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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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“UESEA Y 2022-2023 2R 4 [E 2R AR ML EREL 22 BAK DL v 55 ZE TR A S % RS (20237 %%)

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).
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(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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