2 E 54 kR F BRI 5
BHfRMT (2023-2025)

cllt
R

(2023 FiFE) “UFFmh” 2022-2023 224 4 [E] 2 A HERRL 27 AR T 7 7% 28 TR L 5 % i

0%

......................................................................................................... 324

......................................................................................................... 340

(2025 TiFE) 2024-2025 2A4E 4= [ A 224 HhBR Rl 22 BAK L 75 55 28 AR i S iR
......................................................................................................... 362

(2025 H38) 2024-2025 “4E4 [H 224 s BR RS BAK UL 7 35 ZE v FE X S L 2
......................................................................................................... 386

AR 5 ST RSB 4 [ A AR BB S B DL 5 5 B8R L i A
REAHIEL, AR AAFES, AMGERBRIBEIRM B, Wz, &R, EE 0.



YRR 2022-2023 2EAE 4 [E 2R AR ML EREL 22 BAK DL 5w FE TR A S R (20237 %%)

YR 2022-2023 FELEPFEMBRMNFERRLRTRE
MFERTSERE

A E E M
EEEABAR ARSI R EEEK
1 ARG NG, B H AR, 5 A E DU, 5= i
B REBUERE (REEAUEEAN) o HilI RN 1500 8. Bk RS, iHEARRSE.
B R ERmAR—IHAE A
2. BEATES LK E OIS 5RO FEHS AL REE .
3. AEBIE B AU 2B ETENL L RIREML B IR R
4. ZRIFIR30T N A RVFIRATE S, ARG 5 2 A G 77 T 3.
—, HEHR (RE—NMEHER, EHB/—S, HREBEAED)
I AL FACER— M B REE ZX—RPFNSRER T, RARNTEFRSH
3% 60° A BIVRZE B ST IR FEEIE  LP-PAT T HU ORI AR M5 it 23500 5 i s BE 4 B
KeyRdes ¢ D ) E.
A.365; B.40.5; C.455; D.535; E.63.5,
2. RAVEHEWRE, KIRPERESEDR, ARIMPRHTIRETERL ( C D,
A WA B MA CoA%E: D AIAA.
3. BN E SRR ERAES TR, ARZE SRR EEAREY, BRBWRS T
. BREMRBERRE, SBRBVMRETER ( A .
A WRY);  BUKEWS;  CHEWS: DI
4. FADESRITRIAAASRBEASERA C C Do
A WR:  B. Wk Co i DLW
5. MBRREHEFR R TTRHBRILFEK, HWCAIT IR, WEFEHBR DL R R HAT B RE
IS Ghig+H5) ANELE, BEESRERS (B MHYNEL? (A D
A. Al Ti, Ca, Zr, La, K, Na, Cs, Th, U fERERR #5570 & 48, Fe, Ni, Os, W {EHIIZ & 4 ;
B. Fe, Ni, Os, W fERERR £534> &4, Al Ti, Ca, Zr, La, K, Na, Cs, Th, U 7EHi1% & 4E;
C. Al Ti, Ca, Zr, La, K, Na, Cs, Os, W fEREFR Eh#873 % 4, Fe, Ni, Th, U 7EHIIX & £E;
D. Al, Ca, Zr, La, K, Na, Cs, Os, W {EEFR E %70 B 5, Fe, Ni, Th, U, Ti fEMUZ & 2.
6. HERPAFEEEE HAFRMRLER, HIRAFMEWANWERERHEBAIEFRBE ( C ).
A, BRI B, R BEIR G 0 s
C. MBBCHERERE I INTEn: D, &R RIS .
7. REXMEAZLIAREERKHS, BiRERRMRFMERR, BT REE
#hm JRED BH4? (B )
A TRAZWIER: B, HEEEMETE: C ARCEEERBUER: D, AR
8. THIEAPRERIKE C A ).
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A A B KA CoARERME; D KAWE.

9. WERARRFERBIE TR RRETRIE, ENERHEETRE (A ).

A BHUTHRESRR: B HUFKFAEY:  C BA; D, HIERPR R A

10. REFHEEAZL, HFEE (D ).

A 5HBMY: B H5KEMY:  C 5&EM%: D.Ikic £,

11. BENSFETEER D2 HR 25 cm A 1 m. FHRTE W — B EREEIET 40 2%,
HEEZFAMBBERDLT, FEREL (D bk

A.l; B.15 C.2; D.25  E.10

12, FEADIME7E S A H K BHAEN FHSPFE MR = A S, EEERRRIUARST
IR . ERZNLZRUARHRRERNAES A 73.5°0 26.5°, Nt R B E R
(D E.

A.265; B.30; C.35 D.40,

13. FIIRTERENRE (A ).

AZXRE: B, KA,  CHca:  DAKE.

14. EEMAHEERER T KE, B ( C D,

A A ERRATHOKE: B, M EENFHIKE;

C. M EEZTHUKE; D, MK ELE TEFEL.

15. BEREMEEREWHRA (D .

A EREHE; B AEMAHE; C EMCEHE; D AIEMREHE.

16. FIW SRR KERMSI B AER T H=AERREES), IR LTS EE T Mk
FERRAEY , WK MRS AR, HERKEWRRESR ( C DFER.

A. A¥k:  B. KFH;  C. A¥KEKPH:; D, HiER5KFH.

17. BHEEFARE T EEHEE SR EEEGEERERBRR, G E3HEE B —Fh
BRBRERREE/REHE? (D )

A.0.1; B.-0.1; C.30; D.-3.0,

18. RELERER 470 Z275FHTXK, THRTHEREXFIEFRKZ ( A .

A, BTG X i B 2 1 B, AR E b A8 5 58 L 206

C. WiGFI/KEFMB M4 D. Wi ERALMILE, TRy ERRN S AN
19. KERHN “ABER”, HERFER (B ).

A, BT KRR FTEG

B. KERMP AR CGEIBD B

C. DHPEESKRHEGE, BH e S 55 A3

D. KRR ARG FTE

20. LEREEMI RG] — SRR ER, FORFMMERSER, BXMEEME ( D ); &S
TARHELE, ZEARE T LN ST MARARE, A ( Do
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A AR, bHbEG: B JEELS, HHWEE;  CoMEs, BEIRE; D ERELS, ARG
21. R ERIBK D ERADER ( C Do

A UK B HERUK: COUR: DL WA

22, BRI VIR R E T A EEY WAIRET Y, TIARTIREAT YRR
(B Do

A. W B WERE:;  C. BEERER: D, B,

23. R EARBEFRAZETTRBARR, WEER. TR, RS SES
TEREE (%), I. II. M52R8 C C ).

A Hhe, BV, B B Hhat, e, R

C. e, £, thie; DR, H5E, AW

Si Al Ca K Na | Mg | O C N P Fe H

I |33.0] 712 1.37 | 136 | 0.50 | 0.60 | 49.0 | 2.0 | 0.10 | 0.08 | 3.80 | 1.00

II | 0.05] 0.02 0.50 | 020 | 0.05 | 0.07 | 70.0 | 18.0 | 0.50 | 0.70 | 0.02 | 8.00

I | 27.6 | 8.50 3.50 | 250 | 2.60 | 2.00 | 472 | 0.01 | 0.02 | 0.08 | 5.00 | 0.15

24, KPHRIFR R SBAKHERA 99.87 wt.%, IR PHKIBS AT MARR K PE RIS . 5]
KERMEZLZRGSRMA2? (A D

A BME; B, EFE; C. S M D, BRI,

25. KMHAKAPEERFTRIRE#RE ( B ).

A. FIEMET: B, BURKFZm: CMTAEMW: D REME.

26. BAEHBHE=SRKELSIVFHAGEE ( C .

A ERAELYE: B, HAERELS R

C. HARELIRE: D, BURE LR

27. FIIRNBETHERMERI T BAIRRE ( B Do

A 5 B .4 C.%: D 4.

28. FIIARBTHRESIHR ( C Do

A XGESNY); B, AW C BEEziY: D, k2.

29. M\EREPREAHERESD, FHBWMERBOARNRBREZNLF? (D D

A. fitis B, EME; CCERESE; D DURL

30. EYDEEERABRNAIRBRABRAEENRMZ— (CO; + HO—> CH,0 + O02; CH,O
BIOLEERAEBRRFENR). THMNMRBZEHN? (D )

A. & FKa HERIRISEKSIERY 520~663 nm;

B. TEKBRIREE (>10* 42, REMAE 1 A LR 2 ORAEAE LB AR

C. YA 1EFH e 1 B i 2 b sl B R SIR B AR

D. REREAGFA T,  JOLTSURAE R PG & 1R -THAECO, I EZ T K.
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= PHREES (RIEREE, B ERERS 1 &0 05 7,
BEZIME 0 )
L. THIRmTREREFANER EZEERE ( BC ).

A CEREMFTHE &8 B, JGRIERLS MR,
C. A2 SR i B RN D. JTLERAAKEF I E > &
2. FHIRET X BRI S50 MmEEEE ( AB).
A. Bith; B JuHE:; Cf@EE; D, BrH.
3. THIRTE (X)) ARKTWE ( ABCD ).
A gEf; B JREPYs CALEA:; D WIE.
4. WRAEFAESKLAERBHEXAH  ABCD .
A RECET Y ETEARE & B. RBUET WIRURLAT A 45 A 38 5
C. KUIEMT WBR RS D, KIEEEELEE LS ik,
5. ZEANERELNEAMRARMHR BRBE, FINERAERKEZEZHMERSE
( ABCD ).
A BARATENE; B, A A TERE B RHIE
C. M F/KMIZZh 7 D. XIS IS 5t
6. RBSUKEWBRR “TIRUK” , FE BRORK+FL, EFEFHTA23E? ( AC )
A. K¥; B @A Cokigar; DL kI
7. HERAFLAIBATESFEENEEN ( C ).
A Wik B, AMEZ;  C. 4k D THUE.
8. HIRBRSERIE, HAFEEHE? ( AC O
A HRAER: B KFHRGESH:  COBURMERG D OHLRUKIERR.
9. RIRZBEBHERILZERSWR, EAFRRMBREXE UEE. EH%) TH LB
AR RGN, NTBAARRRT Y. THMR ( ACD JETHREZEK.
A. figs; B, HkE:  Co &N D S
10. BEHTARRIE AR FERAHERIRILE AR, HTAKEEE AR, RS
REFANE AR ER, BN EMRAKKIEFEER, R TR — SR,
IXLeHTE DA R AR I FERR IR R . MR B A %482 (. ABCD )
A THERERE: B PRTVENEEBRIE S
C. FEMARBIMITAK; D, HFAKFEERKERN CO B LR,
1. XRTHERAR, WTFRRBHIEHKE ( C .
A. HEB AT, WH R A AT HE,
B. HEMIKAERABRMAMAR: LRG0T HERMPIEXE, K4EH &
C. HEMRAERMERMIFEA R HH G THER PR, RAEH &
D. KA HIF B H A BE & ok AR H A ar ik
12. MREKEFWLE RSP, THILHENRIEFHK. ( BD )
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“UESEAR Y 2022-2023 2EAE 4 [E 2R AR ML EREL 22 BAK DL v 55 ZE TR A S % RS (20237 %%)

A, UKL TR ES), BT AR R T ] REAAE IR B 5

B. KEEHIR—FAFIEE 1872550, SRS P oA R E A7

C. KERMEYEAERREK, HTL 10 1LF/TH I ;

D. KEEMGEAER WK, FHFL 30 {LERTHE.

13. BRES—H B RAEENEEWRK, ERMNAASEREIRFEENPTE, BR
XFEE ( B ).

A BREREIJ): B ZFdr KR, AR LRSI R AL

C. IRFEXRAK, HEmLikdery; D, HERBEERISHETR.

14. KEREWAR ( C HFER.

A WA IR IE I E s B, BB AR R RS 5

C. MBI TR IRMhAE ;s D. Bl SR .

15. XTH#5%, THHBRIEFHNE ( AD .

A, KEEHFEAUZEEE; B, dgEEEPHERE 30 km;

C. WgVEHISE N RESE M D. HISERJE A KL 70 km.

16. RTHIRAFMERERL, TEEBREHKE ( ACD .

A HHERE T, WA RIS B, MU AR A 52 K BHARE S I R
C. MZ 5 gL FR R RARR S D. Mk IR BB R B 1S

17. HRBIHEIER IR RigRB R L, REMREERER, TERERERRR
( AD ).

A, BRI SRR LR B BRFE RSO G I S 52 1 2 B LK

C. BRFBRIISIEMIATAR E /1 8 NIE; D, BRBHIFDIEHI Ak B 155 N .

18. HUEBESE (S B AA THHERMMFLAFME ( BC)H?

A, CERAEREEE RN B, BRI RAIR T ) SR B A 1 7 ) 2

C. BRI PSR D. ERIFUSRIR T A S REMESE 7 i — 8.

19. #TFAKKBIFREEHRE ( BCDE ).

A &K B AAATK; COJENRK; D KIEK; B BK.

20. FARE Y R R AR AR, THRTREN WA ( BDF ).

A HE;  B.tHFAE;  C iR DA B AINA: FoEIRA.

21. BRBRES AR E 4k BB T USRI BT A BRI B, PR R
RTHES 201245, BENRHRES XA RN X MHBRE AR ? #3R ERECEFE
EfT? ( CE)

A B BOOKHE; Cootdid; D B4R B fAE4r: FAMEEAG.
22. KR EEERE ( BD ).

A KP—; B. AP, C kP—; D I,

23, RTRHATEMMS, THMLREFRK? (A
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“HEEAL T 2022-2023 SEAE4 E R A HER Rl AR DL v 3R SRR U S R (202371%8)

A, DR H A MR EER TR B, KRB ETA FSAT B0 T & fE s
C. ARKtBETIMAT2; D, SHERGHMAKTE; B LEETISNTE.

4. KEREREHZHTBRERNLREE, HhHELK—FASE (wrinkle ridge, 1.
TED, DITHREERERSERN? ( AC D

A, SR kT EAE
B. PR IEWTEE A
C. WA Re s K IL-UTRRYI I B it

D. 4H =& KB IEIKI R

E. BHA B — 240 TR il T B PR i i

25. “HAR” FEREFLRBURBHTREMY, REHAXESHMEIRETHE, &
MIEEL “DAR” B, RN “HhER” Ik “DAR” KaEEEAMLSH?

( BCD )

A BRI Gs: B B AR

C. FEAIEEFML: D, L., &8 S Eai.

26. FHIHRLLE TREME? ( AC D

A. BFEA: B, 4¥EA; COERA: D WA

27. REK)IWERREZEENLTF  AD ).

A BiFER4; B E#E4;  C %P4 D. L.

28. AEFRHIRFSREIR A VIPI B R G5 (T A: YPABBRR—NFIEE P A RERME
TR, BAFRNER), THMEHRREHK? MR, SRS D

IN |
| I
" A H: At
: M= Mk AR
i lx | EQ;
| x| FLx % B Bl A7l
\\‘:5 dx ’/’ \ (lx) %n%t%ﬂ
L % (d) FFRHAE.
A \\gf\f_/ Q 5
| O 0 -~y
a® X

A, BB (B A TP THZD, FRRahFE SN R, B IAET R SUR PR,
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B. HZ (KA F I ), FonBEANEarid R ST RAEE 5

C. EMighee (B A F R ZD , R im g R BRI R AT
%;

D. & B LA de M2k, FEonBm A ISR T R ABR I R ZE TR,

29. RAAMSHBLEFRVHIBRRENA, TIMERRER TR IERRRE?
( ABD)

A, POdEE: B mEf: Co EAREEIALL: D, AR

30. BIEMERPEANRIER, THMEHREENRERRNEZIERE? ( AC )
A ZHEMERRAAE: B, HAEMHNG:

C. ZHUGMAR I HANE; D —ERIpHA WITHES.

= GENRE (BEHEE §—)EREERSR 14, &8N0 05 4
BEZHE 0

Q1-Q7 BERHEH:

R EAEAE ARG R R4 R bR i RAK AL KA
Bl d . AR IS JRTE AR R AR G
& b G A H WA, WTLMREE AT 145
MM IERZZ).

Ql. H& ( G );

Q2. 77&F ( H );

Q3. E& ( B );

Q4. & ( D ); Py
Q5. Frm ( C)s
Q6. B3R ( E);
Q7. dbRE C A).

G [ A S A L ER A B IL 5 3 2% FL U T 292



“UFTIAR” 2022-2023 ZEAFE 4 [ rh A i ERRL S MK UU 7 55 FE PSS K R A%

(2023 71%%)

Q8. TR iR IER K ?

A, AT U

( BCD )

B. it /KBIR A B RS TORR 0, — BAKIFR;
C. BRI RS KFLHIR A TS

D. B AT A

Q9. IREBIRHIIHLE, ABT— T E KRBT G FRL? C A )

A mAETEALE:, B WA LEET:

C. HEEELT: D mATEEL.

RER—MEEE, BEEEFENCEREIOEHE. 2T RENEE L TE. &

HEZ Q10-Q13 # R

;'iitr
(L rimstiss

N o, :

|

8 [

L2 {
Toopnme LU0
iH#&.L z\: l; =3

EHEEL LY

Y v

?7; -J

£ 304

500
200

0.

%%g&
2000

4000
6000

Q10. RIEFGFARELLAIR, AWT— T RERMEEIR B ARIMRK? ( AB )

A. i B. THifF;

C. &Rifg;

D. FifF.

Q1l. RIFEFEFARELLAIR, ART—TRERMNER 2R B ARIMBRK? ( CD )
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A ;B BEIE;  C R D. FElE.

Q12. MEFERFEARKLLBR, HWT—TREBNEFERERM? (D)
A ;B BEIE;  C R D FEilE.

Q13. YA HF BATAERERNHEMESR? ( C)

A ;B BEIE;  C R D FEilE.

HEFRRIR NS ER FREHRKFENRRR, 5% EN EE R R R E
BRI VR Vi, 3FE Vs bi. BIEFERESSN THE.

n

Q4. BHEMEMNITEA  C .

_X }
A.T= 14 (=3l

B.T= %\/ ho2+(X12)

__ 2ho + X-2hotan(6,)
~ Vicos(6e) V>

X

U35

C.T

-
>

2X
D.T—V1

Q15. RIHEHIERNTEN ( B ).

X
A.T—V1

B.T= %\/ ho2+(X12)

__ 2ho X-2hotan(6,)
~ Vicos(6e) V>
2X

D.T=71

C.T
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TECA 1958 SELREBFMMBIKIRSHH CO WEERAAHE, EHEILEIZE Q16-Q18 KT

au
400F T T T T T T 3
- | Atmospheric Carbon Dioxide
Measured at Mauna Loa, Hawaii
380 [ .
360 [ 1

Annual Cycle

Jan Apr Jul Oct Jan

340

Carbon dioxide concentration (ppmv)

320

April 2013

1960 1970 1980 1990 2000 2010
Q16. Keeling T 1958 EJFIRTER BRI KRS H K €O, WE. —IFIHKIJLE, Keeling WL
B THEREER (FTEH): co, EFABERENERE, EXKERESFE. XFE
BREAF4? ( A)

A JRPEEREB SRR SN B bR L S 800

C. JLREREWIRIE SE); D A PEEEVERIIZE R S8

Q17. Keeling ZEFFZEMMEHIE 10 £, BELREEFIHER co, WEZE BT, H 10 FEHK
SEHFHIE OB T AR RIRIE. JBIE, Keeling 4 T ARTRME SR KB
{F4E, ¥R Keeling Curve (EEAKEIZR). FEiTEH 65 4EH, €O, MAZF] 320 ppm &L EF
ZEA5KRHK) 420 ppm, XHATHL? (B)

A, EERKILBUR] COp BRHZ

B. AR Tl Rf S o

C. VGVERE R ERARIERE HBOKER 2 1Y) CO,s

D. ABRVEH N RES AR T I COx T

Q18. EMHLETE 60 ZEMJLFREHMEK, NAGERNRELRS. EFFH. 23R
EREMAREHERR. EREXNWE, ERMKERELBRETERHI “REBRETE
H”, XRMA? ( B)

A A NZERRIENE; B, A NZEBRAL

C. fAREIE CaAE R (FRAEENE; D dbERiE b s gk m 5t

Q19-Q23 HFRF k|-

BRKER SR D KERIRER BRRABTED HE IR 53%, 15%M 11%; 2)
R KR BIEEAR Y 1:1.5, R30I HER: 0.0167 F10.0934, 4 4l A 2 A AH
[ 5 3) KBRS EA IR 1%, FERIN C02(95%), Na(2.8%), Ar(2%), 0-(0.16%);
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R 2022-2023 EAE A4 R A A HhER RS K UL T S S TR S A (2023 71%%)

4) KERMACERCLPE N E, mRUm R E, TRAKAEE. DLF&EEX
Le SR K

Q19. KERHEMEHRHERREH B Do

A.~45%;  B.~40%;  C.~20%; D.~50%; E.~25%.

Q20. kKB FREHFBHIANIR, STRLF KB FACHERE ERIANIR, XA HRE AT REH
FEERZ: (C)

A TR BERER: B TEEZEMRIEM: C 7EfEEER: D BWMHHREMN;
E. 17 RGN A — 38k

Q21. HFRILFRPFREFFH[ER TEER, BAUTRTAXESERENHL R EE
B2 ( B(C)D* )

*BDA% — 7145 CRELRLE(NFIy; 2FAR05%, R&KI2E05

A, B ER AP SR R AN AH

B. KR FEREE PR S TR,

C. JbPBRRKAAT 3 Ul i T R 13K

D. KB SURAR T HUBR A 4P 24 L

Q22. IERMFRNUAIR, KEFFRERFA[NHPEASSEEEES, KTRIHBNMNEE
£H4? ( BC)

A, KFHXMITER; B, W f#ER:  C. AEWER;

D. KAHMIRMIER: B, RKABIRIEA.

Q23. KEHMKI, XKEMRSEERERNEEESTILEROERSE, BURK—
FER C A D,

A AFEHIERTEG B, BEHRIEM;  C. KFHXER: D, WIWIEA.

Q24-Q27 BREHRL:

HFR IR T S E8CA AR AR, TERTZE . Ho, B ORI R e e s
if PR 2R 0 P PR P BRI, KT 2 B R e A A W 2 5 P R B e M R At . MRk
WA AR RN RS TR, AR LB S 0N =n+tan 6+ o,

C Az H5MPa, i KERN /10830 MPa, f/NER S 910 MPa, 6)960°.

cl
Plane of shear failure
Gn S{ T //
o3 —» «— o,
G
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CUFEIAR” 2022-2023 A4 [E H S AR H R B BRI v 3 TR RS R (2023 71%%)

Q4. BEE LW ENMaK:  BER, AEAS D

A.20.66 MPa;  B.21.66 MPa;  C.23.66 MPa; D.30 MPa.

Q25. WA\ ERBINM Ao C BER, SRS )

A.40 MPa; B. 45 MPa; C.46 MPa; D. 50MPa,

Q26. LMFEEFENE, WEREERERE THRERTHRREE. KEREHD
BEIRIGFFH: €A D

A IEWE. EREZE. BWE; B, IEWE. BWE. EREE

C. EMBIE. IEWZ. WWiE: D. W2 SH R R,

Q27. HIFRIREERAFAE B K, TERR T FLRRIAEE . FLRARIEE I SEERERRR,
AT UEIERRR: (A )

A, PEVESREEREALBA AR DT PG B JBEASSEE BE FL B IAT AR 5 b R o
C. PBEMERBHALSRAA L 3G INTMIFEA%; D, BEHERRE AR FLBRIAE S )12 1k

Q28-Q30 HBFR Tk}
BAHUCK, WK e T A f SO 2 B B IR ED . AR,
SEEN S IE SV VDN ¥ SNy S 1 e =X Al el SR N ST Y AN T2 Y I S S S i (1
DL ]

5I50 SIOO 4?0 40|0 35]0 3c|)o 25[0 200 150 100 SIO OI
[€]o[s[plc[plT[J] K [PgNd
[ 9 X

A TREN, N
N LR
MSOskE] mml | vkEm | mEmim Pk
IME Kl [ Mgs0s [MgSO4 2] el [ F—Masos

HHTY: R RA O XA METRA

-

REE | — — Thl=
X
7 =
%
Ll g
33 j——-—rJ] | ]
|
i =]
| g 0O m
£ A = E]
7 — -
o e -
EE B

[~ - N w > wn [}
—H
\Fﬁ"._,
o - N w » o [}
T e/

550 500 450 400 350 300 250 200 150 100 50 0
Ma

TfRATHE . SCAT R S AL AR B RER A ). R ELEMEAEY) (Stanley, 20065 X =45
FEUEH, 2009 ¥
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YRR 2022-2023 2EAE 4 [E 2R AR ML EREL 22 BAK DL 5w FE TR A S R (20237 %%)

Q28. FREANARFAREZ R, WEREAEHE KL, ENRHLERAN (B ).
A.CaSO4;  B.CaCOs;  C.CaO;  D.Ca(OH)-

Q29. THAXTIRARNCRERRIERNA ( ABC ).

A, SO CLSCA A BT A F N £ BTN U IR A5 T I 5

B. SCHIHIE A 2 HINER, HA Rl R R KB/ (Mg/Ca>2);

C. JifRA eI Z BN, HrpH Rk R/ A5t (Mg/Ca<2);

D. J5 A i S A M B T A RN, SO I S R AR B B S R

Q30. EFERFCEANRE, WHENGHA. SCaRB RS RERNEER A SRS, B
SEIFEZTG. WHlER. REVFERMERANZMIERSE, BRETEBBREEWE. RS
ZIREMREMFTIRIERANZALER, TIRFMHTTRDBRA S RBERRITHEZ? ( B )
A, SCR 5 B RURL 7 A Tl B R 5

B. SCA U ORI+ S A 5T AR B RO 5
C. T3 A o B RURE+ SO B i B R
D. Jy fift A o B RO+ 7 A0 S AR B ROREL o
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YR 2022-2023 FELEPFEMBRMNFERRL TR

RFRFESEMESENR
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L ARG AN, B A ETUERGE, B NG T, W IR
B . AR N (] 91805 8. HWANG, HRARE. FEk. HE4
ANFAGAC—IFAZ A

2. ZAITE ST H CHEA . B 5 RO T B G XS R AN E AR A

3. MR F AU 2BEY B AN R E ML EIR R SR G Wl ] 2R (il B A AR 25 AR b

4. FXIHR60 7B A A SCVFHR AT, B IG5 Aa Rl 5 IR 5 T v &3

B Hiwl

—\ TREEEER, FREEZEFL (REEZIE, ) EMERS17,
EE—NNA1 &, SERESSA M
1. MRIEWEER, MR URSAETEE, XTRRE, TEH#MRIEFRHKRZ (ABD .
A, BRI T EY ORI
B. itk AT b,
C. BRI F % R e BB AR BN
D. B R 3 T L 7 AR P M R N
2. KT ARHUKHET, FHEHERAEFHKZ (ACD ).
A. S R LI KT I 5] SRR A o BT TR K AN RN 3 Pt T, HG B0 ) %% A AE A
B. & FH A LK I I ) KR S Ao BT T A AN R U P = P A TR, e B 5] 3 & b AR 4
C. EMSHEMERAAH
D. ‘B RTARA S 13K P 5470 5 25 B 43 A AR A RIS o
3. HERATAON—AMEEEAR, RTF AR, THE#RERKEZ (CD).
A, MG SIS A5 3, IR HERET FH AR KRS T %, RIHRA AN
90°. iz 5 L de K I TT 5
B. Mg, dbtk SHiERi R . R E S
C. iR A A T MRS 5 O BRER T A8 i, 2k — i@ i bl
D. i . bR SiERM R JERES .
4. EEMBEFECENE. WBENEE, —RERTH—FRBKBEEERD (C).
A. P
B. M
C. THIW;
D. #AETTHE.
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5. A EIREREIREBWIR HIE P BREX
(103°~142° 2 [H] I X B I A B EIA P B EAHD

P BRXEBRHEZEEN (B ),
A HBERIMZ NS
B. HUERGMZI) PG L LR ) P BOE L)
C. HUERFMZI) PGk L LR ) P SBOE LK
D. P BT A ARIRT SRS R 5 A2

6. BFERRE RS KMHERTER (EW) 5rgduE (NS) B3 I TH H i8R 5
BIRBER, BT HEANEER S BB RN, RhaOeaRnEERK |
BFONERR R, AWIEET UEEHER (BC ).
A, B EFUKILGE S AT RENUR TR SIS Zh A K
B. RIS W] A 1308 AR fIRad 4 5% 5
C. 1Z3 X _E S IR A R] RESR IR T %8 10 77 X 3

e
D. BB T HARYE ). 5?%;5>§3f
7. BB T PR AT AT R E0CHD) e Q25

RURLMAT RIS, AR R F ISR B, R e, REMKOS
FRTRRLFMLR, L6, REAESFRNRILRREANY (C).

A TCE SRR . SO, ) A e

B. BHTE . BHCE . IR,
C. B, LB R,
D. SEBITE . TR, B,

8. FE b SR IR UK 55 BRI G 2 o A I X S0 000 B P R R i R A AT B R R 8 » JK
EWARRERRE R, PN AGESFTTREMRR, B RR R R
88, WED, TUBBLITFLER (ABC ), :
A KRHICRE A I S 20
B. KPE U B I AR e Bl 7
C. PO T K L
D. FIIBR B e e 22 TR A

[ R G 0 e T )
¥ 8 8 4

L)
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0 TR N T B e e I O
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9. H£4130mm, AEFEN1950mm KT TS, Wi AR 40mm K H SR A
R, HRBRERLN (CHF.
A. 25;
B. 40;
C. 50;
D. 60.

10. TENKBERAERILE/RELTRHIDEM B, AEH Lo, DU
EFRR (A,

D. B 7R B2 1Ly B 5 HAH SR R TS P A Dy Bt A e o P 3
AERRBRSmMER (EEMRENT (2023-2025) ) 4R BEHRERTA R, IBRWT:
[&%] A
[# 471
MNP T L E A B AR AL (i RARMATL) « FREN. BREHLFE X
JEAR KO, BB R B\ G A KNI RA BFGRERIEHY o X THLRE, AN
BOA K R KNI F N FH, REABHIAN, —KREXRGITEEE TR FET ZEB
KI GGG A F A KL Eh . Bk, 5 R B —F T o dem AR 5 L2 T4
T ARIEH . KE B A AR SHRWMNEY, RANRS TEHCRGOR REY. o R
BATHL, BRI EH G KL BRI, NS A R T Y b AL G R T4, mIEw
o BRAIE . KRFLRZRKMATREMGOERSARZ, ARAARELZEHTERAIHBERBIHE
RMEEGHBRE, FEBRENZENEARBE. KEHALF ARG MIRESH, C
4% o MR EL (AlbaMons) £ —/& E XAGEFH Ko o HL B B 69284 KM &% Kb e ig 5
Al R OGARATIRERT B (BRE) A%, XS KLMBEHG T, TELAMEEEW K
B RAT Y R b o DR IR BAMBELFEAT
[ 5035] K2 HARRA: AL 450 K2 LA G IR E T, Je/F R Kol (JAkpaATL) .
Ao (RF5) 4 XKERAIR: THRREGIZWAER, aFEXNLESN. HtEs (K
) BHEERF, KEAG M £ i@ KEGH &Y, 2ITIH Kk, A HE PRI
5F £ Ko 200 F Ay 3R 698 2R 5o
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11. XKERHTRE LRARHRFEHE (WTED , TERFEAIRAEIS KUHH, Bl
THERE (ABOREEM.

A. FEFRIHIEIAZ, A NS B N KILHL;
B. IR ERTLRAR P 0 0t SRS AE T AR R K 1L i e i
C. B A FIRTERAZ O A Kl
D. [ B IR RAG R B BSR4
12. ARXERZKNH#R, T5 (BD) #HRREHN.

A, SHER—FE, KBSV DB
B. K2 EAFE—MREEA TR
C. KR X wE AR 55 BT U A AR B I 18 5
D. KRR R .
13. HTKRIEBRAFETHEUTEAZRPRK, RAEREERER (ABCD .
A KAFEK,
B. JEAIK;
C. IKFTRK;
D. #FIK.
14, KRl 2R KRR R 2 8] it 3, # RS S A A KR SAE S BLK
fiia%, WESIKKMHA%EESMAE (BD ).
A, KPGHEAR A
B. KVHEARE:
C. KIGHHA
D. AR
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15, HREERRA T EAHRNEBERIS, R\ SREERAENFRER P RE@EE, o
HESEAARRAIE, TEF 1. 2. 3. 4KIKA (D).
A BRI, WG, WIROR, W HR;
B. BRI, W, HHER HRR
C. Wi, WIBUR, PR, & HER;
D. W, WK, =HER, PRER.

I
B 2 BRI IR AR e I

| mammLre |

FANaOHF i ik €

TR R
L LiE
WY PR SR
3
RS HEH
aRice
4
16. RARKKIPIE 5+, REAKBEERE (ABD ).
A. TRIREN;
B. BIRES;

C. BRBREN;

D. RS,

17. HBPHRZ NEFERNFE LR, SFFREoRTE, =R, TSR IER
K2 CACD ).

A, B = — 5 L s
B. MRSttt 2 —5e il
C. FREG AR = —th 7 P FOIR i
D. s 22— 75 v FR AR

18. WAKFEF U MEETER, HPRKE5EETRA A Marcet- Dittmar [H L, BE
fil1K ( BOEX EAZE,

D. AYRIBCHE
19. BELEERE Bk, WET (C).
A, HHUEFIR P
B. JGUKFEFIR P
C. KGRI T
D. KPR
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20. FERSHRBEAFHERX —ANREHRMBIEE K LA 5, MR—A 0 KILE S
W5 R LA BRR A G MBI A R . WTRRIRIEFKIZ ( ABD ).

= [ kuessy —16°26"

— Y

[=]

B e

[ ks bi<s m)

N [ oA 8(15-40 m)
> I ki

—16°28"

—16°30"

F=16°32"

T T T —16°34"
151°47" 151°45" 151°43"

Bora Bora & iR 25 UTAAR 2> A (P& Gischler, 2011)
A. %G HTL S AR A R T WA 2 ph ISR A
B. BURIKEEIN, FERE ARG FL RS R BV S B
C. fEiZIEEEEYRE—)lis Btk &, FIERETIRR R K E
D. PR IS HIAE 32 B KRR Eh VTR Fe 3
21. ME TR RERBEREAERRKE, 3Rz HL e R R A i iy AP RERER B NN
(A)s

A, TUEIR AR GBI s
B. ZREBEIEHA;
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C. PHHBIERAR;
D. PHEERARERIR
22. EARMMHERKSME, RESHHR ERHAAMERERMN, WREFE®, RaR
THRIERSBLFHEFESRR . WRUKARIE AT R RSB, RIVAKHERE
AERBERT RFFAELEM? (C)
A T,
B. KA
C. K=,
D. K FFi,
23. ANB—RTWERZE, MIBRKBERIENCARME, AERMERAERE (C).
A A AR
B. R & KRHERS 1 7 58
C. B Hb = I AL 0T A
D. WA EYE AR R & 5
24. FHIKT 2SR E VIR BEER KA (ACD .
A. RFEENSEPIIASKS TR, i A2 P05 PR K
B. i s KN — A, Xl R NANEE
C. WA IR AL T e & b, B2 PR AR T BT P e e AT s
D. X GEEhPE — i LA WE L e s b e e, s T .
25. AHREBEBHEEX M —, SHEFGARN, TIERKEERE 7 BEERR
BHRHEBESIWERN (A,
A. PFTUE B
B. fifiba
C. KHFE,
D. kK4

= ZEDE, ERESESTHELL.

Q1-Q4 T EAkL:
P4 25 (LAEZ RN B L-=BL 2 (P-T 1), KA THER S Eicoh™ =4
PR LAy, Bt 95% M FETCEMESI R A T 4K, RIS RG22 3] 7™ E R

IR . BA RN, P-T AWK e K AR H RN (6 JTHFELND. X1
P-T B3t )2 K R A PN R B s AR LA B, shabIMT B
KL AR AT 2 1 B35 PEAA RN R K a8 7E N B R B BRSSO SCRF . SR KL
W55 A BE M 22 AN I THDO FREE P AL P2 RN, RT3 AR A 46K, kLB i K& CO,
FECT AR TS, B TOREKE pH E, SEETEAEYIROREAK, KBRS0
IEAEAFBRRN V2 TR, 1T Fil AR B 32 1 1 52
TRIRAREFHELGEN B L - =B LAWK AN, X 12 A a5 i
FEHTTICF (major recorded effects on biota) : FHHRENFERZEE, BICO, SO A
e [ o 2 A BRR) 2 BUAKIL b 3% 28 L Bl 305
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% HAs N D =t Y VM TA » = VY N = AN
VR SONL; SO, BRI FEURAL RN IR RE COr ANERETCHLBR T BRI L
3 Yl A
ROEBHRR; EEshE S,
a Siberian Traps o . Inferred environmental changes € Major recorded
activity Mainly effects on biota
= thermogenic gases
ko 2 Ozone
Sl ! ’2 cl disruption
. .{.‘.‘ ? acid rain Global
I 3
251.4 ” S CO,,CH, 1 warming
7 - (8¥C=-25%) | CO. DRt ——— 1
25154 2 o8 % ) Hg Hg 2
3 0 8 2 t Metal
25161 = A = E poisoning
38 2z "
251.7 4 5 . s : Massive soil and OM 1 | -3
Marine =3 erosion/oxidation — ‘
2518 extinction = ZASET + !
5 interval 2 Nut;{iems - l Lethal .,
2519 I < _ Coal 9 LAnoxia Ocean  SST
oo 32 ale ’
1 % 38 Evaporites . acldification
2520 :g .3. : % % L - 5
252.14 8.2 £y 2 [ Mainly volcanic gases
§| |82 fxg" 35
25224 E o Q 1-‘ ,. z c Ozoﬁg:;s-r\;b ion
] 3 Qi L
o 8 ‘ ° = ﬁ acidrain 1 6
2523 4 ? 5 £E i .
4) A - v
252.4 1 ; Acid nghgr pVB . 7
kY seasonality o deposition radiation
Z&ZAS <+ A DN g Increasing soil erosion 8
a M T T T T T T T & 4 ‘&A .
o534 4 378 .1_1.* |
— Increased
o U Peat nutrients? Acidification
acbonate and anoxia? -9

CERE-EZELE T EY R KL RIMLE] (#EDal Corso et al., 2022)

BAR B AR VIREVR 2 1) F B LSS AL BPk B REEE IR, C 2B
YiiL#: D. WUREBhEs K4t E. FYEAEET): F MY, G IRHEY) K4 : H.
FEAEVEALSENL: L SREARN 2 ) Z A K Ye; T RS Bt X A £ 1 K 4 K
25 FEHh DX VR A K 48

QL. HIRE L E#ATHIT, FHESFLEFE (19 FHEAMIMNEEMR LR, &R
SEEBH L (FETEH, §—NEHRERS 1 4, &N &4, BPNERIKBS

RO 5.
EE: I-ACE; 2-FG; 3-I; 4J; 5-H; 6-B; 7-FG; 8-ADG; 9-K

Q2. I EREIATLIE Y, KU ERR AT RER A4 K — D EER TR R HEhT
WRAEZZ WFAA AR 20825, R KA T 51 E R RN HERRFA T 7E A B A

ARG N, FRATRAIFH — LA AL, 6 LA F BITid B R BE s R4 T 78 B 2 AT

LR S ELAE SR SRR COy WRERIIIIN. MRS COy WAL,
IKFEETHLER (HoCO3, HCOs, COS) MIKFEM 2 AP . COy RN
T AP AT DUFT A0 T S 3R IA

D KK CO i fAEENEKF, IR HCOs

COx(g) + H20(l) == HxCOs  K¢o, =107 mol/(L-atm) (T'=25°C)
(2 H:COs & fif BRHCO5 F1CO5™

H,CO; === HCOs +H" K1=10"%% mol/L (T=25°C, 1 bar)

HCO; == CO;* +H" K>=10"1"% mol/L (T=25°C, 1 bar)
REAE KL R Z 1T, KA COL W 1000 ppmv (10° ppmv =1 atm), JE/KIEETCHL
fik DIC = [HyCOs3] + [HCOs7] + [COs™ ]I LA 2 mM, 7K pH E 8.1 24 KHIAR 1L
RZIG, KA COr HIRERIINE] T 5000 ppmv. B FHE/KICHBREARREE KR, HHIRATATLL

G [ A S A L ER A B IL 5 3 2% FL U T
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BRIl 58 % S5 ¥ /K DIC VR EEATISRIEALA 2 mM,  HABFANTE R8T T 25 5 7 5 B B2 1)
WHE LSRG, BRIEBEHFE, BAKKpHEZRT 20?2 A54)

a_ _o.a. .+

Ese, Keo _4HyCOy Klzal-lcog”l-[‘ K= co3u
2 Pco, ayco; “ucoy
DIC = ap,co, + oy T acor
A NBABAT 3] pH=7.37

Q3. [, AWt FE T EERBRIEA A L, QI P-T ALK 2 AL X B 5 itk
PR ER A B UL 2R (0 AR o QI () RUBE AOBRAE A AT AZRIER N, KA I CO, LA HLRR

(CH0) FHRKFRERA (CaCO3) MR AI . XRRAEIAPIN, Br 1 KL IE &R,
WAFEA LRI E A CaCOs P E AR, RGN0, @5 R RS =77,
R A WU B R 2 R AR B RIS = A 0 1. C A 12C FIBC IAME B RN &, EYIFR b2 O
H 3 F112C Bl (BC/20) HIARK, BATRZ AR 8. N T B, 8% HUC kbreE
BRIFISI R : 0B C=[(BC/2C)en/(BC/2Chis — 111000, AR T HE AR TAREE BC/2C BRI ZE 5] .
b, fERAfERMEE, 2C OGNS, ([EA MU FIBK AL LS COs RIFIAL
RHINELE 2C, HRICENAIN 6°C KA COL1 6C EHH K.

EARE P (RIS H B CO, 55T A WA AR £5 5 M & AN , BRAEHI) 2 -1 o]
PARIR A : Fin=ForgtFear; 371 Fin R KL R) CO2 BB E;  Forg FH Fears 73 ARG WAL B AN
TIRTER 5 75 4L 5k )l £

TR IR 2P AT AT AR N FinX0in=Fore JorgtFearb*Ocarb Fe 1 Sins Oorgr Feary 73 MR KBTI CO,,
TR A ALk, FNBRIR 555 BBk R AL 2= AH -

OV Sin=-5%05  Sorg=-25%0; Ocars TELE K Z T 9+2%0, TER ALK 5L HN+1%o0-

BT, RABEMARAE . FBRIBREEEB: Sy = Fore) ForetFoans) RIRRERES
T, BT S, A543
BR: BOEMTHIAEX, TOUIFH:
o= (1 = ) %Gt g

f — Jin — Scarb
org g,

urg_(scarb
. _=5-2 7
% X i S = 2~0.2593
-5-1 3
%R G forg= o= ==0.1875

W RATE, A HIBILH R Y, 80.25937% 4 70.1875,

Q4. FATEHL FTIL 35 FLER BiX — B /M7 B i 8 R (T efe b id s, i
TATRA T/ NT BB T b BRIA S v e~ AR 5 m . CUA H HUPR B4 1.5x10%F2K, M
BRIAHL AW 365 K, HUBRAEFUEA 6x10% kg, HARBHEREUIE NIEFE . B/
TR 10" kg, SHbBREETI A 30 km/s,  H 3 R AR /INMT B 1 S5 H Bk
BT FAR . BTG E, MTEBAMBRZ . e R e TR, S35
HKRI KRR, QARG N 20°C, KEIHIAZE N 4.2 kI/(kg°C), FEALERH
2256.4 kl/kg.

BT, R R SBRIK R AR K ER 2/ ? HHESITAEK
R Rer=AE RPN, (15 43D

ER: myvy +myv, = (my+m;)vy
%mlv% + %mavg - %(mﬁml)v% =10m(C, AT+ 1)
[P m~6.83x10%" kg
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L F MBS

Q5-Q6 B F:ATH}

HEla Fras, U A BRI R B kA W] RIS, e rh s 2 A b [X G
SN, FROBIMBORN" . CAPIFREN, 1T AR BRI 1) S5 R 3 252 AR5 3h i
SR ESAHROE BRI ERY . B b R BB OKIK, Ak, AR
FIRE, Hht, A EMBEIE) ARSI AE KA i A2 o SORT B ) 4

He.
Bla GISS 1901-2012
B T T 1
06 04 02 0 02 04 06 08 1 125 A5 175 2Z5
#a% (—EREEIRCC)
K ESINES
Bb 02 TR 4w
NBTAPRIEST 155970-75% [IFNAEEST B5315-30%

N
QS
)

100
75
{R50 1 SRS
s |

0 ;

J,«J\,\MM Y “w_”' —
A

’ t 0174

s .1 wHA
o . 'y R
o, EHem

- BRI
02 1 T o )

R (um)

Q5. HIRME U _ ARG S B E AR EE T ME (RETisE, N ERE
/1 o, WA S BANEREESA 0 -
G [ A S A L ER A B IL 5 3 2% FL U T
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1. DU R il i A BRARHE ) J5 K 2 C ABDF )

A.

RAUBERRAAAIARAN =31 F 132 10

B. KRR & ol AR GE

C. Wi, TREBRKFINZME R
D.

E. ARA R AT KRR

ARE LI HE ORI Joe

o v 4 PR DXV - R A

F.
2. EERARERX ARSI LN SRR A ML ? ( ABCDEF )

F.

A, BRGNS TN 5

B. KA e A 5 ™
C.
D
E

e R T AR A B I A ™ 5

- BT E T
. EEREUA KU BT

PRIR AL HRE T

3. DU MRs R R 2 BRSSO IR R 2 ( BE )

A.
B.

C.
D.

E.

F.

AR 3 R RS A R 22 o 5 e AT T B R AR R A 5%
AR 3 RS R R 22 o 5 e AT T I S R AT 35 5%
TR AR AR R, POV E R R MR RE 712 iR 5 A
SLARS RN IRGR AR EE ST, P LLE o — i S LR % A
AT RIS R B AR AN L B 32 S35 8 A0 s 3 R 3R RS2

5 PR R 2 0 f T DR o L €% B e 2 R A i F

Q6. NEFRGERTERAR, HEIHBHRTFAENNFERER KHRERER,
BWIHKSEMNHMRRGMBEEIEM . FRhERE B RIS, ik

AR BCR Y N100%), BAKGESHIHFS 25 BUR 282 AAS, = oTd, KRG EHE HoN
5.67<10° WA K", S BRI RGRSHE, T NP BRI R . BN STRIHhER

BV R ST & 239 W/m®. (1543
1. BEHMBRAFEERSR BIFEE—NEGEER) , FHBEEGIRYEARKER T,

SRR )R A ?
%ﬁ: Sinzﬂré
13 T¢=254.8 K

2. B E AR EE AN KRR, EEMERTARE, TTRSAARKE, FARSN

MR KA R FR I8 0.8; THEZOIRAS T ] (A R 2R T B i 5 ?

BR: 0.8S.=1.6S,
Sil] + 08 Su - Se
S.=oT*

i%: T=289.5K

Q7-Q9 HEEH

Br 7 HBERDASN, DK ERRFH AR T HA RN R 2R, SRR R ERZ M
G [E] v 22 AR R BB IG5 56 3% U AT
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RIRTPE, BN TR EFF.

Q7. 3R B K FH B BE B 4 8 SUA— R ICHAL (1 AU=1.496 X 108 km), A& FIKFH IR
LN 77800 Tk, EBIKBHMEERZN 143300 J3TK. EHEBEHE AR L B8 ArTE
FRECRIR B R PH I RE B3 S A ER B T ARERSCRFH BB 2 08 . (54D

R, Dzk N R, DZJi .
~ - AL AN HL
ER: —=—"=0.037; —=——=0.011
R D R D
3, K-A ) X-+

Q8.2005-2015 4F[A], SE[E NASA HI-R7EJE5 A A T =R IXAAAE KUK, B FORFE
ST RIS E A TREMRE S K. TR b R AT AR AR A A
ERT RS B B Re R, B AR TR RN A PERRAS, RIME S RBSERS (4 =R
XTX (InK-In Q); F, RNFAESIAH S 8.314 J(K » mol), T AR, K AN FHHE%,

O HIRIF). (EHIRIAEET, 7= G T AR A>10 kl/mol [ [ BRFIFSRAERE H B A AF
BRI TRFMBAT R, EF=FIRERB A IEL T KFE (0 |FRE) TERE,
-l pH M. (154D

77 FGE S CO» (aq) + 4H, (aqg) =——— CHj4 (aq) + 2H,0.
0 TRIREEZRME T, AG°co: 0= -383 kl/mole; AG®k.0q = 19 kJ/mole;
AG®chy, aq = -32.5 kJ/mole; AG®m:0 = -235 kJ/mole,
37K pH = 9 B igKpH = 11
mol/’kg mol/kg
CO,, aq 7 %107 1x107
CH., aq 3x107° 4x10%
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Q39. WHATREAMFHAR: F/LANELEE L LHB? FILRNELEETLH
B? EBHANEZR, RAERNRXTLT? FHLTREE? (54

BR: L #1147, TOLF: #8-#10; )ik TA: #740#8 9 ; 2400 m (1900-2500 m
555)

QU0. b L, At A—THRAME? ZEAMHARFHTHT ? BLEH LK S
TAE? HARKERHBLEMALRTRE. (54

EBR: Ay #1#3) : £LLhwd, BiEGETAPE BakIT, MEERIS, T4

B JE A Befkoin e 08 IR 8, 12 suitis & AR & &, T A k&

o)

[fafe ks, RAWHH.

TAR (#4-#6) @ MAZE gL RI, FERAFAN . AT EMITE, TUREERE T LE

SR E, FAKI A, KATFBBRERMDNGEE, BHBRE, MEEE NI RE S35

.

S

, AW RAIHER, T T o
TAE (#7) @ AR FEZHL HT) , LRCLZKEFH0CA T, iy, =Pa9idAKiE
KA BT KT KRBT BREFRIER WK, FLEABTHE XET.

Q4l. AWK, BEREEREEMARZRD? AT HRELEERW T ERZHLEE? H4
27 (549

BR: AAK, BEMSEAY, AT FRETRR. RE: ARK, TALtoEEe
AL IR FE TR
Q42 EMMLNAEMNE, THREENR 4AZ 18, BREEMN -2HE-16, KRV A?
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EARERAXRRADARETHA. (540
BR: LR

MHE A EA: EALMELIE TALIE. XREAATELLGERI, BKAREFEL

9
e

ﬁn

THA, FRABRKEYEBLEARERERR. RPEATLYOFIE, Z2ARCEEFTR, €0k
T TR BREI B B, T THRGERSERNL, TRGEGEEXT EIEEY
W, FHREAIARLHLEAEEES (A 14CHE18C) .

WKEABA: E ARG TR T, EARAE ALK LAY, B TR
FEOH X, WA RFHARAMMET . B, HEF RS Z RS TR, MAHRR
D, FERAABKGTFRRBE (E#10, T2 18C, 2B -16TC, R£ik 34C) fiikeg iz
iR

Q43 ARLRESH, BEMABXALDFEAKSE, TP LHRERTHR, XRAHL? 5
)

B 3Tl A RO R A R LR

Bl R RO, kB AGRE R AT R, AHHAERREEK (ARE) ,
i A B R A A RIBE T A A tF, BRERRE. o FLBEGEH R, %AAHT LR
Ja, AR TR, TAARED TR (WwQA2prik) B ILERIEEKRE Y, A& TF, BT
‘WHR, RATFREHAYAER, BBHR, BEAHaFhH.

Q44-Q49 BEAE

imgm5/
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RIEE o N TR LT B BOR AL AR B 45 kg, AR —ETUHALRERK
R, HERRMN, ERSCEHLEWESZAFEEZ, BEXREHET @R ITEZNE
BA. R—BEHELEZERERYBFE THRLGE, Wi, EXFIREAHEELA
ZFMERN TR, EERKERBATLHET 2B BRERRERFT K.

Q#4. ARWRFELA —KWWRRE, WREMERP R REL, WEREZRENT
BAREXNFRESEBRNESESR, KHFREFARAXRZAHAIER. RABBN
ERSEEFHEEE RN E. RERTIHRIT A, B. C. D BMEERAHRITT.

(549

BEE: AF3: D. C. B. A,

Q45. Bk D BN SO, S ERMAEM SR, RRTBH KN FFI RIS KT RAF
WERRR. 54

e AMLE. Ea. BReA .
BN &SR RFREM.

A

7

BL IR HAR

ok
B

RELFE: REZRLEREE, 56FAEK
Q46. EXZBMEEF BATREHEAEK, WREXEZNT HHEEE R A RZ, &
RREERNSHRAEHNNT WHR. BLIFEY a ATRSHIRTAR. )

BR: allBHRBF RARBERKR, fEKRAT HRBER ], BHRBRERANIME &R

SRR TR OA S EIRB L 5 RA 694 Ak 3R Sy ARRUEL YL 5 25 ARC 89 3 ik SR AL g IR Ko

Q47. BRANERBR, SFAERECAERXRFBRHRIFRE, RERERAKSLWE
EHEERTRESYRAEFMHENET K. REERENELAANET, HHE AZK
57 3% R B WX R ET A BhGET ANRFRETHFE? 54

BER: BRANT R AW T4 K, A TFRATIRGFEA.
Q48. ET RBEEHE R T THAE B, S UEEERT B AFANMT R, AHLHIE, &

RRFEEASAREE WEEEN. EXFRT HELIE R, YRAFAEFLEEMA T
H—ARNRT HEELFAEHFRL? 4D

EBR: AAFEENANET HE R LA ERFE L
Q49. FELNMFH HIAZKREXMT Y, XRAFHELHEMREW Ti 2 Sr, WAFHREHA

FRA TiSr WEERRAEBRT SRMEFT R TAR: Ti/Sr=3 X100 &
REEERT EARWEY. B EELE: £ b RBEFARETLEZRBAEWES, WwAERT
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HEHW TiSr WEARARRT ERERTNEERHNLE? 54

BER: ABHEANESOTIUSIRAER NN X T, BT30S5 R BRI IE 5

In Tuse
x=—%o R @A L, ARG S8 FAEEA RS, DI RS 5 A

F R IE BN F A —AE, ZTEHAMEMR, RNEFEH - ST HFEGRER,

FRA AR R R 8 B AR KB KA P 3o

Q50 B RATRE

GHRABREHRATE—RBET, BNRERNEL S REEMEKERAY —FHZ—
M. KR EIREY 5900 K, *UHIAOEF LN BK, ALREZZET 8, KM
R B EHEBERALN 491 nm, A2, WRRNERT AT EERERERFNHIK
REHK R (WHRMAKD, KR oim 8% o FH AR FHZR AR 300~800 & K&,
Q50. 3% F X BRERBHNEEREN A 2R KEEH? (1040
ER: 2.70 um~5.05 um

Q51-53 B EAH

B R PR AR R & AR, PR R A DUROR B O RIS AL E
WEPIF S Bl ZEEREY . MEFLENRT CGLIE) RE LAFRAEMF, 0 EHKHE
EFEHERHE, SHA. RERNNERKE. REFWKE. SR&E. HR&E.
LRE%: ARANERETE, —BRAEEDE. KAWDERTE. FRAHETRE

EO
S
D
c +
P +
1-
o F1 s i
P -
C
a G
20K D S D
D

—|wm sk g |WiE s | D [mErar |t
Q51. M| EMRMFTE (LB, 2 ARERRMEREMXR; 5 H A F R AR
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FAL, #HRERE; St BEMHFMREMBRAZHRFTIF. Q04
ER:

Wik EGZS). RazD). 8RZOC). =&7(P),

BN RILIE R B R

Mk —FAEF BIAGBEFL, — AR =& R(P) AR it .

R X A
LESGEM EGAR. RER. BRA. ZE2RAIMAELABROELEMX R
RN R B RBRNE B R A S REY, BRBENER LR
b Bk BT E Tl i A8 T EB AR REZR. BRAR_EZME, ANNE
A W B ik o

ZHRA (dx2H)
LIRARAE A b e AR, RRIABHRT EG RO RAEZD). zHA
(O R FY(IE VN

2ARYNE R R Bk 0 B A B A B R KRR R A, AT LA B ) )

SARNAE R FE K 28 RGW A H BT IRNE RGBT, A2 RILK BK.

1

W ZAE R e B NG R, A AT HEAER, Wi AP, €Wl T L2
PR 6 A B o
5344 A KA AR, MR B RACH IR, AR T 4 KA HIL.

Q52. A BEEHWERE=EARERKABEIH: BWAH CaMgsSis0:(OH),. &M
B CaMgSiOs FIEERA (CaSiOs) %, HWHEMNWRFTHA, HBEHAERIESER
B2 TEE. XEXFRTUHRIBETNEALARERA? BhE0 KD 2 SR
fr, X&ZXEMAL2ALR? (104D

ER:

AHHLEFmE: X 2R RE SR 5K, wA st (B A& fkF @ s E )
KRR BREG (FARBR) - EHLF - BN EF (RIA) > EFHRTORE

(F& & B4 T)
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_______________

W B BB AR ZARAE R, AR E. ST (RRAR) , 54 Ca. Mg %9 B
& (G=2%) B, A& Ca-MgSi 7 #8584 CO2, ANTEHBMFE R P FFX:

CaCO3+S510,=—=—=CaSi0;+CO>

CaMg(CO3),+2S10,=———= CaMgSi,06+2CO>

5o X EBMAORE: B2hE DX E (ZZASASI0) ik, 2 X LR BAAER.
WFRFRSE—, FRARELTARGNERL, TEAETLERERAL. XD E
T EBRAEN LS, BABRETH., SHMHEOTRE (Fo¥kE) .

Q53. BRLREFWHEAHRE AL Pb, FAW 2Pb #E U XEH R, H—A U
REEREH R —MREHW Pb, P8U XX 2Pb W¥-FKH N 4468X10° &£, BEXHHEL
H 1.55125x107148, JURT 10 MERBFORE 2°Pb Fr %0 48, HKT|A T k. REELHF
. WoppIBU(eM-1), HHEFEF R THER. (104D

AWk B0l B-02 B-03 B-04 B-05 B-06 B-07 B-08 B-09 B-10 B-11

206pp(x10%)  1.89 5.73 1.35 1.85 1.56 0.37 3.06 0.85 0.89 2.75 1.14
B3Y(x107) 90 267 63 84 73 18 142 40 41 128 48

ZR: 137 Ma
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=, FFhciE A
ItEERSSL 15 ANEE, St 20 43, IEFAREET, HIREFIRRFERR
w, EEEXE, BREFHRULAASH, 95 ATUELERE.

o« RSO e ; : _. :
FHRAE (BB M EEE (T8 A —SBHNENEL, REFINE, HELERET,
ElZ Q1-Q4 F#, & 14,
QLEFEAEMHHN (B,
A EKAE BAEKE CZlE  DNKR
Q2. R|EEAHREEFFERAW, ZEEH (C),
A WIS BIREUE CIRCE  DUIHEA
Q3. ZEAMEET MRS THY (C).
A fEE, ERA. R A B.AYE, #HA. MG NG
C. A%, EKA. RO BRb) DAY, IEKA. HA. Bab)
Q4. HRBEERHR AR T HMEEHRNEZEEEN (B,
A zllEd BagesE CZRE  DAMIEA

e

FEAESEE R EE L, BIEE Q5-Q6 7.
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QS. A THWMER N (B (A 149

AZHEE  BWEE CHEEAE  DEFHEIH
Q6. EEHI A ERZMANMAALTEE (ABD ). (WL 2 4, FEFLEM,
% BRIKEHTHED)

AR BMS CREZEE  DWEMURE

WABE K, 44 LEETR, EE Q7-Q8 FA, &/ 14
Q7. ZEAEL ARRLERTHE (BOEMXR.

A BE BN  CHEAESE DK
Q8. FEEL BARLRTHE (DIEMKR,

AFL BfRA CHEAERE DI
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Q9. FEHRFENEWENIMFTALZE (B). (WHE 24
A. WiE BAREE  CHH  DAEAM

Q10. FEHNEIWYERATESR (BD). (WHE 24, FEFAEM, 2U%RRLEHL
THH)

A. 5T

B.EIE  CETH  DILHEH

REIFIINE, 446 LEET, E4E QII-QI3 A, & 1 4
QILARNRAWERXEE (C).

A UIBLA  BAUAE CHAKA  DAKLEs
QLLRETWEE, WEFTRELN (B).

A fERNKE  BIEKfERS C.ZKENKS D
Q3. WEAARAWENR (A,

A EEJERDRGEN BAEBSH  C. BRIRAHM  DARSSEH

A ] v S AR I R 2 BURK UL 57 3% 3% LR AT

AT

<
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REEFIINE, HE6 LEET, EE Ql4-Q15 &, & 2 4.
Q4. EHFTUNKZITHMEREK (A).
AJZH BREYWH CERAL DWIE
QI5. A2 A WmRAHBRTHREL, WACHWHRTHE (BIBHH %,
A. HI30z3)  B.#lizz) CigMis3) D. B 3izs)
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2024-2025 FFELEDPFEE MBI FRKT TR
MBRESERE

A %
—, HER (RE—NEHER, EHA—5, HREEBENEM
1. “Aba” e B8/ 1E RS A I AR A s A 0 A= A i 3 1 38
7, LA R E GV 5T B a B MRS A, BT IR 53 I FR
N CB .

A, SERMA S5EEECA; B SERMCA 5B A

C. SLftba S5tk D iRk A S8l a .
2. “HEYD DR DU Fi5 1) 2 K20 =ACAFERT, H BN S22 L Ta b s i e G
SHEZEHIT AR, BT S AR BURRFERRAR IS . B4 SIS YR E
wRAFRAE T (B ) 13k,

A. KFPIEW; B, HFEH:; C. 778k D. HEIR.
3. PRGN e AR KECE . DT E AR i s TP EE I &S &l e 0.6. 1.0
F11.0 ng/g, KACHE HHSE CREREE 35 km) /AFIT) 64.7%; B4 ek
TR 27.4%; UIRRE GHLSEARIRM 7.9% . HUIHUE R0 MfEHLER DR Skm
YO, TR Y8 [N A U A KOS 4 B oA o I8 rb [ Bl b Y L CHX 960
JiP T T AR WIS 1km JEHE Au TR EAC B ). (MR35 % 2 2.7g/cm?)

A.126x10%kg; B.227x10'°kg; C.2.27x10"kg; D.4.26x10"kg.
4. BRAGLRAAT BRI R AR SR YTRE, a5 7 ORBH RN R A RS
B, ANFIRZEKH R P AT IR TR R . A TR K FH R B A
i REIZ (B ).

A. KERRIE B BA DL B. ABRI K HBA G

C. HuBRE b BB R A b D. 2 RARER A Y.
5. B 1 NN RAR K B 4 ANBUAST(A, B, C F1 D), Her=A4: A Bifa i
ER, IETERCT ARG RS ST (BRI o) M=AJ7 MRS 2 (Ray).
MiAYT D R, =4 T — e ST (B e O. iR, LA
A G B Je JE I IR 2 ¢ C D

G [E] v 22 AR MR B IG5 56 3% g AT 362



2024-2025 ZAFE 4 [ v 2 A R B DL 70 35 SR PSR 8 525 R (2025 FiiZE)

Kl 1
A. A-B-C-D; B. D-C-B-A; C. C-D-A-B; D. C-A-D-B.
6. HBBRIR I BT HOBR RSP S AR 7K LA Pel A B A R R AR e
B 2 — 1l H S B 51 R BT A o R T SR IR By B — AN N —
TR, SR T HER R AN R 40 2 (A BAE F ) — M1 1 o A SC U BR R DY > P
27 WA DT BRIz B AR, N IRBOEIEFRZ C B ).

Kl 2
A. BHERARAK GRS, AREER:
B. fERAMKIVER T, B A AL E A SR 2, HERR T BRI BRI
C. fEle AR B EY, Mg AAEZRIEN;
D. AR FEEREFELX, HilEmEEH A 1.
7. B3 MBI BRI A WS IR A TR ZE o Ao Rk R /N5 R
KAEE RFELMEE M —T, TERXEERURRMER ( D ).
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500 | 3 iy P
- sl 0 G e St
E\ 100 = / .‘*".»;:‘:i:.“;';".'.:i.."‘.- .:::'..';‘.:-
é 50 [ SR A, S F S S
S IS (v 1 9 )
1) ) 3 s - Tl
;J 10 v
= S5E fy\%‘ AR S R IS T AN s R SN
= I ('g& :'.'».';“-':c.".'c .2.’;-..‘-.‘"‘0‘. S
% e L B
().55 /\,_. S Az ORI R
B /// FRUNFIRERE) | ||
0.1 R ETI R R R RTIT E AR v.“;.';.i:,;'.’o"_..'L.l. :"..‘ ."6:_;'.‘-"_...2‘.‘:::
0.001 0.01 0.1 1.0 10 100
R # SR 2
TR LA /N (mm)

Kl 3

A HEI=EAVORZEROZE TRT B, B 1 /K301 5640 AR ;

B. TR =AMAINATZ X

C. KRBT X ;

D. KRG SR AZ S X
8. TEWMZBOR B X, 3l I AR B s R (& 4D, /K st
HR AR FH R IR B R AL Bl AN A % fe. IBABA ¢ D ) #W¥
A, BIGEEY K HE A AT R A5 R

=

i
e R

A, VOPERERE AT 3m R 2 B. WA 2m %

C. FEREIT O RGHEE I A Smi#l 22, D. PRAJT S H A AR T 8m il 2= .
9. MR PRIESGK A ALK, W ORpE b e 4, SR IREF S, Y
REVRHE, O 2 B A A A L B2 ) e K 2 R R R o — Al e 7 2 (I
5), & AT LR 2 AR 1) FL REFE A N K BEREAT 47, Air Y Pl DI FRRE K BE R AL O HE
BE, ) RLURETS . TR i BE LA AE O R SUNVELFE (€ ).
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$ie veh BE VR 2%

A DA L R IE AT (RS E A 2 Ak
SIS H BRI 22 5F R 1 P-4

7 BT Rk .

S 0w p

W F KA S G Tk PR 3 & 09 = R (46 A @ AR @R A ),
VAT 3 2R R R 5 B K AR 6 My s A Ko X AP 2 Aok B 69 4T A 5T AE 320 A
X, MBRRINE BMENH SRR, TR R LT IFERALLL—HE
RO F T AN F FARIEE K KA & & R, LR 693 B (B 6),

NONCRL R R
XA N &
NN
~ N

0 1km

Kl 6
10. BAnAHL X B 2 3A KA E R, FIuiEIE#R 2 ¢ B ).
A X A KBLIRER, X BKE T HHEER
B. HilX A KEZRFA, HIX B KE 7RG R
C. HilX A KEZIRIAF, HX BKE 1 HHRFIR
D. PN DU, 52 OB O T AR K= SO I R 20 3

R AN, MEGEELEKEGELERERE, AXEIRERE, F85
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JRWg % B KB T8 km, MAEKFMN—EMEE Skm, £E 2%, T4
PR F M AR ARA E 38 (B 7). HHEREADTRMNT Bk ik @y
R TI— KRG LR E R AR, BT R 11-12 B4,

EUES

syt
Kl 7
11. AR e A 1 S AR, W B %R 2.67 g/om’® 5T LA AR N B
W 3.27 glem? () _EHOIE S A AR, i AGER S, TR TRIDTRERE, PR L TR AR
CIUMR”. WRIEZERR, WRMEE (o0 FEEE (b)) ZFE C C ) %
o
A. =2.25h; B. =1h; C. =4.45h; D. =6h.
12, HsEId R DU R IR 2 O R, HaAEFE C A D) 55
A. TR BRI R
B. LK FIAHAR i B R G AR
C. FRMIGE LR 22 Ly B R s
D. KFGOK)ITE RS, H5e i s =l k.

B8 AI T ERTRYOMGIGTER, TUXI DA EA B3
o, HF LRI A, f T ERALIE R K. BT 13-14 AAL,

G [ A S A R B DL 5 3 2% FL LT
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13, MREGH R KD ARFAE, R &3 bRid ERZ (D D,
A a NHUE, b NFEKE, o NESH, d MK
B.a NEHOKH, b NERKE, ¢ HEAA, d AWK
C.a NEIEKAHT, b AEKE, ¢ MUK, dAESH;
D.a NTHIKA, b NEKE, o NEAT, d NHIK.

14, 1R ACRIE— BN KNS FTEL, 1 B T /K ST K . 2 SR 3554
ER, RAAE BiR &b iyt T /Kig 2 7 K stiE A IEff 2 ¢ C ).
A.a W RENBHZEBIER, SRR SREE;

B.b & K B NSHEHMIEN, 1ER c Fld BT KA s
C.d 7 W/KE IEAS), 7T DL — B R HF;
D. ¢ 7 R A BAIE A FINBIER .

N

R ALK 6 2R R T R 8 A R B AR 3 SR E A AR R AT RS R R R
BEAT, #tmIRI B ARk =, kg, RBREE A, —ARA S ERFR
G RS it A2 4o B 9 T KM @ik e) B aiig 4%t 5 K A8tk
R B ki k, Bt B EAE R G = A R0 a#ia g, nemai X &idh
KA IAE R B A R R MHIR, 32 5t ARt X 6915 & AT izttm
AL AT 5] 15-19 7] 2,

K AL @ B4 FSe

i B AR (R4 % p)

B9
15, WS RS RN — AN FE I I 20 AR, P38t FRL I S TG R
FIBUN S ERAEH, BRI % ASy, T A S RS . WA B REERI T,
ARG B R B RR R Np), MRS 51 BRI 2 0O 5, RS
(L AR ST N ( BIERET ).
AW BN AN ERER ApE 0 CALMAMM (2023-2025)» (HE HRAL) o

p__.
’ 1-pXSp ’

A. onpn; C.TlXIOXpXSB; D. IOXpXSgo
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(2025 FiiF%)

16. FBIEGAZ A WA M B bx A F1 B, B AL TE KA H s A B2 = E 50,

H b5 B 35 H 2 BEAE 0. T SEBRIG DA T KA AE 2 S BUR SR S R A 3 I G
FEBRAR 10%) , LA K R A= B 0 4 St T S0 R A B s SRS M FRL SR S R P 10D,
WHFR A MHFR B A RKE R N RSEES AR C A D

A. 55, 10; B. 44, 9; C. 50, 10; D. 65, 15.

17. CHPMER LU FRAFSH (1D #EFE K, ROV AN SR AR E
Ky (2) WHE ¢, FRon—m &M FRAREMYRTE 1°C Fif Mt (3)
PABR d, FLALE ] P JE I A T AR ) AR S TR T W) R R R 4
SHEZ s (4) BVBiE P, RARYIARIR FE R PR AR T A A R/ N B . 4
SR RP SRRSO EL, EN (B ) YRAE—K 24 DK

HIH IR BB K
X W %X 54
KEFHEK 0.0014 0.0015 0.0050 0.030
LR ¢ 1.0 0.2 0.2 0.1
Iy #E d 1.0 1.8 2.8 7.8
HE P 0.038 0.024 0.053 0.168
A. 7K B. ¥+t C. Zilfs D. AN

18. CAI4ERAIFL e dt (Wien's displacement law), BI7E—/EWE T, 4axf Bk
R 2 5 8 S R AB A R L R U IR A TR AR Dy — 5 8, 3R ] 2 4 0] FRAAR 1R I B2 T
re I, SRR KA TR A T M R85l AR TR AR (R AL e R v B S AR AE S T 2K
2 SRR EAWFRC, RN 2| H ek ¢ C ).

A B. %0 C. 4, D. A,
19. i CGEERT 1 2K MKk sZ K ISE RSB ERKIRZ,
PRI AN 2 AT WA FE s sl Fr AR % & S Ee ). iR EA 12
TR SRS AR PRI 5 25 T AR e DX A R A e 2 T I A A 3, B C D D) IR
WAL AR L Bl ?

A3 YK B. 3 =XK; C. 3 JEXK; D. 3 7K.

Mk A MK T ey shit b, X5 RA 2k A THRT K. AXF A%
o BA £ B h Bk (Fe;04). %4 (Fex03). x4k # (FeCOs3). B4
[Fe2O3-nHO(= &AL — %k K A-40)F= Fe(OH)s]o & B R T R 4947 R L1525 K A
BRI . BskA K (BIF, —ftenfiiiik). &7 F & A% F Fo it A7 B
B Ko B KBy ALY 6oelid, £ E & A 7% 09345 L= % 20-21
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20. WRETEH RN FEAEST VMEER ( A ).

A. WEEH B. JNERH; C. 80 D. 7R,
21, VIR — MO R T oK AL IR, HmZEn) T2 ¢ B ).

A. W, B. BT, C. ZEEBT; D, REE.

BEERY BRI, BEME R, EREX. HFLAARA LS ERFRE
FEOMY AT EA HETarE 10 A28 11, B4 22-24 54,

0 YP 200km

1
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22, WMBPEEWT AT ¢ A Do
A TERRPGL % B. BEtkin %,
C. R Iil %, D. #eah Khfiil%.
23, BEA A R AT S ¢ C ).
A, BERT; B, R, Co EH#ET; D, HARM.
24, PEET —BIEBUR RV, R —ANPEaHi ca g i, ARRREA
IR R E ¢ C ).
A RN B COBOKR; D MEURE

HARM YR B EAE R R MR EFR G KRR T B mT, ik B 64
I RAAZ AR T ARG AR B i, Z BB EZRAEN X ERBAWRE, RE
B ZNRE NG EFABRRRAER . R LA ETF A% KA X
FBH VAR, QIEHFFEEEIAERATFLTR” (LOICZ). “KHA%MIR
LR (MARGINS S2S) Fo 388 XK 54 %> (RiOMars) %, TIZILARMY
ML R, AREHERGMEZILEZAZNARXLIL, thwkzr, T5HF. LE
W F A Bz R AT F ., AT 25-30 M B A5 KRB AA X
25. IR (. D) WUIABETET Y.

A. B B. &4f; C. Al D. A¥L,
26. N T REFDURIISRIE, Pk 4805 B 24 52 5 ISOE R, animtdsidt 2 4
t, RN, MTREH RBURIXAE S . FHAEHTYH, ( A ) ZAEE
TR 7R

A, BHEA B. &4 f; C. MEH; D. 5,
27. T AR PE ELICRA R, EIURYHGE kiR, Ksh 1k
2 PRI P 5 o 57— 2% RIRT IR T Jife b X SR B — 4 [ 7K 1 THT
MNRZZRZE, &0 ETRHhr a2 ¢ D D.

A, AFEREIEC, = BRI B. A RS, = BHEW T s

C. mBERHIRG, mISAZEH T mE; D. AR &, = BERE G,
28. # EURERE X PURI B IR X, % 715 — s e R A B rh b 2
ESIME/ANRT R, FERTEC DU ARG AR IR X I To 3R EUAE SR bR DUR BRI o DL B
MRIEAEE TYIERE ¢ B .

A. Cr/Th; B. Ca/Al; C. Cr/Al; D. Sc/Th.
29. AEJL AR, BRI DT, JUH B R Ay (U-Pb) AEAR4IR
WO, BN TURIE A ) E B R RRARRE ¢ C ).

A, SR FE R B. S KAF I /)N

C. fEEME A TR Z ; D. /K315 50N
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30. BEEESAERFER BT A FEM R EARRR, B 28U 32480 200pb, LU
Jo 35U AR 207Pb. IX AN AR R I ORERAE T 28U/45U £E BRI A S A
HIEARERE . JEH, AR 206Pb/238U Fl 27pb/35U P 44 s 22 U-Pb B
AE G B 12). Hdr, 2000 Ma CHGEERD AR S ORI bRE, W
A EFRERFRNZE (B ),

A.1200 Ma;  B.2800 Ma;  C.2000Ma; D. ikl &,

0.6
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P

2000 Ma i

K"
UNa

NY
o

206pp*/238

o
N
T

1 L 1
12 16

8
207pp*/235y

K12
TN MHREEE (RiEREE, 8 NMEREREBL o, EE M1

KIS M B HARF AR K #0075 K e KRR KA HE A F o KRR £ 75 &
Yo B3 H—NERASREK, RF/BAKE THANNGEMAKFF LT A
B BANTF) 6 KR, N R IRAG — LR F L6 & £ e KA A M3 o dm B PT
T, WA T @ 01-08 7],

AX B X C X D X EX
M, ¥, BWRIEESR  SREER, e, AR, 978,
A3, AR

BT BRBAERLER 7[R, Ashh

o

el ﬁ\ : jgwi

EYHEE

G —

R 18
13
QL. AR HEBG KA T RERI X2 ¢ B ).
ALA [X; B.B [X; C.CI[X; D.E [X.

Q2. WM E K P EMIE R AL, RARMI XA REZ ( B Do
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ALA X B.C [X; C.D [X; D.B X,
Q3. G RBEFTER I A UK 5 KT EMESh A 8 R R &, 1k FE
C A D A IR X & id .

ALA X B.C [X; C.D [X; D.E X,
Q4. E X i fh s A MRS S it & & i, X—IEH0  C ).

A EVIESE; B EWRER;  C AEWIECR: D GiEME.
Q5. HEZFM, AF#HATKEPYMEFTENRHE, TRSAGUN TS
( ACD ).

A WK EHEZHIEMRE, XA Reagmyr i8cE

B. A /KK S D RIE R, X AT RE SR D P R

C. R/KAIREAR T L R 32 Y6 ], 1K 7] BE 23 el P A i B

D. Ot FERE R s SRR, Xl gE B YRt s
Q6. KUK FIKEE MR EERE ( BD ).

A. T B. & C. &; D. .

Q7. KM SR KGR R EE s R 2 ( BC ).
A, s B. #%; C. 7K; D. %%,

Q8. HiER EIiR 5 /MRS K EL) IR EOKER D D,
A. 2.59%:; B. 0.59%:; C. 0.007%; D. 0.0001%.

BAKZGT, A0 T AL, BRAEFHORKREHEZE, 4
AR, AARFFTLERAEEGENR, NMUEZE—NESZ AN T4 &K
RPN, mAEHERAIFTGHL, B 14 =N BEmF, FHRILDET

& 09-Q16 74,
R !' \

K14

Q9. Kl =ZiE%# R~ ( BCD ).
A. JbfE; B. A BTHF5Y; C. JbtegE; D. 2.
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Q10. EIHEEEAEIT &N EFRPIT AT ISR, B—08 F— gLt aEsE R
ZUNEAREREM C C D,
A. 50%; B. 30%: C. 10%; D. 5%.
Qll. HEBERIREERKIET ( D ).
A. +3%E, B. /K4, C. WA D. KFH.
Q2. R AT RN & Em TIHRES), X—IRA C C ).
A EWESE; B. AR C. EWBCR; D. LiEME.
Q13. MEufFF ALK BE R EIERE Y, TS ZNEIKIIRIER .. B2k
ek, XTAbAR REFFAE B v RE2 C BD ).
A. TR AR, IR 538 8,
B. FE AR, JLARE T MRS )
C. FiEmiaEiyR, Juilae™E 53R &
D. AZERE R 738K, JbARAE S AESRAS .
Ql4. MFIKREKE FEN T4 R ( AC ).
A. MGUKFAL T BUK TH R BOR PRI £
B. MUKF AL T BOK W NOR A fg & D 5
C. 5L AR IY B IE [ 15t B 2 5
E. 536HAZIE Y A B 15t [ % o
Ql5. AERGNIHAT FERZ ( BCD ).
A. AfmiEtb; B, BEESh;  C WRMER; D (5 BRI
Ql6. BEAmPIm M EE G R —, TEHERLRIRESY, &AHE (D ).
A, KRABEREE; B. KEE: C. EWEIBKE; D. &40 RBKE.

FRBBAZTFEGHEH, AT 26°00'~39°47", K2 73°19'~104°47'
Z, chRELEELRES%, LERL S L, FRELRAMRELILLE, HI
AR IR G B AE R ALk, R AKRAIE R Lk E Bk L5 R AR, F
e R EEARY 250 TFA R, AEKY 2800 FK, @ALTEL 300~1500
TR, RYERK. #FEARSGHR, #WAH “ERER”, “F=m" (B
15). AT Q17-023 A 5 F s R A X
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Q17. AR TFHlm R Tk Eff) 2 ¢ AC ).

A, ER-NVK Rl 48 A B KRG AR £97E 65~41 May;

B. K-V KRl B RS- KB AR 29 7E 65~41 Ma;

C. H s R FET 2 2000m LA LB 56 76 )= A= 4 25057 B 5

D. o B 28 SEAR BRI 45 DR Rl i 45 RN AXC
Q18. T ik = Jir P T M S LR HE i vk IR 2 ¢ AD ).

A HbJEA AR A 2 B DX RS 45 A T 7 A B A

B. JURRMZFIRT28, BTRGES, R4 50 =

C. &L B A rE AR AR

D. HILRE R A TIRE .
Q19. FHil R T IEREM N B T B ¢ ABD ).

A. H5RIZH); B. AXA1EH; C. VIHR1EH; D. Z{EH
Q20. Tk = JE I Gt X W 2 K E , AE S T DL Z0 R I 2 R
( ABCD ).

A iR, B EWES,  C. IEWY, D Mg,
Q21. FHilm R LA HE W EHRRFAH ( ACD ),

A, HRE; B. HuTHIFE AL, C. A D.F .
Q22. 5F s REIHEYIMKHIILIKA ¢ ABCD ).

A. BES%ELNK; B, MLk, Co B&ifks Do Rk
Q23. FHiE s X AB KT E, EEXKEE B K BEAERRZ ( AB ).

A. SEINH R 1A R T W E A S P, AR TR A R

B. 4 hn 3w e 3G R T R AR

C. XF RSP FIR AR F 5 T 5] R e 3 S 1 o o 35

D. Xt R SR B K P A R

e,

k#E (ice age) AAGH LKk BF K URE KT EIRE, FERKEKI.
ALK Z RF B Lk KA EREET K. BATINA, £F Ke9xRm L7,
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WA AAEAKEH (icehouse) #=i@ FH#7 (greenhouse) Z 18X (B 16) . 7k
FH P b B 18 B R R AAAAR A K. B AT @ 024-Q029.

I
I
I
I
I
I
I
I

GMST (°C)

Kl 16 WA HRERMINE . ORI RE KA EKTEE, BERR P, BOEL
FeR WA IR KK LRI T . GMST-23K-FR A (P8 Judd et al., 2024)
Q24. #h 5y st b 5E A MK A2 ¢ B ).
A, BFgL; B. H¥4, C. ZH«; D. E®W4.
Q25. VKIAFE VTR AL A e Sk R A IESE L4 ( ACD ).
A. KiE; B .VIES: CAEMMAFAEFRHARMREER;
D. & FEA PREE 1) AW I 26 R T R I 5
Q26. HERHFIK (Snowball Earth) #iA g2 Hh ot Jy sk b f Pt due Bl P — K
JRAE SAEEAT, E R R ARG R AU T BRI R R S B 2 2 A
KT T B BRIA A ) G sk, FAEREZE C A Do
A, TEMERIARE, AEROKE, EaiEshgilh. RAES R, EaiEsh

A HeET BN
B.FEUKERGE . JLE T LA R e O 2 X3, I A AE R T IO, A
i ] DL s

C. TERMBERIIA], fAAEEVINIREER, (854 amn] DARESE;

D. TERILERIIE, N A% B AN D> B E A A
Q27. EEIMMIERZ JF BRI R A T BB AL, Bk Ry R bR,
’AF T REREZEY) . THIAET AN EYa 2 ¢ C ).

A, BELTE A ORAF I R R o i B PR 5

B. TS AL RAF IR AT 5

C. B L F LA TUA 7 H i A7 s

D. BELedl RIS IRt A
Q28. BRI UKIIN B, KA T RARE S — IR R4 2R
FEEIYI~50%H )&, ~80%HIFH K. THIA R T RLAEMRE ( B ).

G [ A S A R B DL 5 3 2% FL LT

375



2024-2025 ZAFE 4 [ v 2 A R B DL 70 35 SR PSR 8 525 R (2025 Ti%%)

A. A B. C. FIEshy; D. AW
Q29. FAMIBUAEALAE VUL UK HIRTAR, 2.58 Ma B4, Bt KRG S5 2 BT
RAMERIOK S, BOZ KRG bR T A KRRk a5, 5% ik
o 26 P B s AR M X2 K B R UK o 9% T 28 Y 22 0K T A SR A R 1 2
(D )

A. VYLLK B A TR UK HAAAAE, 2RI 9 R 0K ) 1 TR KRR 4 ek

B. A& M IC SRR T2 P 2 VKR AR AE 5

C. VLKA R AEFRIEIZ S . HBERPE F B3 A — i R &

D. Tolk#dr PR NS 2N S U = ST, A2 m 5 1Y 28 vk A 44

JELETR 25,

B 17 AXEXXegRiL i3 &Em-Fam B, APaeasied a9h X485 fe2e 3t 1
SRR — 3z 8., EHEA T & Q30-032 ¥4,

-

Kl 17

Q30. R HI A, FRATAT LA E B o A7 LE 1R 15 A4 R0 B 30 5l oA g 7,
A TR IERE ( BD ).

A AXMIERERR, BT HZ g,
ZIXKE TR T ERE, AN T E IR N B
ZIX AR PR e [A]
ZIXAFAE R PO E ]
ED OB —RMATEERIE, MRANBEBREEZBCEy. 25K L0420 A
M, FIARKBRERRE RLARLAHL, IR RERA R 2RER 45T d
R TMRIREBE, W — T R FTHAE, TEPRGIF NG, X
ok 1) R R R Ao BT RIP AR B S Rt . A RS BUE R IA A0 SRR
ARG CABMI(2023 -2025)y (HEHRKIE) .

O 0w

o~
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Q31. WA ¢ CD ).

A, KTAER A TE AR s B, /NTIESEA TE A8

C. N TAER B RRA FIMESEA TR BUERE Z 7]; D KT IS T A8 o
Q32. WJEA TR AX, AR AT AF 08 0o e B, a7 AR s TR BT, 4R
0T B FEAR T € S0 W i B PR FE I, T8 e JLmh AR, B84 AT DAAR 48
( ABC ) ffi€ B aba TR AR

A, WM E Tk B. fAEMA;

C. WEBT AT LABR 2 EIRAERE; D. BB Y0l n] AR & N IRFER .

BAVFAFN IR, QIEREFRRKAARIE B RN AIER %, £
2 K54 RIRSD, MR LIN eSS 2 H R -, B 18 HrE VA
trREdE-FHEN, FRIELEDET @ Q33-040 A4,

" incoming solar reflected thermal outgoing
solar TOA TOA

atmospheric
window he

’ ’ " e greenhouse
solar absorbed pionthigat : " &gases
atmosphere l { ”

L 5

P

e

reflected
¥ surface

84 20

imbalance 120, 85\l

06 solar absorbed evapo- sensible thermal thermal
(0.2,1.0) surface ration heat up surface down surface

R TOA, KSJZTi; atmosphere, K’<; surface, #13; up, [A F; down, [A] F; solar,
KPH#ES: thermal, ZLAMEYH: incoming, #iA; outgoing, HiHl; reflected, &H7;
absorbed, WiU&; evaporation, ZZ%k; sensible heat, #UEH.

18
Q33. FERART, ~FHTHIERZLAME St e Ry C C ).
A, KFHARSS RN B. KBRS S5

C. {# RS FN-); D, KA KRS
Q34. fEHLER, HERAIM EHAEERE ( B ).
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A, K FHEE S R SR B. MR K GE#HO;
C. #feTF UEHO; D. {FLLAMES (A E-A ).
Q35. ff ( B ) Wm? WIKPHAEI#E = 2 A 2.
A. 100; B. 76; C.79; D. 24,
Q36. FM 2 =5 K FHEE S SO FEZ R = A ( ABCD ).
A. =E; B. =& C. =&, D. =lE.
Q37. M LR S F R ZAFE ( ABC ).
A KgE; B, RASRMMEZE; C KAZEE; D KARLEXRE.
Q38. MR A KM FEZRNRLFE ( ABCD ).
A MR B. RA5RIERZE:
C. RAHR; D. RKALNHESE .
Q39. MR IR, R /M R AR 28 ¢ A D,
A. 13%; B. 15%:; C.25%;  D.23%.
Q40. A ( D ) Wm? [FIOKPFHEE S IR A% RGN
A. 185; B. 161; C.79; D. 240.

R IR 89 K LA T AL R IRTS R MR TS E AL, 5 R IR B | A
Wig ENAREMEN & EAK KB R K B FIEIR G B4 R3S,
WA MER, HERR, T RADARARLF I, $EHLFLEAERL, X
A Ao il F Z % Fe s, T AR R GG K LA B KL F S A 6 fEHa9 2%
#h, Tl A R REAAR, RS KT AL T A RACF B F 6T k. £ 40
BEISE—FRE T AR F T, BHRE@AOLSERFET KAA
HEWREW M, A KREALESH (GOE), A& T T ARNFEFRGA G, &
L AT @ Q41-047 5,

Q41. 7EHBREH, KW ZFEMKIEH K EZERZER, BIN ( ABD ) 8
5K s R YIS .

A BEBUKZES, IR

B. B ALK, SR = RN 5

C. BHbe, FEBOREAKRET m

D. #RMEmALY), FEORMEFE KL AE.

Q42. fEHIERFHA, WA BB RIKSCEIRR, e AGER T ReRIH ¢ B )
S

A RAGE R, BRI EA S &S

B. WAL G, PR K= HAR s

C. WAL ZE PR TR SR 3 S 5
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D. RAAER sEa 51k, A A R B ARAS K.
Q43. fE B HbER P K R ABIR FE R ILAER 100 £, BAF ( BC ) Al
e IRl v AR AR B S K SCAIE A S BRI

A. HFRIRFE W PG, KOG 0,

B. M RIEEERE TS, KA

C. K EZIRRWEA I, (R 2% XAk

D. JK5r 2R T
Q44. TEHIR KA FHMF (GOE) KA )5, LT ( ABD ) IR AR 5k
(AR Ak B A G

A, PR R IR R B DTIE

B. WAL YR A A IRER #h

C. BFR R UTAR I Z A0 3 N 2 2 3

D. ¥ pH EHAN B3 T iE, KB TRE.
Q45. ik R K ERZER M, IR ( B ) AlRE&/K CHIERAL % 1 B
FE o

A. TR ERRAG, 1 KA 1 55

B. WL RAAE G E, K ERER Shi NI

C. WHBECAIEHIRTS, IR TR,

D. M RE A R T B, I
Q46. TEAFRUKAEI (FERERFEM) 2505, LA ( ABCD ) AR A[RER A

A. VKPR, RO S 5 3 N

B. RAFRESMKER N, FEEPET 5

C. MR EVAIN R S EUR S Bk,

D. & XAAE B FnaE, RSO & A k.
Q47. TEHBRAKCSCHIIRAL 2= AL I FE R, BUF C A ) EREARRR KOG IR XS A2k
AR AR

A KPR AL 2 KA — SR AR, PR 5 RN 5
B. JRAEIIEIL KOs SR e, AR

C. KO B RIS 8, AL
D. JKIEMAELL I IR HEIRE, R IR B .

WEREAWEDRG (FARIPAROEER L., R, EGL. A
B, BRI, —FR, ZERL, hTLAOFR) WEKREL, LEWfHiEs
I RE BTN B A GG R IR B e RUE AL AE, B9 AR ERBESATE
H. TA&RT @A,

G [ A S A R B DL 5 3 2% FL LT

379



2024-2025 “pAF 4 [ Hp AR M BREL 22 BRI 77 75 T8 PSR i 5 25 i 25 (2025 FiFE)

=

.\\(\\\
cu

[

=
o

o \SF
XN

cu

<
&

AN AN
U cd

r 2 B
E < H
TN
I ]

& o
By

@]
@]
JPEERREE
=
jn|
B NE mM N

§
NI

1:5000 S

K] 19

Q48. WiZ LM AEZE B ).
A. FEXTPE 4G T 5 B. mdL/K ;s
C. AHXS PR O R s D. [FAIZREEKFREH).
Q49. ZIXHEM TR/ D FH T C B ).
A1k B2 C.3K:; D.4ik.
Q50. ZIXIRA P AE I 22 ¢ D D,
A. VTBUSCE . WiZMER . KPR, AR
B. KFHIE. VIREA . AR WiEEH;
C. KPHIE. BIREM . AEEAN. TS
D. JUBUECE . AKPE . BEWR. SRR

B %
= GEMTE (RESEE, B—NERERS 2 4, &2 B

Wtk sk E R R T BB R AT E2HH, HEGEA £ 2o KA A
(F32) A (WE) ik, P, FOHENMAT &6 KEFHEAN
FOER R S, RS 2 a8 TR AR EBTRATHRRT E ) (X
HHREIN, B G R AT FHERBR L B R0 LA,
BWr=C+uoc,. TAHREA, eaHERTS, CHANRT, uh WEER I Bk
A S AL B R RS B0 . Saes BEAR A H50 MPa, H B
FHAN0.5, 01=200MPa, o3=50 MPa. #EILFI% N HWI-W6.
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lO'I

03 —» <« 03

T 0
K20
W1. AT o1 MEH o3 K1 B2 2R EN MBI 10508 C A .
A. 50 MPa 1 0 MPa; B. 200 MPa F1 0 MPa;

C. 100 MPa #l1 50 MPa; D. 200 MPa #l1 50 MPa.
W2. 6 8 30°H°FIE BRI IER. 71N ¢ B Do

A. 125 MPa; B. 163 MPa; C. 185 MPa; D. 200 MPa.
W3. 6 N 30°H° P _ERIETR. J3h ¢ B ).
A. 45 MPa; B. 65 MPa; C. 75 MPa; D. 100 MPa.

W4, GRS A R AR, wT LA DL s sl ¢ A/JACD* ),

ARACD 31525, AAEEO S
A o HR, o3 A B. o1 A%, o3 K
C. o1 1 o3 [F) I8 /)N 5 D. o1 Ml o3 [BIIH8 K

W5, JLRRHAS 2 T 5E R AL AR IS 77, FLBR LA s ) A
gateatr, AR KA. WAL EREIT, FE (D ) KL
PR B 77 m] DA A R A B e

A. 42.3 MPa; B.47.5MPa;  C.52.5 MPa; D. 57.3 MPa.
W6. Wi/ZomRERRE T HTE ARG, W)= 9 d /N BRIBUR N C A D

A IEWZ . ETWTR . RS B. IEWJZ. Wilr)R . BT IR

C. FEWEWIZE. EWiE. W2 D. Iz 58 55 W= P ek

WAL ZIALE, ANmITAPRNE. SME, %, . X
TEF, AFRARE T — R P60 R R LR B ERIIEF, detikhiE
it WA E, BT —AAARKTR B EZAMEIEKR 530, 5EH
MR ERE I, ERMR—ANFTELRGRAR (B 21 FIFR). =S
AT W7-W13 18],
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SRATN

REpEHE KENNY

K 21

W7. R0 P T M SE A R T ER AN E S A A, AR IS B RS B
ARE R A A RIS . A A A AR RN 3g/em?, 1 M5 A R D
100km b J1REHZ ¢ D ).

A.3x10° T, B.3x 107 MaHiF;

C.3 x 10% Mt D.3 x 10° M+,
W8, MGG sh & SRR K, HEES S Nk BRI 9, Hid
WAEHRIE R T £ & 2R H S FW . T AR BRI 20 5 I R b 52 ARt o7
IERiZ ¢ AB ).

A P - RURHIRE B. Wiy - U E

C. KL - fuEtiE NFE; D, AL - kKilimkZ THiE.
WO. BESRHGE B KM 5 EM, HEATNRMAR LT TN HE . HhEE
B e R R AL B R fE SRR, JUHGE S . BIERTRARIA P 3Rl S
P BB ZE R BRI T S P BARTA] . AR BRI B EBIRIEE N h=20 km,
R W SR EPRHRER) N d=50km, P JE7EHLSE P N
Vp=6km/s, S WWHIHE N Vs=35km/s. &), P WEEGE, KEAEZKN S W
FIETERE B .

A. 4 B. 6 F; C. 8 #; D. 10 ¥,
W10. 41 ( ABCD ) [RZE X HUR M 7= A 52 2

A, ST B MUBRAUKILTES); C. SRS D, Higizs),
W11, KT HiEKkEEZ 2 R EAER, FHEEEPZ C CD ).

A [F Hp 2 AR M BR R} 22 BRI 7 55 2% A AT 382



2024-2025 ZAFE 4 [ v 2 A R B DL 70 35 SR PSR 8 525 R (2025 Ti%%)

A, TR IE BRI IR K 5 A BBl KB 2, T AT U 3 SR A A A 3

SR Hiz g,
B. M3 — M) N2 RS IAMZ R B = Az, Ham A, W] bhiscke e, X
A i AR R L

C. HUBR N5 40 SR i B o8 B I R A R B SR, 1 R R
AT EE B YU o A AR e )58 M IR IR AR 5

D. Hiugk P8 B2 B0k KRB R 7K Bl A A 1R B ) 2l
W12, ABERAURAA R R AT K LE B AT g~ AL A 2520, N 21 A e HIATL ) A0 4
( ABC ).

A. UK)NHIR 5| b7 Sy, J5 R KL WA s

B. AEKACRE KR ST, w R IR = 3

C. PENIGINTTRE T2 2N, AR HhE;

D. S5 5| K R RAAE F s AR B s 26
W13, BB —REK N 1000km. 554 1000km. J£4 100km, LA 10mm F34E ]
TR AR — A7 M A1 Bl . LN — N DI R RAE | SENAERIZ S, T
E—N 2SR REGE C MFR, DRSS .

A3 < 10%4F050;  B. 3 x 109 4:1; C. 3 x 103 4+1i; D. 3 x 100 4ifii,

AR FM A ANERER B I CEMMAT(2023-2025)) (W E B RAE) .

AT WA A xR (input) HaIC (output) #&-F#r, Hd, KLAE
TR 2 A A WU RACHE 2L B9 = RN aR A A B 69 8% R, T iX 8 = S A B AR o R
#5A7 (carbonate precipitation) #=7 #LR 32, (organic carbon burial) #1%, #)
M EZG LT (BB 22 FTFR),

___—7 Organic Carbon
= (Carbonate

K 22 A ERERIEIAH AL &
o 5 RAEANE F R B 3h 8 A AU IR B e T AR R P OPT & Y AR 3T e AR
13C/12 e
M, BAEEABCMNYEREEML 0°C(smm———-1)x1000, T & & 52 i K #

312
/
¢ Cﬁ?’&ﬁ?u%

BW C RGEEOMNERE) . EWRFERARLT, #REEES TR
EiBE, TAI e T a8 F ARz E 6°C RE-FHa K
Fag =Far =F jpn T F amsz
F 2508C s = F s 0°C st F oamns 0°C sus s

PBAX ARG IR T8, BB 0BC 4xH-7.00%0, % W14-W17 7] 42 :

G [ A S A R B DL 5 3 2% FL LT

383



2024-2025 “pAF 4 [ Hp AR M BREL 22 BRI 77 75 T8 PSR i 5 25 i 25 (2025 FiFE)

W4, BRI IARIRER £ 75 18 A A7 R 2 A 6'3C PR 225 N 0.02%0, A ALK 1% [F]
R A B 013C HHLFTN-31.69%o0, THE A BT S GBI B IR b o e o e S5 R 2 11
L2y ¢ A D

AL 22% 1 78%; B. 80% A1 20%;

C.7% F1 93%; D.31.7% 1 68.3%.
W15, BRA YIRS IRIR £ A 18] 8% AL R ARAE P (R 613C AL S
OBC BRIR A < M ZEEE D, AL EE L F e S5 ¢ C ).

A. BC HHLRAAL; B. §13C H ML AL

C. 6"3C AHLAZ & D. FREME -
W16, BIANIR- SRR £ A 18] 8% AL R ARAE P 018 (R 613C AL S
OBC BRIR T < M ZEEE ), R4 TRHERT ¢ B D B ARG HLJoT 2R LU A5 5 v

R SRR R A Tk R AL R

age (Ma, BH5EH)) BC pame (%o)
0-250 0.5
250-350 4.4
350-400 2.5
400-500 1.4

A.0-250 Ma;  B.250-350 Ma;  C.350-400 Ma;  D. 400-500 Ma.
W17. HR#E (W16) 455, Hlkin 5 WERERSER NN ¢ B ).
A.0-250 Ma;  B.250-350 Ma;  C.350-400 Ma;  D. 400-500 Ma.

Rz ERA 2RO RARLFE TR #ATLENR, TR AL,
fRitR piIAEE, N AEGETRRRZEZN, LAt F 8% 0w e ia
(R=*CIC) kA 7T. £, *CH CHAARBMRLEWEREF., BERAEE
M Lk K RN 2 AR EFT R L, BPifse 5irEM NG R A b, X4F
ZILAEN ) R AR, B, RFEHEEFAR R LA R 55k
FAEE A Rk E Pz & G943t E B . 0=(Rsm/Rs—1)*x1000%o0

XAHFN.C. O ¥R 1EEEE (A=C/Cop i ETR4EE, Ca ATELE)
‘ﬁ"—Ff&:

Iﬁj,fj% 14N 15N 12C 13C 160 170 180
45}“5(%) 99.634 0.366 98.89 1.109 99.759 0.037 0.204
WI18. EMERSN 0N HN, BAFER Ny FIEANT 1% CO. L PR 4y
=3.6765x103 AbrifE, SHEEHIH F N EAIESZE L ¢ BIER, ARG ).
A. WEE 22%0;  B. W5 2.2%0; C. fHE 1.1%;  D. % 1.1%o0.
W19. DL PR ;:4=3.6765x1073 A¥rifE, Isheyevo CH/CB B i BRF A A Jid A= 4 55

& PX-18 B EILLZAE N 015N = 4900%0; MM AL FE A (Calcium-,

G [E] v 22 AR MR B IG5 56 3% g AT 384



2024-2025 ZpAF 4z [ Hp AR M BREL 2 BEAR DL 7 75 8 TSR i i 5 2% iR 25 (2025 FiFE)

Aluminum-rich Inclusion, CAD) BB EELA" (TiIND FRL 6'"5N=-358%0. %
WEFEN G0 PX-18 Al TiN BURi#EAT 1. 1 R A 5l SRR R AL R4k, 3153
1) SN ¢ B Do

A. 2271%o; B. 2246%o; C. 2221%o; D. 2196%o.
W20. CAT: BEEIRER TR, KAERERES 1A A FA R A e Z T LA BLR
AR : 980 g - 080 x = 0.24¢ + 40%0, Frb ¢ AZIEE (°C)o T RYZKIKI[F]
RERAEARSE RN 6180 gx= 0.7t - 20%00. WFFCN 2 REE T —AN 20 H TR
(11000 2K BRI 5%, A ATE NGy 1 38 T, R I3
B2 S [ R A N -3%0 R BEF T -15%00 175 13X A vl - 48 351 T (160 3L A
(D) ?

A.-0.0500°C/km; B.-0.0261°C/km; C.-0.0171°C/km; D. -0.0128°C/km.

G [E] v 22 AR MR B IG5 56 3% g AT 385
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2024-2025 FFEEPFEMRNFRRERER
RFRESLWRE

—. FFHNEBER Sy, THEIREE, FRBAEXER L (RARBik, F—IE
TRERSEB2 9, EE—MI2 &, SERESSH 0 o)

RAEF B B RN & R R AR LN EF AN R, EA T @ Q1-Q11 [F A,
Ql. 2T W¥H, THL—RIFRBRTENT (WEZReBLELTRAFTNT
), W@k ( B ).

A. Vi B. EMl; C. FPim; D. AR .
Q2. EIL) WHE, T L— R AL 50-60° BB WE (ke LETHWLE,
THED, W@k C A ).

A. BIWEIE, B, KM, C. (A4 b D. RS .
Q3. FAE(Q2 ) ¥ — R FH A L 50-60°5 4 & BAR 14 4 20-30°, 0 E B 4 1|1 % 290°,

A [F Hp 2 AR M BR R} 22 BRI 7 55 2% A AT 386



2024-2025 ZEAE 4 [ o 2 AR h BRORL 2 BE AR VT 50 5 B2 R SR8 5 F iR (2025¥38)

FRUEMENER AR T EOTRY C A D.
A. 20-30° /KP4 £ 5 B. 20-30°7KFHifi;
C. 110-120°7K P45 5 D. 110-120°/KFFifd o
Q4. Bdm Q2 MAAMMWHEFARA 20°0£65°, WREAWK T IBE—LFEHETH
T R VR TR A R, ARG R AHRAE, HIT R B R EC C )
BRAT, BRE*O/PHREREE,
A. 110°£35°; B. 290° /35°; C. 20° £35°; D. 200° £ 35°
Q5. £ WHE, TRERMNERE R, WHFEN (C ).

N LR gy

A BRI B. BRIRFiE; C. BB, D. &5it%.

A [F Hp 2 AR M BR R} 22 BRI 7 55 2% A AT 387



2024-2025 ZEAE 4 [ o 2 AR h BRORL 2 BE AR VT 50 5 B2 R SR8 5 F iR (2025¥38)

Q6. E/NBUHE, TREAHERF (TED, RIAKN (D),

y

A [F Hp 2 AR M BR R} 22 BRI 7 55 2% A AT 388



2024-2025 “A4F 4 [ A 2 A ER R} 2 BRARDG o7 30 38 R FR UL S i 2 (2025H38)

Q7. EARANE, TAAGEAEELR—FE (TEH), BWIAEZN ( A ).
N

A fidm; B W C s D W HrRR 3 .
Q8. BRLE—ME (Q7 A ALWAFEHEN ( BD ),
A, FHEBEAMREE, EECE AR B. AL R, A ARG
C. #BAKE: D. #KE .
QY. ENBHHE, TH—BHERKBREEERRICLTHEE (TH), REes
FREOEETRERELSRTRA ( C ).

A [F Hp 2 AR M BR R} 22 BRI 7 55 2% A AT 389



2024-2025 ZEAE 4 [ o 2 AR h BRORL 2 BE AR VT 50 5 B2 R SR8 5 F iR (2025¥38)

A KA P B. BUA. THEA:
C. Wi, MRS D. ME4A . WMLl
Q10. E—A(QY M W AZEe2A, GHEARNRILELTHK, BRHE( B ).
A B B A& C M D iR
Qu. EFRUNWANAET L, HTRRUTEHFAENRLEER, ERTHENYR
HEH (C ).

A. GRIEJFE IR, B. 5910 5,

C. BRI D. S MIAsL.

A [F Hp 2 AR M BR R} 22 BRI 7 55 2% A AT 390



2024-2025 “f4F 4 [ Hp 2 AR HBR R 2 B AR DL 70 57 8 iR SR S iR (20251 38)

. AHEEER, SREETER L (RERZE, F—IMEBHERE1 7,
EE—NM1 4, BERKSESA 0 )

BREZEA) ZORESA, TENEYRE, MZAEYRERBMERE T L 5iEFE
Wi, BEMFFHEFTAE X, BREATE QI2-13 M.,
QL2. UTHREXMMERRE T WEFRKER, HFREENHF ( ABC ).
A R E; B. Mg/Ca; C. HhJE; D. #gRHTE .
QI3. HWELHII T AW ERARRET) . KBEL MERABZKRE T £ EHHR
BRME, HEXTAREL WEERETRHBEEHRKE ( ABC ).
A VIBRWIRRIAR R4 B, AdEZY:  C EMTE: D, FHIIUE.

THEAYREREX MR E, EilE ST Ql4-15 [7:,

Q4. B, F—RELPHBEEHWME. BHRNEREEIRERTL, HET
#F ( C ).

A. 98 K; B. 398 X; C.298 %; D. 598 k.
Q15. X T LEMW—BHRNH, APERREHAKE ( ABD ),
A.D HiLL A HIFEKZ B. fiBA C A F b, S E.FATILIEL;

C.D pifEPUFH b, FHOE7EE: D . P s B 20 120 K.

EHFMFE L, MANEEREAELAMREAMN “V" FH, EZEREAV FHEL
SAE EAAWM T, BB ERL T d AR, NEBEFEM WS HERAT HEE,
EREMAATERKE; FE2ERA V FHRGIERALN LT, SV EeETdy
AR, N2 EREMESHARAT AAER. TEYEAFAEHEEL AT TE,
EohE —MESTARNMEM, NRP, HERIFFAMEZTNEZT P, EHTKTF

G [ A S A R B DL 5 3 2% FL LT
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2024-2025 ZFAE 4 [ o 2 AR i BRRL 2 B AR UG 50 55 B8 R SRS S iR (2025¥38)

Q16-17 &,

| 500m _|

100 110 110 100 | | 100 80 90

& ] P[ME | N |2 fﬂz)% RO =7 S NG 1T

Q16. 73X 2 PR B Z R W Fl — 7 Batly, HAETRAT ( CD ).
A, R B. [AIRHEET; C. R EH; D. HRA R,
Q17. EHORAMMK Y REERT L ( B Do

A, AT, A AR B. MRS R ZE R
C. EZFMIU AR 1™ 5 D. AR P 5 U1

EHSENARNE, ERd. EXEEZREX, FEAMALREL Q1820 A,
Q18. THW ( B ) #EAKEHEMH,

A TER#H: B, SR ARLAERE:  C KA D IRAHIKE.
QY. THWER, ( C) FTEERZ.

A. WA B. IB&%H: C. M8 D. A
Q20. H4FRXA MgCa(CO:) T A EMBRWER, EERERE—HHKAC D ).
A B B. fif C. IRE%H: D. K#EA.

EHFL LR T, HREEURAR CO, KEMBARFEAMN T ENEEZA, #
BHERGERBRLE AL R Z TR R XA EEIE, P —NERBRY R R R
W SRR R . X — B, KLHAERZ R EEWHIR, RS e KA E A
(VH#E COx 71 £ i HCOs) R RBBMAEBR N R R EEWHIL LTED. Lk LHAE
RBER, KA COREARAS, HERRBEAS, REZAFQCREH 7, i Atk x
LWz I E, HERES COy, WNTTHAR CO, 4 BEEFEMNBENAT, RZIFRK. FE
A LU Q21-Q23 |5 #.

G [ A S A R B DL 5 3 2% FL LT 392



2024-2025 “A4F 4 [ A 2 A ER R} 2 BRARDG o7 30 38 R FR UL S i 2 (2025H38)

- s KA
TS 3 4RGN ®
ANV e O W, WAL

RERRERT )
AL

Q21. LT ( ABCD ) BB I RNAWEHIER.
A, TRE; B. F&K; C. = D. Py,
Q22. BRERHAARBEEFHAREH FE, HEd WPHRMLEME (ED X 50
kJ/mol, HAMFEEN 14°C, WRIMFEEA® 5°C, BRIEXNMEE (5 COHHEE
AR MEA®E C C D,

GiE: PRSI H RN Teck T, s, oy, RERMEEWWE, R HAKE

#8314 J/(mol = K), E, H R iERE, T o T, REREFATIGIEE &)
A. 23%; B. 33%; C. 43%; D. 53%.

Q23. EXFWM G L, MRy WPHERMEARTRFEZR . FRLES
BEA®, AT ERFHIBEFGITH-TH, KBLVE M RE W W30 R 7 3 3t B 38 A
WEE (B D,

A K B. H/h; C. I, D. AHiE

=¥ % K (magmatic deposits) ZIEKEXBLERIER G50 7 EA, EotEsX
FHRT YREURETH RAT K MERT EATEERT REEAFHEXE R
R BRI ERDET K. mE X BB AR R EEEET K. 5KLESH X2 KR
KT K%, EXT KR —EWRT B4, -2 XAMER L5 -2 RET KA FEZT
AR KR . HE BT E Q24-26 [ AL,

Q4. £RAEFTEKET C C Do

A EHRITEH IR, B. ARG IR,
C. HHFKBRYIK; D. FHHRELH IR

G [ A S A R B DL 5 3 2% FL LT
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2024-2025 ZEAE 4 [ o 2 AR h BRORL 2 BE AR VT 50 5 B2 R SR8 5 F iR (2025¥38)

Q25. &@RAE (45D EEFAEUT ( A) BEEH,

A &HFE: B EKA: € WKE: D XA

Q26. REFANFARKULT KL ( B ),

A RN B, @JIEHE;  C. M, D, K.

Q27. ARERE MR AFHALRE HAERL S XAFTNE, NFLHER. —
RN, REEZNRBRUILRERA, HAXRABE, EEEFARERN. K4, TH
NLERFHROERE. QKL. Q)P EM@HE, LREHAINEFIEHHZ ( C ).

A.(DQEB)@):  B.QMEB)4): C.Q)AB)1): D.(#B)2) (1.

Q28. MAKFZEF R T —HERMERER, RIOKIATE, FE, FEE, KU
REATHRE, TURNSKREAEFKEHE, AT EX LM FEETUYREEBEREE
WE (C )

A, JE RIS B. FI%: C. KA D. At =R .

Q29. HIHMBEFEH AN, 2357 BT UR S HETRIE, LTS (TED.
W N RBRE, ISR AL MRZFAT UL N R E— AR BEAWICRE
WHERF; A ABRBTHNERBRRL T AR ENRRERFUL T . THH
RATFEHEKKAFHZ (D ),

A BuREE; B HEFUEE;  COMBEEE; DIOKES

AR, NRTRESEFEBAMUST, WKE., AAFRKELT, FXL L,
KEFBHAREAMZA, ERAHERE AR, REMHT M, EETE Q30-31 A,
Q30. HRAXRAEKE LEFWEERLAE (D ).
A, BHRZ B. iR EAK; C. BhZ LWHIE D. &H &R,
Q3. RKERKEWEERFHAZ ( B ),
A BAHERBERAGRBIMA DGR B, WAVEEZH 7R A AT
C. HhER B N DA D. FATHIBARGARIFARH it -

A [F Hp 2 AR M BR R} 22 BRI 7 55 2% A AT 394



2024-2025 Z4F 4 [ 22 A kR 22 BRI 70 5% 58 o TR U S 2 il 25 (2025 4:2%)

TEREXMRIANE IR E BOEL, BN K0 UBRRET W8 £, Bl R THE Q32-

33 J5] A,

Q32. MEMFRHRAW, TH ( BD ) REEEHN.
A ZHENER N ERE, SR 7 RIRME
B. %HERE T 2 UM
C. %A ENBCIRIE A
D. &%= FE B E = A HRG

Q33. ZEERTHWHME, ETRYRIZE ( C ).
A, VIRSE ——2 15— A s —— R T —— R R el
B. JIRcA —— R —— R A —— 2 Dy 5 I —— XA Rl
C. MRITIE——VIRE —— 2 1157 —— R A —— XA R ol
D. MR ——2 D15 I —— 2R A —— IR A —— R Rl

BE-T, REAFREFEFANTEFAEERY K. EABA T, #ET THE
77K H1 B

FrakrbuiB

A [F Hp 2 AR M BR R} 22 BRI 7 55 2% A AT 395



2024-2025 “f4F 4 [ Hp 2 AR HBR R 2 B AR DL 70 57 8 iR SR S iR (2025¥-%%)

Q34. MELEER, BHETHE ( BC ) REREHN,
A, Fraksl A 1B B ARIE K & BT
B. ikl A R A5k 4.0 B KA )
C. FEF L A FAHX TR I# % K T4 @0 B:
D. FEH O A FARSH TRHE /N T O B,
Q35. ERMIRM— B E S B ARK LT 2900 km W ® L FLA L ELBEZHL, TR
HAXRBEHBREHNE ( AC ),
A, EEH 5.6 glem® 2 EFHE] 9.7 g/em®s
B. I IE AT A 2, FRE SRR 12.37 cm/s?;
C. IR AT 3700 °C, KA T FEWAHIEAS,
D. fi ZF R ST O, NI i i ST SR AR K
Q36. HXRERFEXETRUKXEHNE ( ABC ).
A, CHIKWREEE RS . B G FER S Ha s
B. FRMEE IR R T HEA N
C. FEERAFITERKN b, DRSS S ln TSR NG, IS ALY
JRE H 2
D. PR A 25 5 T R SO i
Q37. ¥AWEXFERNBRAET WAL ET Y, THTHEFLHETEET Y
WE (B ),

B. #i
C.

i

=

HEANA. BabE AnBE KA
WA EEra . AR, mg
D. f¥E, WlEMAMNA. Ao, S,
Q38. X LTREEFHAFTREARR, wWHER, TxAMRx. LEMAEWK
HEATENEE (%), I I 47K C C ).
A, HhAE, A, LI B. #b5e, i, A
C. L3, A4, HhsE; D. -3, Hi5E, 4.
Si Al Ca K Na Mg (0] C N P Fe H

=

I 33.0 | 7.12| 1.37 | 1.36 | 0.50 | 0.60 | 49.0 2.0 0.10 | 0.08 3.80 1.00

I 0.05 | 0.02 | 0.50 | 0.20 | 0.05 | 0.07 | 70.0 18.0 | 0.50 | 0.70 0.02 8.00

I 27.6 | 8.50 | 3.50 | 2.50 | 2.60 | 2.00 | 47.2 0.01 | 0.02 | 0.08 5.00 0.15

Q39. RELELEM 470 27 FH TXK, THAXTEHABERHREZHREHE ( A ).
A. PP R X i i 0 2 1
B. AR 2 R I e A i (R 008
C. SEIFHRKEEMBETNIE4:

G [E] v 22 AR MR B IG5 56 3% g AT 396



2024-2025 ZEAE 4 [ o 2 AR h BRORL 2 BE AR VT 50 5 B2 R SR8 5 F iR (2025¥38)

D. g2t E S AL T, I8 o R i AV A i
Q40. A3 zk E W EF HT XN B RRE 8 FH(TED, FABEHWE( BCD ),
A B 20 3 SRR E E AT K ST &S AR
B. B 1. 20 3 =R nIFoRH . P RIAN Z %,
C. B 1 NE R AL, 3 AL AMIE, 4 B S,
D

- P E SRS 8 A L2 BB S T L PR B

E BoMMEYEERR, RARTERBREEZABDIFS . 2K ER22B A
M, AR R REK R RELFHL, IR EREFH L. TRER 2T

PRI TR A E, FH—F REFZAE, TETEALIEEMNE, L EMN
BMBREA, Bt RIFAG RS RS, ARIGEWEmMBBETRILERER &
Y0y CEFMEAT(2023 -2025)» (B HRAL) o

= BASNE, EREEEFER L. BRSNHAN, HEBIFARELXE
TRERRER

WI1-W3 & &4 4}

HFEEMKAFE PHEALKASAR, UHFHFS AL, BRNMERZF AL
WG E T ERBEFMHY RN = H SR =E X R,

FR-FEMXEBHRENETR. RERFERKE. REF®RE. iRk &E. 7
HWRAE. BEREF: ARRA-ZEBAVE. RN ERTE. HEXAHETXEE; =&
AAKLARSE, EheR P EaFREEHEK, BZRNDRELE, KRIBXET—EHE,

G [ A S A R B DL 5 3 2% FL LT 397
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e [ e T 81350

K2

€

0 500m
S —

7. RAHEHEMRSE A AT E X R & A

W1, BREN-F AR FE (LED, K L EEHBNERBTER, 2T FRER
HEWEMXR; FIHARN R AR RIAE, HETERREIE; 54 B4R ko
FRAZKR BT . (10 49

EFR: WHEXAFTIER. RAR. 0AZ. &%, 2UMEZ M hESAR, ¥
b, CBRUAETERABEZE LRMEZ L, OZRABETEAEMBHEZ b, &
ZHEEANAETES, NG A ZARBHERET. BB, ARZFT ALY R A
MEMNR =& AN EERN A, URLRERNEFWE. LREERL—NEEK, B
TRER-BRRHE, WEMmEAL, HEWE.

REF: RYR-RER-ARR-ZBRTRRE-Z B R @ HE-T R #5004
B REN CRERMEFER BT E-RKEBEA-Z&FRAETELGNRAE-F AL EHFE
-EA-EERAENEATB RS- KB AR M,

W2, BRERNAEEAEMTRTREETRAFL? (640

BR: SRERAREWERTREIARAY F5. AEE%,;, S5HKAHEELRER,
AWk AE. THE. REF.

W3, BRI K BV ABH RER, FHAEH. 44D

BER: — &M (252~299 Ma), KIBEBEANEMX R, FHEGETHRD (299 Ma);
RETEGEBAR, BT84 (252Ma).

W4-W9 & =4 4}

Mk ERR, R EREAANIZH, %BEFIKR (Hadley celd) &—F Harih 4y &k
FETHEER EWARRE AR, IR DS ERFRIENE KX AN FEM S EFA,
PG E MR R TR RHR. B4, XANTROYRERE, FEMAEANIEF
EEENMERGEAFELE LA, RREA BAREHN L EENFATHEHES,; FHEE
—ANGEAELEEFREY, FHIHET .

FARAEL EANEER MR AABEZEM PR RETNHNEE ARAREE

G [ A S A R B DL 5 3 2% FL LT 398
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REENRETEREZN, RECEFRE. Wi, BENHREE N FFEESRE
CENER . TEFIERRRIZS, i THASE, B A EARRREE/ R E. TR
TEAATRAREWSEANTR, KE LSBT T URHESGE 60 ZNE, M
Hoe AR FEEA 25 B8+ 54 E K.

FXLE, AFE-LEENTESR, AT UBAL HAHERRGEHE L XANTENS
BRTRBRE, TEHUEKRN—F—FHREAR HE!

AHEEREY, RERARUARE 0 S aE (A Ld— IRz afF
HIRE B HBHE A A E 5 F 5) HHIR A IRE, A HIRAR B & 3t iy
HURR, MRXFRARLGHEZ AWEE, AR REALENRENE FIREXH
fRER (ARG EEREZEVITFEEARENK); RN CAEKHEL, KbHiE
M EUA — A BN FE A (1R,

\j
\ X
-4 i
S — ‘*Ei M Y E
/“ ’
gy -
g ; —

K1
WA, BRI IR B DAdh & AR IR E TN A T AR X AR 4R T B R AT 1B IR iR 3
(W2 Bror). w9 ERRR < Faraasf, HiRMTRE R LRBEN,
it

HRETR HEoe 2%);?0*’ e
--------------------- B — ———
\\\ (pi
\\/-~{I
WE (HREEN) ®
o>

K2
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BEER CRE” RERARAA A TN EAEI . EMFECE AR, 7 A 2
MIEA AP RABREIZZRE (WE 3 Frond. MIkNREEWHAT = W05,
MAZELTHREAB A ANEREE w (ZEHTEREYEFTE), BEET HNEHR
Ev (BAALEFE), MBHAFHNGHREE u (HRALTE. AP ERERNE,
WK E B AN, SERNEEMENT ERHHR CIENTRAWME) WEE.

p

3

w

Y/ SHEm

A3
WHHEEAREN O, WEFEH o, FREEEN H (NHEEXRETHE
B, M HERCERT B R R & E T AT, E e R A E AR B TE 5 B (e
B 4 Fioneh CD B, ABETXEERS, A% —5HRERD. WHBAHEAFER
FEAEMMRITS, BHEE w L N0, FEANSERE u. H 0.
it

|

HREM e B
= e - - xHRETR

--------------------- ) . l__ﬁﬁ
D c RN B |
N
\\\/*i
,5 _______ BAL = \\ i
WE (FEE) ®
il

& 4

W4, ERBEHAHARBBIANERGE ¢ &, HGHEE u(p) WERZER. FHX
HEAEE 0=73x10°&E/s , MHFE a=6371.4km, FRHLEE 20° 5 30°
HEERAWSHEE GHEERREFLNEK. (84D

CHFsmiR: R HERE, SEMRENRE, ERE. Z%E. 3L A
B X =R BATE.]

ER: 57.90 m/s, 134.27 m/s

B EAEHE, RNRG BT e BARRLAFERE - r WG RRE METLR,

HTHFAEAREGHANEE, BFNATARERFELNGENE uHH 0m/s, T LA
HEENREMGENELETHARKE, BRGHRARBETHELAUEHTE A, HEERS
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B S NEN S E 0, 3®E h=HCH ANRETNGEE) HEEHEE, {48 F
GE, tARUSEHMEMGHRETHERX Y “GRRNENERTL”, iTH T
W5 FRBERSE o AGHRENERAVE 1(p) - EHREHARE 0=
7.3 x 10 5rad/s ,#3K+L%E a=6371.4km, SR EEE H=12km ,ERHELE 20°
530° EAW v GIHEERARFHEKEETR, REFELNE. WP
BER: 483%107°s",1.12X102 s

ZRAAAANTE, TEANGARNRNEZRTE « AFEmESSEE 7 MRREA,
oS N E R A, RAFIRNAEAREST & T (AL SR Z B H )& I
BiE, BTHMMENZRIERMEZRTA, 2 FHA—FRE R AELEZF
) RAFRMARWARAN AN TEHIBEHRELR N AR “EETREKE” Hin.
BEANARFESELRFNREE, AR LEER: KRWELNRENERZ S Z 0938 0T 8
w, EREANGEA, AR REBLET AARERAIREFENRR, — BB XN FE,
RARELTRENIRERE, TEBEFFREZANGHELL L, TABERTRSE
HFZH, FENAREERE TR ZR.

BNHHMELEHEE T HI AR ERTE « MEENRLER, T ML, AR
tREEBGESMAHATEN. ZERRTEEKFEESE KL, XK REHRE

“RBERKR”, REAA:
Au g ATy
AR~ 2Qsing - T, Ay

HEd ot AEERTE, Q AHREHWARE, g WENWERE, ¢ AFEA, T, A
SRTHEHPEEE (AFIEH TATREFERS THARERN TR FHEE, HF
HBERE). @ THNRRFREEET WG ER P (NTEFE) FREEARTE,
Frx B y BIAREE T MTE FEES GFEL y=0 ), Ty AHIRKENEE G

AT y MERO, T RAARKREHELTAEEAFEYEEATHE (LES).

T=

—r———j‘ MRER
<« T 'o i

\ { smoe
SEe \ ! ke

\ ]
HIREZa / WmEEa
5\ ]
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BT R e BRRRNEHEETA, TRAARTHEA o BAWERL. HEMAT
, BRI UER—SFEA o WUWEL y MHEAHIRLE a AAFR=AF. LTA

@ B/NEF, sing FLAIAME T % , T cosq FILAAMET 1 (B 6). (aLeit & H6 H I
FALD

y
& 6

We. ERERTRBWERRATE, EARBRRAEE, RERMNEK B BRI
A THBRETEE Ty WLEK AT FEWER vy WEKER, #HHE T, #F
y WEBREER FERTHEL. (104D

(45408 TERSEREWHERIE, ARTERLOTUREREE vy £F %
& x WEAHE L, REEXESHREWAR (RS y=F@) . UERHKF

HZREHAG: BamkER f)=xt+k (¥ k AEEEHO, NELSHEK
) =4x® B—AZkE#K. A2 =ZREH gl) = x> #TTERL, ERLEHK

G(x)=fx3dx:§x4+k BE—AmAEH. £ [ ARAHE, de BT x HAR

G, k AEREH (BEEHELXFZERTEANERT O]
ER:

— 02T,

2ga’H

k %8, REGEAFRAETE B89 FE R E,

y*+k

L=, BAFKE T e EBARRECER TR LTRSS,
TR E A U MEFEESEANARS SR FECENRE W Em e K H
ERT, #RLKWFEHREBGEN LS. EHIR LEAEEAFREFAL, HERELHE
I BB E K T e i AR RA E, XA EILT RO E IR B RS E

DA A B THBSE Ty(p) = To — ;AT(3sin?p — 1) , 3 AT AA# [ EHEE

ERHMEHBENESR, T, SRERRXRAFH T, —#, Y2RTHEHFHEER.
WAHGERA @ MBERFR=ATIA=ABBEHITM.
W7, ERFBERPHEERZR, RELFES BRI I T o AL IR &
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Ty, MERKR. 24
BR: Kp=0, #3

AT
TEO = TO +?

W BARRERZ TR ETEFENEE LT Ty 5RABEFFREAZT
HHIREABSERESN Ty BE—R, BHEWET T ROBES BRI
Bl WA S A e BRI RE R UM A ST F AR ER SR, HRE SHERLEX

T (K)
b

d

al s

': | i | ‘l“\
N 1,
ol Ve,
T2 10 ° 1N 20N

¢
i 7

WS, ERBEGFHPERUAARKEGE O a,b, ¢, d §EX (¢,d RZH
WEZMA A IEERBNEREM, EXF L TREANRSELFFEBERAR, #
FELEEN, BEHLIEFLE_REBHWNENRZS, FFFEE. (64D

ER: ARERNE: a RE b mZ B FH L ERNARZ T2 ER, ZF%5ER
ARAFEMAETHEEGEEHRNNE. a5 c B, bESdEZ B EREAZI L
BR, 2T RERAESGEHXAAELE. B, a X5 b RnZEARMAHLE
REAZHPERET af5cf. b A dRZEERNAZH S ERZA,

AR RE S X a mA b BELATE e AR R ERZE T MEL ARE S
HERRER RN WHEME, SRR BENTRFLEFZEARENEN L. c X
A d g BAE AT U XY R e AR R E A W LW RS

RAE LA AT, RATZIR A T BRI RN L R THIMIE, Wil T Ty
5 Tyo Z 18 #1218 A b R BB 302 %8 R BRI A7 28 I T B i K B 4 3 K
R EWS D,

WO, E&A Ty 5§ Tg AT y WHARRER, REBEARKLREFENWES y
WEZER, UK Ty — Ty WEER. RATEHEXKRE, KH y (EfLkm, RES
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LA BEKF) ft Tgo—Tyo CEMK, RETA/INED WEAHME. 154
[# 7R ERpFTURHTEREEAGS x MAEXBNEMR. FTXE [ab]
mﬁﬁxﬁiﬁ%@ﬁf@),Eﬁﬁaﬁﬁx%@ﬁ%@ﬂﬂﬁﬁ%ﬂﬁLﬁumx=
F(b)—F(a) 7%l. £+ F(x) #REN B ERoEREWELL, FRBFHEH k
TEABEEERE. A, ]:[f(x)i—g(x)]dx = Lff(x)dx-+_£fg(x)dxo]
(E It &
HERAEARE: 0=73%x10"°9E /s
HEH4Z: a=6371.4km
SREEEZ: H=12km
AIK-FHIEA FHIRE: Ty = 255K
- IR E Z 7 AT = 100K
EAMmEE: g=9.8m/s?
ER: 1=3797.8 km; Tro-Tmo=5.92 K

WI10-W15 3 &A1 4t

HNEE (D RARTEERGHFRAMELNARS K, £EXH [=[r2dm
Hebr RAE L dn 2|08 EAES, XTTEWS, HHPEFRNIBRLFES
i, TREWIHEEL BTG R,

W10. REHFHTERNEXL, UTHEPEREHN? (FREFEE, 54) AC

A IR A E T T AEM A, HIROEHREEA

B. IR AR R+ THEMMEAE, HROEHTHEEAX

C. TEE¥ M h AR ERUEHAEEN T HHFR 12

D. [TENSWENE A E IR RN LEENT 7 HIR 12

MEXEAWE I/MR> (RA%NREET) RATEMERE, P M HERE
K&, R AERFHIE,
Wil. RREEWEFITEERTH_0_, RRARNESREET AN _1_. (44

TEF RATH W 4 7+ 212 (Differentiation) AW HNREXEEZFR L EQE: ETE
%k, %) THHREBEZC, Bk (B, %) tFWRAEBESHT, X—TER
EFRETREWRESA, FRBAEHNTEET I/MR* BIKEF.

W12, BRATE A HHA LK, REKFITEERT. (64

(7R OFTHEA r AIRFEHTKT, ERELE - FEP E dn , £#

HEEWE—AERNE A, B dl=2ridm. QX FREMRE, HERTETU
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AMA TN DLF R, QRFBRL BT AU ERHE RS x # T E KR E R, L7 A
THEFNEEM. B dy=f)dx , W x=r & y WETUALFL—-RH,

for dy = forf(x)dx CX |
(ERARBEAGEZ K AN AR EE T, TALSATHHEN 1y RETH)

=

2
BER: S

W13, RITERWRZ. SABEER: WRELENENRKN 13, ABREENIEEEN
2. WHAXBATENEFREET. HBHIRENEZIREEFHLE, SR
FH. (84

BR: #HFEEHTH 03873 (F0.968340). ZME/NTHEHKMEKE 0.4 (). BEFHEZ
TERET o5, BEEANREFOES, ERRENHEEL M, NTERT
RH AR E.

Wi4. EHIR R GBS EEAR, RITERRABRSAENTEL . HRABHE
K 1220 km, HIKEFEH 5.97X10% kg, HRWEHFEEHETH 0.33. (649
BR: 43260,

W15, —ANERE. AEERWITE, ABTENIEREN 2 f, YAEEARZ
TEHREDNBRERFRAN? ARBURBEHFREEITF. (64

BR: YABELRETEFLEZLA 07221 B, Z/ANEHEEE T H 0.3476 (5
0.86910).

W16-W23 & Z A1 4

i &£ 7t % (Rare Earth Elements, %% REEs) 2 T & E#KFHW—4 17 FHFTT
, BF ISHMATEULA (So) 4 (Y). REWHR AL, HEF EXE TR
EHZFHFEHAMR, RECNEGTURKENHREE (—ABISEEA KA E 61
FUE Pm, RANLFAFE). HETEEARSHE VP ATEEEM, #HHEN “T
VAR, EHEBFF, 2XE. IMEFNH L TR OWREB RS RKER. HEZHLL
RgHENFERNEA TR,

Wi6. EHFHL TR ETK AR FRMAE CRRAK-BH, PlodVIA-D 34
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A MA|IVA| VA | VIA|VIIB

mWB|IVB| VB |VIB|VIB VI IB | B

ER: 51 (Sc): IB-4; 4 (Y): IB-5; %% (Ln): IIIB-6

AREFFHLITEFERBETARBKA. HTAERTFEHLEMN, HLTEEAH
P ERER, EFEFCIINBEFRFUBNAFEASHBRE T L4, EH P58 F
TEHCOREAMENMERER. E4AETWEKT, = Ce k% B AN A TH, TN
r Ce #5 AR & CeOa F IR T 5. CeOnr LG A 45 A M TR M 5 L 1E B R .

W17. BRRBEEA G AL TRAZPE, HHIARKEEKFRETERSL D Ce
(REREHEZ (104D

[ 5% %4 (25°C, pH=8.1, F# &% mol-L1 i+5):

1 3
Ce3+ +ZOz(aq) + 3OH_ b CeOZ +§H20 K1 == 1039'4

Ce** + 2H,0 — CeO, +4H* K, = 1081*
Ced* + CO3™ - CeCOF K3 =10701
Ce3* +2C03~ - Ce(CO3); K, =101753
ZAABR AR T RTE A 0.033mol- Lt -atm™! , BBV R B HH A K, = 107630
A1 Kgp = 1071033 (RIRAM — A T2 B U AR, AAWBERTEEHN
0.00125mol - L™* - atm™* .]
BR: AT ERBEABREKE [0,@q)] - ARAREASE po, =0.21atm ,
[02(aq)] = ko, - Po, = 2.625 X 10™* mol - L™*
B HBBIKE [HCO5] « ARKAZEAMH L E peo, = 42X 107 atm ,
[H,CO3] = [CO,(aq)] = ko, * Pco, = 1.386 x 107> mol - L™*
ABERE [CO5T] o pH =81 B,

- KalKaZ [H2C03]
="

P H Ce ZBMUEWIRE. [Ce3t] PHEH K, 1HH

= 45895 x 10"® mol - L1
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1 1
K, = , [Ce3*] = = 1.5675 X 1072 mol - "1

[Ce3+1[0, (aq) JF[OH- 2 K, [0, (aq)JF[OH- 2

ANEAERETRTY K. K, TH
[CeCO%] = K3[Ce3*][COZ] = 2.9308 x 10~ mol - L~
[Ce(CO5);] = K,[Ce**][CO2]? = 1.1188 x 10~ mol - L
[Ce*] M K, W&, HKEMN YRR, UL
[H*]* [H*]* _ _
T e’ Ké“]z—?;—ZZBBM)Xlo41md-L1

F b, CeBiAfi &R AH [Ce(CO5);] M, HERA 1071

K;

Wi8. AR/AREEEA (HEHE) FEMME Ce WHKEN 8.1 pmo/L (1 pmol =
102 moD), ¥RE LU HLERZRNTREEHF ( ADF ) (FEF&HE, 549
A. AR BB AR 3T A A
B. K 5B AR A 4 Fo
C. AP EMAL A
D. KM ET A
E. #+txEaptmgd
F HEtTEh T IUSHBRE FEEM, TTUEAN AL S
ZREmEHS TR RZR, ARM A& EF AHF¥Ce/Ce R ETR, HH
kR
Ndj g,
WEB— KA ppm (BARZ—FRESH, fENIEHEEZNHER UL EAR
MM ARNBIE (R ERIE) . T — S/ T & dirE53E 5 sl BE.

Ce/Ce” = Cey pppy X

B e HRmELEE HRBERLE INREBIE
TE rRESAE

AL FEAR 2 A3
s7La 30 2.436 0.375 3.117
ssCe 64 5.203 5.504 5.632
soPr 7.1 0.5574 0.6901 0.6617
6oNd 26 2.389 2.675 2.756

xR EX UK LR IE, EEFE A,
W19, A ENH L TREEBRTRAEN? G4
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BR: WELREETULA, EANGLTEEERTWEELTHE, FFENT L
HRHLTEEANFEZR,
W20. FREFEFFLITENRE, BBETEREANFERE (2£) G4 B
A FRBEMREHTFHTEAR (RET AR AWE R
B. A HZEHTEWFHTEAR (RET L7
C. JR¥E 18 097 3 T R A &
D.MORB (K#H#HZRE) HFHTHE LK
W21, i R¥ X HAEINT soPr. oNd ARTE? HTFRIIN ssLa? (64
ER: O PrfaNd 5 Ce 184k, MRHH “Ce*” MAIHEHEIT Ce ELE M EEN
EpE, MR A E T .
@ NEHELI, La ERARYFHEEI T AR, FEAFTHEM.
w22, REGRE, AARKREEZFANTBRFETRAEMHA2ZR? (104D
BR: tEH Y Ce/Ce® : BAL1 H 121, #A2 40937, #A3 K 1.07, #HAEK
QAR EREAMN (IR, A1 WARFERLE (XFFE), A3 EF,

ARRERENBUEFH AR, EIASHRALET, AANNERLHN G 21%,
TETAMHAEMTE. ECRNNARERANARMIR I F & 4 5t T BT EMCH X 52
THEEFR. TRARAWENTE, RRREFEXRERRELURMS £ T RRIENE
AR, FNENREARZHTT AR RENEL R T —FEE

THEHES THFHB R AKRRE S FRNFFEHE. BT EHARERENTH, [
HAER2XAETRHFREE. e, LRNFRAEL MK, BRZAAWELE
Fik o

<

-

o -

Aot ol
- » oo
RN P T S X

i
2
BEE Salhe ad ' 3 *ulf LA

SN KIS

: LI U
08 B & pofrith
. O TR

0.6 ¢
TR i

04 £ 5 o T

Ce/Ce"

i; [T
LU
i :
02 §° .
$

0.0
0 500 1000 1500 2000 2500 3000 3500

R (FT754F)
Bi: OFHRERER2SFERRELFHOENEEAT, ToRK; QEAF
%ﬁiﬁ%ﬁﬁk%%ﬁ%ﬁ%%%ﬁ%%ﬁ(%w)E%ﬁ%ii%%ﬁﬁ%i;@ﬁ
Ak
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KFHEM AL (48 Pr. Nd. BRERAR ., pH &) HEHIKA ¥ FRFANEE; @O KRR
HENFARIIE G KA T A% T8,

W23, BBAEWHRERIE, £T W17 EICe/Ce' EARELEWEF LR, RE
WRERKFE LASELEBHT . BX: UxBARRK, yRALLELHAHLE, &
HEBWEMRXA%PAL (UHARSPEEAREKLSEWNT L, BFHRN 100%PAL).
WERAAREEERH, TEANELRE. 54

ER: mREO, TUAANGREFRRBKERRT X2 e ReRERIAELR, &
XARKARERKEHRTE LA REEE,

H B Ix@FE)

Ce/Ce" = [Ce]y ;. - wH
B W17 Bt &
[Cel, 4 = [Ce3*] + [CeCOF] + [Ce(CO3);]
- (14 K08+ K,[CO3 )
Ki[ko, * po,|*[OH 3

HFRAE po, REE, FHRBT EHATHE

1
Ce/Ce* x poj

ALK (x=0, PAL=100%) HiCe/Ce’ £ (i ([Ce/Ce']y ), Tl

[Ce/Ce]y * [Ce/Ce"]y;
Po,(i#) = Po,(Lk) [Ce/Ce"] . N [Ce/Ce"]y

EReEMNENRRAFEERNUTE., REFELTHF

4
) X 100% PAL

1.E+01
1.E+00

1.E-01

patt
(X 100%PAL)
1.E-02

1.E-03

L.E-04
0 500 1000 1500 2000 2500 3000 3500
EACEVAE )

X H 4 AR
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160.00%
140.00%
120.00%
100.00%

?}:“f 80.00%
60.00%

40.00%

20.00%

0.00% \’

0 500 1000 1500 2000 2500 3000 3500
AR (ETI4)

4 A AT
ERMBLTESE,

W24-W31 H Z A H

Y FREBLFRMNEFAN, I TAEWENFHEEENFTE, FHEIWTTHIFS I
YA, EAEMAEL TS, ERTFREX L, EEAARANER, ERIZHEARIELER
# (sexual dimorphism). #T, ¥ THEAN I TEL KW E, B TEBALZHKHLE
FRAAR RE R B A W R AL RN S5 &, MAE AR Al LW AR T H £ F XA UNE Y
i FERERVAZHNRTF R

FEMFREAMIDEEARTARIAHREEAG LA RN ARTMN A
(Keichousaurus hui), ¥ IEAZAT A by o B BB 4718 A K 6 A2 T 1957 S 5t M X &
NEXEMEL, REEF 2R LN ANFRBEREF LA RN EERE T TR B8 K
BEFERATHY . HETANARFMETENE R RREUIFERNEF T ENTRE, A
EFRRET AR T £ BFERCTHUERV AL EIN 2. LR F Tk, HFEDF
FEUHE, ARRMEeN#EERMAEATEE, REABANEEEER,

RERZEFEFHI A RFMN B RREUEFAT, 7 LLRINE AR N L
ERFFWRERE, I DLE B9 = A A AR A o e, T 2B B8 ¥ B
G F LHAHPFIRARBBR NI RELSER, FEMFRN LR SBRNF LN, FETR
THRFMAR ARSI R AN A, BRIAETRT ARFIMNBRT 67 AR DB HER
WK, BT LRE W, FEMFRRH T IFSHIT A%, AATHRNEFRE, HEEN
WRFM BB TARGUR, NTT RERKEER, UXHFE—FREFRT, RATFEH
W3 K5 N KR H B

WIS N R R o it ST e R RE W R — R PR Gt F 77 i, XA AR A R
EFSHATEER, BHT ALY TTAN —SEMERE, L R E LI ERE
MRAZEESZR ERHRRRN B, HAEMFR Y 2RI — R 7 WEREAFE A HE A A AR
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B, NEETEEFRNFTRINEF SO, H 55 Gt 77 ik B s = o 2] 2 BE 21T 3R
WEFEEEHREAN, KEAN ZATHRIEMN BRI B4 F 2 AR, T, WEs
PR T ERRT BRNEFSHEWEL AR, AT HEMFER AR RIR, EXEL
BARAARFTUA A Z 0, TRLERFEESEAAT NS B

A M W B AT A R A R E, ARME RN ERTRAE A E— W
B B A% 7 (maximum distal width of humerus, dh)5 B8 F & /N 5 & (minimum width of
humeral shaft, hs)Z t(dh/hs), — B LLBIE N B E; 7 — N A Bk & K & (humerus length, hm) 5
A F K JE (femur length, fin) 2 H(hm/fim), — # DLLAE 4 B {E .

TRIBT16HHRTMNEMARANT L) FHBINEFHE (Bmm), FEES S
T AR B R TS B, M B, F W%, rd BB K E length of radius, ul R B K

& length of ulna,

brAgms 1l hm fin rd ul dh hs
HO1 M 26.0 22.0 14.0 13.0 7.8 4.0
HO02 M 23.0 20.0 12.0 12.0 6.0 2.5
HO3 F 19.5 17.0 10.0 10.0 4.0 3.0
HO04 M 27.0 22.0 13.5 13.0 7.0 32
HO5 F 18.5 15.0 8.0 8.0 4.0 3.0
HO06 M 21.5 18.0 10.5 10.0 6.5 4.0
HO7 F 12.5 12.5 6.5 6.0 3.0 22
HO8 F 19.0 17.5 9.0 8.5 3.0 3.5
HO09 F 13.0 14.5 7.0 6.0 3.6 2.1
H10 F 11.0 11.2 5.0 5.0 2.4 2.0
H11 M 15.0 13.0 7.0 7.0 3.8 2.0
H12 F 16.8 16.0 8.0 7.5 32 3.0
H13 F 12.0 12.0 5.5 5.5 29 2.0
H14 F 11.0 12.0 6.0 6.0 2.0 23
H15 M 22.0 19.0 11.5 10.5 7.0 3.5
H16 M 16.0 14.0 8.0 8.0 5.0 2.5

W24, THE T A BN hm/fm F0 dh/hs WAEISHR, 3R R Brd b 0 3 5L B 42 4

AHETHAAR, ATER TR (REFLNK. FHAEEELLE. 4
ER:
VYRS hm/fin HH hm/fim ) 52 B dh/hs H dh/hs F) 52 P
HO1 1.18 M 1.95 M
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2024-2025 ZFAE 4 [ o 2 AR i BRRL 2 B AR UG 50 55 B8 R SRS S iR

(2025 R 3E)

VA S hmffm B hm/fin PUEEIVER] divhs B dh/hs FIE TR
HO2 1.15 M 2.40 M
HO3 1.15 M 1.33 F
HO4 1.23 M 2.19 M
HO5 1.23 M 1.33 F
HO6 1.19 M 1.63 F
HO7 1.00 F 1.36 F
HO8 1.09 F 0.86 F
H09 0.90 F 1.71 F
H10 0.98 F 1.20 F
H11 1.15 M 1.90 M
HI2 1.05 F 1.07 F
H13 1.00 F 1.45 F
H14 0.92 F 0.87 F
H15 1.16 M 2.00 M
H16 1.14 M 2.00 M

Pearson y?2 s A4S 36 ¥ DL T | W7 ¥ A 2 2 & & (categorical variable) 2 [8] £ & 7 7
KB, HEHHLE EXFY 4 B H rfoche = g6 By BUE, U ¥ ¥ A AR Ja ) A r AT c 7 i R A,
r X c%|%x & (contingency table). & % i4T % j 7| 618 A A A FXEEX, MY ERY; 89 %, iC

j@O(i,j), i@ﬁﬂ‘éﬁ_ﬂﬂﬂﬁE(m, A

Eqj =

2 2 2
X0.05> X0.01> X0.001°

Zn 1 O(n j) Zm 1 0(1 m)

n=1 Zm:l O(n,m)

BEBHEV=(0-1(C-1D)TUtELES
Ex>pW), WHAAL REFREATA-p) LA AT EHAH. TRAT T A 80%,
90%, 95%, 99%, 99.9% F kT E K AT L,

’

Zz(%

i=1j=

E(u))
Egj

b B AT (1 - p) b B A E 20,

%fs VEXTE %Jgj»ré/j%%]j‘]{ﬁ){oz, X()ly

A

v 1 2 3 4 5 6 7 8 9
X2, 1.642 3219 4.642 5989 7289 8558 9.803 11.030 12.242
X2, 2706  4.605 6.251 7.779 9236 10.645 12.017 13.362 14.684
X205 3.841 5991 7.815 9.488 11.070 12.592 14.067 15.507 16.919
X201 6.635 9210 11345 13277 15.086 16.812 18.475 20.090 21.666

Xi001 10.828 13.816 16266 18.467 20.515 22.458 24322 26.124 27.877
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2024-2025 ZFAE 4 [ o 2 AR i BRRL 2 B AR UG 50 55 B8 R SRS S iR (2025¥38)

W25, B E A, RIE divhs Fo hm/fm TRGERFRANERNER, EREEL
REMBHFUAP A LHXER? 44D
[#7: XTARANER, 7
YRl dh/hs M dh/hs F
hm/fm M O q) 01,2
hm/fmF Oz 02,2

2
» (0an +0a.2 + 061+ 022)(011)0z2 = 01.2)0e1)

r (06,1 +0a.2) 0z + 022) (01 + 061)(0a2 + 0e2)
ER:
P51 dh/hs M dh/hs F - dh/hs Total
hm/fin M 6 3 9
hm/fin F 0 7 7
hm/fm Total 6 10 16

ooy <X = TAG6T < x2,o01» FIREHEATEYH] 2 4 B 1£99% 0 B 5 AT FA8 £ 5.

A5 B A (Scale invariance) & B A H — B, &E (Power law) & & &5 %
WARET RS FHEA, HELE vy EXE x HRAXA y=k-x%, HFa#0RFE

K, Tk ONHHER. RABNOT, wEAKERGLENAR V="1nr® BHE

wE, RRERRVA SR E R A3, ﬁﬁ%ﬁk%%ﬁ(ﬂﬂﬁgno WM ERREF, &

BEH ZFE. BEERSBNIVAN, HRKEERKZEREE"HOHERFIXR, T
BUE R K AT R K AT E RG] A L Sy B B ALE S o) iR ST TR R, A5 H Ak

B RARK I, 85K TATR IR B 4’@#%?5’9%&%%?‘5%&(%—;

ARMFE5EBFRRIEE, XTERSEIA L3, E%Eﬁﬁiﬂiﬁ%%%ﬂi?é’ﬂz

KERBRIEW, M6 X ARMIE 7 kM EE (Kleiber’s law), AT A AN A ELR LS H
RERIEW, WRAEHBERE A ERRHRER, M2EEMREEAKFHEHREE
R IE ., WERETREX AN ERES REARTBANEY, £ ERXTAE
R BT R, AR FEEK (Allometry), M, WEFREXRFRERHHL S
ANETUH, MHEHRAFEEAK, TRFHEERSEATHANBKEARKXR, REFHEA
Ky HAF T,

FREEFMRINNEFSEL)ANEANALREFMERE, —HEAKATHRETRNS
BAUA A EEEHEHFTEIT. STEEN n KR, BXE y XELE x WEAKET
HE 9=PF+PBx A
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2024-2025 “f4F 4 [ Hp 2 AR HBR R 2 B AR DL 70 57 8 iR SR S iR (20251 38)

Sxx =Zn:(x - %2, Zn:

i=1 i=1

—9?, Sy Z(x—x)(yl

- S —
,31=Sx_y, Bo =Y — B1X
xx

n
SSR =Y (9 =97,
i=1

H e SSR A SSE 4 Al# AR A BIVIF 77 fu 5 5 £ F 7 fu

n
SSE = Z(J’i - ?i)z
i=1

1 )3 7 Au 5 5% 2 F 77 An 2

FoBl oy B P H ., R R RPETFMAMEEFENGRENKEHL T, MEH#—FH
EAMEETEEERNTEENFEER F £k, —#FHM#EL SSR 1 SSE +&
2
2=%§?¥R=;% ’ Fz;%“‘”
WEBEHE v=n—2 T UItEES Ei%f&u}(—?(l p) L e B EE,(v). £F >
FBO), NtHAEL R REUAFA —p) LR R AMETFRTE, TEARKT A 80%,
90%, 95%, 99%, 99.9% Ef B EFMU AT L, #FHovEIESL AN R HEF,, Fo,,

FO.OS: FO.Olz F0.001°

v 8 9 10 11 12 13 14 15 16
Fyo 1.951 1913 1.883 1.859 1.839 1.823 1.809 1.797 1.787
Fo1 3.458 3360 3.285 3225 3177 3.136 3.102 3.073  3.048
Foos 5318 5117 4965 4844 4747 4.667 4.600 4543 4494
Foor 11.259 10.561 10.044 9.646 9330 9.074 8.862 8.683  8.531
Fooo1r 25415 22.857 21.040 19.687 18.643 17.815 17.143 16.587 16.120

CASIO ClassWiz fx-991 CNCW ## T 24 itshel, % [ £ F#H | @itk + [4
] FE#% [OK] #AUFNGHRALTF. FUHLARFRET EXER TN E ESH I
AAMEX, BPEEXEHE [OK] #HTHNGIHRESE, ERATREZTATRIE
T, MANKRZBR G [EXE] #AT ZNRB B NEKE. A5 1H5RE & +#% [OK] #H
ARFEFLUTERRBTATHE, A TREEHRITER, L7 UUARIE AT )T KR 34T
EAiHHE, HF [y=axtb] H&MEE. &4 [HIHTE ] #X 5% [OK] #EIT# A%
WitERE, AR TERE TR [RE] T EE ST REE. EHITTERES, #

[EF) #dt%+ [5it] B TOK| &, HT®BmEwgite, w [ K] $@F
FRyy?sk [ET] PEtex 2 8r, FRBFEANTERAX P AT ENTLE.
CASIO ClassWiz fx-991 CNCW # y=ax +b %M ETLER F,

nSw-yeYy_ o _Yy-a¥r__
B

G [E] v 22 AR MR B IG5 56 3% g AT 414



2024-2025 ZFAE 4 [ o 2 AR i BRRL 2 B AR UG 50 55 B8 R SRS S iR

(2025 R 3E)

. n-yxy —yx-yy
V- ¥x2 = (E0)2) (- Ty? — (Ty)?)

7741, CASIO ClassWiz fx-991 CN CW T E U H FHERFRET BANFHIAE, #%
[SHIFT] 5 &# [#BX ] TN [Ans] Bl E MR XE., # [BF] B+ [£
EA /RS 13 OK 48, LS B N REZES, K HFE T RA X KA MNEH%IEXE]
HUE, TREAMRBANEFERE G LN FEET. &% [XE| KATERENMAEHE
W, BT ENMEER [OK] 4, %% [A] 5% [OK] 4, B HE it ERL
AT AT ENMLE, Mad [RE] G5 [OK] UM EHERETEERAREAR,
FULH 4 R E XN R

CASIO ClassWiz fx-991 CN CW Freb e hoy it it H 4R B AR By, [Hi# 1 3 K52 fhey
GUHEBHTELLN, TUNFFFREGA T ESRFREAARNE, NT#ERETSHIT
BHTET KA, FL L, o W26-W27 P AT FE AW KRAX#TELMAE G, £A LT
{6 Al CASIO ClassWiz fx-991 CNCW [ BT | F AR 5t & % A, mobh, &4
i CASIO ClassWiz fx-991 CN CW Frig g th b, HAZEHRNTHHESFUBLELE T
BT, TUH—PHERITEE.

TR A BT R Gt i A e E R A, 4nap BA| A CASIO ClassWiz £x-991 CN CW 7% £ 1)
GitE, ARFBHEARREFBHEAY, WFLHEAEALITENE. 2FPA:
gitE A - ZHER X

ZitE 1

ZitE n

ARER a - HARE®R x

W26. BRITFHHAEEFLBHEEF, £ 99.9% WEEMKTL, fin X hm,hs X
dhyul 3 rd £ AREERRELTE. (649

BR: W TREMEEFENFTRETR, AKY R &N E TR 5 R85 B
M# (g 5 In #HF, ABEXA I,

W ERF T W, TUAERRITEEZSE

=1 =1 =1 =1 =1
n n L& n
SxyZZ(xi—f)(J’i—Y):ExiYi—; 27(1 23’1
=1 i=1 i=1 =1
2
= < SSXyS ) -r R — 2215 ~1 fZRZ
xxJyy 1+ SSE

G [ A S A R B DL 5 3 2% FL LT
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2024-2025 ZFAE 4 [ o 2 AR i BRRL 2 B AR UG 50 55 B8 R SRS S iR (2025¥38)

R? 14
_ o) — 2
F_l—RZ(n 2) 1_r2r
fin (hm) hs (dh) ul (rd)
r 0.9679 0.6529 0.9893
F 207.4879 10.4019 641.1659
p = 0.001 o -

fo] fERE, [-] RETEE, TH
E—BREF Sy S, S, ARBSHR, EAXPHAEESE, REBE.)

EFNHIMERKRR T FRERRN, FREKNNITEREEEEREATRBRIE,
Bl RASTFRNX L, AREEFIFRNTERERLERSE T TR, A2 NAFER
REK, RZMWAAFREK. BA, A TERNEFELESRIAWXATE, KEEKE
ZEFEREIARTHAELAL, HERNEFSRANEFREKARARREEERKAT
TP HERPIER. FIBTREETFENE 2T WETBEL, 7 LLEA Student t £ %

—

B1— b1
SSE
Sxx(n_z)
REEHE v=n—-2 TUHTHAELZEFEAFA -p) LR EEL (V). &t >
t,(v), MHAEL ZREMATA —p) EEEETHRAB RE T TBEP,.. TERAEXT
7 80%, 90%, 95%, 99%, 99.9% FLfFEEM AT L, HovEUE 2 A% N 8 1 A, ,,

to.1> to.0s> to.01> fo.001e

v 8 9 10 11 12 13 14 15 16
te, 1397 1383 1372 1363 1356 1350 1345 1341 1.337
to, 1.860 1.833 1.812 1.796 1.782 1771 1761 1.753  1.746
toos 2306 2262 2228 2201 2179 2160 2.145 2.131 2.120
toor  3.355 3250 3.169 3.106 3.055 3.012 2977 2947 2921
tooor S5.041 4781 4587 4437 4318 4221 4140 4073 4.015

W27, BRI A AL BREKES, £ 80% WEEMATLE, fin X hm, hs 3
dh % EREFAFREKXE. (64D

[#7: i R? WA AR kAKX, UFH SSEMEEE %]

BR: wHEEAWTER, TUABREITEELE

n n n
SSE+SSR = Y (=907 + ) G =7)? = ) (i = 9)? =5,y
i=1 i=1 i=1
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2024-2025 ZEAE 4 [ o 2 AR h BRORL 2 BE AR VT 50 5 B2 R SR8 5 F iR (2025¥38)

g2 Sev’ _ | _SSE_SSR SSR _ Sey’ _ 5
SxxSyy Syy Syy ' Sxx Sxxz
SSE SSESSR 1—-R?__, 1 —2
= = 2 B = (_2 - 1) B
Sex SSR Sy, R R
¢ = E — B _ a—1
_2 a? /1
Br (1 _ \/ﬁ (_2 - 1)
\/n -2 (RZ 1) ’
fin (hm) hs (dh) ul (rd)
Bi 0.7150 0.3890 0.9703
t -5.7410 -5.0653 -0.7753
p=202 - - °

ul (rd)% & W31 5%

Welch ¢ 3o ¥ LA THBTRAH AL B REKWERE T AEHEANHE. EHAHEKR
BEEWNBESANA ne B ony,, EHEHESANA X 0 g, HUATEZEDANA s W sy,

A

2

stL.S

-y ne 'y
t=—— VR —

282 §2

52 s2 Sy y

2x 4 7Y = n.

n, ' n, N L Vv

i F 28 An, AR, EHEHW, WEEE sW=J LS (1, — )2, FREZEF

—
HEFT DL 32 CASIO ClassWiz £x-991 CN CW 89 Sttt B 3 e # AT & o)

Welch ¢ %0 5 Student + 10 F 4 ¢+ Bk, EHAAEENAEREHK,WVHEE. E4 T
FWHATA-—p) LRBAE t,0) ZEEE v WEEER. £ [t >,0), UHHAKFL
RHAAEREEREKNRGELERAT 1-p) LEATRBHE.

w28, BRI HAREFRLBHEKES, £ 99% NEFUAFE, FHNEFESHK
dh, hs, hm, fs £ AR EFEXAFAEK. (449

ER:
hm fm dh hs rd ul
] 3.1837 2.6129 53977 15189 3.2513 3.3911
v 11.1829 9.8480 8.2735 10.4248 9.5878 10.2929
(vDh 11 9 8 10 9 10
p =0.01 o - o — o o

ul 5 rd % R4t W31 2%
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2024-2025 ZFAE 4 [ o 2 AR i BRRL 2 B AR UG 50 55 B8 R SRS S iR

(2025 R 3E)

CRAB T RA R, KA [dh, hs, hm, fin], BT 5% 8D

4 K4 (Chowtest) o LI P M I BN A E T AESKEZGHE, THAHK
BEENHEAREERAA ng W ny, MEAE EHLIHATRMEETHEREZF 7ML 7 H

SSE, #1 SSE,, W HAHIEHEEHEHTEMEITHHZETF 7 A SSEy, NAH
SSE, — (SSE; + SSE,)
)

REEHE v=n—-2)+(n,—2) TLUHTEELE REHEKFA—p) L&t EHE
Cy(V)o EC > C,(v), N EAE S & TP AKF (1 — p) b 74 J L B9 7 B 9 2 M B )3 77 A2
SHAE., THREFTE 80%, 90%, 95%, 99%, 99.9% L it EMHAF b, FovifE

C =

SSE, + SSE,
(n1 + nz) - 4’

-7 3t B EI A 3 BB Cy 0, Co1s Cooss Coo1s Coo001o

v 8 9 10 11 12 13 14 15 16
Co 1981 1935 1.899 1870 1846 1.826 1.809 1.795 1.783
Co1 3.113  3.006 2924 2860 2807 2.763 2.726 2.695 2.668
Coos 4459 4256 4103 3982 3.885 3.806 3.739 3.682 3.634
Coor 8649 8.022 7559 7206 6927 6.701 6515 6359 6.226
Cooor 18494 16387 14905 13.812 12974 12313 11.779 11.339 10.971

W29, BRI HH AL BRRKES, £ 90% WEEEATFL, fin X hm, hs %

dh W RBEXRR, LERERIBUERFEAL. (64
BR: wHEEFWTER, TUEYRRKITEELE

1
SSE = (1= R)S,, = (1 =17 (0y? - - (5)?)

C:(n1+n2)—4( SSE, _1>
2 SSE; + SSE,
Sm (hm) hs (dh) ul (rd)

SSE;, 0.4596 0.5265 0.03079
SSE,, 0.002118 0.08710 0.005365
SSER 0.02656 0.2921 0.02304
SSE,;, 0.008668 0.09931 0.005807
SSE,, 0.0003996 0.01643 0.001012
SSEg 0.005010 0.05509 0.004347

C 3.613 2.332 0.5013
p=0.1 o - -

ul (rd)4 & W31 5%
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(F— % SSE ARBRAIR, FHAAMXLEITEMARLERFR, UK W31
ZRFMEHFIR. RRTFELBFERA THRN TR ERRZRSLTEY, Hik
HRERARRRLRT L, IAERERFAR. TREZR SN HlERHFEREHK
R, Rt — S B IERE, TEGEG TN, HERVUNERRR £ R#) A
EHNBERERE. THEREREL

[ f4: iR WwT4R, TUELRRITEERE

SSE=(1—-R?)Syy = 1 -1 Xy* - Ey)?)

C:(n1+n2)—4( SSE, 3 )
2 SSE, + SSE,
fin (hm) hs (dh) ul (rd)
SSE;, 0.7353 8.4247 0.4926
SSEn 0.01483 0.6097 0.03756
SSEg 0.2391 2.6288 0.2074
SSE;q 0.1387 1.5890 0.09291
SSEn 0.002797 0.1150 0.007083
SSEg 0.04509 0.4958 0.03912
C 11.3754 9.6084 6.0641
p=0.1 o o o

ul (rd) % B3 W31 5% |
W30. RIEFT 2 RAETRBA LR, ZRSA T ERE dhv/hs 8 hm/fin B 53 L ER
w4 R DUE A IR H KRN BRI RE. 24
ER: ANW2BHRBEREE, ERNEFSE hm, dh BHMERTVIE, T RH fm,
hs R EHMRHIAL . Bk, dh/hs Fo hmifin 18 2 &R 555 80 R 5 50k Lk G 8
AT, T DAHBR AR R 2 23 8 KR N R WAL 2 2w, AmBAEAER,
(F—REF W2 T E R R A AR E R EE )
W31, RAN ERHRE rdul REREARTHRIMNEERNNF AR ? EFRA LR
ZUHRBER, FAHEXHHAER, HERARES. G4
ER: NWRHERERRE, FHINEFSE d, Wl AEFEENHIAL, HILEWL
A DL MR R R 2 X RN B AL & R, RAT T LRt st — S 4
W EIEAT rdul R EEAUIHAL, BBERW TR T TUEH, WERT rdul 7
BEHMRH AL ., B, BT rdul B8 #7850 K5 M &M B #4025 4 5
& W3l-1 tl, viaMERthRER CRTEFH)
fm *F hm hs %I dh ul %t rd

t 3.6560%* 5.8996* -0.1840
v 10 14 14

A [F Hp 2 AR M BR R} 22 BRI 7 55 2% A AT 419





