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Reform and evaluation of practical teaching in biopharmaceutical
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Abstract: The reform and evaluation of practical teaching in biopharmaceutical technology plays a very important role in promoting
students’ practical abilities, improving teaching quality, and promoting industry development. At present, there is a common
phenomenon in practical teaching where the setting of links is not entirely reasonable, the content is outdated, and the methods are
single. The reform measures mainly include optimizing the practical teaching process, updating teaching content, adopting diversified
teaching methods, and strengthening the construction of the teaching staff. The construction of a practical teaching evaluation system
requires clear evaluation indicators, screening evaluation methods, and ensuring effective feedback and application of evaluation
results. Through these measures, the aim is to cultivate students’ practical skills and improve the quality of education, providing more

high—quality talents for the biopharmaceutical industry.

Keywords: biopharmaceutical technology; Practical teaching; Teaching reform; Evaluation system

—. 38

TEAE YIRS RIS K, AW R Tl T2l A
A BV ESRA MR o AW 25 AR Ll SE BRI X 2
S PR ERAVERE J1 LA S BRE RN RE ) #EAT B SR 0 2 T B
P HA AT A B B8 e FrlL, B
LR R R XM A P 25 BOR Ll R R
T AT AR R
. EVHHEAREVIBRBEFHESITNHNEN

(—) FAEERE AR

A 24 AR el B B AR P X T R S A S R
TTRAGOAE o $E 5 S RRRE 1A FUR AR RE S35 I B
FIRBOAREL, QR ARAT TR 2 5 i e ) AR 3 1 i SR
i AR A R, RIS BT, FEYIE AR H]
LERBCFIRIN G, R TS A P R R 2 A )
I A R, RUMGEXHZEREE AR . ARG ECT A ALY
A AR, HIERECERTI AR, i 60% 1A RS
F MEHE AL BERE ) 07 AR TR L. S35, MTEA
PIMERIIG A AR RE ) X R S e v oA s

(=) HF MRS

PR, HIRR R B ) S AL R SR

A R R S AT R B R NS, RIE B
RN B 2o, VIS s e e . filn, SE s
it SIS S AL, O AT LSt R A e ) BRI, HEAT
Ky Won, XA AR AN S 5 ERINT 35%. 1t
Ab, FERATIER R A RSSO T, 200 T DAAS B 0
2ETT IR UARIE R WA EE A PR . s i P s AR
MR A SR =, RN L A0 R R IR R, 4
DiTHEUEE, Ll Eell A sl AR5 T 8Os 2 g m
T 20%, Ff Hax e A= A A P b i) R B 3R A5 T 3
AT 3 AT

(=) AT KR e R A

A 2R SR O W S T R R
AT TR R, LA A T AT sl A ol
sl FEIRAYHEORA, DA Bl P 58 R Rl A R
R AH . BEERCEFERE S ML AE, f¥dRitsY
B H PSS, FERINAE AR A 251l T g TR
R RELA Al T 23 35 () IR DG AB B 0 B A4k ATk 2 IS
S En, AEABETH PR, HAE2 5050 H M
WAL ATE S ST R FARES 15%, [RIINHAg B T AR 52 56
AR

175



Q Universe
Scientific Publishing

BEE
202456548

=, EMHEEARE L ERBFHIR

(—) FERHKFATEREREHE

IR BAR IS Se A AU, BT BER T R R
PR BRPEA L, 203 e A X S B R IR JZ U B R R
ANRER TR SR . ZEBIRL, — TR+ P i S E AL
ey v LR Wy ) 25 BOR e lb B B RO HEA T ) 2 B, M
60% HIERFEAR B A LG I SL T 2 I a], B A A TR
P, 0 EL A TE A A I 8 i 2 25 A B 9256 v L I RE
TSR RN . T3Ah, EHEE IR E e A
T 22005 S g 2 1 R s S N A TEAE AL A 452 B A S e S 0
B, SRR RO E AT SR, — RS TR
FEPERIOT T A TR, SR AT S PR R PR, TR
AR H e IR b S 8 T ARR SR ML, FLEE ] Rk
70%

(=) HFAEHRE, 5EFEERARLY

P 25 BOR SUE AL T IR R e b, (Rl N
FEHUHTBA R, i e AN S PR ] = 18] H
BTARKIMES . Hegeit, HATeA Al EAEYHI 2%l
PO RORTE N AT T AEROR WLE R, R SR EOAR |
Bomik, FAVERAWHRE. LA JL4F CRISPR £ DI K&
AT 7 TR A S TR A8, (R RANIR D
IUANTTIH . BEFERA, T EORRIER,, KA 40% I
AR AHRME A BERT, 5 ZEA M S IR AN 2 AT TR R
HHEHE LA o X2 NI B AR RES AE— 15
P AELE B R R R DR S P TR REURE ) ) 6 i

(=) #FThkt—, FELRLERS

PEITE R, RS HEARAN TS T e
Fige o AGERBEIHON O I BeE R S R SR oL,
PR T8l 5 2 A O D IR ST ST IR AR G, — TR
800 442 AL Iy s, MAd 70% Y27 AR S AT PR AL B3 I HL
SARD, XIFAREA RO A BT 7 > DL B, 53
bb, BeEJr ik RO T AR, i 2K
FEH GO 2 A 2 D ORI AY , X SCs i hE . MIBAE
VERNIRDE AR PR BE TT G IR IO PIAN LR B = o FERETFT 5t B 27
JOE e} 2 I 2 T N 3 X T 2 e S PR R AR BE g L K A
BEAESETT ISR, AT EAEYRAEAR LW AATER
#r S RE T LA BHORS AR D5 T A B R FAR
M., EMHARAR T KLEBF N ERNREE

(=) RACKEIFIRN, Hm KRR

TR EAR R A I, U SC B2 3R 1Y, 3
TMSEBERI , AR R RE ) A R RAT Ml 5 2 S B R
Mo FEVCTERERMS, FAIN HHEATMBOMRK], 5 LPrfff
R ST 30% HEMEE T 50% . X R RS2 T X i
LIAFEW R 2547 SRR A T, Rl S B RE g
L UEBENIN T 60% ., AT UL, SEEEE T Ok A H

176

TR FRAARABREIK, BHER— 22 S 2 %L
2xo A5 I 22 v dm A AT (U T LK 4 S50 R e A
SAELOINREIE S HT . N T AT AR R S R AOR,
WSROI H o BE AR 5E AL 9 A RN 24
REFAATSS, REAC A AR A S PR RE A 561k o
UeAh, sE S ST R, A AT LA LS T AR ik
TPoe# 2], Ry SR M2 AR AR IR T ) b 5 1 48
TR 30%,

(=) BEHHFFAE, FUATLER

A AR X — B R BT T A 20 547l 1) K s
PRI FL, X RS B ML N AT B SRR PR R 0
FF—WR & O AMETT . AR T TR A S, Y
ARG LA T R R J 491 G 5 200 3000 7 A1 356 BT 2 2
WA HEARM MR O AR T 50%, ik, XL
B AR AN b R S i AR R R b, BN, fEESERY
KR AR, AR ZN A CRISPR-Cas9 3 [A] 4 4 £
REHENZ, HETCH 70% M52 E W IR X —
k. EFBIRFE NN, AW Z % Y /i =k &
T N, B A0 25T A LA R R R )
20% ., FHINE A A= 0 ) 24 o 8 R i s o 2 P 2t A5 3
o X —REEE T A] DLRIEAE A AR R S XA Tl S BT AR
PR A e e Ty,

(Z)RA S AMKF T, BEFETT M,

SR 2 T0 B D7 R R S 2 2] LI — N R
W, s, ARZUEHEERE 1, Ao e T A
B 2 IR BB R . WMIEEE TR EdE, RAT3h
W A R WO e 7 N 222 D O AR D= BE W 5 W RE
R T 40%. FTLL, FEHCEETPROZR AR Z B S S 5 %
BORBCAES), BI04 BRI H A @i, L
SR, A S bR g 2 A P AR A T L, AR
PL/IN Ry B S8 R R T S A P A AR, A S
g1 S A BNEMERE ) o [, SRS (VR ) SR
TSR, AR B S, TR T2 A X A 2
PRAEAL BRI BRAGE 1 2270 30%

(@) M i& )T FIAAR R, P HIT ERHF RS

FOMA I T S BBA I oG, B, SRR 2 T2
RBAIL ) Tl i o ARTEECE S G B, AR T2
IR B S 2 LA, e A Al SR A T I e A
W 15%, HARBTE I 26 T A8 80 S I Tt & Lk
WHE SRS, T =FBIEEN, 25355 S Ui
FEUR S P S AR R N T A 50%. (R B
RIS IR E | Ak SC BTG Sl R I R REHE A
BT R A, BERE SR AT g PR S B 1) ALY R AT
WA, BRI S AN NG FAUT IR, Xt
KN AT AT AT B2 . SEPR T AR50 %5 BG4



MEtEE
202446541

Q Universe
Scientific Publishing

S, IREEE NG IS, ISR EE M S S
T N
. EMHAFARE LB FT=ERNEE

(—) FEFRARGHT

TP 2 H AR SR A PR AR R, TR
PR BRI TIEE)2K, A AR AR 505
SRR EYR, Birgis A, AR B E T, 1T
PR EH L DRE TR, Tl E BEAREE B
o HEHARMUL, AT LK FR PR ERERAERE S, X
AELEE R R AR . BER TG BRI
TRAEHE, X E 250 SR, 25 R R T 1%
BIFIRE S 4ebR, P Re IR 2GR A A,  [a) A
AL A B RIS LI s L AR, BIBNE R
AT AC L, S PRIEFE AR A SE PR EPE, — R X Iy
AL LU T 5% L, AE A A8 v AT RE SR T Mk AR i
J AR 75 S AT SIS E o bn RE AR o BN AR 45
VERESIPT N SC 0B R e . SRS St ek = A HEFE VP4,
PV TR 2 4 D) T DA P 265 2% 1 R P O 1) RT3 1 T T
Hro TTIEPR IR ZEE IR AT PE . AT RS 2R, AR
WEARAREAT TR o, ARUN S S B A 22 2] iR

(=) #EHEkE

PP AT i AR T, MR IEPE R HE PR AR 4K
TR Sz W2y 2 9 S e 2T IR D0 LA B0 S st A Wl 24
RETT, WRITIEZZREE & AR 2 S R Z i
WK AESE5 5G BE A A TE i PR ISR O, X
SERARAS T ARl S I I SR A X R ZR A s H
REJTAIGE TR, X SE R BT 25 B H B B A L I & R h
S A REEAT, Hoh T REVS R A R R A i . fER
GRMEREERBEGE, R LRSI ks, 224k
BN AERE 15 H K242 68 1t m] LU i R AT 07 68 A 3 3%
A PRSI o AT IR T 244 8] H AR T4
PG , HEsh T 24 R X A B B A AR R B . AR
SRS R AR R X2 o R R A AT, BEA R T O
SEHUR, AT L e L [ R A R AR RE ST . AR
Dy BRI b, el AN R A M R E S TR AR
MRl FE N IE . AT QAT 5238 5 REFAT 5 % AT 2R
FEHIT PRI 5 BT REI L AR LS G 0 T o

(Z) #FELERGIE LA

FEAE D 25 H AR SR E T R, PR A R BRI AR
HEATE I LR I 5, (ARSI I S il . AR
SR B S R R RS 2 b, P S R BR T4,

SO A5 TP R R AT PR A . X i (5 BE B ) 2 AR AR
R, EUCHN, NEWRAEGE . Bl RS G RE.
TESEEE, PR ORI R, R sl 7
Ko HRAEFRHEST RIS PEfE R 5, B fg k2= E ks
T2 I I AT TP N . — TR T 1B X 2 s it
MLRIAIRIEE KR, K5 18 T DR -5 15 1R A A0 S Bt At A
RE e R MR 2 AR AN RE T (AR T, IR AE 5 220y S gk
FEP IR IR AR T IR 18%, USRI FIIEA FUE L2 AR MR
TG T AR TR TR, R E AR A, BTk
KA RFRUESF T B F A 520N 2 A AR IR I i 45 2R
FEWAE, DMRIEBCAIG S Re B A TR Sk R, K
BB T RATE T SO, S5 #E TAEE N 4K
PEIPAG S A R 2 T i, XFREA B T 2 /048
T2 2 S ISR 15%
N BRIE

BZ, AW 2R SR O PR R R R —
DRGE TR, AMUEMWEEAN NN, il i P &
FRKIL k. MR, BHRFENE, i5H
2 TeA T 1 D RN i o AR S AT, RRDISE
R R SRR T S AIHOR MG BRIl A R 2 G BN
PERLAR 20T DUGRIE S SO AR i R BRI AN it =, 18k
TAEZOK Ry A= 2477 Mk B 35 08 248 B b 4 1 %l A
a7l SRR R

SE 3k :

(1] XIS, TA, fRabfl, W40, sk . Azt
A FEIE 5 L ERA R R SR [T] . A0l
WHFIT 5528, 2021, 4(02): 50-52

(2] FHRE, ZE4E, XMER, WmtE . R 2%
b 4 A B SRR IR BE O S [T ] A A
i, 2019, 31(08): 964-968.

(3] X0 . A=Wl 25 Ll S BRUF e (1] CRESIE,
2018, (20): 165.

(4] BiFr, MR, TR mPUEYH ARG (3
TR AR ) SepReredys (1] ez, 2018, 30 (09):
84-85.

(5] DB, XISEAR, o, Bittag, R, mads . i
2 TREG D S B ORI R—— LA S 1 Al K2 A Rl
2 BE A I E R R 2GR ) (3] NS IR
W (HEREM), 2017, 30(01): 149-151.

177



