~ BONONGNGHIEP CONG HOA XA HOI CHU NGHI VIET NAM
VA PHAT TRIEN NONG THON Poc 1ap — Tu do — Hanh phiic
HQC VIEN NONG NGHIEP VIET NAM

CHUONG TRINH PAO TAO TRINH PQ PAI HQC
NGANH DAO TAO: KHOA HQC MOI TRUONG

PE CUONG CHI TIET HQC PHAN
MT03003: KY THUAT XU LY NUGC THAI (WASTEWATER TREATMENT
ENGINEERING)

I. Thong tin vé hoc phan
o Hocki: 6
o Tin chi: 2 (Ly thuyét 2 — Thue hanh 0 — Ty hoc: 6)
o Gio tin chi d6i voi cac hoat dong hoc tap
+ Hoc 1y thuyét trén 16p: 24 tiét
+ Thuyét trinh va thao luan trén 16p: 6 tiét
Tu hoc: 90 tiét (theo ké hoach ca nhan hodc hudng dan cua giang vién)

O

Pon vi phu trach:

o

* B mon: Cong nghé moi truong
= Khoa: Méi truong
o Hoc phén thudc khéi kién thirc:

Pai cuong o Co so nganh o Chuyén nganh

Bitbudco = Tuchon o Bit budc o Tuchono Bt budc Ty chon O

o Hoc phan tién quyét: MT03001: Cong nghé mdi truong
o Ngon ngit giang day: tiéng Anh [ Tiéng Viét

II. Muc tiéu va két qua hoc tip mong doi

* Muc tiéu: Hoc phan nham cung cép cho sinh vién:

- V& kién thirc: Hoc phan cung cdp cho sinh vién kién thirc lién quan dén lya chon giai phap cong
ngh¢ va tinh todn cong trinh xu 1y nudc thai.

- Vé k¥ nang: Hoc phan rén luyén cho sinh vién cac k¥ ning diéu tra, 1dy mau d6i tugng nghién ctru
phuc vu Iya chon cong nghé theo céc tiéu chi. Thuc hién thiét ké cong trinh, thuyét trinh nguyén 1y
van hanh cua san phdm coéng nghé duoc dé xuit.

- V& thai do: Hoc phén rén luyén cho sinh vién nang luc tu chu dong, thai d6 hoc tap nghiém tc
trén 16p, co tinh than tu giac trong hoc tap, trung thuc va ¢é tu duy sang tao nghién ciru phat trién
cong nghé.

* Két qud hoc tdp mong doi ciia chwong trinh



Sau khi hoan tat Chuong trinh, Sinh vién c6 thé:

:Ellf: CDbR1: Ap dung kién thirc khoa hoc tu nhién, chinh tri, xa hoi, nhan vin, phép luat,
kinh té va su hi€u biét v€ cac van dé duong dai vao nganh Khoa hoc méi truong.
chung
CDR 2: Phan tich chit luong méi trudng bao gém thiét ké va thuc hién cac thi nghiém
veé moi truong, cling nhu thu thap va giai thich so li¢u.
. CDR 3: Panh gia tac dong cua viée sir dung tai nguyén va sy phat thai dén chit luong
Kién | mai truong.
thirc — ‘ : : :
chuyén CDR 4: Xay dung cac giai phap bén viing cho viéc quan 1y, bao vé moi truong va tai
mon nguyén dua trén cac quan di€m (perspectives) khac nhau ctuia khoa hoc, nhan van va xa
hoi.
CDR 5: Thlet ké cac cong trinh xur ly chat thai (rin, 16ng, khi) theo cac tiéu chuédn, quy
chuan qubc gia va qudc té.
CDR 6: Van dung tu duy tam hé thong, tu duy phan bién va tu duy sang tao trong giai
Ky quyét cac van dé clia nganh moi trudng va cac linh vuc lién quan.
nang CDR 7: Lam viéc nhom va lanh dao nhom lam viéc da chuc ning.
chung CPR 8: Giao tiép hiéu qua bang 101 néi, van ban, da phuong tién v6i cac bén lién quan
trong moi truong da dang; dat chuan Tiéng Anh theo qui dinh cia B GD&DT.
K§ CPR 9: Vin dung cac hudng tiép can (approaches) va cac phuong phap, k§ thuét phu
ning hop dé diéu tra, khao sat, nghién ciru cac van dé cta nganh moéi truong.
Ch}'yén CPR 10: Sir dung cong nghé, cac trang thiét bi va k¥ thuat hién dai trong cac hoat
mon | ong quan 1y va bao vé tai nguyén va mai truong.
CPR 11: Pinh huwéng twong lai rd rang, c6 1ong dam mé nghé nghiép va ¥ thirc hoc
Théi tap suot doi.
do

CDR 12: Thé hién cac chuin muc dao duc nghé nghiép, thuc hién trach nhi¢m bdo vé
moi truong va phuc vu su phat trién bén virng ciia Vi¢t Nam va toan cau.

* Két qud hoc tap mong dyi ciia hoc phan
Hoc phan déng gép cho Chuan dau ra sau day cia CTDT theo muc do sau:
|. Gioi thi¢u; P. Thuc hién; R. Cung co; M: Pat duwoc

Ma HP

Mic do dong gop ciia hoc phin cho CBR cia CTDT

Tén HP
CDbR1 | CBR2 | CDR3 | CbR4 | CDR5 | CBR6 | CBR7 | CDR8 | CBRY | CBR10 | CBR11 | CBR12

MTO03003
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KQHTMD ciia hoc phan CDR ciia CTPT
Hoan thanh hoc phan nay, sinh vién
thwc hién dwoc

Kién thic




Phan tich dugc cac tiéu chi chat lugng CPR 2: Phan tich cht luong moi
K1 moi tru:c}'ng nudce dé Iva chon duoc bién truong bao gom thiét ké va thuc hién
phap kiém soat (quan ly va xu 1y) hé cac thir nghiém vé moi trudng, cling
thong xur 1y nudc thai. nhu thu thap va giai thich so li¢u.
Vén dung tu duy, kién thire chuyén mén | CBR 4: Xay dung céac giai phap bén
de de xuat, xay dung quy trinh/cac viing cho viéc quan ly, bao vé moi
K2 module trong hé thong xur Iy nudce thai tr | truong va tai nguyén dya trén cac
nhiing dit kién cho trudc ciia mot doi quan diém (perspectives) khac nhau
tuong nudc thai. cua khoa hoc, nhan van va xa hoi
Tinh toan/thiét ké duoc cac module
trong hé thong xu ly nudc thai dua trén CDR 5: Thiet ke cac cong trinh xtr 1y
K3 cac co sO cac qua trinh co hoc, h(:)a ly va chﬁtﬁ thai (ran, lg")ng, khi) theo cac tiéu
sinh hoc dép g dugc cac yéu cau theo chuan, quy chuan quoc gia va quoc té
Quy chuan hién hanh.
van d‘-?ﬂg kl,e n thire ghuyeAn mon deAxay CDBR 4: Xiy dung céc giai phap bén
dung giai phap/quy trinh van hanh hé - . s A .
J s i s , ~ | vitng cho viéc quan 1y, bdo v¢ moi
thong xur 1y nudc thai hoan chinh dya trén . N . A
K4 P Sa . 3 truong va tai nguyén dua trén cac
su khau noi cac module don 1€ tao thanh .2 . ,
At A $h & \ \ . ~ | quan diém (perspectives) khac nhau
mot hé thong hoan chinh dap ung yéu cau | . A A A
AN cua khoa hoc, nhan van va xa hoi.
cua hé thong
Ky nang
CDR 7: Lam viéc nhom va lanh dao
nhom lam vi€c da chirc nang
Lérp Vi’éC theg nhom hiéu qua trong viéc CDR 9: Van dung cic huéng tiép can
K5 thiét ke, thuyét trinh qéng trinh xu ly (approaches) va cac phuong phap, ky
nude thai dugce de xuat. thuat phu hop dé diéu tra, khao sat,
nghién ctru cac van dé ciia nganh moi
truong
Thai d¢
Chu dong trong hoc tp vanghinciiu | opp 17 pink hueng tuong lai 1
hoan thién kién thirc chuyén mon, cé tu . 1 A A Ao
K6 . AT D rang, c6 long dam mé nghé nghi¢p va
duy sang tao trong nghién ctru phat trién o ~ N
- N y thure hoc tap suot doi
cong nghé.

I11. N§i dung tom tit ciia hoc phan
MT03003. Ky thuat xir Iy nwéc thai (Waste water treatment engineering). (2TC: 2-0-4).

Mo ta van tit ndi dung: Lwa chon quy trinh céng nghé phti hop nhét dé xtr 1y nuée thai dya vao
quy trinh cac budc Iya chon va cic tiéu chi lya chon cong nghé, ing dung cac nguyén 1y vé co
hoc, hoa 1y, hoa hoc, sinh hoc va cac cong thuc dé tinh toan, thiét ké va xay dung dugc quy trinh
van hanh hé thong xtr Iy nude thai.

IV. Phwong phap giang day va hoc tap
1. Phwong phap gidang day
e Thuyét giang/giang day qua van dé.
e Tiéu luan nhom.

e Tham quan/gidi thi€éu mo hinh xu 1y



Tuong tac voi giang vién qua E-learning

2. Phuwong phap hoc tap

Sinh vién tham gia nghe gidng, thao luan nhém tai 16p.
Chuan bj bai trinh bay nhom dudi dang chuyén dé theo loai nude thai.
Viét bao céo thu hoach vé mé hinh xir 1y (field trip).

Sinh vién tu doc tai liéu veé cac ndi dung do giao vién hudng dan.

V. Nhiém vu cia sinh vién

Chuyén can: Sinh vién phai tham duy it nhat 24 tiét hoc (dé dat diém chuyén can va duogc
phép du thi cubi ky).

Chuan bi cho bai gidng: Sinh vién phai téng quan cac tai liéu do giang vién cung cap, lam
bai tap, bai trinh bay, thao luan nhom do giang vién yéu cau.

Danh gia giita ky: Sinh vién tham dy hoc phan nay phai thao luan va thuyét trinh theo
nhém véi mot sé chi dé lién quan duoc lya chon.

Field trip: tit ca sinh vién tham du hoc phan phai tham gia budi gi6i thiéu vé mo hinh xir
Iy va viét bao céo thu hoach két qua.

Thi cudi ki: dé thi duoc xay dung theo quy dinh.

VI. Panh gia va cho diém

1. Thang diém: 10

2. Ké hoach danh gia va trong sd
- Piém qua trinh: 50%

+ Danh gi4 tham dy 16p va thao luan nhom: 10%
+ Pénh gia tiéu luan va thuyét trinh: 20%
+ Danh gia field trip: 20%

- Diém kiém tra cuoi ki: 50%

3. Phuwong phap danh gia

Bing 1. Ma trén ddnh gid cdc két qud hoc tip mong doi ciia hoc phin

cic KOHTMD | LAY | nvd hayte | BR0CM | i tracud
nhom (10%o) trinh (20%0)
K1 X X X
K2 X X X
K3 X X X
K4 X X X
K5 X X
K6 X X X




Bing 2. Chi bdo thuc hi¢n cdc két qua hoc tip mong doi ciia hoc phin

KQHTMD Chi bao thuc hién KQHTMD

Chi bao 1: Trinh by dugc cac budc, tht ty va mbi quan hé giita cac bude lya
chon mot quy trinh cong nghé xur Iy nudc phu hgp nhat

K1 Chi bao 2: Phan tich duogc cac ti€u chi lya chon cong nghé.

Chi bao 3: Phéan tich dugc vai trd/y nghia ctua céc tiéu chi trong luya chon giai
phéap xu ly

Chi bao 4: Xac dinh dugc d6i tugng can xir Iy trong nude thai co thé ap dung
phuong phép co hoc
Chi bao 5: Dé xuét duoc module xir 1y thich hop.

Chi bao 6: Xac dinh dugc ddi tugng can xir 1y trong nudc thai co thé ap dung
phuong phép hoa ly.
Chi bao 7: Pé xuat dugc module xir 1y thich hop

K2 . : :
Chi bdo 8: Xac dinh dugc doi tuong can xu ly trong nudce thai c6 thé ap dung
phuong phéap hoa hoc.

Chi bao 9: DPé xuét duge module xir 1y thich hop.

Chi bao 10: Xac dinh dugc ddi twong can xir 1y trong nude thai ¢ thé ap dung
phuong phép sinh hoc.
Chi bao 11: Pé xuat dugc module xir 1y thich hop.

Chi bao 12: Tinh toan/thiét ké cac module/cong trinh song chin rac, bé ling cat,
bé lang so cap, be lang thur cap va bé diéu hoa

Chi bao 13: Tinh toan/thiét ké cac module/cong trinh bé dong keo tu, bé tuyén ndi

va bé hap phu
K3 p pht

Chi bao 14: Tinh toan/thiét ké cac module/cong trinh bé trung hoa, trao doi ion,
két tua.

Chi bao }5 Tinh toan/thiét ké cac module/cong trinh bé sinh hoc yém khi, thiéu
khi va hiéu khi

Chi béo 16: Mo ta quy trinh san xuét va danh gia duoc dic tinh ngudn thai

Chi bao 17: Xay dung dugc nguyén ly/quy trinh cong nghé xur 1y nude thai tai cac
K4 module

Chi bao 18: Thiét két dugc hé thdng xur 1y nudc thai dya trén khau ndi cac
module.

Chi béo 19: Thuc hién diéu tra thu thap thong tin ¢6 hidu qua.

Chi bao 20: Tong hop va bién giai thong tin

K5
Chi bao 22. Xay dung duoc bao cao dé xuat quy trinh, tinh toan hé thong xur 1y
nudc thai

K6 Chi béo 23: Tich cuc, chu dong trong viéc hoc va hoan thi¢n kién thirc mon hoc.




Rubric 1: Panh gia tham du 16p va thdo ludn nhém

Tiey chi Trong Tot Kha Trung binh Kém
s6 (%) | 8,5-10 diém 7-8,4 diém 4-6,9 diém 0-3,9 diém
Thai gian Tham gia ddy | Tham gia chua Tham gia
thamg ' | 20 | duthechicn | diyditheo | Khongtheo | Khong tham gia
i dang phan cong phan cong phan cong
Ludn chu y va Khéng chu
tham gia day Khachay,co | Cochay, it y/khéng tham
du, hop tac tét tham gia (C6 tham gia (it gia, gay mau
Thai d6 20 (Thuong xuyén | dong gop ykién | dong gop y thuan nhom
tham du dong gép ykién | vao san pham | kiénvaosan | (Khong dong gop
vao san pham chung cua pham chung y kién vao san
chung cua nhém) cta nhom) pham chung cua
nhom) nhom)
Vén dé/cau
. . o . . : .. | Khong dat duoc
Vén dé/cau hoi | Vén ddlcau hoi | hoituong déi | o g e SO
Az N e a P f: N , van dé/cau hoi
Néu van phu hgp véi ndi | kha phu hgp véi | phu hop voi s
AJA ens .. - .. . .. hoac van dé/cau
dé/cau hoi 20 dung bai hoc, noi dung bai noi dung bai LA .
LA f o o A R , hoi khong phu
thao luan cé tinh goi mo | hoc, co tinh van | hoc, khéng co S
R . o hop vai noi dung
va van dung dung tinh goi mo ..
R bai hoc
hoac van dung
Két qua thao . . Két qua kha day | Két qua tuong L
40 Két qua day du o Khéng ¢ két qua
luan ct quia day du di déi ddy di g coketqua

Rubric 2: Panh gia bao cio chuyén dé SEMINAR (bai 1am theo nhém)

Mikc chit lwong
“ A , re 0 4
Tiéu chi| Trong so (%) 8 5Tft10 Kha Trung binh Kém
1o X 6.5 - 8.4 diem | 4.0 - 6.4 diem | 0—3.9 diém
diém
N . s . | Kha day du, Thiéu nhiéu
Nol 40 Phonq phlﬂ D;ay du theo yéu thiéu 1 noi dung | ndi dung quan
dung hon yéu cau cau
quan trong trong
10 Mach lac, rd Kﬁa\ mach lac, T‘uong doi rd Thiéu 16 rang
rang rd rang rang
Lép luan c6 chu
Trinh Lap [udn c6 Lap luan c6 can | y dén st dung Lap 1uan
bay bao ap 1U: ot khoa hoc va | can cir khoa hoc | 2P Uan
. can cu khoa . . R khong co6 can
cao 10 e logic nhung con | va tuan theo . 5
hoc va logic AT ) . cu khoa hoc va
2 Z mat val sai sot | logic nhung con -
virng chac \ Rt logic
nho mot vai sai sot
quan trong




Tuong tac bang

Khéng cb

Tuong tac Tuong tac bang | mat, cur chi tuong tac bang
10 bang mat, ce | mat, cu chi kha | tuong doi tot, mat va ctr
chi tot tot con vai sai sot | chi/sai sot Ion
Twong _ nho trong tuong tac
. Tra loi dGing da
tac voi I C L 4
i A s SO Cac cau hoi Tra loi dang da
nguoi Céc cau hoi s N Lo a2
\ L dat dung va néu | so cac cau hoi N
nghe duoc tra loi . < 2 A Tra loi sai da
X e o duoc dinh dat dang, phan £ os A
10 day du, ro : X A SO CAc cau hoi
X s eres hudng phu hgp | chua néu dugc < 4
rang, va thoa ORI . . .| dat ding
. doi véi nhitng dinh huéng phu
dang A b \
cau hoi chua tra | hop
161 dugc
Nhém phi s
Su phéi hop tot, thue | N1OM CO PROL |\ o gt o N
71 | hop khi béo cao : Khong the
hop su chia sé va NP hop trong khi o Lo A
20 X va tra loi nhung SBPRT hién su ket noi
trong ho tro nhau e X béo céo va tra )
] S con vai cho ‘. trong nhém
nhom trong khi bao A o loi
. o .. | chuadong bo
céo va tra loi
Rubric 3: Field Trip (bdo cao theo nhém)
Tieu | Trong s Tot Kha Trung binh Kém
chi % 8.5-10 diem 6.5—-8.4 diém | 4.0-6.4 diem | 0—3.9 diem
) Cht y nghe
Rat chi ynghe | 1 o nghe huéng dan qui | 500 cha g
hudng dan qui . % . trinh va qui .
N N hudng dan qui . A s nghe hudng
trinh va qui dinh, N N dinh, tuan thu 5 N,
o aA 10 P A trinh va qui Z. dan/sai khong
Thai do tudn thud nghiém . A tuong doi A ,
, dinh, tuan thu PR diéu chinh
tham tuc . L nghiém tdc, con
kha nghiém tuc AT
du sai s6t va c0
di€u chinh
Tich cuc néu cau . . A
30 hoi va tham gia gh;lron% xuyen g dong gop Klzotﬂg tqa?n
thao luan ong gop gia thao fug
Phuong phap Phuong phap
Phllmng Phurong phap thu tkiap Athong thu t}iap :chong
phap , R R tin, sO li€u tin, so liéu
Phuong phap thu | thu thap thong Lo A .
thu NS - > tuong doi phu | khong phu hop,
n thép thong tin, sO | tin, sO li¢u kha \ . N
thap 20 A NI \ . . . | hop, con sai sot | sai SOt quan
- liéu hoan toan phu | phu hop, con sai
thong , , quan trong trong nhung
. hop sot nho trong PP L e A A A
tin, s va ¢6 didu chinh nhung c6 diéu | khong diéu
ligu chinh theo gép | chinh theo gop
: y Y ,
Thong tin, so0 liéu N Thong tin, sO Thong tin, s6
A . | Thong tin, sO A o a2 A n \
thu thap hoan toan | ... o . | liéu c6 phan li¢u khong phu
20 . , li¢u thu thap kha | .’ . LA A
Két qua phu hop, chinh hi h ding, c6 phan hop, thiéu
L qu X&c phu hop chua dung chinh x&c
di thuc Y p
i .- , Cac bai hoc it
té L4 , . , Cac bai hoc rut ~ <
Cac bai hoc ratra | Cac bai hoc rut <. , |rakhéngcoy
20 v A A g AR ra tuong doi co P
c6 y nghia sau sdc | ra cd y nghia , - nghia/khong
y nghia \
phu hop

4. Cic yéu cau, quy dinh doi véi hoc phin




o Tham dy seminar giita ky: dugc tinh diém chuyén can 100% + diém thuc chim két qua thao

ludn va trinh bay nhom + diém dong gop ¥ kién cho trinh bay, thao luan.

o  Khéng tham dw seminar giita ky: diém chuyén can 50% + 0 diém (két qua seminar).

e Diém thi cuéi ky: Khong tham thi cudi ky (va khong c6 1y do duoc chip thuan theo QD hién
hanh): diém 0.

o Nép chdm bai tdp/bai trinh bay/két qud thu hoach: bi trir 50% diém sb dat duoc.

e Yéu cau vé dao dirc: Ton trong v kién khac biét va quyén ca nhan.

VII. Gido trinh/ tai liéu tham khao
* Gido trinh/bai gidng

1.

Trinh Xuan Lai, Mai Lién Huong, 2015, Vdn hanh va thiét ké nang cdp cdc cong trinh xir
ly nuwdre thai bang phwong phdp bim hoat tinh, NXB X4y dung.

Trinh Xuan Lai, Tinh todn thiét ké cdc cong trinh xir Iy nude thai, 2003, NXB Khoa hoc
va k¥ thuat.

* Tai liéu tham khdo khdc

1.
2.

Lin, Shun Dar 2014, Water and wastewater calculations manual, McCGRAW-HILL
Vesilind, P. Aarne, 2003, Wastewater treatment plant design: Student workbook, WA
Publishing

Ranade, Vivek V.,; Bhandari, Vinay M.(2014). Industrial wastewater treatment,
recycling, and reuse. Elsevier

VII1. Ni dung chi tiét ciia hoc phén

Tuan

KQHTMBD cua

Noidung hoc phin

Chuwong 1: Cac bwdéce lwa chon cong nghé xir ly nwoe thai

A/ Cac ndi dung chinh trén 16p: (3 iér)
Noi dung giang day ly thuyét:(3 rié?) K1
1.1. Céac budc lya chon cong nghé xir Iy nudce thai.

1.2. Tiéu chi lya chon cong nghé xur Iy nudc thai.

B/Céac ndi dung cin tw hoc ¢ nha: (9 tiér)
1.3. Céc ti€u chi lya chon cong ngh¢ x1r Iy nudce thai. K1, K6
1.4. Cong nghé xir Iy nudc thai trén thé gidi va Viét Nam.

2-3

Chuong 2: Ki thuat xir ly nwéc thai bi’mg phuwong phap co hoc

A/Tém tit cac ndi dung chinh trén 16p: (6 tiér)
Noi dung giang day 1y thuyét:(6 riéf)

21  Dboi tu:(_)'lig ap dung ki thuat xur 1y. K2 — K4, K6
2.2 Song chan rac.
2.3 B¢ ling.

2.4  Bédiéuhoa,

B/CAc ndi dung cin tw hoc & nha: (18 iér)
2.5 Lu6i chan réc. K2 - K4, K6
2.6 Bé gom.



http://infolib.vnua.edu.vn/OPAC/WShowDetail.aspx?intItemID=14010
http://infolib.vnua.edu.vn/OPAC/WShowDetail.aspx?intItemID=14010

Noi dung

KQHTMBD ciia
hoc phan

Chwong 3: Ki thuat xir Iy nwéc thai bing phwong phép héa Iy

A/ C4c ndi dung chinh trén 16p: (6 tié?)
Noi dung gidng day 1y thuyét:(6 rié?)
3.1 Bdi tuong ap dung.

3.2 Bé dong keo tu.

3.3 Bé tuyén noi.

3.4 B& hip phu.

K2 - K4, K6

B/Cac ndi dung can tw hoc & nha: (/8.1iér)

3.5 Cac hinh thurc tuyén ndi trong xir 1y nudc thai (tuyén ndi ap luc,
tuyén noi chan khong).

3.6 Tim hiéu mot sb thiét bi, hoa chit sira dung trong keo tu, hap phu
va tuyén noi.

K2 - K4, K6

Chuong 4. Ki thuit xir Iy nwéc thai bing phwong phap héa hoc

A/ C4c ndi dung chinh trén 16p: (3 riéf)
Noi dung gidng day 1y thuyét:(3 riér)
4.1. Béi tuong ap dung.

4.2. Bé trung hoa.

4.3. Trao dbi ion.

4.4, Két tia.

4.5. Oxy hoa.

K2 —KS5, K6

B/Céac ndi dung cin tw hoc ¢ nha: (9 tiéf)
4.6.Tim hiéu cac hoa chat, thiét bi tng dung trong cac bé trung hoa,
trao doi cation, két tiia va oxy hoa.

K2 — K5, K6

7-10

Chuwong 5. K¥ thuat xir Iy nuéc thai bang phwong phap sinh hoc

A/ Cac ndi dung chinh trén 16p: (12 tiét)
Noi dung giang day 1y thuyét:(6 riét)
5.1. Déi tuong ap dung.

5.2. Phuong phap sinh hoc trong diéu kién nhan tao v6i qua trinh bun
hoat tinh (Aerotank va UASB).

5.3. Phuong phép sinh hoc trong diéu kién nhén tao véi qué trinh
mang sinh hoc (loc sinh hoc).

5.4. Phuong phap sinh hoc trong diéu kién tu nhién.

Noi dung seminar/thao luin: (06 tiét)

Cac nhém trinh bay va thao luan vé chuyén dé/bélNi tap 16n da duoc
cac nhom lya chon cu dé trude do dudi sy hudng dan va danh gia ctia
gido vién giang day.

K2 —K6

B/Cac ndi dung can tw hoc & nha: (36 riér)

5.5. Céac qua trinh sinh hoc xtr 1y nuge thai bang sinh truong lo limg
(muong oxy hoa, bé xir 1y sinh hoc theo mé SBR).

5.6. Cac qua trinh sinh hoc xtr Iy nudc thai bang sinh truong bam
dinh (loc sinh hoc ki€u dia quay — RBC, loc sinh hgoc bang mang

K2 —K6
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s KQHTMBD cua
Noidung hoc phan

MBR, MBBR).
5.7. Xir 1y nudc thai bang cong nghé AAO.

IX. Yéu ciu ciia giang vién ddi véi hoc phan:
- Phong hoc, thuc hanh: theo yéu cau phong hoc 1y thuyét
- Phuong tién phuc vu giang day: may chiéu
- Cac phuong tién khac: khong
X. Cic lan cai tién (dé cwong dwoc cai tién hang nim theo qui dinh ctia Hoc Vién):
- Lan 1: 7/2016
- Lan 2: 7/ 2017

-Lan 2: 7/ 2018
- Lan 4: 7/ 2019

Ha N¢gi, ngay thang nam 201
TRUONG BO MON GIANG VIEN BIEN SOAN
(Ky va ghi rd ho tén)

ThS. Nguyé&n Ngec T

TRUONG KHOA GIAM DPOC
(Ky va ghi rd ho tén)

PGS.TS. NGO THE AN
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PHU LUC ‘
THONG TIN VE POI NGU GIANG VIEN GIANG DAY HQC PHAN

Giang vién phu trach hoc phén:

Ho va tén:Nguyén Ngoc Tu Hoc ham, hoc vi: Thac si

bia chi co quan:Khoa Méi truong DPién thoai lién hé: 0904962838

Trang web: (Pua tén website cua Khoa; website ca nhan

Email:nguyenngoctu@vnua.edu.vn L2,
—néu co)

Céch lién lac voi giang vién: dia chi co quan, email

Giang vién giang day hoc phén:

Ho va tén: Ly Thi Thu Ha Hoc ham, hoc vi: Thac si

bia chi co quan: Khoa M6i truong Pién thoai lién hé: 0975128980

Trang web: (Pua tén website cua Khoa; website ca

Email:Ittha@vnua.edu.vn nhan — néu c6)

Céch lién lac voi giang vién: dia chi co quan, email
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