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Abstract

The integration of teaching and research and the joint progress of teaching and research are the
key to the high-quality development of research universities. One of the central tasks of the current
comprehensive university is how to reasonably integrate scientific research into the undergraduate
education process to cultivate the innovative talents of undergraduates. Taking the undergraduate
course “Gravity” of geophysics as an example, this paper discusses how teachers integrate teaching
and scientific research in the undergraduate teaching process. The core idea is to drive the improve-
ment of undergraduate training quality through mutual promotion of scientific research and teach-
ing, encourage students to show their strengths and development potential, cultivate students’ in-
novative thinking and innovation ability, and achieve the educational goal of “broadening vision,
enhancing ability, promoting innovation, and cultivating excellence”. Through the implementation
of the deep integration of teaching, learning, and research in the course “Gravity”, it is shown that
the organic integration of education and scientific research can significantly improve teaching qual-
ity, stimulate enthusiasm and interest of the undergraduates for learning and research, and culti-
vate their scientific thinking and practical innovation abilities. Teachers can also balance teaching
and research tasks to a certain extent, achieve the goal of mutual promotion and common devel-
opment of teaching and research, which can lay a solid foundation for research universities to cul-
tivate innovative talents and build world-class disciplines and universities.

Keywords

Scientific Research, Teaching, Innovative Ability, Gravity

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

ARBERKALRZA . BARARARR AR, FRMHEA R, T EAR R R E
AILER T B REAY, RN SCR AR BT GUHTRE /1 I BHT RN A R S A A% O AEST . BEERTA
xR IR A R RFTRE 0 B EEAHESN VR, TR AL R MR AR A IR AT RN IR A SR e ) S L —
A DAk, HBEMUISEL, SEERERARETE N, SRR 1], AE TR A
REF T PRERABCAMBL AR T Z B R, A LR S ARHECAREUT R AR 2], BRIk, R A 2
SRERA MR b DU BN B FRHERE U5 K R3]

FEARIHEN B, RIS SHRARL AR BRI FR 58 I i F 28 A% . ARG IRFE 20y DA 2 1A
T A PHERA SRR RO T, Ty s, SRZIE T, K A Rt i 32 Tl iR, J AR A
B, EJEZ B MR, RS PR R L R RAE A A DR AN B ATZ . SR B, (G RIIREE HHE DL
AR A B B REE T2 A SC PR ok IR AU BE 77, SEXEDARTT A2 E QIR RE /1, 5 REAERTRA
PRART J -

UM B A AR 4K o FT I AR A Fox 24 R I s B 1738 ) R —— AR IR B A 15 0
W, BFRAAERBIHEE ), RN P A R AR . 2R, — D AR R AR 2T PR,
NPT B, REIRE AR 2 U I (E R B — AP R S &, RFARALEE - BT BT

DOI: 10.12677/ae.2022.1210593 3889 HaidtE


https://doi.org/10.12677/ae.2022.1210593
http://creativecommons.org/licenses/by/4.0/

Wi, SEA

Il AL (R HE R 3] [4]

BEAOE AU T AR TR R A EZMHESEM . I5LE, —SEmRME il ogz bt 7
— SRR E LT BT I 285, BlanEr e ARREE AR CABEabkrR” o AR R IIGRI”
[5]5F . IXUEXRE B AR AL ESN R Z T, BRI, JFRBMIFIE . X ST H ) S s R R
FEARFHEARIQIFTRE R TRTER, WERIARVERMRIER 5. wuid 2 5RIZEZ 3 T
SUVEH, BiR TR TR I EE S, BRI T SEERAIHTRE I[5]. (HSE, X EERSHE RSy
BAKREBCERRE ARG S, AR TRWHIE . AR SR « ik s /i @,

DAABH AL CRFE N EAR, SR SeRMF RN 1 T L EI R S RMIE “ Pk R W, R 5] AA
BHEMRE ZA ], ey - %5 - RIHRIERG, sl ARMEK. RIBE, KE%4n0)
WBAERAGIRTRE ), BB R, MTREE . (REANET. A RET MEE Hir. ASCEF DA
WA (EH %) N, WRRITEARRIBEERE WM FE, AR SRR AGIE S, B2
FRHIFRIE, EARBCEE SRE RO G — 1Rk, AR BARGRE, FExd sEiid FE A BUR AT IR IR

2. (ENF) R - F - AEAKR

(FE %) BRI 2 BV A R T AER R B AR AW Lol a3, % TR 2 [ 4
MR B 2 op ) B B R (6] 1% TIRAR R S ER E 7137 LB R L e M EE I R I R, R
PURAIEHIRE . MR S5TEAE . R R, AR B R E 28, SRR TR )
BRMRK. I TRREERAERREE 2R S NEAR 1, RiFia M E 2B R AN R 2
. fEZITRARE Y 2R, AN S TmSHes, &tEREL ik, KB SRR ES
SEIERNTRAE, H % T RIFIJTREERAE A ST R A0 TT A A

N THBIEE G BB, S0 (EJ752) KRR, SRFUTRA 7 a0 =M o7 SO0

2.1. BAMSSERRGIBUEMA, BITREERSHER

FEH BRI RE T, ZUTRARRFELEA T, WU 2 M, g wRH. Bk
A, KRN EERR LR TE, SRR E g, 51 924 R%, A EiRERE
(ISR RI R SRR . FEPHEIRAE I, BOMIE F 7T LLES & H CRRHIT SEER BRI IT I D UHE, 1k
A UL . TR AT ia R RAE i S R R AR DR SIEB e

KR A S AARRRR S H, AMUESREFRBUT R G IR IE M LA RR,  FER L BHA B AT 2h
&, HEDREUNBER X L 5 PRI 5 AR 22 A BRI TSR AE VR B O h IR\t s ) =2 2R DERR (5], ik
FARRBIRRERR S S I EENE, A RER AT IR SR, ML SR A 22 A 1Y
FIRRAIEAL b, G HRIRN AR E R, SR — SRR RHERT R R, SR, 519
A B2 51Hg an i F IRFE P2 AR RS2 BRinl JL. a0, 78 (EE %) WREHCEE RS, BUBLEIHE
R K AE T X AN B, A BT RT3 1 B ORHOKHE IR I o 45 & ot Bk sl ) 24 A
KA IE T TSR, 515 2E 0 i AU 28 ROk HE R AR AT . Gt 7 B A e, A 2401
KK AETEIZ A FR R VGRETRERZ], JF R 7 USRI ERS) 7722 501 .

FEVR B H07 PR SEBR A T R B BOCR i AR B IR e, e e AR B I e AR A 2R SRR
, AT AR SR, WO 2N, T BERTHR S A BOR

22. AEMREREALEZR, FRITAHEF
GAR AR E HA BB UL, AAEMNBE 7 M ARN BB FrARR, RS

DOI: 10.12677/ae.2022.1210593 3890 HHHRE


https://doi.org/10.12677/ae.2022.1210593

W, BEfh

FREFAL AT IR AN SR K BE T N T SR R R B AR, B B SRR R KRR
BRZIT AT DARGERFE AN A, i AR TURTHY, 45— Sefa PR BB AT TR 30, sdih 2 AE Xt
JEOGER AT FLURE AT AR N B, JT IR BT B . IREEHT R SEiE A A T 51 S AR 3230
F2), M 2 MR AR E AR R FRARSCRIR, HRR TR G R fiE

VR 5, SRR AT BABLNADA B T e UROEE i SRR, ) P UR AR I TR AR UR AR 5% ) B
BHOCHR . RBSCER NETHE . IfE PPT, HEMIJTRIRESY . AR EfEd, HONRAERYE LS
FAEBAT ORI B WV, Wde AR P E R | Elsevier. Wiley S5 [ P 4122 A K e 25 150 AH G SCHR
XTSI SCHREERE . A RS 51 22 AR AR B RNR K SRR b, D HrERERIwT 7 H i, W77 ik
AW FEEE W, FFBdi A AR W A QR fa, ZORPAEBRT YR, IFAERE ERATICIRANIT,
I RE T DAk 2 B B 5 31 STASURTIAT A 51 B RS 4

FERRRETT R AR, R HA MBS AT DU LR [ 7] MRS SRER SR RN IR 5 (R I BT TR
PRSEPR IR, 5 22 AR, 5 RAATESE, TR B . METHTESI T, AT R
SRS AT AT 18, B 2 8] A B UR B P 22 R R SR R B8 i R R R R R ke L A S B
R, URE T EOR AR e T R R Y H A R I R NI R 2 BRI R AT PR A A
FHE AR Bt VIR MBE TG .

BEXE (E %) IXTTURAR, 2R 21 R AR S, SOREUT A SNBOE AT TP IR R,
BNt 1L R KR AE Nature Fll Science [ 10 R T R BT LS, X LB TR 5 IRIE I 21
AR DI OG22 A DL S 3T AN TR SCRIR B S AR AT, KRR 1~3 o ARAE VAT P9 25,
FANTRNE PPT, JEARSCERBE TS H . WA TiEMBEseas R, R BBl ohE . —RESRICHR
I TR RME 10 238, SERIBHT L) 5 bl EFHT BRI R, AAERAONIRE B, XHRREEAT R Al
PE . XA AR RE A AR AR AN ST AL SRR AR T, TR BVE R B TR T 2 A A
ZEARRAEACT AN E BT EERE R . Mok, WHTFEEE RS, WA BRI B
IR T2 I RE ST, WORMATTRI S22 008, Rl 22 A4 RS A 7]

Wiy SN T BBV IR B, BRG] DRI 2R VAR A X SCRREE AR RE . Rt L
BERIERETT DAY TE VR A UG DL AT VP02, 1RSI TR 1 — > EL EE AR S
Bribz oh, RS Is, TBLROLESMIN S T, S A2 A A R RS SRR, (R
J1EE) R TRAGSEERER Y, ZEOTA 18 (BeA A, R OOIMER 1 2% TR SR il R ) BR A
T X U o] iz SRR P 27 AR A e S BBl 2 e R R BR AN - BOA VIR T ko IbAh, AR B4R T3
SCOCHRE B 7 1%, (RIS BBM 1 2B A2 Uit e 1 A0 [ B A g

AT T TURFE RN A R, S BCREASURAE b UM ARG DR AR N A BT 1 IR B A AR s
1T AT A AR AR B Hy, BOMA DRYE #e Fo, AR RDE RO /D IR B AT, 3 ERIREL S
ao Gl ARV, IR RR B BEAR AN .

23. 5ERITHIBMBS S, BB FEFRMERS

FR T A @ R BT DR T AR QR e 77, (Bl T3R5 AT AR B I () A B, X
BT ST AER N, SEAAE B AERAN TR IR IR N 1 it — DR 3R — 8 A 1 1 E BT RE DD
FRBUM AT DARYE B o RIEDR, ik e WA I R, S5 St B2 EA B SR, BotR
WEF R, PdAkdE, BRARIHRIT RN A T8].

UM S FCER A SRS f] B, WL RIT SRR, [RII 45 & UM RITHR B I R R A2 A IRE . BEAh,
fE LA ARG, M el RS W s o 2 CRE T RO PR O SR, &

DOI: 10.12677/ae.2022.1210593 3891 HHHRE


https://doi.org/10.12677/ae.2022.1210593

Wi, SEA

i A B AT AR ST RIS AT AL AT, T B DA — 2 — MR 24
TERE. B 5% TR R IR, TR A £

T2 T R R TS B e, BT EAR 63 B BRAMR S, SUREE R A S,
JERIFIBEBIVORE . S0 R A7 PRI CRONLA, MR U, R E S Ae. BB
VAR SO RHIF R, 025 A KA R R IR 5 R S 05 PR &, 32 S AR U 0 3
SR, VR AR MR, PRI RRE B TCRORRE o P AR 5 T AR AT T
SCHHETRE, R BRI ST R RIFORDEERE. RN, 752 SRBHRR R, A LU
GfEfS, B AT IAES, AR LR & R 5

SERMIBIE, £ 5% A B SR L LR AR AR SR 1, 704 VAT I 4y 135 SR,
TR RO K BRI R AR . 6 T B BRSBTSl
SRR, HERNEM R, T S HOTRO AN HE, H S Y ST AR R BRI A7 % . B
TR HOTIE 5 R FRAT IR, HOTA S X AR B AP IO AR, R thal i
VEARE UL AT SRR IR TR I o 2 5 WA A2 . V40 9 W B ) RV 0 R
R PTG, BT AT E AR SRS R SR, HERS 5 MR MG s

(AFPER IR, MBI, AR R0 LR A S, TR, SO AR TR
R . RIS TR BRI LUBA 5 52 R ORI A ), (F RE AT 23 5. #
T LB 5 A ) LI 210025 2 (1 RS SRR AL(3 ). B S 5 R 5 2 LI/ A 3
[y 20%Bh . 7 (/%) S TRIECE R, (LRI A E, 454 0 SRIEBR, &
T B AR TR, R LI LM

W SRS T LA B R L SR R A, (A1) IR
O3 T BT A AN T IE I R bR A AR A BRI TR P RS ST A T A
R, FUEE PPT ML BRSO, b, R, W R R T
UK RN TE A7, A 3 S AT FLR EDL. o, (ER 0T DL 7 R 1 %5,
PRV R (RS T, KRN A % AR T, R IR AR RO
FEMR TR RGN, IR T AN F R AT R, J6 2 TR — MO AL S I . 2
ORTRE R, A SR HRRT — F RERRE WA, 2RI — 4 th AR R S I
T RMOT R ST —EROR S, % DUAR B A AR B A, TRATFRE, %
L5053 B B, 4 A0 S O RN (ST B o 2, /IR MATLAB PR R
IHPF R S RO IE S0 S A T UGS BB S0 BRAE R, IR 45 B SCT L.

W, TR A TR0 1 S S AR RO A . B AR R AR, R
T SRR T ORGSR TR T Shi TR . R A
Gite (EA%) BN “EARE , BTREAENKEHER . SRR, %3RG5 &
A B SR TR BF A . (600 H RIS RE T, £ 5 A G R VR, b A
S —LE AR RSCR, BES ST, B BRI e LR AT o TIREML, 28— RS
FEAEE, R0 H SRR, F S0 R o 2 B 2o,

VRIS, RRA PRI SRR AE (T . % E R BT £ TS SN Nature (4
—RIBF SR R S AT TR B S SO R . BT R B,
NSO IR . I REIVE TR AR, SIS M e, B R (0 )
VORMLEE v, W R ¢ BREMERIE” bR, RSB  L FET R e A
P STHBECIRE C %, BT RO A . H o0 LoF A s T WIS 308 T — SRR,

DOI: 10.12677/ae.2022.1210593 3892 HHHRE


https://doi.org/10.12677/ae.2022.1210593

W, BEfh

ERE=jibrids L

PLESRERARYE (FH %) IXTTRRE RS RN B S RHE DU S A IRFE A R Frde . JEAEH T
HAbIRFE IR Z T, NS5,

EREEE, EARVES SRPHRETT RIS, Rl T BL #Omw2igs i3k w BARR B
TS, MRS FEEES I, WEONTE, ARt MR, AL RARRTEST, SRS
RETCIRMAIHERSE . [RII, 22 AR AN e et A R, A B CRAE DR A HERE . e AR AR A B
WEFUSEREAN B A 2258, #UTA e 51 T R, RN 75 2R & L e % sckr . Fn, dT
AR AR KEHARRIE S SIESS, JF RS TR R 2 (a Wi, eI R fE b, 9 5 Vel
AT Fedt A R T %, B ORI A 14T

FE CE %) RXITTRIE - 2 - DESCBER I BRAMRHITE I AR LA ZR AR A I SEBRRE T, 1)
I E R T R ANHERE, 24 0T LA B B4 & T EFRBHART S RE /1 HIBAE 1R RE /1 AN G13HT AE
FUMM geIE L 22 A RSS2, HEREE BRI . SERBHT H AR

3. # - ¥ - FSEBR MR 5%

BT - 2% - HE (E %) X RSB AR R M, 40—, X HEEE R 5 5y
SRR H g — e 4, BB — e RAE A R . A RIS E. “BRAKE (EH%) fEdh,
FHIGEACE TR 25, —BR LK, BAEIRZ . (F 9% R MBI [ ORI B, %k — e E 5,
TERNITE, IS IRATHEEAME 25 LR 8] B AR AT CASOR B, A SR AT IR S 30 16 2 Vi
9, IRZIFIGHLE R T o B, ROVFE RSS2 RGRI:, IR
BERAR R IE, A IR T B AR B i, BIAFSBENE T. =, @FGE e 2
f#, RERCR, tERH Bk, 7

B [%: “IXEBBFIRAT, LRAR TR TEREARRE, THTHERE . BHEERNIES
B, HAEREBMmER IR, SRS NS T E . @ AL, RIS K,
KA R LT 4 b R, AR RS L 1 AT RR— F SRR TR, 1R 2 37 1 A FE 2
MBS AR i 7E AR S e, Rt S gk 5 & i R 2 As A R . 7

C [F%: “Z5HABMEMEMGERI S REEMTAMRBC A ER, N —TFRIEITN A 2
RO R L, RV, B O LR S B, X — B K SR T IR M. BT
FERAT IR E R S, W 5 RIEEH, EITRE T ROWE, TRBIE RSN L, UK
AT ) TR AR S 0T . B E O A T 08, BB R A AR — FUB S, 19T B,
— 3B T E SRR AR B, SREIOT I, IR AT, JRA T R AR . 7 X s o RLE I
AT TEMEE R, B33 T W R SRR, R, SRS AR R,

A ik () WRRESEEE Y], - % - BN B Al S e R AR . AT B
By R HCEEE T BT AR W U AN 55 3 B R AR S AT o 2 R R E I, A4
O HE— 2554 T SRV R B AN, AR TREWFIC0]. it T2 ek it, 2 i 4 2 5
FESMOR AR T2 B, U 7% 22 SRR, o — D ] VATV R B S B TR,
BT LT, TR 7 A2 T (3 RON RN TR0, 5 — T, AHF T AR, SprEss
TRARRARE . SRR S, A BT RE) ULRBIETRE J[10].

4. B&5

FEAALRERIR, B RNERIR . B H - 2 - OHANLE S, HEEARIE AT USRS S, MBS

DOI: 10.12677/ae.2022.1210593 3893 HHHRE


https://doi.org/10.12677/ae.2022.1210593

Wi, SEA

FRFA U BAR . SRR IR A BRI BIAR A, BT A E RN, WO BB,
B SRR SEBR MR BE T o SEIAEARHRIE (%) h# - % - BESEER Y, #ea SRR APLES e
OB AIRE LA 24, IR T2 A LENEIRFER I G2, MU T IRIENZEENS, 75T
FARBRS, AL T A A T AU R ER M R SR, RE T T IR AR, 1 IR T
ARSI B MR RIBRINRE ) SCERBE ) SRIRRE IS, TUXTHIMIR UL, AP
FEXFALI, TR EAEEE SRR, gt gt A PR -

E&WMAE
b g A B 7T 30 H (No. 2021KCSZ005), H 5 4R Bl FE 415 H (No. 42074109).
SE 3k

(1] AR NRICAEE B AR, BOF R T IRUAR AT B s A e A4 397 i B L (#s (2019) 6
'5) [EB/OL]. http://www.moe.gov.cn/srcsite/A08/s7056/201910/t20191011_402759.html, 2019-10-29.

[2] &K, BEKRLSEFE SRR, WrEITRZEmR: #ESREAAR, 2005, 32(2): 117.
[3

]

1 AR, KE, KR, B SRR &——FF R AREE M), THENIZE, 2011(24): 1-4.
1 0, SREERE, IR, BREHE, skR. BHTBUH 5ARMECEARGS S RRI]. BHEAY, 2021(1): 60-61.
[5] FER, ST, BEFR. WTEARRE PR IR AR ERT]. BHEOOLE, 2020(1): 68-69+79.

[6] FBRME, T/, A%, W “NAHE I IRIEAESUCED]. P EMEHE, 2010(1): 36-39.

[7] Wi, BFE. MAARE 486 R 5 T PR AR BUENT 7t —— LAk R)K B TR IR o] FRUATE it R AR 2 N
B0, BHECET, 202109): 3.

[8] T, 2, XURM. DA RIE B AR R 5 SLER ], T EHTEE, 2017, 26(2): 48-51.

[9] FFIREE, dkEME, ZRB0h, 0K, BN, BHHEdEEE  ATE R R R S A QIR R 0 A T AL []. 4R R0 3
H, 2018, 32(12): 2.

[10] KKz, MEH. RHHMEIEM RS T AR = IHRR]. #0E BRIz, 2020(38): 2.

DOI: 10.12677/ae.2022.1210593 3894 HHHRE


https://doi.org/10.12677/ae.2022.1210593
http://www.moe.gov.cn/srcsite/A08/s7056/201910/t20191011_402759.html

	本科专业核心课的教–学–研深度融合的探索与实践
	摘  要
	关键词
	Exploration and Practice of the Deep Integration of Teaching, Learning, and Research on Undergraduate Core Courses
	Abstract
	Keywords
	1. 引言
	2. 《重力学》课程教–学–研结合实践
	2.1. 科研和实践案例有机融入，解析课程重点与难点
	2.2. 前沿研究课题为出发点，开展研讨式教学
	2.3. 与老师科研项目结合，鼓励部分学生开展科学研究

	3. 教–学–研实践效果和反馈
	4. 总结
	基金项目
	参考文献

