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Exploration on the curriculum reform of Environmental
Engineering Microbiology and cultivation of students

innovative ability
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Abstract: According to the training target of environmental engineering in the agricultural college, the
course of Environmental Engineering Microbiology has been explored from the aspects of enriching
teaching contents, discussing the key points of the course, improving teaching methods and innovating
experiment contents. We paid the great attention to linking theory with practice. The scientific research
and innovation ability of students were strengthened and the teaching quality was significantly improved.

Keywords: Environmental Engineering Microbiology, Curriculum reform, Students innovative ability

P A AR A R AR B A B S BB T
BARLWHENFRZ—, &2l "+ ZFHEE
AL RTINS S W S RV Wz S A S A
AR R LS TR AR, JUHARIR AT . /)
WIS R MR R o O A AN B A W)
SRR, TE R TR B A A B AR WSS B
2008 FAALHEPHE AR E RN, B TR
WY R B OV IEUR 54 I, SEIRTR 36 4%

i, EAHEIFR 10 R MFk. TR
AR N 3800, i M E Y 2kad, A4
AR . B e Koy TR, G
XFEREE TR oA T SRR IR e ) 5 55 oA
TR A S RO A S TR A W RO, A
LBHCEVERST RS, RIS S
I B SRS A A P A Y RO 2R =
TR G A DB ARAE IR T B B A R

Foundation item: Top-notch Academic Programs Project of Jiangsu Higher Education Institution (PPZY2015A061)

*Corresponding author: E-mail: smwang@njau.edu.cn

Received: 27-02-2018; Accepted: 11-05-2018; Published online: 06-06-2018
EEWH: TIhEB ML VS TRE T H (PPZY2015A061)

*B{E1E& : E-mail: smwang@njau.edu.cn

ks HEEA: 2018-02-27; #EZHEA: 2018-05-11; M4 E A HHEI: 2018-06-06



EHAE: PR TR e R R R S R R R R R 941

1 FHENAEHFRLMRE

o LRSS g 1) OMR LR e ) I
RIEA, BB BB BN AU, . 5
— TR e R, BRI R DI S Y
HUTE , 2 Al BEE A IR aE e oA IR A1y . R faf At
) — ST, Fie BEODA AT B 38 5 e g D O L e
B3 (AEE AN A Z, YO E SN,
KT A YA A HEFIR 7 25 2 58— 38 R Uk
Y. 5 EEMAEY . T, RE R
it FESH AR Y S, SRE R
MIRRAEY), EHIHRER RO EASIEZ.

IR R HFENE, BB R O T 5
MINES, TRV AR . HIh O S + R
S5 S 50 2 8 UL PR R T 3 4 TR 2 A R K T
P A SRR R R A, R
PR IE S FRE . BEALARAE S 16S tRNA BE A BY
rDNA-ITS J7 3053 e 500 4 53 25 v 09 107 FH 5 B Bk
SPRUE SRR, RIS TRV R e
AR RV E SRUE YIRS XL FFEAT A,
A I TR AR R B R AW
SOURAR, PR R IR b B W SR B,
ATERR AT LA —E e, IR
Y AV RN, G OE K EMP 42
TCA AR RERACHIAR A HTRP), 7R iR
TSy, wRARTS K AR A B R A R R, ARG
ST VB, REIH . AR EEENA
XGRS A R VI E PR TS YR B P Y
NHAERARNIG, AEe iR 4T R
B EE R . 7R85 =804) . BB R i F T v
Y AW R B LR NS (2 22, R 3 e 50
BA 7T-70 L 4 Bl RBERE, AT LIk2e s 2t
f, 2R TR W A B R AR B R T RS
FrB R BT PR BT i ™ B A A IR TS 3
2015 4EH R 1 SO BRI L2y, WY
YR A T . A HURRE B AR R, B
A YR R (IS RL . AR 2 . Al [E 4

JEFEYIALIE | A< H b s Qe LR Wy SR A R AN
S, FF R R AR A A e T A A
R, R LU WAV B A SRR 5

2 REMER ERRFRETIE

DRFE AOME SR R W A 2R 4y, AR R
FIESFIALRAE | AR BN A ik
I E SO R S BARR M BIE Hey, RS
SHISAHC AR T S BDRE, SRR LR
HR R EA A+ A s Bbe s JF i s
UR, R PSR, B
PAEYIRIAN . IRFR AU R AR W) e S 2A
A B 25 b A2 W) A HE 5 32 vF AR W IR i
Ptk - EVHR AR AR, B s 541k,
fifl . BAE T B S5 45 B B A A R 28 S A
M, SRIRTETS KA B R AR AL 5 SR AR 5 K
RAYEZ T3, WAEAO A st itk 3
TIEARBKR F B, REHZERNE
A, it A AR R AR R e D
RIMHER g 7 s R TS e WAL PR R U
FIRBE, e AR S S MR R
B3 A B AR B R S PRis fIRAS , RAETS
YIS IRAE A SE IR AR, i SE T i A IS B 1
TR TUREME ST TR R AR LA, Bl IA TS e
HE W RO FAE T B Sh R8s R, kT
FEPRAEYAEB AR R, e TR s
PN KRS TR b IR R . TEVRRRA LY
ALY AL TS, 25 G AR AEFT b F & 20l iy i HEAD
ACBEARHIT LR,  HCBCHERE M SR D BT A ) 5
AFERD I RE S A W 9 22 S S e BT A P Ak W
By AN (AR N e e o8 S B ) AR/ L L BT
T R BB W R

3 FFHEMBETFBHUOE

(1) R, RS, WU
T B Y BLREE FORST T  fEpl)
BGERES, T, M55, K
TR AR ey ERO R ST N, R

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http:/journals.im.ac.cn/wswxtbcn


mailto:tongbao@im.ac.cn

942 A2 s i

Microbiol. China

R RBE T, NMEREM— 83Ty, ¥4
R AT 2RI, KRB CIED, R F3y
>, IR B RIS AP RS, A B S X
THEAMNEZERNBIRBERNE, ZHFEA
%, WMA TR IS (F)K . RTKIERES, R
Ma &8s, ME BRI E G M R ocH
a3y, XA REMENEZEMEY TS, iR
B BB TR B PR o, TR IR AR T e ) R S5 A R
P E RN BRI R R AR 4R
(Student research training, SRT), Z5&2#4 &R0
SRT WiH, Pz RSRMA YR SRT Of
5%, WERYIML. 2. YSE TIREUE Y M)
Bo NI at

() THRFRIEH, HZSHRIEEUR, #R
PR CHEE TR T S ER AR
FIPRFR, BB E RN AR R F B R R
K, XEE SR EINAE R A GE R IR TR A B a2
WHIER, D2 4 Y BT TR Y o AR B
FBR . BoG BRG], R4 m 5 2%
MR LR R R SRR E B SR BRI At
e, (A B2 B W IR R IR B A S M
PSS GRREUN A ER B AP FEETH ,
an B AT A B R T 5 R R I R 4
J& . TEPURCE TR 8 A A Tl A B HE B 4 T %0
EE, BT EFEAFHFREURN AL FA, YR
SN Rp IRV

(3) ML RE, H 2008 4F4n FRbE TR A:
W2 m AU AR R BRI URER , 2009 4E5E 8 1
LEURFRAER, IR, DRRE S (A B B
8 2 7 70 5% (http://cc.njau.edu.cn/G2S/site/preview#/
rich/v/41853%ref=&currentoc=458), f#“I 3% T FEHH
Ay R B e AR BEINA IR, s AR
HAV-G MAELSC ARG T 54 0 M AR A
HmE 7% IR B Rl B .

4 SERFAPEERBIAES WIS
“ERHE TR IR TSR, S

ISR ACE 1Y S2 B AR R o i — IR E, 36
F, 12 528 SRie AR G MO Y e 2
FEORFE T s AR Y ) B gL (8 o 2 IR
FLHTE S MES ; SR BB 5 K A58
HGFRFER, MAEYIWREIESIRS; MAEYITHECS
TG BAEYITEREES HoO0 16 M D 5
TEETS TR YL S A= W AH LS s K TP 2l BB K
AR B0 S5 500 N Y

PESLIRIRB L HE T, MBI A—4, AAZh
Fro BEA RUEE A S (N YIRS WS B2
IR WIERBISFE ), DGR R
FREALI R, NAERBETLIIFR VR T
AW 2n G R, AR B TRy
WS, R P B 0 MR ERe,, A S5
B OEA R R EERER, B OB,
W — PN ERE R SRR R, e S
PATE TR R R Rt H WKL, A A0
BUKEE, SRk A Y YA GUEY . JRA:
W KI5 RS, DS pH(E, FIHSEE % &4
P (8 T B e H 2F 0 A R S B S R TR R
FR45 G5 A2 P00 W I S 56 P 7 T 2 T K AR AR R
% & (Chemical oxygen demand, COD). At H &
(Biochemical oxygen demand, BODs), tR#ESZEG45E
SEAWTEE T H ZFBK K BB, JFARYE TS R
P A AL o 3 AR AR A RN K 2
B, AR &F I NERER,
FrFeer e R RIRTE 3 Hr 0] B e [m) e ) i
TERNSR A S TR I RN, J5 A A AT B
4, BRI TRMEY 7R NER 5
W, 2B B AR R R S AR R R

5 FUHBSK

B TREMUE Y #BOFUOR R, SRR A
BB FAE IR, AU TR
L AT EL R, BURTRE D R . W3R T
71 PEABHE IR R 5 HUE WA 6 SRT 9
3Tl 35 Y e 7 35 2 4 T ) e T O P 21

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http:/journals.im.ac.cn/wswxtbcn


mailto:tongbao@im.ac.cn

EHAE: PR TR e R R R S R R R R R 943

DI RE TR E BN e S0l PR o A i g1 R O
BERBFRAE 2012 4F (B TR ) 56 1 L), 78
Frr ik BRSO B TR ATz G, O
R A T A7 D R Y R %R, 2 X
Ui PR P R LR Y TR PR T AR RUAE Y
FNAEEE, W TRAT A BN i
W TR i), B A TIRE Y
FIT ST A B9 R . IR RO KRR B
TR\ AR, BFE— P 35 Ak
A, HIFHEEY ulER Iz SRR Y
FAHCE IS, BE 7 ik RAO B TR A5
NSa7S R S3-0h T TR (15 SUWIW B2 S A W iag eI 4=63
Bk, REHEEIAL RS BT KH
R MR RFE . R BRSO 50 248 A
10 2 A, B A5 1R (938 B F AL KA (- A e
Wz, AMEAIRE e 72, R
0 LR RE o

TE H BT = S5 B PR s T e br, 1R
—HEHIN, TERTZ &, FEEWE W BB L
o — 115l B AR 3R R B AR RIAEAS 524 PPT
JE—J7 W, WAANRER AR . 45 SRR AR
HR R 2 SOl —Jr i, 2R REH AR E
WA IR B — RS —HOK IR R . GRS
JRIRBE G LR AR R R MU, IR TR
A Wy e HEONNOE W PR B T RE R b 4 57 B AR A

B, EM T ARk W S M iR 55 T
£ B2 Ay A

REFERENCES

[11 Zhou QY, Wang SF. Environmental Engineering
Microbiology[M]. 4th ed. Beijing: Higher Education Press, 2015
(in Chinese)
JAgEE, 455 RETEMEYZEM]. 4 1 e %Y
i, 2015

[2] Madigan MT, Martinko JM, Parker J. Brock’s Biology of
Microorganism{M]. 9th ed. Upper Saddle River, NJ: Prentice
Hall, 2000

[3] Zhou DQ. Microbiology Course[M]. Beijing: Higher Education
Press, 1993 (in Chinese)
JATER. RUEYEEREM]. L REHE B, 1993

[4] Yu JT, Tang XX. Biotechnology[M]. Shanghai: East China
University of Science and Technology Press, 1991: 99-156 (in
Chinese)
Brifse, BEE. EMTLEM]. Fi: HERIET R R
#L, 1991: 99-156

[5] Huang Y. Developing of chicken manure based bio-organic
fertilizer and its effects and mechanisms on plant growth
promotion and soil-borne bacterial wilt disease suppression[D].
Nanjing: Doctoral Dissertation of Nanjing Agricultural
University, 2016 (in Chinese)
B A A HUIE BB KO AR A B PR S LR B 5
[D]. FEAL: Bl R 228, 2016

[6] Chen T, Liu YW, Wang YH, et al. Optimization of the
fermentation culture media of Bacillus thringiensis using
sewage sludge as raw material[J]. Chinese Journal of
Environmental Engineering, 2012, 6(1): 332-336 (in Chinese)
Wil XIS, EOEL % MSURTISRABHZ LI E
SRR A RAL[T]. 3 TR, 2012, 6(1): 332-336

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http:/journals.im.ac.cn/wswxtbcn


mailto:tongbao@im.ac.cn



