47 55
2025 4E 5 A

v
PHYSICS TEACHING

Vol. 47 No. 5
May. 2025

ET“r - - g7 EZR

L E F e T

R BB 80 & A B R SR A

3
TH
S

HFAEE

(M 38 RHH R RA R

"% 510370)

(FNTEmEEE & 510170)
(RRFEAFHEFR L 200062; RHAFHAK | & 510035)
(kg ieAkFWEFR & 510006)

B OE SCEHENTET D 6 - Q7B R Y HEE  B S B R U ERR B B R Y S AL 1 vk
W SR ] 2 A D B BE BRI AL A5 WF B BERA ST 15 Q7 B BORE BG5S DAL ™ 52 ok 9 B
B JBR TR BEAIIR S B AT DR S E AL 2 S PR A AE & A AR T AR OO IR R BE Y BRI S 5L PR A T

B REL A
XKW Do B - 6 WReE B A
XEHES 1002 - 0748(2025)5 - 0042

(L H BRI 2 (2022 4F B0 ) B # 2 H “ hin
SRIFRELE G T T ORI ) S A J U, [] B 2R SR )
AT TR AT 10 Y0 RIRAF B AR R
27, NIRRT R —ER (S HE LR
FEBRIE (2022 4]0 D LA T8 2R RA R FE L5 1),
“EEERLSER A N — S RN LSS HE Y B R
NAEHT . TEZ S B P A 7 R0 IR B 5 2 R S R
1B ATEe, B — sl W2 — ki

LB B - SRR TR

— G TS S B S = A AL B
Bl 5 H R AT Yy B 5 TR SC R A B e A
R, XL BRI L 25 2R ) o B S
AV TP R S R R DA BAARL R A DA A LA
R R H b BE 2L R TR N A, L
5 R

REZR VR cl 5 € 32 b ey B DR 32 B/ ST i)
FUER L, B ) i R 2 S = A B B B Ok
D WEGRTO VBT o X AT T RS2
S0 SRR A 0 3 SR Y B 5 Al W B ) B —
AERAY L BAERE IR A U 27 ~J 25 B2 A 52 B 1

* BETE ASCR 2023 AR INIEF R B 0 H T i H < Berh S

HESES G633 7

XERFRIRES B

RETT . HES ARl A RN A&

A SCUNZRC B OAEGL D )EE =355 5
B AR SR R B B o B S A A DR A 1
PRI R DR — I H R B« BF « 817
USRS N W I ) oy B 5 oA RSBk H
A s IX b e B T 8 B2 02 22 -2 A
W REHEATER G IRIE RIBRL O RIR IR0 A i
LEHA I E AER .

2 “m - - GV THA R YE
BFR LR

2.1 P F . RAHRE

2 Bk R o) IR AE T AT 55 I B 1 LS
P X R EL S 2 0 2 S A YR A [ o 2 A X
PP TR 2 BEAR CE AR TR AT F AR TG 200
Z A DR S B 7 25 5 00 M 2 A A X 2 2
5 T Z UG S 51 S R AR S Y e
H AR TR Z A DT R

TETT & P K" X — 2 Bk R > 33T H
ZH BB AT E T IRAME 55 » ZORE AR T
56t B P S AL F EER R BI G B

BT AR AE -2 ) B DB I 57 (B H 45

2023128396 )" JH 11T BLR PRASAE R B B 0 B+ WF « Q)7 R A AR N QUBTSER” (B H 45 : 2024111448) ) A8 2R R LRI T
SR e« BF « Q1 USRI AR R SR BOE RIS (B H S : 2025ZQJK001) K2 A48 HE i B0 e (D A BT Ak st ORAHBAAL ) M
TR T ST )N TS — P, T A PO M DESE IR

o 42



47 B 5 W)

oA #Ho

2025.5

Hr . XA AT 55 ot B BR 2%
IR S TR SR T AT A OB 4 | B 32 SRR
M BE . X — H ERRWE S 22 A A R R
PRAEIRE] TR E T, X IR Do B B A
WA . Al X Ry 5 2 A URE R A H 3 /13
HH AT ) B L G REAE S P > W B AT B R %) 3
PR Y P A

WS - ZOMAR PR~ A B Al R st L 1) A O
Ui 12 £ T A R PR b PR A TR Sk L )RR RE A 1
FHEAEIRE PR SRR, X RERIRE BT
SRR MBI H PR ] b fi 4 ok
HOR LR 2)7 53X — R 4R . AN UUR 1244
S AR D AR TR o2 A 4R A1 T — R B A
P T IEBRI B 5

= A0

B

F1 22 P2 BT

VO Gl g e A SR S R BLE S
WA RIS . BT E SR T R
AL T o R T A5 T-B A/ 1 BEAE 1L s
ST AT K B X ASAUE 5 T AT R 2= R 5T g
J1 3RF AT 52 B B R . b X
R T B S A TR A R
B AL i TRE S FEER R vh 27 2] TR LB P A
T L ORE I 20 T Bl 2 AR TR 2 B LA
P I RE A 35 AR i e [n) Y BE 7 T BN GPERE 1L B
B AESE X SER I 21 A AT B AR O R TR

2.2 BEPF.RA M

PSRN A S R — KT B 55
FOE S 1], MR R AL HHR S k2 2] . B2
RIS BRI B0 11 1 g DA 0] R0 ) i ke b P o 4k 2% L
I —RIB RS a7, 5| R A B SR & O
[ EE AR s NI AR E 2 NAE I {7
A RRYE R BT [ 25 2 R S B B HA B R
FERFIE A 2 BT 3

TE“HIVEVK LM I H o U030 T — &
GG RE R I S PRER AR, 3k 2L [a) L ER B e | 7
2T R ST (ILIE 3) .

URESH: Heb] p—
.

b0 CH A ! IABIEN. RN w;o.
b yEn RN
R A L, g

THBSS  BRRAQIES %
AR THEAILARIA?

K3 rpradfe

Ui - AR WE BRI 207 1 B S84k

A BERE R

Uiy SIS A T IR S 2

Az IR B BE I SRR

Uil s R AT )3 X S A5 2

A T — AT S5 Wt DT R URLEE

Ui« WP 2850 A gk A T DA A

A A THEFIR AL .

Ui B 2 WIR L 4 (K Rl 6% 52 I X SE W AR 1k Ty
2t Gos . BRYIRBERE L — o 0°Cefa o)

Az UKEY R AL PO UK I 52 0°C 5 T oK By T
4, FUKIRE R —78. 5°C s A IR Ak, A A
F—196°C,

1 o R B Bl 3 B R AR LLE B2
A R AT T A TR A B B 1) . K 2B m] R R
R T2 A B G2y G T ELAR i A7 T 4 3
WEBBEHE AT TS, 88X P3R5
Tt 22 L RO Rl 2 0y BIRE & 5 L AR 1y A B 42
B F R TR A6 %) 47 FARE A8 0 A

POt ERE ARG R AR BB E, BT R
FRGH D EEFNEE A W AR AR AR SR B U
HARGAL TE RS R P E. FE B2 B B B
AR R ARG R SE B Bk A LR 1 X 2L
CSRERAR T E SR TR AERE T . XFP AT
S s S B e R O
13 A5IE X SR R BRI R TR AT B R P BR

2.3 RIPF.ME £k

XS5 Z0 7 IR Jr 26 (2022 AEJO Y i 1 “afk,
FRHEE, T e 51 A S SRR
Bl G 7 B0 R il R[] R L A R 32 AR Y
W RSB T R, [RIET %O BRI T
Ve LM, BN LA2E 2T H O 2] R,
R AR AR A ) AR T 25 A R A
LS S PR Sa 0F 4 = X ke o o M B s <22 o
B HAR B ER S AR 2E B T S ERR
FE AR B IR R AT I S GE > B

TEIT H ST B BOTORE 7 Az IR 53 A A )

o 43 .



47T EH 5 W

o #o

2025. 5

FHUKEEAL UK THE LR BRI =07 X
b8 78r SE U (e S NI va T RE e NP o i
B, Xl AR 1A R e T EE ST .
JERABATTSE B AE T ) — Bk

2.3. 1 Ik R KLk

TERF U B RE AR/ R W3 DK P B 35 2l o
T ERAT T B s A A s AR S & 17 s LA
D, — I S E TR Y A DK LI 50
PARERI . XA EHRAIR 51 52 A R W3 B [
SRAFHEATIEE b, AL JBORIEVRAYIE 2 0°C . T
MRASPABEIE it 0°C 3k — R BUAR i~ 2 — 2P R
% TRUSC 2k B 1 B AT (EARERRELHCN, RIS
MR EEAEAR . PRI BOM5 | g A PR R T 5 2
AEE I 14 HRT LR A AR A MR A
K AT LR KRR K T DUV SR IR 0K

-

P4 AT

SFAE AR I R T5 B BN SL 2 LA B
TR SE 5 B ub HOR R Al A7 (WL 5) . FESLR
Rt s A B DU < TR A I Wh kit
i LS | I € B R B e B P S LIPS )
XS0 ISR A M P s o ]I s A2
(RSN R s N1 K e AR A Wi F Y {2
TGP B PR TR I EA T AR BB rp i S

SEGAEAT M AT e g
(P RIAD R WIBIL—— L 2 v BRI (1 A 7 R
B 3T AS o R IR T AR T O E
PR SONIBRAE [ F L2 KB T B gkl
JE7IOC AR A S S B AT

BT R ko A il g S AR B
s B FRR SR PR ST 5 T T i e H O TRl R T
WERE B S THE s @R ARIUE e 2 T B
RGEHYHEATT 1 - 15 37 4t R RL A fE 3 0 B4R 5
MR XSS ANBUIMTR T2 A X B AR i 2
fige T ELAR = T ABATAYSEERRE S AR H I ZE

2.3.2 AR vk ki

TESGIIE TR oKk iR e A T L AR ki itk 2
Ja s BATHEE R T A K THAe R il £ ok Pk
RBTTT % . ARSI S AR N — 4 i

&5 IRy,

o 44 e

T8 (OLIET 6) M TE R AL 18 5% T 25 A
G INBEREE 7R R B I LR T ok AR )
7 AR R A PR X SR B B B L
ZIa - BAM 1B P EE — AT X L) S B G (L
B 7. FER P R AT B A — IR iR 22l
KOBRAS I T530% e KR T oKOR il M L itk (5
RBEEA R, 2t —FEZRMHE A ANTE
PR T UK ABR W 5P n] DLl R 5 3t 5
BEM . XA B AR B R R A SR B
P AR o T 3000 D) 2 52 B Bl ) 5 e . B ey
KA B AR SO ARANT A ERTE R i i ]
AR DR TR A, k2 A A B S B S T ) AL
PLREST 1G9 RAFIOR A5 . Rl BOlTEs A 18
IR LA 5 114 TR X P 2 4 3 224 10 SR B R S B
BAMEFIZELT  FE AR T R aE " e B

X ., e ‘—\ "‘JV':‘
=5 / ,:});

(SICI 1D ER R NI TR 7 b sasae e
BRI AT - i 3 2 A AR R Kb e A 22

Pt AWkt - & e 0 B3R A R T R B
AEFHIRLARE . FA T B A A A ) B (A
SRR AT SR ALA TX Y PR T B 4R . X ol
A RO GRS AR AR S e b 2 ST B AR T L
R BRI F SR TR R T RE I A BET AT # .

2.3.3 IR R 25 il U R A K LA

TERR T 0K I3
AT K THEZ G
FATRE T &5 —1
BB » B B A R
i 7 oL s R
FT T R P B AR AR
K2k —196°C, A 1k
TEREATIX— S0 A IR0 T E 2 A L D Hh 2
IIACHEA TR 9258 EUREE b FRATE A T 980
S5 HEA PR s AU 1920 (0 2 Al d il g
5 E LSS S g A2 (AL 8) .

HOM5| A E SR A S LSRR
W B B R P 1287 RS ph TSRS T T
ARSI 75 A A K 28 T AL N R ERTE 1
(. TRIARE o 2 A 0 UL 3 IR 0% 1 432 i 3 R0 I )
[l XL EDLA B G A E SR R IR A T

48 FIBELIA: vk A L



47 B 5 W)

oA #Ho

2025.5

TRZ BN I 5 2 B 5 K AT UK 52 56 45 SR ik 47 %)
FEo3 AT A5 H 4510 2 PR oV K LR 75 2 3
PRI EE P P AR A 55 50 W 4 DT i — 4~ B
IR A FRBE T S R 1% 1% e 1 2o

BT AR IO TE Tl X S 4
FIAT BT s IR 25 A X WIS AR AR R A . TRl Be, 2%
AT SR T, BIAATHM =R W
AT R A VR . XX EL A AT ASDUIIR T 244
XA A A R AR . i ELARR T AT A Rl 2= L 4 g
77 AFAATEE I AN [F] # BE J3-A [l R, I 4% ) 55 A7 3%
B 2. AR A OS] TR R R iR
SRR D B R 2GR B R (R B
T I H Ak T RO EL

2.4 A&lF A

W F RS Sl R A TP s AL B
TR, PR BT 2 ) R A T
AT A DI R 5 B S BRSPS T B 1t
THRGZAM . FAAERE T =R VR VKR 0 ik
J& 2 B O R BMEFRNE  BINAZ A e,
M B3R =R 0T R E VKR R R Sk AR AT
D EER . X — R A R 2 B Y E R
TEfif PRS2 B a8 b A AR T B 9% T2 AR AT
FBRIRE ST IR SR AR T H A RHR T RE T

N T B2 IR 2 A X BT 2 R R I
5 SR i R R, B 5 2 R4 T 7T 90 B 075
BLIRIA 4805 LA B ) AR vk bk A, 38 3
P, B G A T M AR 7= UK bk i T 12 - T Rl 41
B, 5l oA R ERE R S S, BB
5T RSB 2F RS B — g L 224 sE N
PR FA R P B ARS Tl A P= S PR A 25 A B
Ak e T B A ] A B S A A A B N A

VORI A BT B 0= 8 ik A
REMS LA R T AE N R 45440 T B D B AR D
RSNl S SEBR R . B R E Tolk A = R
B, 2 BRSNS P3RS TR SR R Ak B A
B2 JE B Y 2 BRIV A

2.5 AlPFE ALAE

TR T —RES . SERZACH
MG o N T JLEFIE (P2 ) E A & T
WG . B—MMES Rib2EE R A K reE
HIENR s B BTV E— 3 kb, TR VR A, b
FU RS B I B I s iR X AT 55 AU
PR URAE 22 B FIEN B SR AR i R i L
BT TR AL AL . 3B A RE Y S R TE B

FAERERE TR B 5 B 58 L F T 52 W) AR R i
N B C A R R X AT 5 2 A S A
20 F C B R R RE L L R RE AR BE A ) R R
A AM Tt et m R R R g . X i Bl
o2 A A 1) 92 Bk 14 BB 5 A S B T A —
PRAL IR T X P BRRRAE H AR 0 v A B

BB AT ST S kA A R R R AR I R A R
PRV A LA T A A AR XM T
55 W5 URAR B9 B Jo 3 0 AR T 8, A AR MWL 3 T
W EHIEK R A 7 2. PLOR R R R E2E AR A
PR SV BIRTI7, S4RAL 2 A5 FORT LAY R £ K
NS RY O7 TER T, T =W L3 311 NN/ 7 @113 S Y
MG AMIE T S 5 S AF 5 1l HL Al
P2 BIRE BRI BRI AL 23 A JE PR R 1
B B A ARG P BRI o

BV IAT AL LA T MRS
AB7 BT IS IRIRIEERE » 58 )it 8l IR I
Ho BERh B3R T2 AR S RISIERE ). il AL
SV AR BRI NSRRI, X
ALFRAL TR S R RIS E R T
TR A RERR B b~ B RS B S S 7]
FOUR ZR AR B Rl AR A 2 A R I EE 2R

3 & iF
5 RS R YT B R N A R E B G 0
FA T TV DRELI 35T H oA 51 DA A48 R R 3 A
ZRPEM AN T — Do B2 PR3 . %
T H BIRSL R T AR} AR 1 P A B O R SR
(LSBT B — 22 B 10 S R o B R AR 9 R
HH AR TR e R SR GU AR S . i
XS 2B A A A RERE TR AR AR L T
HAEWE B SR L5 im T RIS D S B IR BB BE T

5% 3k

(17 vhele AR IR T 0. 55 20 Bl 2 R b i (2022 4R D
[ST. A6t - AL RS K2 Hh iR, 2022,

(2] By B R H AR 2] - O 1 4 S s s [ . T
T« bt - H0%:.2022(10) . 7884,

[ 30 BUAZE. Bl ise ) 90848 5« w3 M. e e st
U A 2 s 2023,

(4] @EE LS 2R H b7 > BOE B 7 A [T B A,
2022(22).69—73.

(5] WHEEY BN 35 1M IRE 2 T I h B Be » F - 807 —%8
52 TR ). B, 202506) 1 43—A47.

(6] ke, Akt W IRAR  SE R, 5 2R 2 M0 o St i) 8 0F B8
RRER——DIrpe e B LT, v 248, 2025(02) : 2—5.

o 45 .



