BAI 4: ENTROPY VA BIEN THIEN NANG LUQNG TU DO GIBBS
Thei gian thuec hién : 4 tiét
Tiét ppct: 67,68,72,76

I. MUC TIEU
® Vé ning lwc chung
- Tu chu va tu hoc: Chu dong, tich cuc tim hiéu vé Entropy S.

- Giao tiép va hop tac: Sur dung ngdn ngir khoa hoc dé trinh bay khai niém vé Entropy S;
Lam viéc nhom hiéu qua trong qua trinh tham gia ca hoat dong hoc tap.

- Giai quyét van dé va sang tao: Thao luan vai cac thanh vién trong nhém nham giai quyét
cac van dé trong bai hoc dé hoan thanh nhiém vu hoc tap.

@ Naing luc hoa hoc

- Nhan thire hod hoc: Néu dugc khai niém, vé Entropy S.

- Tim hiéu thé gigi ty nhién dudi goc do hod hoc: Néu duoc ¥ nghia cua du va trj sé cua
bién thién nang lugng tu do Gibbs cua phan tng (AG) dé du doan hoic giai thich chiéu hudng
cua mot phan rng hoa hoc.

- Vvan dung kién thoc, ki ning di hoc: Tinh duoc AG, theo cong thac
A Gy =AH, - TxA S, tir bang cho san c4c gia tri A H.. va Sy cua cac chat.
®Vé pham chat

- Tham gia tich cuc hoat dong nhdm phu hop vai kha nang cua ban than.

- Hinh thanh théi quen tu duy, van dung céac kién thirc da hoc vai thuc tién cudc séng.

- C6 niém say mé, huang thl véi viéc kham phé va hoc tap hoa hoc.

I1. THIET BI DAY HOC VA HQC LIEU
@ Giao vién

- Ké hoach bai day, phiéu hoc tap.

- Bai giang powerpoint va céc thiét bi hd tro trinh chiéu.
®@Hogc sinh

- Sach giao khoa, doc trudc bai ¢ nha.

1. TIEN TRINH DAY HOC
1. Hoat dong 1: Khéi dong
a. Muc tiéu
- Tao htng tha va kich thich sy td md cua hoc sinh vao chua dé hoc tap. Hoc sinh tiép nhan

kién thue chu dong, tich cuc, hiéu qua.
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b. N§i dung
Néu van dé va dan dit vao noi dung bai hoc.

c. San pham

tang entropy

Trang théi

trat tu

d. T6 chirc thuc hién

Trang thai mat trat tu

HOAT PONG CUA GIAO VIEN

HOAT PONG CUA HQC SINH

GV dit van dé bang cach ma lo nudc hoa ¢
trén ban GV va sau d6 hoi c&c ban phia dudi
€0 ngui dugc mui thom khong? nguyén nhan
la do dau?

GV dan dit: Cac phan ung hoa hoc ciing
trong tu nhu vay, c6 phan ung tu xay ra va
c6 phan ung khong tu xay ra. Cac qué trinh
trong ty nhién c6 xu hudng xay ra theo chiéu
taing do mat trat ty (hdn loan) cua cac tiéu
phéan trong h¢, nguoi ta goi do la qua trinh
tang entropy. Entropy la gi? Entropy anh

huéng nhu thé nao dén chiéu hudng dién

bién ciia phan &ng hoa hoc?

Néu mét lo nude hoa duoc mé, ching ta sé
ngui dugc mui thom tir xa, do cac phan tu
cua thanh phan nudc hoa khuéch tan vao

khong khi, do 1a qua trinh tu Xay ra.

Nguoc lai, dé thu hdi cac phan tir nuée hoa
d6 vao trong lo nhu trang thai ban dau thi
khdng thé thuc hién duoc, d6 1a qua trinh

khong tu xay ra.

2. Hoat ddng 2: Hinh thanh kién thic méi
2.1 Hoat @ong tim hiéu khai niém entropy
a. Muc tiéu

- Néu dugc khéi niém vé Entropy (S).
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- Giao tiép va hop tac: Hoat dong nhdm mét cach hiéu qua theo dang yéu cau ciia GV, dam
bao céc thanh vién trong nhom déu duoc tham gia va trinh bay bao cao;

- C6 niém say mé, hung thi vai viéc kham phé va hoc tap.
b. Noi dung

PHIEU HQC TAP SO 1
Cau 1: Tai sao khi tang nhiét d6 lai lam tang entropy ctia hé?

Cau 2: Khi chuyén thé cua chat tir trang thai ran sang long va khi thi entropy cua chét ting

hay giam? Giai thich.
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c. San pham

TRA LOI PHIEU HOC TAP SO 1

Cau 1: Khi tdng nhiét d6 thi cac phan tir chuyén dong hdn loan hon, mac d6 mat trat ty

cua hé tang 1én 1am tang entropy cua hé.

Cau 2: Chuyeén thé cua chat tir trang théi ran sang long va khi thi entropy cua chét ting.
Giai thich: Khi chat chuyén tir trang thai ran sang long va khi, lién két giira cac hat cang
yéu, dao dong cua cac hat cang manh dan dén d6 mat trat tu cang cao lam entropy cua chat

tang.

d. T6 chirc thuc hién

HOAT PONG CUA GIAO VIEN HOAT PONG CUA HOQC SINH

Buwéc 1: Chuyén giao nhiém vu hoc tap
Chia lop thanh 4 nhém

Yéu cau hoc sinh thao luan va tra 1oi cau hoi | Nhan nhiém vu

trong phiéu hoc tap s6 1

GV cho HS quan sat hinh so sanh mirc d6 mat
trat ty cua hé trong cac thi nghiém. Qua do6 hiéu

duoc khai niém vé entropy.
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Bwoc 2: Thuc hién nhiém vu

Theo d&i va hd trg cho nhém HS Thao luan va ghi cau tra oi vao PHT

Bwéc 3: B4o cao két qua va thao luan

Dai dién nhém béo céo két qua PHT s 1 Béo c4o san pham thao luan caa nhém

Bwéc 4: Két luan va nhéan dinh Nhan xét san pham caa nhom khac

Nhan xét va chét kién thuc

Kién thirc trong tam

+ Entropy (S) 1a dai luong dic trung cho d6 mat trat tu caa mot hé & mot trang thai va

diéu kién xac dinh. Entropy cang I6n hé cang mat trat tu.

+ Poi véi cling mot chat, khi chuyén tir thé ran, long sang khi hodc ting nhiét do thi

entropy cua chat s& tang.

+ Pon vi caa entropy thuong 1a J/mol-K. Gia tri entropy S ciia mét chat xac dinh ¢ diéu

kién chuan (298K, 1 bar) goi la entropy chuan va ki hiéu 1a s%, (J/mol-K).

2.2 Hoat déng tim hiéu veé tinh bién thién entropy ciia phén wng hoa hoc
a. Muc tiéu
- Néu dugc ¥ nghia cta dau va tri s6 cia bién thién ning luong ty do Gibbs cua phan
ung (AG)
- Giao tiép va hop tac: Hoat dong nhdm mot cach hiéu qua theo ding yéu cau ciia GV, dam
bao cac thanh vién trong nhom déu duoc tham gia va trinh bay bao cao;

- C6 niém say mé, hung thi vai viéc kham phé va hoc tap.

b. Noi dung
PHIEU HQC TAP SO 2
Cho bang:
Chat C (graphite,s) | CO2 (g) SO, (9) 0, (9) SO3(9)
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Shes (J/mol-K) 5,69 213,70 248.10 205,03 256.66

Dua vao sb liéu bang trén, hay tinh bién thién entropy chuan cua cac phan tng sau:

a) SO; (g) — SO, (g) + %2 O, (g) Vva so sanh gia tri A.S9s ctia phan trng nay véi phan ng
SO, (g) + %2 0, (g) — SOz (g). Giai thich.

b) C (graphite, s) + O, (g) — CO; (9).

Giai thich tai sao gia tri nay lai 16n hon 0 khong dang ké.

c. San pham

TRA LOI PHIEU HOC TAP SO 2

a) Ap dung cdng thuc tinh bién thién entropy, ta co:

1 1
A,S9s = S35 (SO,, 2) + 3 %8995 (05, ) - S)s(SO;, 2) = 248,10+E x205,03-256,66 = 93,95 J/K

1 1
A,SSg = S905(SO3, 2) - S05(SO,, 2) - 3 x$995(0,, g) = 256,66-248,10-5 x205,03 = -93,95 J/K

Nhan xét; Bién thién entropy chuan cia phan (ng nay bang bién thién entropy chuan cua ciu a
nhung nguoc diu. Giai thich: phan ung nay xay ra lam sb phan ti khi ting 1én, chuyén dong
cac phan tir hon loan hon nén entropy ctia hé ting.
b)

A,S5s = S305(CO,.g) - SJos(C graphite,s) - Ssog(0,,2) = 213,70 - 5,69 - 205,03 = 2,98 J/K
Nhan xét; Gia tri nay 16n hon 0 khong dang ké vi khi 1 mol C (graphite, s) phan tng véi 1 mol

0, (g) sinh ra 1 mol CO, thi mtrc dd hdn loan cac phan tir khong ting 1én dang ké, sé mol khi

truéc va sau phan (ng bang nhau.

d. T6 chirc thuc hién

HOAT PONG CUA GIAO VIEN | HOAT PONG CUA HOC SINH

Buwéc 1: Chuyén giao nhiém vu hoc tap

Tur viéc quan sat Bang 4.1, GV huéng dan HS
tinh bién thién eTtropy chUz’m cua cac phan Nhan nhiem vu
ung va huong dan tinh bién thién entropy
trong phan ung: SO, (g) + 2 O, (g) — SO,

(9).
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Chia 16p thanh 4 nhom

Yéu cau hoc sinh thao luan va tra loi cau hoi

trong phiéu hoc tap s 2

Bwoc 2: Thuc hién nhiém vu

Theo ddi va hd tro cho nhom HS Thao luan va ghi cau tra loi vao PHT

Bwéc 3: B4o cao két qua va thao luan

Yéu cau dai dién mot nhom béo cdo két qua | B&o cdo san pham thao luan cua nhom
PHT s6 2

Bwéc 4: Két luan va nhéan dinh Nhan xét san pham cua nhom khac

Nhan xét va chét kién thic

Kién thirc trong tam
+ Tinh bién thién entropy cia phan &ng héa hec: A.S = ¥ S(sp) — . S(cd).
O diéu kién chuan va nhiét do 298K, ta c0: A;S9g = Y. S90g(sp) — X S9gg(cd).
Xét phan ing: aA + bB — ¢C + dD

AS9s = € X S99g(C) 4 d X S99g(D) — a X S9g5(A) — b X S9g(B)

2.3 Hoat ddng du doan hoic giai thich chiéu hwéng ciia mét phan ng hoa hoc dwa vao
bién thién ning lrong tw do Gibbs
a. Muc tiéu
- Tr tri s6 bién thién nang luong tu do Gibbs cua phan tng (AG) dé du doan hoic giai

thich chiéu huéng caa mot phan @ng hoa hoc.
b. Noi dung

Hoa tan voi song (CaO) vao nudc, phan ¢ng toa nhiét hay thu nhiét? Du doan dau AH cua
phan ng.
c. San pham

Hoa tan voi song (CaO) vao nudc thi phan &ng toa nhiét (AH < 0).

d. Té chirc thwc hién

HOAT PONG CUA GIAO VIEN | HOAT PONG CUA HQC SINH

Buéc 1: Chuyén giao nhiém vu hoc tap
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Tu cac dir lieu thuc nghiém, GV huéng dan
HS xac dinh dugc hai yéu to quyet dinh mot Nhan nhiem vu
qua trinh hoa hoc co tu xay ra hay khong.

Hoat dong theo cap.

Bwéc 2: Thuc hién nhiém vu

Theo d6i va ho tro cho HS Thao luan va ghi lai ciu tra 1oi

Buéc 3: B4o cao két qua va thao luan

Mai cac hoc sinh tra loi cau hoi B4o c0 san pham

Buéc 4: Két luan va nhan dinh

Nhan xét va chét kién thuc Nhan xét san pham cuaa ban khac

Kién thizc trong tam

Dya vao dau cia A.GS c6 thé dy doan dwoc hoic giai thich duoc chiéu huéng caa mot

phan ttng hoa hoc ¢ nhiét o T nhu sau:

A.GY < 0: phan ung tu xay ra & diéu kién chuan, nhiét do T.

A.GY > 0: phan ung khong tu xay ra o diéu kién chuan, nhiét do T.
A.GY = 0: phan tg dat trang thai can bang.

+ O nhiét dd T, mot phan (ng c¢6 A.G> cang am thi phan ang tu xay ra o diéu kién chuan

cang thuan loi va nguoc lai.

2.4 Hoat déng tim hiéu vé tinh bién thién ning lwong tw do Gibbs ¢ diéu kién chuan
a. Muc tiéu

- Tinh dugc A Gy theo cong thic A G, =AH, - TXAS_ tir bang cho sin cac gia tri
A H. va St clia c4c chat.

b. Noi dung

PHIEU HQC TAP SO 3

Xeét phan tng nung voi: CaCO; (S) 5 CaO (s) + CO, (9).

Biét cac sd liéu sau:
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Chat CaCOs; (s) CaO (s) CO, (9)
S%sg (I/mol-K) 92,9 38,2 213,70
AfH5g (KJ/mol) -1206,9 -635,1 -393,5

a) Hay cho biét ¢ diéu kién chuan va 25°C, phan tng nung voi c6 tu xay ra khdng? Tai sao?

b) O nhiét 6 nao thi phan &ng trén cd thé tu xay ra trong diéu kién chuan? Gia st A,.H° va
A,.5° khong thay ddi theo nhiét do.

R0t ra két luan mot qua trinh hod hoc c6 tu xay ra hay khdng?

c. San pham

TRA LOI PHIEU HQC TAP SO 3
a) Ta co:

A;SJ9g = S295(Ca0, s) + S795(CO,, g) — S395(CaCO3, s)

= A.S%g = 38,2 +213,7 — 92,9 = 158,9 J/K

A H3og = AfH295(Ca0, s) + AfH395(CO,, g) — AfH95(CaCO3, 5)

= AHg = (—635,1) + (—393,5) — (—1206,9) = 178,3kJ

A.Gg = A.HYog — 298 X A,S%g = 178,3 — 298 X 158,9 X 1073 = 131 kJ > 0
=> Phan (ng nung voi & diéu kién chuan, 25°C khong thé xay ra duoc.
b) Mudn phan ng trén xay ra, ta phai co:

AGY=AHS —TxAS:I<0=1783 -Tx 1589 x 1073 <0 =T > 1123K

Nhu vay, mudn phan (ng nung voi ty xay ra & diéu kién chuan phai duy tri & nhiét do lén
hon 1123K (hay 850°C).

d. T6 chirc thuc hién

HOAT PONG CUA GIAO VIEN | HOAT PONG CUA HOC SINH

Buwéc 1: Chuyén giao nhiém vu hoc tap
Chia 16p thanh 4 nhom

Yéu cau hoc sinh thao luan va tra 1oi cau hoi | Nhan nhiém vu

trong phiéu hoc tap s6 3

Tu cac dix liéu thuc nghiém ¢ vi du 2, GV

huéng dan HS xac dinh duoc mot qua trinh
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hoa hoc c0 tu xay ra hay khoéng.

Buwéc 2: Thuc hién nhiém vu

Theo ddi va hd tro cho nhom HS Thao luan va ghi cau tra loi vao PHT

Bwéc 3: B4o cao két qua va thao luan

Yéu cau dai dién mot nhom béo cdo két qua | B&o cdo san pham thao luan cua nhom
PHT s6 2

Bwéc 4: Két luan va nhan dinh Nhan xét san pham caa nhém khac

Nhan xét va chét kién thic

Kién thirc trong tam
+ Bién thién ning lwong tw do Gibbs: A.G> = A,H% — T x A,S9.
Trong do:
T la nhiét d6 (theo thang Kelvin) tai d6 phan ung xay ra;
A,GS 12 bién thién niang luong tu do Gibbs chuan caa phan wng & nhiét do T;
AHY 1a bién thién enthalpy chuan cia phan tng ¢ nhiét do T;
A,S% 1a bién thién entropy chuan caa phan ang & nhiét do T.

Luu y: Pon vi AG la kJ/mol thi AH la kJ/mol va AS kJ/mol-K.

3. Hoat dong: Luyén tap
a. Muc tiéu
- Cuang cb kién thirc phan kién thirc, giai quyét cac bai tap lién quan
- Tinh duoc bién thién enthalpy, entropy chuan caa cac chat trong phan wng tir dit liéu cho
san.

b. Noi dung

PHIEU HQC TAP SO 4
Cau 1: So sanh entropy cta nude da, nudce long va hoi nudc.

Céau 2: Hay du doan trong cac phan ung sau, phan ing nao ¢4 AS >0, AS <0 va AS = 0.
Giai thich.
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a) C (s) + CO; (g) — 2CO (9)

b) CO (g) +*¥2 0, (9) — CO, (9)

¢) Hz (9) + Cl; (9) — 2 HCI (9)

d) S (s) + Oz (9) — SO, (9)

e) Zn (s) + 2HCI (aq) — ZnCl, (aq) + H, (9)

Cau 3: Cho phan tng héa hoc: CO, (g) — CO (g) + %2 O, va cac dix kién:

Chat 0, (9) CO; () CO (9)
% (J/mol-K) 205,03 213,69 -197,50
AHY%; (kJ/mol) 0 -393,51 -110,05

a) O diéu kién chuan va 25°C phan tng trén co tu xay ra dugc khong?

b) Néu coi A H® va A S® khong phu thudc vao nhiét do, hdy cho biét ¢ nhiét &6 nao phan

rng trén co thé tu xay ra ¢ diéu kién chuan?

c. San pham

TRA LOI PHIEU HQC TAP SO 4
Céu 1: Entropy: nudc da < nudc long < hoi nudc.
Cau 2: a) AS > 0, do s6 mol chat khi tang.
b) AS < 0, do s6 mol chat khi giam.
¢) va d) AS = 0, do s6 mol chét khi trudc va sau phan tng khong doi.
e) AS > 0, do ban dau khong c6 chat khi, sau phan (ng tao thanh chét khi.

Céu 3: a) Ta co:
0 0 1 0 0
A;S398 = S305(CO, g) + E X S298(02,8) — S295(C0O,, )
1
= Arsggg = (—197,50) + 5 X 205,03 — 213,69 = —308,675 J/K
0 0 1 0 0
A H3eg = AfH395(CO, g) + E X AfH398(02, 8) — AfH395(CO4, 8)

1
= Ao = =110,05 + 5 x 0 — (=393,51) = 283,46 kI

AGlg = A H%g — 298 X A.S% = 283,46 — 298 X (—308,675) X 1072 = 375 k] >0
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=> Phan ng trén & diéu kién chuan, 25°C khong tu xay ra duoc.

b) Mudn phan ng trén xay ra, ta phai co:

AGY = AH2 —TxAS2<0= 283,46 — T x (—303,675) X 103 < 0= T

> —918,31K

d. Té chirc thyc hién

HOAT PONG CUA GIAO VIEN

HOAT PONG CUA HQC SINH

Buéc 1: Chuyén giao nhiém vu hoc tap
Chia 16p thanh 4 nhom

Yéu cau hoc sinh thao luan va tra loi cau hoi

trong phiéu hoc tap sé 4

Nhan nhiém vu

Bwoc 2: Thuc hién nhiém vu

Theo d&i va ho trg cho nhém HS

Thao luan va ghi cau tra loi vao PHT

Buéc 3: Bao cao két qua va thao luan

Yéu cau dai dién mot nhom béo céo két qua
PHT s6 4

B4o c4o san pham thao luan caa nhom

Buwéc 4: Két luan va nhan dinh

Nhan xét va chét kién thic

Nhan xét san pham ctia nhom khac

4. Hoat dong: van dung

a. Muc tiéu

- Van dung kién thirc da hoc dé giai quyét cac thi nghiém thuc tién.

b. Noi dung

PHIEU HQOC TAP SO 5

Céau 1: Quan sat binh dung Br,(l) dang bay hoi (a) va binh dung 1,(S) dang thiang hoa (b)

trong hinh bén va cho biét cdc qua trinh trén 1am ting hay giam entropy? Giai thich.

Cau 2: Khi cho mau nhé sodium (Na) vao chau thuy tinh chira nuéc, mau sodium tan, c6

bot khi xuat hién, 1am ting nhiét d6 cua nudc trong chau. Giai thich tai sao phan ung nay

lai tu xay ra mot cach dé dang.
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c. San pham

TRA LOI PHIEU HQC TAP SO 5

Cau 1: Cac qua trinh trong hinh lam ting entropy vi qua trinh bay hoi cuia bromine hay qua
trinh thing hoa cua lodine 1am cé&c phan tir chit chuyén dong hon loan hon, mirc do mat

trat ty cua hé tang nén entropy tang.
Cau 2: - Phan tng lam tang nhiét do cua nudc trong chau, do d6 AH < 0 (toa nhiét) (1)
- Sodium tan, bot khi xuat hién, do d6 AS > 0 (mic do hdn loan cua hé ting) (2)

-Ttr (1) va (2) nhan thay gia tri AG = AH -T X AS < 0 nén phan &ng tu xay ra mot cach dé
dang.

d. Té chirc thyc hién

HOAT PONG CUA GIAO VIEN | HOAT PONG CUA HQC SINH

Buwéc 1: Chuyén giao nhiém vu hoc tap
Chia l6p thanh 6 nhdm

Yéu cau hoc sinh thao luan va tra 1oi cau hoi | Nhan nhiém vu

trong phiéu hoc tap sé 5

Bwéc 2: Thuc hién nhiém vu

Theo ddi va ho tro cho nhom HS Thao luan va ghi cau tra loi vao PHT

Buwéc 3: B4o cdo két qua va thao luan

Yéu cau dai dién mot nhém béo céo két qua | B&o cdo san pham thao luan caa nhém
PHT s6 5

Budéc 4: Két luan va nhan dinh Nhan xét san pham ctia nhom khac

Nhan xét va chét kién thic

IV. Ho so day hoc.

PHIEU HQC TAP SO 1
Cau 1: Tai sao khi tang nhiét d6 lai lam tang entropy ctuia hé?

Cau 2: Khi chuyén thé cta chat tir trang thai ran sang long va khi thi entropy cua chét ting

hay giam? Giai thich.
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Cho bang:

PHIEU HQC TAP SO 2

Chat

SO; (9)

O (9)

SO; (9)

Shs (3/mol-K)

248,10

205,03

256,66

Dua vao sb liéu bang trén, hay tinh bién thién entropy chuan cua cac phan tng sau:

a) SO; (g) — SO, (g) + %2 0, (g) va so sanh gia tri 4,52 cua phan ng nay véi phan ung

SO, (g) + % 0, (g) — SOs (q). Giai thich.

b) C (graphite, s) + O, (g) — CO, (g). Giai thich tai sao gia tri nay lai I6n hon 0 khong

dang ke.

PHIEU HQC TAP SO 3

Xét phan tng nung véi: CaCOs; (s) 5 CaO (s) + CO, (9).

Biét cac sd liéu sau:

Chat CaCO; (9) CaO (s) CO; (9)
S0, (I/mol-K) 92,9 38,2 213,70
AHS, (kJ/mol) -1206,9 -635,1 -3935

a) Hay cho biét ¢ diéu kién chuan va 25°C, phan ang nung voi co ty xay ra khdng? Tai sao?

b) O nhiét d6 nao thi phan &ng trén cé thé tu xay ra trong diéu kién chuan? Gia sir A H® va

AS° khong thay doi theo nhiét do.

Rt ra két luan mot qua trinh hoé hoc ¢d tu xay ra hay khéng?

PHIEU HQC TAP SO 4
Cau 1: So sanh entropy cta nude da, nudce long va hoi nudc.

Céau 2: Hay du doan trong cac phan tng sau, phan irng nao c6 AS >0, AS <0 va AS = 0.
Giai thich.
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a) C (s) + CO; (g) — 2CO (9)

b) CO (g) +*¥2 0, (9) — CO, (9)

¢) Hz (9) + Cl; (9) — 2 HCI (9)

d) S (s) + Oz (9) — SO, (9)

e) Zn (s) + 2HCI (aq) — ZnCl, (aq) + H, (9)

Cau 3: Cho phan tng héa hoc: CO, (g) — CO (g) + %2 O, va cac dix kién:

Chat 0, (9) CO; () CO (9)
% (J/mol-K) 205,03 213,69 -197,50
AHY%; (kJ/mol) 0 -393,51 -110,05

a) O diéu kién chuan va 25°C phan tng trén co tu xay ra dugc khong?

b) Néu coi A H® va A S® khong phu thudc vao nhiét do, hdy cho biét ¢ nhiét &6 nao phan

rng trén co thé tu xay ra ¢ diéu kién chuan?

PHIEU HQC TAP SO 5
Céu 1: Quan sat binh dung Br,(l) dang bay hoi (a) va binh dung I,(S) dang thang hoa (b)

trong hinh bén va cho biét cac qu4 trinh trén lam tang hay giam entropy? Giai thich.

Cau 2: Khi cho mau nho sodium (Na) vao chau thuy tinh chira nuéc, mau sodium tan, c6
bot khi xuét hién, 1am ting nhiét &6 cua nudc trong chau. Giai thich tai sao phan @ng nay

lai tu xay ra mot cach dé dang.

GV c6 thé sir dung cong cu sau dé danh gia ning lyc hop tac cua HS khi 1am viéc nhém
PHIEU PANH GIA CA NHAN KHI LAM VIEC NHOM

( Do cac thanh vién trong nhom ty danh gia)

Ho Vaten: ... Thudéc nhom: ......................t
Co/Khong
Tiéu L
.| Yéucau can dat Khon
chi Co
g

Trang 14



C6 sy phan céng nhiém vu cu thé cho cac thanh vién trong
L1 nhom hay khong?

Ca nhan hoc sinh c6 tich cuc khi tiép nhan nhiém vu hoc tap
2| haykhong?

CO hoan thanh nhiém vu ban than theo su phan cong cua
3 nhom hay khéng?
4 C6 chu dong ho trg cac ban khac trong nhém hay khong

Su hop tac gitra cac hoc sinh trong nhom cé tich cuc hay
> | Knong?

Thoi gian hoan thanh nhiém vu cuaa tieng cd nhan trong
) nhom c6 dam bao theo yéu cau cua nhdm hay khong?
7 C6 san pham theo yéu cau dé ra hay khong?
8 Thoi gian hoan thanh san pham cia nhom cé dam bao dung

thoi gian hay khdng?

PHIEU PANH GIA BAI BAO CAO CUA CAC NHOM
TEN NNOM: e S6 luong thanh vién: ...............
Quy diém Muc do 1 = 1 diém; Mirc do 2 = 2 diém; Mt d6 3 = 3 diém

Tiéu chi Yéu cau can dat do

1 | Tiéu dé rd rang, hap dan ngudi xem

Bécuc |2 | Cautriic mach lac, logic

3 | Noi dung trinh bay hop ly

4 | Noi dung chinh xéc, rd rang, khoa hoc, sang tao

5 | C6 su lién két giira cac noi dung vai nhau
Noi dung

6 | CO lién hé véi thuc tién

7 | C6 su két ndi vai kién thirc d3 hoc
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8 | Mirc d6 hoan thanh san pham
9 Phong cach thuyét trinh (giong néi rd rang, troi
chay,...)
10 | Toc @6 trinh bay vira phai, hop Ii
L&i n6i, cie | 11 | Ngon ngit dién dat dé hiéu, phu hop
chi Th& hien duoC cam hing, su i tin, nhiet finh khi
e trinh bay
12 Co SI:J: tuong tac voi nguoi tham du trong qué trinh
thuyét trinh
Kha nang | 14 Thiét ké sang tao, mau sac hai hoa, thim mi cao
sang tao 15| Mau chi, ¢ chit hop Iy
16 |Hinh anh dé nhin, dé doc
17 |Cach dan dat van dé thu hit sy chi y cia ngudi du
Té chwc, (8 [CO phoi hop gitta nhiéu thanh vién
twong tic 19 Tra 16i cac cau hoi thic méac cuia cac nhom khac
20 |[Phan bé thoi gian hop li
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