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Abstract

Scientific thinking is one of the core qualities of biology in the new biology curriculum standard. Its
meaning is to respect facts and evidence, advocate a rigorous and pragmatic attitude towards knowledge,
and use scientific thinking methods to understand things and sole practical problems. High level scientific
thinking needs systematic cultivation and exercise. Therefore, how to implement scientific thinking in
biology teaching is a subject of general concern. Among them, the form of experimental teaching can
cultivate and improve students' scientific thinking, but experimental teaching is easily restricted by many
objective factors such as time, space and equipment conditions, which has little effect on the cultivation of
students' scientific thinking, The biological simulation experiment has its uniqueness, which can solve the
above dilemma. Therefore, this study will explore the impact of biology simulation experiment teaching on
students' scientific thinking on the basis of investigating the current situation of senior high school students'
scientific thinking level.

This study takes 100 sophomores of a senior high school in Shihezi City, Xinjiang Autonomous Region
as the research object, understands the current situation of senior high school students' scientific thinking
through the questionnaire method, formulates a scientific teaching design of biological simulation experiment
based on cultivating students' scientific thinking on the basis of clarifying the connotation and characteristics
of scientific thinking and the essence of biological simulation experiment by using the literature research
method, and implements the teaching of simulation experiment in the selected experimental class, Routine
teaching was used in the control class, and questionnaires were sent to measure the changes of students'
scientific thinking level in the experimental class and the control class after teaching intervention.

According to the pre-test results, the flexibility and agility of students' scientific thinking are at or above
the medium level, but the profundity, criticism and originality of scientific thinking are generally at or below
the medium level. After the teaching intervention, the flexibility and agility of students' scientific thinking in
the experimental class have not changed significantly, the profundity, criticism and originality of scientific
thinking have been significantly improved, while the level of scientific thinking in the control class has not
changed significantly. Based on the analysis of the research results, the following research conclusions are
drawn:

First, the scientific thinking level of senior high school students is generally at the upper middle level,
but the development of each dimension is unbalanced. From high to low, the order is flexibility, agility,
criticism, originality and profundity. The latter two dimensions are at the lower middle level, which can be
targeted and strengthened.

Second, through the teaching of biological simulation experiment, students can comprehensively

analyze the research object, abstract the essential characteristics of the prototype, exercise students' scientific



thinking ability, and significantly improve the profundity of scientific thinking.

Third, through the teaching of biological simulation experiment, students can raise questions, express
different opinions, eliminate secondary interference factors in the process of experiment, and the criticism of
scientific thinking has been significantly improved.

Fourth, through the teaching of biological simulation experiment, students can summarize their own
learning methods, explore new directions and ways to solve problems, and significantly improve the
originality of scientific thinking.

Key words: scientific thinking; Biological simulation experiment; High school biology
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ZIAAFAEAE DM, i B 1E G TR R AT
# 7-8 Bl B YK FF I ) KMO FEURE R s 46

KMO FlELREF 546 56
KOM HUFEId V) 1 %k 867
E AR R A RO A AR 77 1561.440
H HJE 816
wE M .000

7.3 AR R34

7.3.1 fFZR AT &R AL EL

W R U AW F i i 2| A oy, SR T E, W s
TR YRR 5 I DU PN B85 AAH [R] B2 & TEORE 7 B4 7K1 Jiril [v]
%, 3400 43, WG, SmEA RGN 375 4, AHHGE AR B4R K
FHI (PR B S B HEAIG R PE . S e — (100 IR NSRIRPE, = (13) BEfE
RXHRREE. Horbm T (100 FE 48 A, B 25 A, w23 A | (13) BRI S2 A,
BA 27 N, & 25 N BN PES IR BYEKSE S (KR 45 5 SPSS #EHT t A4
5, BRI RR, SRE AR E4EKFLREZR (P>0.05), AT LUHEAT /522t
Ho

2 7-9 XTSI TE KB REA ¢ K3

I H SEER IR X} eI i EFERR thR
BME  wEE BE WEE Sig Sig. CRAM)
RZME 3.30 422 3.25 667 788 791
RiEE 3.46 515 3.45 534 911 240
fertE 332 336 3.56 .649 585 837
BaEME 3.60 668 3.58 761 789 795
et 3.22 475 3.26 374 758 .805
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7.3.2 ARTRBZBHE D

7.32.1 WREIIRIEZEBYEKFIVR D

AW TENEFE BAERRZ M . RAEPE. HEAE . SR el 5 ANgEREVEY
AR YK . RIE RS R, K 375 S REE T L, BMET 2.8 &
LA R YRR B0 1E 2.8-3.4 X A1, SR E B 4K —/# 850 1E 3.4-
42 Sy XIEAN, SRR B S8 4.2 45, SEIARFEE B YK .

AR YR P80 3.40120.527 4y, T B SRR AR K Rl B 4E KT
Rif, (ARMEBYEKT S TR AT, s BRI B . RiE . KA
PEL HEAIEL B, SEEEE R, N 3.5510.619, R PEGE, IhEITES ) i
ik, 43.2240.642, RRKF—M. Bk BF, BHER4KFR S 2 EERTE 3.4-42 5
21l ZH AT%0F AR B KT R R, 32.1%M 22 B R # B YK — i RleE B g
KPEMET 2.8 ARG 1.8%: BmT 4.2 4, REEBYKTFERFELH
19.1%. HARGE G40 F Fros:

2% 7-10 B K OT F 3% 4 B KA E G5 20 B

i H DA w/ME e KAE FEME PRt 22
RZ1H 2.60 2.40 5.00 3.39 603
RigE 3.43 2.57 5.00 3.50 .590
AT 2.91 2.51 5.00 3.32 642
BENE 3.52 2.40 5.00 3.55 619
Z ool 2.67 2.17 4.25 3.22 642
B B4R 214 2.30 4.65 3.40 527

R 7-11 P AR B YR KT EO A LB (NEL %)

i H I 3B
(1, 2.8] (2.8, 3.4] (3.4, 4.2] (42, 5]
RZIME 14.0% 23.3% 40.3% 22.3%
R 2.6% 9.0% 47.8% 40.6%
e 9.0% 25.0% 43.9% 22.1%
BB 3.4% 18.1% 56.3% 22.2%
Jh 1 21.0% 33.6% 30.4% 15.0%
Rl B Y 7K 1.8% 32.1% 47.0% 19.1%
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7 BRI ST S ST R T BAFRFREF LT
7322 IR SR FEHENRNEEINR ST

& 7-12 B AR ZIE

i A B REE R %
e A it e

Q4 FAEMIES LA AE MBS 123%  16.5% 34.9% 32% 4.3%
W GOHAT RS, MR AR BURHE

Q27 AW ARBFEVFEEMME  104%  11.5%  27.6% 262% 24.3%
T PR ER 2R R0 X )

QI BB EMFMBEANFRSER T 12.7%  303%  154%  20% 21.6%
LA HIEL, AN k&

Ql6 AL LM AN RS T 12.7%  24%  28.6% 27.4% 7.3%
PR AR S, AL R, IF

R A 2 S P R

Q22 TEfR R I R , AR AT 7 12.5%  17.3%  25.4% 33.3% 11.5%
TR FE0T SRANHE T i) L, s> — 5

HEFRE

QIO fEB Ao, KA 8% 24.4% 322% 28%  7.4%
Xt 5 R A R E AR AL, R B AR

R TR R E AR

TERE B YRR ZME T T, FEHE T A S B R P T A IS
ME . BUEERIEE (Q4. Q27. Q11D, PAKBIEBYER A EAME JIMIE I, anjAgh s
RE1 (Q16). HTEEAREST (Q22. Q10). MIMHBLEFRKE, L1 50%M A4 B Pt
T A ZEA ST Z B HEAE RIS, 295 40% 005 AN A FIHR
AUEE T LERCREL, A TR e IS5, SR AEATE R B S H IR T R G E
BT AYNES, AT AIREHMTIESRMIEN. STREERYEENER, 46 13 1%
A BEReE IS FHAGNHERE . SEEEHERE . TSR &S EIT IS, K S Ak Trix tk
BYEITIERE A RGR . SRa Ul BIESS R, BN 5 2: AV AU SE e Z0s weit
PR RSR AN S 2 M B R A, Bh A M R AR S50, e e R
BYET%, BB EZE E AR
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£ 7-13 BB 4ER RiEYE

il s W REE WE e
At e wEfn

Q15 T4 S, W HAEAR  225%  31.6%  13.5% 244% 8%

B O R R AN v A

Q3 il RMN—AM AT M EEE  16% 32%  252% 20.1% 6.7%

A ]

QI8 FkFE T H LA UL TR,  13.6%  22.5%  32.1% 268% 5%

% 1 FEXTE B 48 R AT IS

QI MiXt—iE MM, RHEH  47%  172%  32.1% 345% 11.5%

REIDCAR B AR M) &, AT IR 9N 2

Q17 HIAELENRINEGAEMFH R 52%  13.8%  202% 36.4% 24.4%

(-, 2 xt b= AR g

Q29 fERE MM, REDLE  153%  154% 32%  273%  10%

GoTReSs, BRIE — N7 AT

%

TEVEOY A R 22 YR RIG YRR, AU 7 A R TA 5 2 B B 4w 3 AR
H (Q15) PLA A SN A BN AT 708 (Q3. Q18. Q29), MIAIE4
R, e AR T DLV B R e A B R A, A T I AR B A S R g H IR %0
AT 45% I 22 A AN 8 BUOCTEHERR XA IR, 2 SEBRis - A # 5 IR, 25 5 [
NI 2 IR ERS, WiksaiRER. M Q3. QI8. Q29 HIHEERE, KEHpAr
—REIWIBE I B R, RAAR 10% 052 EGet RIS HTREE , XAE ) 815 s 4
o MWFAXT QL. Q17 PIRRHIMEBHHLAT URIL, Al DT H 8 A G v B A5 5 R
KK A7 DA HR, WA H TGN AEMING, 2T ZCEE b a] CLA 224 1
RO, AR REARH R, A AR BN R AN, AR
Tl A 2R
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= 7-14 B2 AR R
fF] @it FEA b AE R mR
AFE AFE e M

Q2 TEAM SRR, BN 8.6%  262% 36.7% 222% 6.3%
SHT, T HRHTSE, KEA NG
Q23 AL HIMT LI LB A BMER 43%  26.5%  422%  23% 4%
TR, A H I R R R i) R
J 38 E 3 1) R
Q9 fESEIG e, X T HBMIE,  16.6%  33.1%  22%  203% 8%
I ER B N T B e IE R 1
IR
Q28 AW A, TRALUSHZIE  7.7%  30.5%  344% 232% 4.2%
H O AEIEAT, A S
Q26 HALWIX P RHAMEARFT AR  10.5% 22.6% 36.5% 24%  6.4%
A, RERSHERR AT R A&
KA M [ B
Ql4 HBHATAEWIEIIG VAT, EE  87%  332% 203% 233% 14.5%
AR NS 1) 2% P HE R CEE DR 3R

FEVEA 2 AR B 2 B YL B HEAIPE R, B AR [ S A A S0 I AR R T BT 4 P B
(Q2). RIFR LI HE B R (Q23. Q9) MSZHEWTHE /1 (Q28. Ql14. Q26),
MBS R TR, WA AT 30% M 22 L LRSI R B T3 FUBE, 20 25% K22 A e
L5 SET R TP RO B, AN R F AN HOM 1 B o X PERE IR A |, S 2 i
[ T — AN R R, IR LB A AR IR, PR = S ) 2, R AR AR
WG b AT B 5% 2 A Rl o T A P b ) o 2T T S P B

28



7 BTEYMFRUSIEHFHNIERR AAFARFRMEFMIEX

= 7-15 Bl B YE R BEEE

BiF s W REE WE e
At e wEfn

QL9 HEIXZITH A 1) A, FRAEBHE  5.6% 233% 11.4% 40.3% 19.3%
TR I P A OB, LA | PR b

R i) it

Q5 WHE T XA PR INFATMIES  10% 253%  184% 373% 9%
45, R EA R SR, RIS

Q30 FE B EY - SEI T RS, Kae  8.1% 24% 16.5% 37.3% 14.1%
POEHEAR T2 HK R, RIES

B S )y %

Q24 WRPFL R S ebEHE Jae 17.2% 232%  20.6%  30% 9%
HRH — EPRIU A

QI3 FEX AW RN, T H AL 14.1%  172%  153% 324% 21%
— B A REE AT S A A, F R

S

FEVHO A E R BRI B PRI, B R SR R 22 A 5 RE 6 PR B4 R I 1 Y
KR LR e AT LS5 R AT, 40% DAL i 2 AR AE R Ao KR N BES BOM PRI L B
FEM AR . T AR o, S AR DA JIAE R S FR) IR ) P R R K i o B A 5 BRERA
FIT CAZETAE - I ) R B 07 bl B8 Dy 2 A JE RS P RO 2, T bt S e ) 8 25
iRt RIE, AR BN BEEIEL T REACTRGEIRES, B2 10%1)%
A BRI LUK, Xl B BUMAE IR i RRX A 2 A i IR, 45 T A
K
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R 7-16 BHA BAER B
i H 4 HE AEiE R %

AMie AaE Rl =)
Q8 AW WM AR THAMEL:  154%  25%  31.4% 202% 8%
Ji 5, KA IS8 77 1%
Q20 AWM O A, B 113%  183%  342% 262% 10%
A S A, o ORI 51
Q6 BAREMEMATEATH. A% 13%  345% 165% 20.6% 15.4%
[ B2 210, IR A
QL2 MEELMIRMB AN F MG, 42 9%  153%  323% 372% 6.2%
HH B PR W R A
Q25 WALIBIL LA —E ML, H 112%  147%  195% 33.6% 21%
RN 2 T 4R S 8 A B

TEX A B2 B A B P AT VRN I, T2 B R 2 AR A AR ) SRS R R (R A e
73 (Q12). SEERWTHAE T (Q8) fF &5 AE 1 (Q25), LLLK 21 @iekgm v g 71 (Q20)
b g B S (Q6). R T R, £ 1/3 K2R L FE R A B £ 3 S2E 1
BEJ1, AR SZIG SR IEE Sy, XTSI T BEERE T, A 36%IM A Tk B A i
HHOKZIE, 16% 0 A EFAFE, U E QRS E A e, 75200
s Ak AR B A B

7.4 BAMFIRFENNE D F RSN F B FSE

7.4.1 FFRIUKI S5 B4 FRIER R

2017 FFRRA i@ i A R FEARAE (2017 SERRO) R 1 i AR AR 2 1 S A B
&, A CBORFNFER” M BRI RESIE”, WA, ZO0RIELL SIS
RE)— B R WA R E S Bl g A FRL O R R —, RERYEREERE
A SR BB ARG . SEERER T B — M AR RS e AR R TP SRR AT
SEEG . ACTRSEEGEE R, (RS A AR R B, AR R AR A M E R R, 2
B REAE A BB e T SR R IR Z M R R M, R SEIRB By, SR TS
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REARAZBETHREE L BRI SER 7 SR T L B AR (AR B 1, A IR A S g 4 AR N A
o, L TR AR AR A B VE AT . SCIR R OIS AR B R B R R A SR R R
EIFTR o

[ | P ] | I
¥
11z At > it
i e ¥ {Z3i]
R Wil %
¥
HEAT 9250 P
N + >
- l;f"lfggu*l || >tttk

7-1 SRYGHR T — i 25 B R 4R i BT A 2R 3R

AP AU SR AR R AR U SR, @ Fext B RAD B8R BRAD JT &
st AHEETH MY 0, BUSEIRAE “Bihscl” M« ER AT Sk In 45 AR
PAN R BONREIR o« FEBETE SERRIN, 75 BEURZ AR IR Y, 5 Bl R S R 8 — JBURPAIE 5
TRANGPERR P RE T ZR L, I FRERO . fE IR SRR, Br 1 EXT
FERBLAD S0 R AS B (45 RBEAT o, IE T EOR A R SISHER R b, X Z AT RHA 1
R, BRI, ARSI 3R IR S R YR S iR R ARE, HAASC R
KK

| e N

l

mmeoe | [P (e
HEAT S i 8l Jy ik

g [ &S

1
BEL %
E

Y
4B 45 oy o s

JEHE S5 R

B 7-2 AL AR SRR RS S R S BTG B TV 5 &

B, SRR IRTUR) — SRR R B i PR AN O, AR S SR 1 — R R
SCREMR DR B sl Jr ik, TRt B2 5 B A ) A AR S 9 I St AT Bh 124
PHEBYERI R R, MR, SRR BB B YE 1 RE OV St i AT SR R . A
b, EE A ARSI I, AT LRSI N SE AR B RE,  #AGE SEIR IR T
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—ROLRR, FIRTRLN TR AR RS, SR T LR R R R
7.4.2 IFF R F RYK PR E M F RSO HF RIS

LR G R AR R KR SR N PR 5, B0 R TR R (R AR A
S U, BAREERT B B DR SEERIY BOR R S5 R TP B, FE AR ]
BT o

DR S

B B 50 P pm— ,
el [ 2] e [ 2| ke [ Sk [ 2 6

1

¥
iy
=0
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IR

&
Ly S i fe—

t

b7 Rk it

Bl 7-3 A SRR I B A

ok, GItEEL, KB EAE RS G SO B e, PRIk RS
YT EON B S B, SRE IR AR S . BUMAE R RS, R
A HR AR AT BB, DA SR e BRI ME, 78, DUBOR R B e,
SEHOMAE B A BN 258 12 AR 2, BER RO A S i, ARELE A
AT TR, BarAEERoRBAENT G, RN EEIRERE @, BE
PO H S B0, R, (RAEE AR, MR, BRI A XA
REFR, ATLMRTE 22 ARl 2 AR BEAIREE, 51 A E MRS . ARy 725 B 2% 1]
AL, T RO AN R AR B, 3T SR AR AR RTR ZIVE A R .

5500, BUYR IR AL, A BB X T R AL TR A S P A RO SR R (LAl
T2 i S SRR SIS A AT AR, RO — i Be B B AR TR R A,
AR AR R PR B E 1H IS5 5 RN, ot XA ERES, FH
TR AR S AR A R VE AN, S R MR 5C BORE b DU HE A 2t 9T B 2R ) s
ik, FRSLIMAT, REAFK I, FEHEER R,

=0, AL, BN . XTI R YRR ST, W U R
REHE 1 22 Bl o AR AR o £ 1E ST R AE W) S AR S 00 R AT, B0 7 ZEA V)
SCHER AR, AdvE AT RE AL A Ir) (U AR L 0 B S I, LB S8 i R AN A
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K. RTINS HeAn, ZRREGS 24, DA B, w4 4
N—4UNRALIF AR A S0 . RN RE T, BUMEMGrdh S E " m e, Sl
FHEHTRR, RIAFRRERIFETRE, eofreEmpl B Yere /1. @
AR, FUMHREHIN AL OS TIRR R SER RO R AR AR, XA R T 2A R @ Ik
i B SRR A AR, RSB, SRR SRR i A R RS A, R
RN AR, BOM AT LASE TIE I G S AR, EA R EEA AL, AEE
KEE, gotbimaihaAn B4t ie. AT R SIa T, i fRaCIRERAF R VEE,
SRR, RIS MBI R, DA JA SR 50

FILD, FAERA, RIAAR. XD, AR ERE AR A AR S g 45 2
RIS R AR R PR SR B I RET, 2 ARPUER A £5 8 LU R
BYET I, T2 R R AR AT . BT — DR 7 2 AR N B AR R 5] 3 22
JRAY, F B AR R, B — PR YL, R DR 1) 8 R 1) 07 2051 R R
AR AT L 3T o FEF2HR SRR ARG, 2 A 5 B AN R A U S 30 1 T R
T, NSRBI BISRIR A A, DL SRR A T O DR e, R i RUREE, A 3E
HRE R I A GE X R o AR rh ] DUFE 70 B0 ARk o RELZE (R At PR A Ak 1
.

BHD, RIBEY, BT W RIEELE, AR R B LA SIS A
SEEMHTT, sEIAR Rt . SERP IRAMERGE L SEIRAU R AN EARSE, IR HY
FARRIEBG A2 R Seie R P M GE . AR RE T, BOMEAR PR R
A s DL, B P RE R, IR RBEER A A R, R0 SR RSB Fb
RUF G S)0E, TB EEHEHIPE . B T ARG IR, 22 AR I S B e
e, FTRUEE RS 8 SRR 5 M 258 X — 3

7.43 AR F BY KT EMZ SR L H F ARG

AW T L 2] AR iy RO e 5 T 5 IR B 4R BE 0 B v AR ) A AU s
WA IAEDT T RYE e R AN R 2, SR R IR SC AR A e
FAME 2 5 T EE 1 IR R HIE, =55 17 DNA 2 EE KB AEY)
Jit, = 2 DNA 70 F RIS MM I &2 | R AR SR AR & . BUR &
S B AR R Rt T
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R —: DNA 7 T4

1B 5 H

“DNA 73 FIIZEH” b AEMANIRRLE 8 =55 2 NS, B8 =%
N, BRFAEYE DNA 70 T4, Aef iR DNA SR eSS B 2 5, Refig s T
i1 DNA SRS M A o £ 2] AT N HT, 4% 2] T DNA 2 FE LY,
AT NEZ JGKE 2] DNA S|, BEEAEEBNE DNA FBRENSE, KHits
>] DNA 73 RIS NG 805 14T T, 2228 RARZIAR DNA 4> T 25t Rk
fiE, A REFLIE PR DNA 1ALV AT, I A fa 825 ) JE AR O 4 45 25 5 JE il
2.5 T

ARATERIIZRN G SE 2 S m = (10) BRI, SRR B RCHR, #47E
BYERRZIVE . REAIPERUR G ESE B RO, RIREAR TR, 248 DNA 4 74514
5 R R A A A S AR BRI & IR R R A, FEARIR L, #
A 7E o IR AE R N2, BIFIR T I A A SEIR H0F, # % DNA 4345
TR, R AR R AR, RS AR R 4R
3 MR

I ) SR, S5 A SRR R SR e LS IR M R R AR AR CR R RN
ANFERREE N R T8 GRoRiEs) . 8], R ERZ/ D K.
IRIEHCE AL, CARTIG 4 NN 1 /N, R R 58 il s 56
4.0 R
(1) BIEIESE, KA

FERE G, FUTRRATREIBIH A SN, @ A5 DNA 2 £ ZBR AN
o), MR A DNA VBN EZEREEYR, RA%EA WL fie ? 224 75 A [
SR GRS A5, DNA 1N 3 BB Y) i 75 ae s i RE8HE (5 5 DNA &5t
AR ARG P BN E; DNA feHIREH ML RS B, BEH
il A SR 8. DNA 73 FHA LR A BRI ? Bl 5% i 7m
DNA W73 T 451 ) ?
(2) FRRIEA, {EHBX

TEARIAT, FOMERME [BTR— #4242 5 5] DNA 124, #ES H DNA 45
TEMZER, B C. Hy Ov N, P AfhnRM A 7 A DNA 70 FH =M. .
B AZHE . SRS, HIX =R S AR R T DNA [ 3EAR S5 0 H o ——
AT IR, BT B0 A DUAPAS A 2R 2L, [k DNA (#2546 57 I S8 A% B i 7
B A DY PP
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TR AGE T DNA 7 T IRISEARLE AT, (H AR IR . ol SR A 25 ik
SR BRI RCRAR Y, FUT AT AR AR 2 IR A H IR 2> 730, # DNA 70 7=
M I 2 () RN B, 9 JE 2EHI/E DNA ST T ARGt . 5T ORERXS 4 Rl
SERZE IR WAL DNA 731 1 e L, B8 2 A AT KB ARG - OB S A 3 Hh B ise
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R AR ERER ? BoMor [BER =1 BUREAE = MR LK) DNA AT Bk &
AXRKIL DNA {22 PAF I SEs i, R s 22 A4 IR i R 5 2
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PR EUME R SRR S . FEBEAS DNA 70 T8 b @ R T, 2% DNA 707
RIS T IR fEAE H BRI RE D, BOMAESSEmBhE A, WA
WRKEEATN, RIUA /NS R XE S SN 45 738 24 A998 RS B, R AR ) /N 2
mTRY, JHRREELER,

(4) BHEPRAY, RILLH
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EAASE T DNA 73 T4 4 & IR ZI A a2 AN E Lo B UM A 22 A 38 itk —
Sk, 5l SRR A ) DNA 7 7 EEPUSEH DNA Al e R apLE], 2AfEs:
B DNA EHIHLHI I RE S, DR BT DNA [ 45H 2 U0 A1 h BEARE B
(1, toy)E Seik e T E AR A . SRR R SR TR 2 I WA I N RZE . ARSI
AR, BUWE AR R B QR ARSI R ORI R, AR PR S AL [F]f
R
5. RJE STt

FOTAGTERJGAESS: Lit—P 5835 DNA 70 TA5 MR, CREOR S i A 2 RS AR A5
BE, FrbriEE SO A, 24895 DNA 7 P45 MR, 52 1 B fRIESE 718 DNA
O3 T LS BB DNA B AR5

B S — N RJRIESS, ATLAEZAAEAE e A R S At E, i [l TR 5 P 25 F e
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Z MR B R R DNA 720 50 -5 I SEEG B s h
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41 A T C G
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e 29.3 29.3 20.5 20.7
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HEYIRAT A G ARTRIPEIR ? PRS2 4 361 2 A2 GRS BN B A b [ 25 56 DR s
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JREEAT ITVE AN RS A, S0 Al 7F BRI H 25— A (RNA, RS A 7R 4R 3 m oA
1) tRNA, FHTE (RNA FHEATHER IS0 T, XFEES AL TR A TR . &
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8 HRGER KT

e BA TG, AARREEBYEKCP 5038 SR HEA IR PE A 22 A 5028 — IRA) 46
WA, JEARLE BAEACT RTINS 10 45 R AT Z= R A, DU AR ) A A0 S 36 o
X A AR S AR R IR R o

8.1 NEIEFERFBHKFELLR R FHE I

8.1.1 XTERIIRT. RN ZFBHEKETHUN FHE ST

2 BUF T o REBE AR R 7 L YE /K P 1590 A 3.42£0.427 73 31 3.50£0.539 77,
tEHEAFAERELER (<. WNENTHEST, BIERAERRZME . RiEtk. #H)
PEV BEENE, AN s MR EER . BANTE:

& 8-1 KRR e /KFAT el St it =

i H I} (7] BiME WiEZE bR ZE T

RZI M IR 3.25 667 120
Je 3.32 747 142

Righ IR 3.45 534 078
Je 3.52 682 .105

Rl IR 3.56 .649 117
Je 3.61 616 113

HEEE Hir 3.58 761 133
Sl 3.62 723 106

Mg HiT 3.26 374 142
J il 3.35 404 135

b S8 2 /K P Hir 3.42 427 102

S 3.50 539 113
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(=l % RE BAE XA t @5
FHME S FR ER P
Boxk 1 ¥ %0 M- -068 954 125  -445 290  -480  .624
RZIE 2
foxt 2 RyEME- -.070 959 169 -484 251 -.680 .508
RigE 2
Boxd 3 fbFIE- -049 776 114 -462  -237  -365 705
HEAIE 2
Bt 4 BdEME- -027 820 141 -332 336 -066 967
HEEE 2
Boxh s ghelrE- -086 792 125 -411 103 -1.247 257
JE M 2
Bext 6 Rl=E4e -079 .68 107  -281  .151 -617  .601
- B
i)

8.1.2 SLIG IR, fEMRIZE BY /KL R FHE 4T
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t{H=-2.413<<-2, fAfEREZER . NTYEEntr, BHEARYERRZIVE . HUAIVE . eI 3
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% 8-4 SLIPERLF AT R 5 I RO REAS t 466
Bt 2248
X Edd T bRl b Z1H 95% t  Sig.(X
H = R A5 X {0p)

FE PR RR
Foxf 1 PR ZIPE- -248 848 127 -545 002 -2.014  .003

Boxy 2 - =159 859 134 -266  -.031 -.630 208

fext 3 HeAME- -356 0 .831 140 -562  -016 -2.156  .005

Bt 4 BEEME- -.140 720 151 -132 364  -.166 567

fext s G- -386 .793 135 -521  -013  -1.174 295

il 6 Rl HEY4E 220 667 .106 -481  -.054 -2.523 .000
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S U6 BT S A A HEHE 2 A2 ) ot 2 JEL A KT 2240 A2l AT T8 BT i v (1 22 ) S A 41 S
WHEEGRN . ARAT VARSI B B, MBS OB WO ERIR
K, B EE R 6, Sl ENZS DML FES R SEH R, BLR
THRHE B YRR ZITEA RIEVE . UM S| A AR R A, AR RSB, SRAE
IBoRE, RS Eay FAE M il s, SO RA R AR, & PEAER,
DA B A R R AT I o A2 3 ST AT AT R S0 F) BB B, SR 78 7
BSR4, kAR DN AL B IR R, AR e - ks A R B Y
G . AERHE SRR, RIXASP B, HUTE G R R RS S, S E W s
RN PRI R R AE A R AL R AR AR R B SR SO B A I I
SERGURE AL, TR RAVEAEIA o Gl DA_E St s, fi sz A b YR i 5 A5 23R 7T

S PEA A B BB YR ) RS AN E AT 4E L R HT e I AR B2 22 57, AUk
JRAWREAT LR A — ARG IR b, 0 T Rp 2 MR ) RV BEE T BN AL,
WA TS, SRITAUIE, “2ARI T E AL, B2 hiXes e s, B
RIE B RIAR . B ZAAEBATIGER TR KL, AV AR S0 A s 242
B BT P AR R R o

44



9 MRGILSRE® BAFRFHMEFMILX

9 MREREBT

9.1 AR R

A 3E P A AR S 1 20 2O R AR AR R B AR RS IR AT T AT el
B AR S SCHR SR B S G I B AR TR 1 A sk, ARIESHIERT TSR, B EUR
45

B, AR KT SR AT BT, (RS AERE R SR T A, s BIRAK
U R AR SRR HERIE JREIPE. R, Horh s 2 B4R AL TR KP, FTRL
Xt HHEAT RPN 5 5 TR

B WY M, AR T T O 5, g R A
JRRFAE, AR BYERE S 2B, Bl BAERITRZI A B2 50T

B, B AV E RIS e, AR IR e, KR AR, fESLIR
FEFPHEBR IR E T I , Bhr B4R AT S 4R T

S0, EE YA I, AR BN E H QN RRER
IR B 5 T AR AR, RS AR R BIVE A 2 2 52T

=

9.2 tARBIAF B

SREART TR SRS IR ML 8, (HIRRGAE A 24, EEGLIN =5

LASHEFEE RN 18] K5 77 AR S 2 MLk A IR 1), eI A R A K,
HOET P AT AL, A e AT S A VA Se 56 0 0 B 2 AR R 52

2R GO AL T B A AR, FESSUERF AU R, Toik A R R T R AR
SO, JCIIAPIEARR SRR, X SRR SIS R A HE 1

3AWH P e A S R B YO RRE RS2 € W EE, PSR s
e 52BN B IR Z B 2 AF A W2 o

9.3 E

AW AAELT AT AL B KSR TP ATRAF S . 5 BRSO S 4 B R Rl b, 73

45



9 MRGILSRE® AAFARFRMEFMIEX

H AR AR KPR, DA AR ) A S8 0 T B 3R S A R B P 2
—/NERTFB, B sE AL, BEAFRE AR, SR IE T

LR E AR B BRI 7T, P IR R R AR e A DG Ee, 4R
Rl YRR N, G BETE O S A GRis I BL A B E 578, A AR RS 9 22 R
B2 B YE KT

2 B A FABIN IR A o AU SEIG A X L SESER R TR, (HAERBEEUR
FASRES, TEAMF AV, BERFFLMMIT ISR Ao . RIS I R A S 56 o 22
R A L ZF BT, AR H IR ARA LR, oy 2120% Hir

3R BRI HLS],  INZASf BEPPAN A R 2 KT, J1sRIE R
AERA . ST, RIS A DAJF JRAE M) A SE I8 B, SRR 5, LB 2SS
He,

46



S5 BT ASMEEHIE

B2 3R

[1] #E . e NRIEFEZE HBEMEAE R UCENE GRAT) [S].#3E (2001 17
5, 2001.

[2] #(E 6.4 N RSN E A8 b AR R AR (SE56) [MTAE R N IREE kAL,
2003.

[3] #( A #F % T AR R FE B 278 s ff b AR AMESS R W (dm) [3]. FilE#
H,2014(12):4-5.

[4] AAe N BRI ANE A v A A R R AR AE (2017 RO [M]AE R : NIRZE H it
2018.

[5] FH. o< T mrh A SRR b b Rl B4 B[] EYiET#],2021,56(4):20-
24,

[6] XIE L. F2eEmEetie M AL R &5 EE ik, 2009.

[7] . P AR SEIG R R AR ] B RS R H 744 £,2020(9):696-697.

[8] Bl AL B # B A PEHT[I]. m &5 B4R F ik (2=t Rh0) , 2009, 22 (02) :
16-17.

[9] Bi/bdb A gyl En—— RIS S BAS 5 #r R[] 40 E /N 20, 2001 (05) -
38-41.

[101K) 3 Bl 22 B4 5% 7= ) SRR 7T [D]. Ll SRR IMVE K22, 2011

[12] T 38 [ it € K Bl — 35 [ 2061 11K ) iR RS [J]. M 2 E 24 B 22 41%,2004, 22(2)
60-63.

[12] 328 hE. faiie ARt . Dhae e HA[]. A BN ROK 22544, 1990(6):23-25.

[13]138 E . W 50H 4] L ImyE RF A4k (22428240 ,2000(5):11-
15.

[141% & 5B, 780 R R aE B4Ry r3E R[], VUMY K224k CH AR}
2£h%) ,2000,23(6): 652-655.

[15) A R JE. W) A E 26 2 R [I]. A58, 2001,(7):28-29.

[16]#H 1 B kokE. w2 Rl 2m ke a4 [3]. FARHE ,2001,(2):21-31.

[17150058, 225 AT . STEM #(E R B 4E 85 2 3 7T [9]. BUREE K ,2019,(11):107-
113.

[18]PANEGYRES, KONSTANTINE P., PANEGYRES, PETER K. The Ancient Greek

discovery of the nervous system: Alcmaeon, Praxagoras and Herophilus[J]. Journal of
clinical neuroscience: official journal of the Neurosurgical Society of Australasia, 2016,

47



S5 BT ASMEEHIE

29: 21-24.

[19]JONATHAN JACOBS. The first biologist: Perspectives on aristotlePhilosophical Issues in
Aristotle's Biology, Edited by Allan Gotthelf and James Lennox. Cambridge University
Press, Cambridge. 1987. Pp. 384, £30.00 hb; £10.95 pb[J]. BioEssays, 1988, 9(5):181.

[20]ALAINR.BOSSARD, FRANCOISRAULIN, DIDIERMOUREY, et al. Organic synthesis
from reducing models of the atmosphere of the primitive earth with UV light and electric
discharges[J]. Journal of Molecular Evolution, 1982, 18(3):173-178.

[21] T 75 W A= W 2 A 40, S B [9]. AR W2 #0°%,2009,34 (5) = 48-49.

[22]NeaLe H.Nichols S.Theme-based content analysis[C].a flexiblea method for virtual
environment evaluation intermational journal of human-computer studies 2001.

[23] 53 Wt, Z 2L RN JF M 5 e N ML ZE R ARRE, 2005 52.

[24] U5 L SE B0 22 S L et 7S [D] vt 2. Bl v My K 2%,2005.

[25] %) &k 4. " MEOIR 4 B bb B B 4L S 5e v # Bon B R AR (0] LI H 5 A
#&2020,37(11):50-51.

[26] 15 2, 70 & s M 38, 5. DRI R IR SR A A BEHLL SR [J]. #0F,2020(5):66-70.

R FN e WL, S AEYESLE KIT &[] SLin#s: 513 #,2015,32(3):18,33.

[28]fi] #e ¥ wh 75, B K H, % . VOL M E @ B S E P N H 0] F %A
#2020,36(7):10-12.

[29] 5/ DM B S . ) flash Bl ST A0 B AR ) 2 A 40, S 36 (1) 25 [0]. SEBR A AL 5 R
%,2007,26(3):67-70.

[30]1Z=idh. B}z B 4E e m AW 2 2 P G IR RS (3], RS2 AE W 5%2,2020(7):4-7.

[31] 3= 8. IR A= 40l S () 2 2 Sk [J]. AE W22 #%%,2015(10):52-53,54.

[32] 7k 7K. "BR FT FEAE UK AR R S BR []. AR #0%,2011,36(3):63.

[331 =405, Sk N 4 X A AR, “IBEARLIR TR PR AL A B s S B8 e o st 5 @i [d]. 4k
V)28 #%,2014,49(11):25-28.

[B4]IRE24F, B D @A 3 R 52U 00— — 8 3 S ) BR SRR 0] BB Bk
ek, 2002 (05) :17-22.

[35] % Az, WM £ XEMM[I]. #E KB 7T,2007,29(12):18-21.

[36] F k. BIMA /R & S S BN #U I 4E 38 0], REBIMIE R4k (#
2 RLEERRD ,2011(2):67-70.

[37) %M. A B X e P A S IR iz H[I). 751,2018(3):29.

[38] L rp 2L "M R B [J]. HR ARV R 24k (BB RF#ARD ,2002,20(3):77-83.

[BO1Ft 242 M. "Ry I EMLR "R ES S #Ht] %A
22021,37(8):41-43.

[40] = 32°F. Flash A= 92RAHIME[I]. A42:#2%,2006,31(11):54-55.

48



S5 BT ASMEEHIE

[41] &7 Wy, BF 85 RREH 5 71,25, fiRAR 5 EAM SRS B FIYERD]. RS T-H 1
i (_Ef)) ,2022(1):139-141.

[42] 57 R BHRAED =S50 W T RN B [9]. 2B 22 #%,2017,42(2):50-51.

[43] £ 5, Fh B, “ @I R P LB AR PR BRI A S
%,2016,51(10):21-23.

[44]1VF FLH . BT AR IR FL 68 71 0 s AR ) S LU S 00 22 0 5T [D]. Wiy m
5K 2%,2020.

[45] 4 e Ak, ok 5, T & . M AV EE BB RLR A F D] 2D FH
2 2014,39(12):42-43.

[46] 4% T . MR @ A R & A2 A E -l ——LA"DNA 73T 25 89" AI[]. SCEEST
(FhH)) ,2018(5):86,91.

[47] 703K ZE e Rr R I G H o T SO 22 & PR A ] 0 AR B2, 2006 (02) - 18-23+28.

[48] 5% BHRE.SPSS Sttt i L4 M) AL Rl2EHikrt, 2003: 24.

[49] & FL—, TN WG )l {E BEAE U oA 0] 4ok 515 B ik, 2005 (06) :
13-17.

49



FiR A B BYEKFHERI D BAFRFHMEFMILX

PR A B F BYEKTHERI 57

—RUETE IRAETE

R E LAEMARZ IIRHE DR AN SL b, G A PR, IS A2 S
2. BEIE BB 2 LS AR R R B K SRR  HMIE S AR SR A
R Z IR AR B A A X 5]
3 LTS P GBI S HE R BTS00 . AN SR AR, AT )™ A HERERE,
1R IE R G2 AR AE 302 AR
435 T 0 BEAFIR BT U AL SERIMESE 2, AR B AR R G R 2R, '
JIE B HIR 25
SRR RS, BERS IEAA Axti 20 AT T o0 GBI T 7L, 4240 100 AL e ) B %
P, AR AR PR 1 — RO AN 7 5 3R

RG LAESHEH AR SRR, 3 T4 QoA R ARIR AR A R R T
BB S %
2.E TR, AR EEH R, RN, BT AR
Ry AR TR IE RO ]
3AEMgE R, RN RIZR S, MERE R, B —EMLE ikl
1) L (14 g

A LAERLS A 2], BAFAL o, & TR BEE, RERAF K I fE
2MARB I H AP SR, T A BT R, 8 2 A A R SR AT T i
I REARAE HARTE ORI T L BEUE R BT S R A SR TR R . SO
3.4l S AR T AE AR IR T St HERR OB R

e LAEZE IR RIS, el AERM I AT N, b A A, iR
HLS
2AEMR R U, BERE . AR 1) EE BB, R EA HIA
Engry, R R ORI AR, JRIGE . & GRS, B, PR
TR
3.E T RFAFRBAT MG S 5, TR RE BRI SE K, A M iR gLk, Jf
BEFE M [ PRS2, RiG 12 H

Mha 1 LE TR SR %, RATE LS SL 48 75 7%

2. BEIGIR S AT >, I ARG S, AR, AT BIIE Pt i > e
3.3 TR A R MR AR AU L, 35 TR F B e s VA R i
48608 S AE A H O AR TS 2] 5k

50



B3R B B BYEK TR & AAFARFRMEFMIEX

Mk B Bl BYEKFHTNE
HE4K )
SFEMIF Y

URUF 1 SR EAEB U T RO AT, 00 A bR R, s R
IR, (UHSHETII A, RS — AR R AT LR, AR RES F AL,

PRI AR SRR A AR BT AT (V). BRI S SR
BH sea | MR | A | R | ek
I | ARG || % | G

LT — I8 AR S r) i, B e IR AR 2128
ALLRA e L, BEAT VA0 i 4

2R R T, ERIL M, BT
HsE, RKEAFE L

3.Fd H KA1 FERI T 1) 25 L5 A 2 o) i
4. FBE TR 5 3070 AW e e e S B R HEAT
B, B A FURAIE

5.8 T EDARRBAT MG B4, A7 2
I S SR, RasIE

6. ARSI EIEH O AR Hrsm
05k, B A

TIRAMELRNS, BEENILEAE, FAAE
TR & AT

8BS BT A TR ISR TS 5, RAH
IS8 75

O ESEg IR, X T H B R, R R B
A N H 3 Bl A B LR B R AT i 2

10 £ TSR IR, SRAERHE TN R L 5T
RRRRIARAL, G LD ARSI A PR AR

VL E AR 1 AN FR AU ZE i 7 LR L, 2

ANk
12 R AEW AR A A=) 2 I GORT i) AL, 28 Hh T AU R
AR

13 AE 52 2RI, SRIE H AL % — BUnt 8] 4
REIETE AR, FERESR

14 AT A5 S50 BT I, FRAEGRARME N A1
FAF R ICE R

15 T 2B S, JRH RSN 2 il
KRG VE £ A TR

16. 34 88 L1 3z 1 U3 248 2R EE 26 48 2R T4
S, AGNSEIREE R, AR L Y A

51



B3R B B BYEK TR &

BAFRFHEFMIL

17 AL o 2 ROV 2 RR T, ik
PN S, WO AR IXFE

18335 T M 2 MONE RS 5, 2 A1 EEXT i
& RAEAT ZIA B

19, THI 6 22 B H 10 1], e % HE Rt SR I ) At
IOCHE, IERA. PR R ]

20. 3R AE SR AT >, il R 55 %A
oA BT ) 2]

21, EHATAD SR, BB NELE,
SEIH e S

22 AEMR R IR RIS, B RANRE S TH 7 M A Tx R
AR ST, kD — 5 R HEFE fE

23 JRAENS FI W SR 06 45 10 10 & PR AL IE T, SL4h
HH JHL A R BE R DR 1Y) 1) 70 B 3 81 ) 1) 7L

24 TARYE 2 Y B0 S RHE H N aeiRH — =W

ANRIT I

25 KA SLIAT H —E 418, (il W R IE
2R AR 2K

26. K fe 5 [X 73 3R THAHBMELAS S5 AN [7] B 2E 42 25 ik
@, REHEBR T RH A S A A R

27.FRAG IS 43 AT A ) Sk RN R 2 TR R BB AR
X 5

28 AEEW A SR RE TR, IRBEUSALIE B DA
AT, AN AT L

29 4E B S RE T, D ERE HTRET,
RN — 5 AT B

30.fE T EY A SR T SR, FAe s RIE AT
A ZAINR AR, REGHESER %

52




MiR C RIFRYEKFRENE BAFRFREFMILN

M C BIZBYEKERENE
HE4K )
SFEMIF Y
URUF 1 SR EAEB U T RO AT, 00 A bR R, s R
IR, (UHSHETII A, RS — AR R AT LR, AR RES F AL,
PRI AR SRR A AR BT AT (V). BRI S SR
BH sea | MR | A | R | ek
I | ARG || % | G

1L HRSE T4 BT v/, SR FH 3 A S 6 7 v
A%

2 A WA FIARI, BB DU AE A PIAE
PreE N, ERELSR

3. FBENER C A A A S T 2 A% BT Y
RS

4 AWML, FEEXNILEAE, A&
TR & A3

SBEAT A RIS BTN, FRAE S ST AR SR A

HHEH RE A AR
6. FARERE BB R EY) I, EARE
K825 1) L1 Ji A

7R RE AR AL AN R A AR ) S5 A VR B AH
MR 2 18] (R A A X

8. AL LIRSt —E Mg, (HIEH 2E
Z MR AR 2K

9. XS AR 2 VI G F S, M P A
W= BRI AT o R A

10X FSR9a 458 IR 5 75, AT ASRERE ,
A FE R H S8 A7 AR 1 7]
VLAETHO AP 2 e RS, FRBE DR | YHERA I A
RS A AT R R A 5 2%

12755 SUBT A0 2 R, 3025 5 52 3 IH A1
RN, S U ANF BT E FIR A XA

13 32X WA FR AT 70 A 45 TR
. RGRRIRLH

14 BEAT DS, WEERNAANEE, HFE
TERE LR

15 TN B B2 IR FR AR BORE, R IR A
BHEEZAL, RFIR I rUsE

16 AE 7P BT AT FU0 G al i, AT 2t — Lk

53



ik C RIFRBYKFENE

BAFRFREFMIL

B2, HREAERSAR SRR N A REE R

17 AERE S R RE A 5 3853 15T A\ 1) 48
TR

18 AE TR — AN AW 2 R, 30 e A8 2 2 Fif
LS

19. [ E I H 1 7 7, JATEAE L [F) =218 — 2548
3 i) LR R BRE AR HR T 1

20 FEASUBI, J A, IR POR A2
A SR

2L BN T SEBURE, FAEASIR AN Ik — MR

T 7] il

22 RSB T 0 SLe 45 RHATA IR AN SIS, DARA fR
S5 R IE L

23 AEVCTH AN SEEG I, FRBERF I TN R L Fead
FEFRARAL, iR O P ARG TR AN AR S AR

24 ik scse Uy S, R ZREAR RO AR v
R E, ASEREHENITL

25 MR YR AW F I G AN 0] 7, FRAR D BEHE HHH
FUFIfRRS

26 AEEATRIL LI I, FRAEDS IEAA IS H] A g4 2
AN 28 HE AT HE i B A A AL

27 AESERERE T, IR AN SLIP BRA IE 3K
o N R

28 F AN N H AR 2 AR BAT I R A
T T AR REZR AT 45 4

29 KA M S HNE G H ORI I T0E, JHRYESE
B 5 DLEAT 11 3

30.E B2 S0 el K I RE T, BE WS 23 T B2
o MGG BRI, A ENZRE e

54




Bost BAFRFHMEFMILX

B

I YR, R IA) AR ORI FE AR AR IR, AT 1 R AR S 2R
PR 1 VF 2 A R, O FE RS TRE . AR SRR SE R B, AR
BEAL 2 I AR 2 — B A B3R PR E R . 52 A R

BB BRI MBI —— i 7K, BIRMBUM BEsER A g i, ERH
NREA Ja M XA k€, RO AT 7R i &, AR E R Rt
—F, WiLBIER T IF S A BIIIK, BB T AR bRiE. R TR RA YL
ANZEATIHIRTT, HRE R

(7 I e th B B I —— AR 20, 23] ARTE . S >) &80y T T AR 4s T3k
BLMTET, AT DURR 5E B RS, [T L s > 4B 0s,  ASSE ki SO IS
AR B AN 2 T 1 S5l A0 35 1 o

R B B 5L S 4 S ——HERAEZ W, RS2 SL ST IE], 2 o 22 i
BB EAEEE AR, ShIRIHOHIR, FAERES T RE SRR, HBIERET
FARE o AR TS R S AR RIS B R, BRUR 7€ il He b 18 SCRY SEIE BT AT
AREL T W TP 5 EE A, FRR AR AT 35 B

BEAk, Bk ER R 5 Ao, AE RPN T S RS, AN R
B, WILFEARERM D, KO TR, RETEUEEREMEE 2. &
B E U R TERRA], AETF A RIE R, A AR, A S = (A SR AT
A%, TR T BREHABL A A E .

B e, BB SRR AL B Ja SRR, AR K R h 45 7 BT RL Y
Ko BRI E A RE, AR

55



EEEN AAFARFRMEFMIEX

((Z=TEM

Wk, 4o, AT 19982 A, FETTHILA. 2020 FEENTFH KT T 225 A
B TR A TR, R T A0r . 2020 4E 9 FEE AR T R4 aR
SRRl R BE S

RN
3K 2020-2021 EEE A R SUAE AR R &

56



FIHTIE AAFARFRMEFMIEX

& IhiEiE
WA 4 HR =2 24
Al SR CEYD W7 75 17) ANX W5 7 ]

SR

2R S AEI AR DR IR TRy Hbx, DABUIRTA & 45 ROk, BT 3#s %
Bl Tk AL, 457 1 A S I 0 B 22 B YE AT S THIHESI R W Fe4s
SRS B TR 2 BAERE IR (10 R AE W) A AU SR (R B S BT — E IS E

WIS R SCHR BT, PR R AR SR SIS S AT T e
S AR SR SR A BT B RS AR BB T ST A B SR AT [ Y A
BEFCRIBLIR, JFH R3S W EVE A A A AR B YECP IR, T T2 TR B i s
7 00 15 R R AR UL SR (0 SE BRI AT

2R SCHE HeF B SRR BONILSE, WU B SR S BRI AT o R SCEE A
BONEH, BN TAERBEONWEE, TASRAA ENSHME. WwiREZEE
5, RIRVEENEMT. PR R INESEATT & B8 BHAE TR R .

L
BT T i

2022

w5 525

57




