PE CUONG CHI TIET HQC PHAN
KY THUAT XU LY NUGC THAI

1. Théng tin chung vé hoc phén
1.1. Tén hoc phan: K¥ thuat xir 1y nudc thai
- M hoc phan: 211353011
1.2. So tin chi: 4
1.3. Thugc chwong trinh dao tao trinh d¢: Pai hoc
Hinh thirc dao tao: Chinh quy
1.4. Tén giang vién dim nhan giing day:
Gidng vién 1:
Ho va tén: D6 Vin Sang
Chure danh, hoc ham, hoc vi: Tién si
bién thoai, email: 0973 058 738  vansang28051959@gmail.com
Dia diém lam viéc: Khoa Moi truong
Hudng nghién ctru chinh: Hod moi truong
Gidng vién 2:
Ho va tén: Bang Thi Thom
Chtrc danh, hoc ham, hoc vi: Tién si
Dia diém lam viéc: Vién Han Lam Khoa hoc va Cong ngh¢ Viét Nam.
bién thoai, email: 0912 347 676 thomiet(@gmail.com
Huodng nghién ctru chinh: Ky thudt Hoéd hoc va Méi truong
1.5. Loai hoc phin: Bit budc
1.6. Piéu Kién tién quyét: Khong c6 hoc phan tién quyét.

1.7. Phan bd thoi lwong dbi véi cac hoat dong gidng day:

- Nghe giang 1y thuyét 1 25 tiét
- Lam bai tap trén 16p © 5 tiét
- Thuc hanh, thyc tap : 60 tiét
- Tu hoc : 120 gio
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2. Muc tiéu ciia hoc phin

2.1. Muc tiéu chung ciia hoc phén

Ma muc tiéu Mo ta muc tiéu

Hoc phan cung cap kién thirc vé nudc thai, cac chat 6 nhiém trong
nudc thai sinh hoat, nude thai cong nghié¢p, nudc thai do thi, can nam
vitng k¥ thuat xir 1y nudc thai bang phuong phap hoa sinh nhu:
- plqluorng phap yiéu khi, phuong phép‘ yén} khi, bé Aeroten, bé UASB,
bé yém khi, ho sinh hod. Sinh vién can nam viing cac phuong phap xur
Iy nudc thai nhu: phuong phap hap phu, phuong phap oxi hoa khir,
phuong phap trao d6i ion, phuong phap dién hoa, phuong phap loc

mang.

Sinh vién c6 ky nang xur ly nude thai do thi, cdc phuong phap xu ly
G2 nude thai cong nghiép. Co k¥ nang xir Iy nudc thai bang phwong phap

hoa hoc, sinh ho4, hoa ly.

Sinh vién chu dong tim hiéu nghién ciru cic qua trinh xir Iy nuéc thai
trong cac bé nhu: bé diu hoa, bé ling, bé Aeroten, bé khir tring,
G3 ...sinh vién chu dong 1am viéc khoa hoc, chinh xéc, tu chu va tu chiu
trach nhiém trong viéc giai quyét cac vudng mac dé bao vé mdi truong

& trang thai ti uu.

2.2.Muc tiéu cu thé hoc phan

a) Kién thirc: Cung cip cac kién thirc co ban vé cac phuwong phéap xir Iy nude thai sinh
hoat va mot s6 nganh cong nghiép, déng thoi thiét ké dugc cac bé xur Iy phu hop véi tinh
chat ting loai nude thai. Hoc phin cung cap kién thirc co ban k¥ thuat xir Iy nude thai
bang phuong phap hoa sinh, co ché phan tng sinh hoa. Sinh vién can nim ving cac kién
thirc vé& nudc thai, cac chit 6 nhiém trong nudc thai sinh hoat, nude thai cong nghiép,
nudc thai do thi.

b) Ky ndng:. Gitp sinh vién c6 k¥ ning xir 1y nuée thai bang phuong phap hip phu,
phuong phap dién hoa, phuong phap hip thu, phwong phap mang loc. Giup sinh vién
nhan biét nude thai xtr Iy bang phuong phap nao t6i wu, hiéu qua nhat.

¢) Tw chiui va trach nhi¢m: Sinh vién chu dong lam viéc khoa hoc, chinh xéc, tu chu va
tu chiu trach nhiém trong viéc giai quyét cac vudng mac dé bao vé moi trudng ¢ trang
thai t6i wu. Sinh vién phai doc 1ap, sang tao, quyét tim, giai quyét cac van dé 6 nhiém
moi trudng bang kha ning cta ban than va bang cach lam viéc hop tac véi nhitng ngudi

khac, lam viéc theo nhom.

261



3. Chuin dau ra hoc phan

Vé kién thirc

Hoc phan mang dén cho ngudi hoc kién thirc vé sy phan huy hoa
CLO1 sinh cac chat ban hitu co trong nudc thai. Cung cap kién thirc co ban
ky thuat xtr Iy nuéc thai bang phuong phap hoa sinh, co ché phan

ung sinh hoa.

Céc qua trinh hoa hoc, sinh hoa, hoa 1y, dién ra trong cac bé cia hé
théng xur Iy nudce thai nhu: bé hiéu khi Aeroten, bé yém khi UASB,
cLO? h6 sinh hoa, thanh phan nudc thai d6 thi, ky thuat xir Iy sinh hoa
nudce thai do thi, k¥ thudt xu ly nude thai cong nghi€p nhu: xur 1y
nuéc thai cong nghiép gidy, xtr Iy nudc thai cong nghiép dét nhudm,

xtr ly nude thai giét mo, xu 1y nudce thai rugu bia.

Vé ky niing

Gitp sinh vién c6 k¥ ning xtr 1y nude thai bang phuong phap hip
CLO3 phu, phuong phap dién hoa, phuong phap hip thu, phwong phap
mang loc. Gitp sinh vién nhin biét nudc thai xur Iy bang phuong

phap nao tdi vu, hiéu qua nhat.

cLO4 Ky su moi truong biét cach thiét ké cac bé xir Iy nudc thai nhu bé
aeroten, bé xir Iy yém khi.

Vé nang lwc tw chu va chiu trach nhiém

Sinh vién dugc ren luyén kha nang tu duy doc lap, sang tao trong
CLOS cong viéc, nghi€m tic trong cong viéc xu ly nudc thai. Cha dong
tim hiéu nghién ciru cic qua trinh xir Iy nudc thai trong cac bé nhur:

bé diéu hoa, bé léng, bé Aeroten, bé khir trung.

Thao luan, lam viéc theo nhom dé hi€u vé cong viéc cua minh va ap
CLOG dung hiéu qua trong thuc t€. Sinh vién chu dong lam viéc khoa hoc,
chinh xac, ty chu va tu chiu trach nhiém trong vi¢c gidi quyét cac

vuong mac dé bao vé moi trudong.

4. Tém tit ndi dung hoc phin:

Noi dung gém ngudn gbc 6 nhiém nudc, phwong phap danh gia sy nhiém ban
ngudn nudce, danh gia tic dong cua nude thai ddi vi ngudn nude, phuong phap xac dinh
cac chi tiéu cua nudce, cac bién phap k¥ thuat bao vé ngudn nudc, xir Iy nude thai so b,
xt Iy nudc thai bang phuwong phap sinh hod va vi xtr Iy nude thai. Nam virng cac kién
thirc vé& nude thai, cac chat 6 nhidm trong nudc thai sinh hoat, nudc thai cong nghiép,
nuée thai d6 thi, can nim ving ky thuat xa Iy nudc thai biang phuong phap hoa sinh
nhu: phuong phap hiéu khi, phuong phap yém khi, bé Aeroten, bé UASB, bé yém khi,
hd sinh hod. Cac phuong phap xt Iy nudc thai nhu: phuong phap hap phu, phuong phap
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oxi hoa khir, phwong phap trao ddi ion, phuong phap dién hod, phuong phap loc mang.

Cac phuong phap xu ly nude thai do thi, cac phuong phap xu ly nudce thai cong nghiép.

5. Noi dung chi tiét hoc phin

N¢i dung

Phén bo thoi hrgng cho cac hoat dong gidng day

Lén l6p

Ly
thuyét
(gém

bai

tap)
(tiét)

Seminar

(tiét)

Thuc
hanh, thi
nghiém,
thuc tap

(tiét)

Thuc
hanh,
thuce tap
ngoai co
s (tiét)

SV
chuén bi
trudc
khi 1én
16p (gio)

Pap
ung
CDbR
hoc
phén
CLO

Chuong 1: Nwée thai
1.1. Nudc tu nhién
1.2. Nudc thai sinh hoat

1.3.
nghiép

Nudc thai cong
1.4. Céc chat 6 nhiém
trong moi trudng nudc
1.5. Cac chét bao vé thyuc
vat

1.6. Cac chit tiy ria va

cac ion kim loai nang

10

CLOl1
CLO3

Chwong 2: X&r ly nudc
thai bang phwong phap
hoa sinh

2.1. Nguyén tic xu ly
nuéc thai biang phuong
phéap hoéa sinh

2.2.
khi:
khi
2.3.
khi:
khi
24.

trong xu 1y nuodc thai

Phuong phap hiéu
st dung VSV hiéu

Phuong phap yém
St dung VSV yém

Qua trinh hoa hoc

10

25

CLO3
CLO4
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Phén bé thoi lrgng cho cac hoat dong gidng day

Lén 16p SV bap
Ly Seminar | Thuyc Thuc chun b | Ung
Néi dung thuyét | (tiéy) |hanh,thi | hanh, | tuée | CPR

(gém nghiém, | thuc tap khi lén h(.)‘c
bai thuc tdp | ngoai co 6p (gic) | Phan
t4p) @iéy | so iy CLO
(tiét)

bang phuong phap hoa

sinh

2.5. Bé Aerotank

2.6. Bé yém khi, UASB

# Noi dung thuc hanh:

1. Khao sat anh hudng

cta lidu keo ty va pH 1é

qué trinh keo tu

2. Panh gia kha ning hap

phu cua than hoat tinh

Chuong 3: Ky thuat xir

1y nuwée thai cap 3

3.1. Phuong phap hap

phy

3.2. Phuong phép trao d6i

ion

3.3. Phuong phép loc

mang CLO2

3.4. Phuong phap dién| © 10 20 CLOS

hoa

3.5. Phuong phap oxi hoa

khur

# Noi dung thuc hanh:

1. Khoi dong va thiét 1ap

cac thong s6 van hanh

cia hé thong bun than

hoat tinh
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Noi dung

Phén bo thoi lrgng cho cac hoat dong gidng day

Lén lop

Ly
thuyét
(gdm

bai

tap)
(tiét)

Seminar

(tiét)

Thuc
hanh, thi
nghiém,
thuc tap

(tiét)

Thuc
hanh,
thuce tap
ngoai co
s (tiét)

SV
chuén bi
trudce
khi 1én
16p (gio)

bap
ung
CDbR
hoc
phﬁn
CLO

Chwong 4: Ky thuat xir
ly nuwéce thai do thi

4.1. Thanh phan nudc
thai do thi

4.2. Xtr Iy sinh hoa nudc
thai do6 thi

4.3. Xu ly loc sinh hoc
nudc thai do thi

# Noi dung thuc hanh:

1. N-Amonie

2. Clo (Cly)

3. Oxy hoa tan DO

10

10

35

CLO5
CLO6

Chuong 5: X ly nudc
thai cong nghiép

5.1. Xt 1y nudc thai cong
nghiép gidy

5.2. Xt ly nuéc thai cong
nghi¢p dét nhudém

5.3. Xt ly nudc thai clua
xi nghiép giét mo

5.4. Xt ly nudce thai cong
nghiép rugu bia

5,5. Xir ly 6 nhiém dau
mo

5.6. Phan huy cac chat
hitu co trong nudc thai
dau moé

# Noi dung thuc hanh:

10

30

CLO4
CLO5
CLO6
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Phén bo thoi lrgng cho cac hoat dong gidng day
Lén 16p SV bap
Ly Seminar | Thuc Thuc chuinbj | Ung
Néi dung thuyét | (éy |hanh,thi | hanh, | twoe | CPR
(gém nghiém, | thuc tap khi lén h(_)‘c
bai thuc tap | ngoai co | 19P (gi0) phan
t4p) @iéy | so iy CLO
(tiét)
1. Nhu ciu oxy sinh hoa
BOD
2. Xac dinh ham lugng
amoniac theo phuong
phap hap thu bang dung
dich axit sunfuric
3. Nhu céu oxy héa hoc
COD
TONG 30 30 30 120

6. Ma trin chuin diu ra ciia hoc phin véi CPR ciia CTPT

BANG PANH GIA MUC PO TUONG THICH CPR CUA HOC PHAN VOI CHUAN
PAU RA CUA CHUONG TRINH PAO TAO

T
T

Chuén dau ra hoc phé‘in (CLO)

Pap teng chuin diu
ra cua CTDT (PLO)

Vé kién thirc

CLO1: Hoc phan mang dén cho nguoi hoc kién thirc vé
su phan huy hod sinh cdc chit ban hiru co trong nudce
thai. Cung cap kién thirc co ban k¥ thuat xir Iy nudc thai

bang phuong phap hoa sinh, co ché phan tng sinh hoa

PLO3

CLO2: Cac qua trinh hoa hoc, sinh hoa, hoa 1y, dién ra
trong cac bé cua hé théng xtr Iy nudc thai nhu: bé hiéu
khi Aeroten, bé yém khi UASB, ho sinh ho4, thanh phﬁn
nudc thai do thi, k¥ thuat xtr Iy sinh hod nudc thai do thi,
ky thuat xr 1y nudc thai cong nghi¢p nhu: xir Iy nudce
thai cong nghiép gidy, xtr Iy nudc thai cong nghiép dét

nhudm, xur ly nudc thai giét mo, xir Iy nude thai rugu bia

PLO3

Vé kj ning
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CLO3: Giup sinh vién c6 ky niang xir Iy nudc thai bang
phuong phap hip phu, phuong phap dién hoa, phuong
phap hip thy, phuong phap mang loc. Giap sinh vién
nhan biét nude thai xtr Iy bang phuong phap nao ti wu,

hiéu qua nhat

PLOS5

CLO4: K¥ su mdi truong phai biét cach thiét ké cac bé

xtr Iy nuée thai nhu bé aeroten, bé xtr Iy yém khi.

PLO7

Vé nang lyc tw chu va chiu trach nhiém

CLOS5: Sinh vién dugc rén luyén kha nang tu duy doc
1ap, sang tao trong cong viéc, nghiém tic trong cong vi¢c
xtr Iy nudc thai. Chu dong tim hiéu nghién ctru cac qua
trinh xtr Iy nudc thai trong cac bé nhu: bé diéu hoa, bé

1€ing, bé Aeroten, bé khir trung

PLOI10

CLO6: Thao luan, 1am viéc theo nhom dé hiéu vé cong
viéc ctia minh va ap dung hiéu qua trong thuc té. Sinh
vién chu dong lam vi¢c khoa hoc, chinh xéc, tu chu va tu

chiu trach nhiém trong viéc giai quyét cac vuong mac dé

PLOI10

bdo v¢ moi truong.

7. Tai li¢u gidng day
7.1. Tai liéu chinh

1. 6 Vin Sang, (2016), K7 thudt xir Iy nudc thai (bai giang).

7.2. Tai liéu tham khdo

1. Trung tdm dao tao nganh nwéc va mai trwedng du lich va gidi thiéu (2011),

S6 tay xtr ly nwée thai tap 2, Nha xuat ban Xay dung.

2. Nguyén Viét Anh (2017), Xt ly bun cua tram xi& ly nwoc thdi, Nha xuét

ban Xay dwng.

3. Hoang Hué (2013), Xt Iy nudc thadi, Nha xuét ban Xay dwng.

4. Trinh Xuan Lai (2014), Tinh todn thiét ké cdc céng trinh xi& ly nwéc thai,

Nha xuét ban Xay dwng.
8. Nhiém vu ctia gidng vién va sinh vién
Noi dung Sf‘) Nhiém vu cia Nhiém vu cia Dap ung
tiet giang vién sinh vién CDR HP
Chwong 1: Nudc thai Cung cap kién thirc | - Chi dong doc
1.1. Nudc tu nhién cho sinh vién vé | trudc gido trinh | CLOI
1.2. Nudc thai sinh hoat 6 moéi truong nudc, | chuong 1 nudéc | CLO3
1.3. Nudc thai cong nghiép thanh phan nudc
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. So Nhiém vu cta Nhiém vu cia Dap ung
N¢i dung 4 I A
tiet giang vién sinh vién CDR HP

1.4. Cic chat 6 nhiém thai, phan loai | thai trudc khi dén
trong moi trudng nudc nudc thai. 16p.
1.5. Céc chat bao vé thyc - Ndm dugc bai
vat giang cua giang
1.6. Céc chét tay rira va cac vién trén 10p vé
ion kim loai nang moi trudng nudc,

thanh phan nudc

thai.
Chuong 2: Xw ly nwée Giang cho sinh | - DPoc trudc gido
thai bing phwong phap vién kién thic vé | trinh chuong 2 xir
héa sinh cac phuong phép | 1y nudc thai bang
2.1. Nguyén tic xu 1y nuéc xr ly nudc thai, | phuong phép hoa
thai bang phuong phap hoa phuong phap hoa | sinh trude khi dén
sinh sinh, dung vi sinh | 16p.
2.2. Phuong phap hiéu khi: vat dé xur Iy nude | - Nam ving céc
sir dung VSV hiéu khi thai. phuong phép xir
2.3. Phuong phap yém khi: - GV kiém tra su | 1y nudc thai.
Str dung VSV yém khi chuan bi trude cia | - Trao d6i truc
24. Qua trinh hoa hoc SV, hudéng dan SV | tiép véi giang
trong xtr Iy nude thai bang cach sit dung cac | vién nhitng van
phuornfg phéap héa sinh t}}iét bi may moc | dé chua sang to. CLO3
2.5. B€ Aerotank 21 |can st dung cho | - SV nghién clru CLO4

2.6. Bé yém khi, UASB

# Noi dung thuc hanh:

1. Khao sat anh huong cua
lidu keo tu va pH 1& qua
trinh keo tu

2. Panh gia kha nang hip
phu cua than hoat tinh

bai thuc hanh, cach
hanh thuc

hanh, huéng dan

tién

SV viét bao cdo
két qua thuc hanh.

trude tai lieu vé
bai thuc hanh,
ling nghe huéng
dan cach sir dung
thiét bi dung cu
thuc hanh,
hanh  bai  thi
nghi¢m thyuc hanh

tién

trong su can than
an toan, tap trung
s liéu thu thap
duge dé viét bao

cao ket qua.
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. So Nhiém vu cta Nhiém vu cia Dap ung
N¢i dung 4 o A
tiet giang vién sinh vién CDR HP
Chuong 3: Ky thuat xir ly Cung cap kién thic | - Poc trude gido
nudéce thai cip 3 cho sinh vién vé |trinh trudc khi
3.1. Phuong phap hap phu phuong phap tinh | dén 16p.
3.2. Phwong phap trao dbi toan thiét ké cac | - Nam duoc kién
ion loai hé théng xur Iy | thie trén 10p vé
3.3. Phuong phap loc mang nudc thai. thiét ké hé thong
3.4. Phuong phép di¢n hoa - GV kiém tra su | xtr Iy nudc thai.
3.5. Phuong phap oxi hoa chuan bj truéc cia | - SV nghién ciru
khir SV, hudng dan SV | trude tai lidu vé
# Noi dung thuc hdnh:’ céc,h st dung cac b:’;li thuc hanh, cLO2
1. Khoi d(f)t}g va thiét 1ap | 16 t}Tiét bi may moc 1€1~ng nghe hudng CLOS
cac thong so6 van hanh cua can su dung cho | dan cach st dung
hé théng bun than hoat tinh bai thuc hanh, cach | thiét bi dung cu
tién hanh thyuc | thuc hanh, tién
hanh, huéng din | hanh  bai  thi
SV viét bao cdo nghiém thyuc hanh
két qua thuc hanh. | trong su can than
an toan, tap trung
s6 liéu thu thap
dugc dé viét bao
céo két qua.
Giang cho sinh | - Poc trudc gido
vién kién thtc vé | trinh chuong 4 xir
Chuwong 4: Ky thuit xir ly vi xtr ly, loai bo | 1y nuéce thai cip 3
nuoc thai do thi cac hat ran c6 kich | truéce khi dén 16p.
4.1. Thanh phan nudc thai thude nho hon 107 | - Nam vitng kién
do thi cm. thic vé xu ly
4.2. Xu ly sinh hoa nudc - GV kiém tra su | nuéc thai cip 3,
thai d6 thi o chuan bj tru’('zc cua | vixu ly. CLO5
4.3. Xu 1y loc sinh hoc SV, huéng dan SV | - SV nghién citu | CLO6

nudc thai do thi

# Noi dung thuc hanh:
1. N-Amonie

2. Clo (Cl,)

3. Oxy hoa tan DO

cach st dung cac
thiét bi may moc
can st dung cho
bai thuc hanh, cach
hanh  thuc

hanh, huéng dan

tién

trude tai liéu vé
bai thuc hanh,
lang nghe hudng
dan cach s dung
thiét bi dung cu
thuc hanh, tién
hanh  bai  thi
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.. So Nhiém vu cta Nhiém vu cia Dap ung
Noi dung 4 o o
tiet giang vién sinh vién CDR HP
SV viét bao cao | nghiém thyc hanh
két qua thyc hanh. | trong sy can than

an toan, tap trung

s liéu thu thap

duge dé viét bao

céo két qua.
Chuwong 5: X ly nwdc - Giang cho sinh |- Nam duoc k¥
thai cong nghiép vién Nudc thai do | thudt xur ly nudc
5.1. Xtr ly nudc thai cong thi 1a hon hop cta | thai do thi.
nghiép gidy cac loai nuédc thai [ - SV nghién ciu
5.2. Xt ly nudc thai cong sinh  hoat, nuéc | trude tai litu vé
nghiép dét nhuém thai CN. bai thuc hanh,
5.3. Xur Iy nudce thai cua xi - GV kiém tra su | lang nghe hudng
nghiép giét mo6 chuan bi trudc cta | ddn cach sir dung
5.4. Xt ly nudc thai cong SV, hudng dan SV | thiét bi dung cu
nghiép ruou bia~ ‘ céc,h st dung cac | thuc hanh, tién CLO4
5,5. Xt ly 6 nhiem dé}l mo o1 t}Tiét bi mdy moc | hanh  bai  thi CLOS
5.6. Phan huy céc chat hitu can st dung cho | nghiém thyc hanh CLOG

co trong nudc thai ddu mo
# Noi dung thuc hanh:

1. Nhu cau oxy sinh héa
BOD

2. Xac dinh ham lugng
amoniac theo phuong phép
hap thy bing dung dich
axit sunfuric

3. Nhu cdu oxy hoa hoc
COD

bai thuc hanh, cach
hanh thuc
hanh, huéng dan

tién

SV viét bao cdo
két qua thyc hanh.

trong su can than
an toan, tap trung
s6 liéu thu thap
duge dé viét bao

cao két qua

9. Phwong phap gidng diy va hinh thic kiém tra danh gia két qua hoc tip
9.1. Phuong phap giang day

Phwong phap giang day

Pap ing CPR ciia hoc phin

Thuyét giang

CLOl1, CLO2, CLO3

Thao luan nhom

CLO3, CLO4, CLOS

Tra 161 cau hoi, phat biéu, trao doi y kién

CLO2, CLO5

Tu nghién ctru

CLO3, CLOS, CLO6
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Bai tép CLO4, CLO5
Thyc hanh CLOs5, CLO6
9.2.Thang diém ddnh gid:
Thanh .. Phwong L,
A Bai i .. . | Dap ung
phan i phap/ . . ., Thoi | He Trong
danh . , Tieu chi danh gia .z . | CDR hogc A
danh ., hinh thirce diem | so N i}
. gia e phan
gia danh gia
1.1. - Tham gia 16p hoc
Piém ding quy dinh Toan
. b c4
chuyén | Ppiédm |- Nghiém tic 0 Cfc 1
A ' buoi
can danh - Muc d¢ tham gia
hoc
tuong tac
- Kiém tra muc do
nhan thtc vé kién
1 1.2. thire
: Bai | Kiémtra |- Trinh bay rd ran . CLO1
Panh 9 g ‘ y g Tuwin 7 | 1 40%
gi4 qué kiém viét va khoa hoc CLO2
trinh tra - Khéng vi pham véan
dé sao chép, dam
béo yéu cau.
1.3. - Hinh thirc khoa hoc | Sau CLO2
Béo Viét bao | _ Nbi dung dam bao moi CLO3
cao bao/tiéu | chinh xac budi 1 CLOS
thye luan - Két qua phai dung thye CLOG
hanh hanh
2. Mo 5 ohi nhd
| Bai thi Muc do ghi nha
Danh £ .. | ndi dung cau hdi trac
i kit két Thi trac e T CLOI
S uan
., thic | nghiem |"&W¢™M 2 60%
M e | may |- Théi o nghiem tic | 17 CLO2
hoe | hin tham gia ky thi
phan
10. Théng tin vé ngudi/nhom bién soan
STT Ho va tén Hoc ham/hgc vi Ghi chu
1 | D6 Van Sang Tién si
2 | Pang Thi Thom Tién si
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PHE DUYET

GIANG VIEN BIEN SOAN CHU NHIEM KHOA

TS. Pd Viin Sang TS. P Vin Sang
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