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Teaching Improvement and Practice of the Materials Physics Course Under
at the Background of Emerging Engineering Education

Zhang Zhengping, Liu Mengting
College of Materials Science and Engineering, Beijing University of Chemical Technology, Beijing 100029

Abstract :

Under the background of Emerging Engineering Education (3E), the teaching mode of the Materials

Physics course should be developed. According to the teaching—research model, the teaching content,

teaching methods, and teaching evaluation of the Materials Physics course are improved based on

the student situations and the course characteristics. Through the latest achievements in the frontier

research achievements, STES integration, and case studies, the interdisciplinary thoughts of students

are cultivated, and the requirements for nurturing T—shaped professionals with convergent innovation

capabilities under the 3E background are realized. It shows that the remarkable results have been

achieved in the teaching improvement, which can also provide new ideas for the teaching improvement

of similar courses.
Keywords :

emerging engineering education; frontier research achievements; stes integration;

case studies; multidisciplinary intersection

5=

SRR E RV, N TR A R T AR T TR R IR VLA, AT, BT, e

PHET . RREORERH Y, 20234F2 H, HEWEHIIIHKEER

U A R R R U TT 28 R A AT L

R E— P AL, SRR WIERSHAE AR S AL B EE Y, BRD LRBES NS, i eRc X Rle, S
RN SEEATEME & HZERE A FTOr s —3, AP Seat-A R A 5 S TR R 77

EFT TR BT, LRI, FraBIRSER AW, SR Eis ™ DA 2 B G AE 7 AR R T HL
A F B TRER A 22K ™, BT SRR, ORI il FET IR S 20, DU LRIEA N &
], HEAPAORMEREREE T, A B IERITIRERE, #eEr S R ARG, IR LI IR AT AT

ST TR AR A SR TR A HIEER

—. IRERS

AR ERES TRRL AR 2018 £ 1 TRHFIME, 2019
BTN R — AR, R AR IR
SRR TR WITY AR, 20234E 11 AGUiT R 2R %
Al A Bk BSIERHEARRTT T/ 2 —, B TR E R TR

RIGHARTTHE IR . SRR & met s
R TR O, EAREAT S AL HRTARIEE
HIARTT AR FE2AST R RT, AR B % R
WL COCEPESLER” CRPRRSIET CRPRHEEE” DR ES SR
W SRS UREE, AT —EM eI SLieme s, w5
ZRERANEY R . MR 5 MR K bR

20251139



213 | SUBJECT EDUCATION

LV EESEES” MR, BE S EIR S B A1 A R 2E
SURME, RSN CPRRISERGOTE” MR R A SN
SRR Sy, DASCB S 22 A A S 7R B AR
“PORMAEL TR SRR A ©, HEs
AR SEE T JUPES T a4 B P ) B4,
PN MA N R L, BTG AR 2 S BRI T Wik il 2
RREERATE, MDA RS B, AR S = A RO
B, X TR A RO B IGE HREIRRTE, MEDARS IR AR AR
TR, N TR, EHEGEFRFEERRTAHFEN
LTS HEEEN G A B MG S S

—. IREMH

LI LR BRI R A AT R, A TR S
EEE ORI IR R SR, MERE foA R RN 4
VHEMESZERR, REHNEENA . BEETTIEMEEET
BHTRGHE, TTIREET TR AT N AN HIEEK.

B

=

f

I

> B 1 MR R

(=) ZHERREURZEANE, IUMFHZIEE

HATEMRIAT S PR WHEEL, FaT ARt
T RO AU RSB AR 2014 AR R R Rk
PR (SRR ), 2O AR RS il G 2 5 ™
AT, ST A R IR R R LA R R A L %
GEHENR I AE, ERERE, ERSERZ T, Bt
ZXPARENEAR AR, KRR T2 A S B, R
TEAERREELEY TG R SRS T Y R SR AR 200
EETNA TR,

FRATR AR R R, BRI R S H AN
AR PRIIE T AN AR, I T 22 A BEE A A 2
ft, AR T ST R, SEBER A S il e SAAETE
PRE T ARG S AR BT 378, A0 TR AR HR)
WHEE, B ARG & F O RRRTTIE, (Rt T A4 5770
SAFETT, PRI R AR AT R DU AN Bl B2
AP T AR TR (A

140 | EDUCATIONAL THEORY AND RESEARCH

T SE LU AR AT R TN S A IR SR e A
PUIRER |, AR ACR ] B EAL A BRI R T Z2ALEIE AT Y
HEE HeAAAE DA IR AR AR, PRI AR AT RS
A REM AN AR R IR S UK, ST LR R ZOT AT ) 542
SRR, TS A AR BRI AR, S S22 R
B, SHIARIE AV, R R AR AR ST, BaR
FERRETR ST AR RS S BN
A, e B R BEHUTRATTRE S IR .

WE 2R EL “FOR S E SR A R — R S A S
7 HEEE R B FINT R EOR —— re i S e
FIUA, KRS AR A AT AR AT R AL 2R T AR,
SRR AE X o I [ 2 AR A 2 R ) S R S A Y 75
st SAE TR T BRI S TN AR RO B, R T
&I IR, 595 T HAERNEEBIAE S THR, [
AN T DI R 07 AR R, 2
IG5 AT A A AL AT AR B Rl ) & T B A = AR
[, FERET AL A AR # f R R LT 3%, I
AN FERRS T YRR RN R AR T S ) AU AR LR g
DG T, N T AN e IR R A PR B A b
FEAR AT B e VR T BB, SR T 22 0T )
EEILAERIRE T X — I AR H A T R T RS G SR
A B i, WA T AR S AR A BRLER, AR
AL AR EL A SR [l IR0 Bl A [ ] AR 2 Y — ey i D
R TN A CIPS- N e [N VA (T RPN

[iEraamRNES |
[#]

TBEREAME

[&]

| |3 s8] |7 || & 5 # =] ]
=& [=]|w]|]|® ARk ARED AN EI R
#H] | & #w||%] |8 ERRPRE R & | | #
=(|a| [&]||=]| ]2 B |#] |® m| e |
AN w2 |E LI RES el A RE:
—| | & N - ||| & 18] # | |2
= W L) A RE #® || = = #|A
F |t w7l & fo HE il ¥ Bl
= 1= || v il |7 5 w | | &
& B A=l |# 8 N N B

i #l|z] & ANERES

I fllF] — g2llml =

A F||E H & |t
— Z||& 0 ¥
w15 &= |#

B | w7 — |4

] B n

Eid F

po |

>

B

> E2EFHNR. 1288, BRNME=(AENFRETERRIERS T

(=) MBS V5%, SMERRASER

LRI S R AL AL, RTTRHI R A 2L
ERIEAZCE, B4 S0T BRI B T80, SEEeEm
BHIMGE LR S TR . RHEC & R AE RSO A AT S L2
VKRR TR . 7, BRI SIS0 Sk,
AT IREARRERTITENAS, Biep R SRS, I
AT DU RS SR TSR ORI 1, iR
SHREIIRITIR, PSSR, SOlER 5 Lk



s NTEEN E TR & A A IR IR B .

KRR E BT, B EREN R . =BT
T H SIS AR =Ry AR S X iy, SEBER R
Py AR 2 AR U P AR R R IR A A 577 Hep s
FINFRIANGECR, WURAENFEI N, AP SRR
Pl U 500ERE . 3£ 2 BRI ZEGIAT T B A AR HR TS
FHIFFIAR, 22 A A BA A VRS R AL 2 O B ) B2 A
W, ST AR, SCBIEIE A RLEOT, IRTR TR
AMALREN SENGIFERET) . FRITTE R 5REI 54T, Sl
THRES AR R SE R G, W TR S R A
ARG FRER, FEHUC SR TR, A A A R
RIS, SEPREL. A ST SR N A T
HIO AR S R ) 2 AR IR AL BT 6, SEBUR TR AR Y 51T
Al B RN I TR B R

(=) REISTESBFITFN, EWPESREMHRIR

PLREET, INRGIHTRFEE B — AT
Fo SEGWNEREAR, HrPEO R R EEE AR R R
S, O TR 28 ST 5 A0 BRAS A RTE S8 R A 1 TR R 1
BAREETT R IIE S, HA PN ST 5 20%, =015 kst b
30%, WA LSS 50%.

SRR R R IR A LA, , <A RITTR R
SERMIURS G AT A B NPT AR Bk, DA
ARG, RN ARERERL S AR 45
My sesett . BE B = AR TPy AE SIFNTIESR
B DIHT IR E N IO A LAERIHT, X —ERTH%
FHINGE T &EATRITIE, BEREET TSR, A2 5MARGT
o ISR RIS ITARIIHIANTE, ATFTHAN R RS AR
B, eSS LA ANRIRER, X —F s isE T
DU B A B AR B 2 SCA R B S TR T), By

243t

FAERIESCEVRRES . OISR TE AR, BT
TFEZ RN, ST RS RS .

] 4 H
ROV HTE AR SEE R

N tAsEE £ STOEE eSS RE U =654 R HR

> B3 EBAD AL

=. SERMR
AR ST WA RS SIS Sl hT

B AT Bt S TR A e T IR E ARSI, I
INT AR PR P2 E R AR A AT AR BT LG 2R AR
HIZES] 24, IRETIUE T BERRCR . AR AU D)
A AR AE — 2 AR RAR, A L I R
AL S B B TR IR

=

. HiE

IR R, TR AE SRR R, NN,
Hergi L BEATH =R BTG, (RS R B
TR, SEEUAM R 5 RS RS, sepc ST LA,
FAEH AL R BRCR L . A R AEAREAU A R AR
HEA, BT RIRSARR . BRSNS 4 AT B AR
&, R TS A BRI, IE A Tk, it
RO R Xy, AT A 23 LR = TN s B A
PR HIEFRYRR

(5KBEE, TREER, FWFe, & APPSR IEIREE R

DL il e ARt FRAs R Sl (7], LS TR, 2024, 34(02):87-91+97.

RIFEE, Z0. SRR TREHEEOR N MCE [J]. #EEEAIE, 20203):80-82.

BIX LM, WK, EEE, F
3807hxjy.2021030159.
[41R0E, #l8, FETEK.
(1R, TITIASRA B TR [T ], WA RTTE, 2017,38(02): 26-35.

B RPER T 5 T 2 TR LA T E A A (1] EE (R,

2022,43(04):101-106.DOI: 10.13884/j.1003—

ORI SRRRAUZAECETE [T ], BRI, 2024, (23):7-9.D01:10.19392/j.cnki.1671-7341.202423003.

(6174285, fNILFE. OBEZHHELAT “JoHUMREERE" TRERAMCERR (1], VUEZREF, 2024,10(02):157-160.DOI: 10.16681/j.cnki.weqe.202402036.
[7) B /NS, T i) TR O B R AR —— DALV LA S @ bR DR R0l (1], T RAT, 2023,50(19):191-192.

B1Ze4hs, XTR. T Rk ) i (1], TRIET., 2018,45(20):175+166.

[O1FREEAE. FRRMEERELNY AR MOERTTE (1], TBEBiR, 2024,39(02):160-165.

(101 Bkl , ERAE, Bgisz, % %

ARHBERA R L R B A O R [T ], TP, 2023,44(03): 48-50.
MR, HRI. RERTHHELEOH — X THSHF SRR LM (V] ZHEE,

2003, (12):4-10.

[12]ShaoxuanYang, RuoqiuDu, YihuanYu, ZhengpingZhang, FengWang.One—step electrodeposition of carbon quantum dots and transition metal ions for N—doped carbon

coupled with NiFe oxide clusters: A high—performance electrocatalyst for oxygen evolution.Nano Energy,2020(77):105075.

131 Z5HK, GRIETY:, Eld bRt A TRESERE SRR R o (1], TS,

2022,39(01):20-23.

428, 27, BiA, & T EE RS ARl GBI e stk (1], KEMET, 2024,38(04):130-132.

[15]XUkE, 2o, PRI, %

BN B AR R O S SERRER AT [T ], BRENEIERTF 59, 2023,6(18):16-18.

20251141



