
(A)RRIL B PR e s 5 N E -
BYERFEMS RN - BRI -
(ORISR - fEEEIRAIAE -
(D)se BB B 2 IR IR R B HI PR 5

(93 SRR PR — ISR 5 )

fiZ3E Solution :
IRAEB IV YINE Ry e R IRE SRR Y U7 74 - BEE(B) ©

Conservation of existing species is the way to maintain species diversity, so choose (B).

Teacher: Do you know the three categories of biodiversity?
Student: genetic diversity, species diversity...

Teacher: What else?

Student: Ecosystem Diversity!

Teacher: That's right! great!

Student: Then why is biodiversity so important to you?

Teacher: In order to sustain the natural resources of the earth and leave a better living

environment for the future, maintaining ecological diversity is a very good method.
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B4 T ERRRSRN
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B 0 MRS R M R R AR B 7

ERN R TKEHIERHIE AR > A ARACE A ATEIRET > Horp > 4 ERR ML
e EIER ARGk -

BlE_

SR ¢ MERERAES TRV SRR TR -

To test whether students understand the way to protect biodiversity.

(F£3Z ) Which of the following measures will help maintain biodiversity in Taiwan?
(A) Expansion of agricultural land area.
(B) Alien species introduced from abroad.
(C) Establishment of National Parks and Ecological Reserves.

(D) Fish captured in streams were kept in aquariums.

(th30) NI A B A 2B AR YR B ©
(A) FRARSEHHLERR -
(B) FHEESNS [HESMATEAED) -
(©) BIIEFAEHEAEGRER -

(D) fiife o Ay S g A /KA A2
(94 B 55 IHENIE 1 7R

fZFE Solution :
BB 1A/ D fH HARREEE - EVEENS - EZELEEREAZER AR
BERYEETE - AL C » SRIr R A EFIPRaE AR 4 AR V2 1

Although Taiwan lacks land, we have a rich natural environment, and high biodiversity. The
option that does not affect the natural environment should be given priority. Therefore, choose

C, and establish national parks and protected areas to maintain biodiversity.
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Teacher: Do you know the key points of maintaining biodiversity?

Student: Reduce human intervention in the natural environment.

Teacher: That's right, that's great! Although we are also creatures living on the earth, the rapid
development of people's technology in the past has invisibly caused the destruction
of many natural environments.

Student: So what is the effect of setting up protected areas and national parks?

Teacher: Great question! Through protected areas and national parks, people can be warned
of the importance of natural assets in this area, and human activities can be

controlled, while achieving the functions of education and environmental protection.

EHN . REAEEE LY S A T — RS ?

B D NIEE B AR T -

ERE : UEh BT | BRI MITRATSEMER ERVAY) > (HIBE ARG TR RS
f&& o S T EBIR TS R

B4 0 AEarirsg @M R A B A EESUERIE ?

EhN . MERERYE | BEREENER A EEHE R A& A EREE
PE o M HERIAREE) > R Z R BEERIRAHYIIAE ©
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6-2 £V HRMEERAIEH
The Crisis Facing Biodiversity

ANEHEEIR R AV SRR RATE R » K3 6-1 f22IRY T ket ) AURES B E R - 6
2 &N T B AT B IR R Y U ORAYARRES - B (LR T AR ~ S AR
HYSIA ~ NCIRERE ~ BB T ~ BIRBEMEA - s AEE TSR B 1F M
f# - BI%y HIPPO [A3% - {(HEE HIPPO RIEEHY F a4 FN G E R NEEAENRE

AYEDIL T - B BRI 7 - NIEREE r4dl > A DL AR R EAFIER

HATE A — R ERITT Ry - A BRI PR T RS EE AL - ST

T ] LA 9 14H HIPPO PRIGEHY R - B (s sy ERrURAVE R Wi & /2RI
[ ) £ P U P P ) BT A S R (T R %

fishing

B¥ thE BF thg
The HIPPO dilemma | HIPPO [A}% | human over - Population AR
habitat destruction EHATEREE | pollution IR
invasive species A FERYS [ | eutrophication &1k
exotic species P4 N biomagnification EVICRAIEA
overharvesting by hunting and
alien invasive species | YR AfZTE B R

BlY pRGRETRETRAY (2 F P EFREF
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® The crisis of will lead to the of .

#4)(1) = The crisis of pollution will lead to the unsafety of water resources.
TSN BRI AR L2 -
#14)(2) : The crisis of overharvesting will lead to the extinction of organisms.

MBI R A Y)AERE

-

[ ® We should/shouldn’t to prevent

f47(1) - We shouldn’t release our pets to prevent them becoming an invasive species.
BT FEaZ By IR A P ge Y LU Se LM Rl R S AR AR A

#4)(2) : We should slow down the development of mountains to prevent habitat destruction.

HAIERZ BT HY LR A B 3% DU S B B -

o BEEHE »

FEETARITR - BAEEELITE R

— ~ TEIIMER N AR R E -
To understand the impact of exotic species on the ecosystem.

= THRABURBIE SRR > e RE B AR -
Understand that human activities will change the environment and may also affect the
survival of other organisms.

= THRFTARI A REVE N B g SR -

Understand that all citizens have the right and duty to maintain biodiversity.
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Test whether students understand the concept of exotic species and ecological

equilibrium.
(P£3Z ) When an ecosystem is in equilibrium, which of the following statements is most

plausible?

(A) Substances are no longer recycled.

(B) Introducing exotic species to multiply will change the original balance.

(C) The number of births equals the number of deaths for each group in the community
(colony).

(D) The total energy received by consumers is the same as the total energy contained

by producers.

(P30 EFR—ERERETR PR - YRR A e 3 2
(A)PTE A FA BRI FHRIER & -
(B)5 S MRAE BT & B SR
O (%) TS REHABEFRILCHEHA -
(DYHEEFTSHVARE B A E B AT a VA sEEHE -

(105 &5 E AR5 6 )

fZFE Solution :

FREZCPE—TEENRE P - HAYINVEER T HHAENSETIN 2B HAIE ARLE

FIMEEERMENEEGURAELZUREL - AETetan it s - BEIMEE A
Tl B D B A R AR R Ay -

Ecological equilibrium is a dynamic balance, and besides birth and death, the number of
organisms is also affected by emigration and immigration. In addition, the energy provided by
producers will be lost in the form of heat and will not be fully supplied to consumers. But the

introduction of exotic species will indeed change the original balance of the ecosystems.

Teacher: When an ecosystem reaches equilibrium, it usually means that the ecosystem is
currently in a stable state. Then, do you think that if the number of a population

remains the same, the reason is only birth and death?
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Student: In addition to births and deaths, they are also affected by emigration.
Teacher: That's right! In addition, material recycling is a phenomenon that has always existed.
Student: Then why aren't the energy flows of consumers and producers exactly equal?

Teacher: That's because once organisms are alive, energy will be dissipated in the form of

heat, so the energy of the two will not be exactly the same!

LR AR ERRAREFVMEE > EEAE R AR AR HAIRRHERERGIRN - LB
EEEE—REVEBER A - FRAAHARECE ?

PR 7 HAEFBETSL > 2@ A A

ERL 28 | HIMYETERA RS — BRI ERR SRS

B PR RIEHE BN EENRERRE N E5E 2 HFHIIE ?

ERN RN REAYER Sy sEEM P P RPEIE AR - NERE

RE RN G5 2AEEIE |

g
e

pIEE—

sl | BRI AR A T ARAN A E R S A S R T
To test whether students know how to directly and effectively avoid environmental

pollution.

(FL3Z ) Which of the following measures is most effective for the viewpoint of "reducing
TBT pollution to the environment"?
(A) Announcement that TBT is a toxic substance and must be declared before it can
be manufactured.
(B) Ban the use of TBT and develop non-toxic alternatives.
(C) To study the degree of harm of TBT to organisms and humans.
(D) Imposing additional taxes on those who import and sell TBT.
(P30 St TRD TBT BERRHY T ) SRS - MM R AR ?
(A) 3 TBT JRyeMEWrE » S RERES -
(B) ZIEfFEA TBT - MG EEEMERNI AR -
(C) W7E TBT Y R NS EILE -
(D) it ARINE TBT HNIEERT -
(90 4B 155 —THL M 56 )
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#ZFH Solution :
TBT & —EHREAENYE - Nt BRI e e -

TBT is a substance that is harmful to the environment, so the most direct and effective way is to

prohibit its use.

112

Teacher

Student:
Student:

Teacher:

4
B
B

ZHhi

: The four options are all ways to reduce environmental pollution caused by TBT, so
how to distinguish which one is more effective?

I don't know, all four options seem to work.

Is it because the rest of the methods treat the symptoms but not the root cause?
Bingo! Whether it is to declare, study the degree of harm, or levy taxes, it cannot
change the fact that TBT pollutes the environment, so direct ban is the most

effective.

VOEEEIEET 2k TBT BERED ST > ANEE S P o T E ELR A e 2
AFIE > EVUEZEIE A AT

BN HER T EUBTRA AN ?

EET | AR - I EEREECERN - #-FREIE TBT bS5
FHVEE > NILEHRAEAA SR -
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6-3 RBEHEEETE
Conservation and Ecological Balance

PF

B AR E YR R DU A RE P RTAVELS, > R A R e AE BRI ORE
RGEHIIT Ry - FEEEET—FALG > 12E] T ARIRE HIAHR AKVBLARR - RIS AR IR
sEENTHYIEL H 2R - FEEIRE] T GEIIRE I 0 GEERIRIRE EUEE TR SR
el HifE a8 va TUREIS A E - JE HAF LR PR IREHIENEY) - B1% > MR
EELEEA > SEIPREHMHIHIER - FEFLCTTIE - conserve Al reserve +S3AH{EL » {HAE
ke AN TR - AT T AR BSR4 oy R (8 B A 2=

B¥F thiE BEF thiE
conserve (v.) / conservation (n.) | fRE reuse EHE{EH
conservation area PREEER repair “ENE
national park EEgNE refuse 4
reserve R recycle (=L
reduce = air pollution ZERT I

13 R AR RS TRER A F P R



-
Frv g P we IIFAEEREET Y

® 1In order to , we need to/can

f4)(1) = In order to protect the environment, we need to reduce the amount of garbage.
Ry T ORBIREE - FFIVENIRRE -
#14)(2) - In order to have clean air, we can take public transportations.

Fo TR ERZFHZER > FMTa] LSS & T A -

2] can cause/ have a bad impact on/ result in

4 - Deforestation of hillsides can have a bad impact on our environment.

WAL S BRI R B G A SRR &

o EEHE »

FEEEE AR ITE - BAEEBIIMER

After studying this section, students should be able to know that:

—  TAREACRE BRE R B o
Understand the measures and concepts of nature conservation and protection.

o TN REATEIE AR EH RRIE AR B o DIERAERR P -
Understand that human beings can take actions to enable organisms to grow and
reproduce in the natural environment in order to maintain ecological balance.

= TRREIRH K A P B AR AR RE T

Understand the sustainable use of resources and maintain ecological balance.
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To test whether students understand the concept of ecological conservation.

(L2 ) Which of the following statements is incorrect about the impact of felling trees on
hillsides on the ecological environment?

(A) Increased complexity of communities (colonies).
(B) Deterioration of the function of fixation.
(C) The ability to conserve water resources is weakened.

(D) Decreased ability to purify the air.

(P30 BRI AR A REBRIT AT IS YR 2E - MYl A ghast 2
AEEEE (BF%) HUEFEMEN -
(B)[il & I RE 8 7=
(OEAKRIIRE TGS ©
(D) F 22 RV IRE R -
(94 SR s — ISR 3 )

fZFH Solution :
AR B & 5 B AR PR FEMERR R - B5E(A) -

Deforestation on hillsides results in reduced biological complexity. Therefore choose (A).

Teacher: I would like to ask students; what will be the negative impacts on the ecological
environment by cutting down forests?

Student: It should reduce the function of the whole soil, water conservation and air
purification, because the number of forests will decrease.

Teacher: None of the above is wrong! Cutting down forests will lead to a reduction in
biological complexity, and fewer forests will also result in no way for carbon dioxide
to be absorbed, and the function of the soil will also deteriorate. So the above let us
know the negative impact on the environment after deforestation, and the topic
should be chosen wrong, so choose A!

Student: Understood! Thank you, teacher!
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RN AR E B LR A AR A (T JEE S s B 2

B e IR KR DAR A B2 R AV TRE T - IRt Ris b 1 -

Zhl - DLEEUAEE | IR E E R E YRR MR (RSN - M Dt S R TR
(BRI EGERML - TIBAYTHRE &S o ATl L ARSI RE BRI &
R AR - M H Y - U A

B T | EREEET !

pIEE—

st - MRS AR S T EKEIROREIAE -

To test whether students understand water conservation measures.

(£ ) Which of the following measures is most appropriate for the protection of water

resources?

(A) Afforestation and increased fertilization in catchment areas to promote tree growth.

(B) Although groundwater is continuously replenished due to rainfall, it should
still be used to a limited extent.

(C) Widely set up water leisure facilities in the reservoir to improve the utilization of
the reservoir.

(D) Discharge the sewage from the factory directly into the sea using the discharge

pipe, so as not to pollute the river water.

(h=0) BR/KERIIOREE - TEI R i E e ?
(AVEER/KE IS MR DIREHE - DAeEMAE &
(B)s T /K BER R B 7T - (DEREREA -
(OF7KEE N EERK SRR - PAE#E 7K EEHTA A -
(D)FIFHBURE L T /K EREFEA ST > DL A9 K

(93 R M 12 7))
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#ZFH Solution :

(A HREAC R EK 55y (C)PRMIEi AT TAKIR - (D) A o] ERERE 5 /KHER g
R Ry i 7K 8O K R S A s B AR RRER T HUE(B) -

(A) increasing fertilization will lead to soil pollution, (C) recreational facilities cannot be set up

in reservoirs, (D) sewage cannot be directly discharged into the sea, so choose (B).

Teacher: Water is the most important element for human survival, so the protection of water
resources is very important.

Teacher: Do you know how the descriptions of options A, C, and D will pollute water
resources?

Student: Afforestation and fertilization in the water catchment area may affect the
downstream water quality. Reservoirs have an important water collection function.
If too many leisure facilities are installed, the water source may be polluted. Why
can't the sewage be directly discharged into the sea?

Teacher: That's a great question. Because water resources are recycled, seawater pollution

will one day affect the overall water resources due to factors such as rainfall.

RN KRAFEFRERNILER > FTUKERVIREIEE EE -

T - HSRZRIE A ~ C - D BRIEARGIL & B T AKERLE ?

B4 FESEKEEMICEAL 7T RE &2 8 MK E ~ KR A EEEKIIRE » EiE
BRI TAOKIR - H Ry BT B ELRE RS T /KR 207K e 2

RN E(EERERER - AR/ KEREGIERE > BKETHEA — KGR RlEMR
N ERAKER -
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BSNEEER More to Explore

HHMI Biointeractive

LR o T AR A T B (5 R R R R
LA ) -

https://www.biointeractive.org/

Rediscovering Biology: Molecular to Global Perspectives

wh o SRS B L EIE -

https://www.learner.org/classroom-resources/

||

L.. -
2 (TR - SR UL AR A, - B i'-%._ : ,g

||

Khan Academy

TR - ARSI R R AR

https://www.khanacademy.org/

Interactive Simulations, University of Colorado Boulder

el EKERE BRT4EY  BEBFEHEME AR -
https://phet.colorado.edu/
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A Reference Handbook for Junior High School Bilingual Teachers in

the Domain of Natural Sciences (Biology): Instructional Language in

English
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