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I. MUC TIEU
1. Yéu ciu can dat theo chwong trinh 2018
+ Néu duoc so luge vé su phong xa ty nhién; Léy duoc vi du vé su phong xa tu nhién.
+ Van dung dugc céac dinh luat bao toan s6 khdi va dién tich cho phan tng hat nhan.
+ Néu duoc so luge vé su phong xa nhan tao, phan ing hat nhan.
+ Néu duoc tng dung cta phan ting hat nhan phuc vu nghién ctru khoa hoc, doi sdng va san xuét.
+ Néu dugc cac ung dung dién hinh cua phéan tng hat nhan: xac dinh nién dai cd vat, cac ung dung trong
linh vuc y té, ning luong,...
2. Pic ta theo mirc do nhan thire
a) Nhan biét
+ Néu duoc so luge vé phoéng xa tu nhién, phong xa nhan tao, phan tng hat nhan.
+ Néu duoc cac ing dung dién hinh ctia phan tng hat nhan.
b) Théong hiéu
+ Str dung duoc dinh luét bao toan sé khéi hodc bao toan dién tich dé hoan thanh phwong trinh phan tng
hat nhan.
+ Phan loai dugc phan ung phong xa nhan tao va phong xa tu nhién, phan ung nhiét hach va phan
hach,...
+ Xéc dinh dugc san pham hodc loai tia phong xa trong phan tng hat nhan.
¢) Van dung
+ Van dung dugc céc dinh luat bao toan s6 khéi va dién tich cho phan tng hat nhan.
I1. NOI DUNG TRONG TAM BAI HQC
1. Céc kién thikc cin nhé
+ Phéng xa 13 hién twong hat nhan nguyén tir khong bén viing bi bién d6i thanh hat nhan cta nguyén tir
khac, dong thoi phat ra bire xa dang hat hoidc photon ¢ ning lwong 16n, goi 14 tia phong xa.
+ Phéng xa tu nhién 13 hién tugng cic nguyén t6 ty phat ra tia phong xa, khong do tic dong tir bén
ngoai.
+ Tia phong xa gdm cac hat va biic xa dién tir:
* Hat o (alpha) 1 hat nhan nguyén tir helium (3 He).
* Hat B (beta) c6 dién tich —1 va s6 khdi bang 0 ( °B hay e).
* Hat B* (beta cong hay positron) c6 dién tich +1 va sb khéi bang 0 (B hay ‘e).
* Tia y (gamma) 12 dong photon ¢6 ning lugng cao ({y).
+ Dinh luit bio toan sé khdi va bao toan dién tich
D4i v6i phan tmg hat nhan ¢6 dang: 5’ A+ B — $C+'D.



* Bao toan sO khoi: Aj + Ax = Az + Au.
* Bao toan dién tich: Z| + Zo = Z3 + Za.
+ Phan wng hat nhén 13 phan Gmg c6 sy bién d6i ¢ hat nhan nguyén tir. Phan g hat nhan khong phai
la phan tng hoéa hoc.
+ Phong xa tu nhién la mdt loai phan tng hat nhan.
+ Phéng xa nhén tao 1a qué trinh bién ddi hat nhan khong ty phat, gy ra boi tic dong bén ngoai 1én hat
nhan, dong thoi phat ra tia phong xa.
+ Phan tng nhié¢t hach, hay phan tng téng hop hat nhan, 1a qua trinh 2 hat nhan hop lai dé tao thanh hat
nhan m&i ning hon, dong thoi giai phong ning lugng.
+ Phan ung phan hach: Dudi tdc dung cua neutron, hat nhan nguyén tir phan chia thanh 2 hat nhan mdi,
dong thoi giai phong nang lugng.
+ Ung dung ciia ddng vi phong xa va phan tng hat nhan: Y hoc (chup hinh, y hoc hat nhan '}\I diéu
tri ung thu tuyén giap, xa tri), cong nghiép, nong nghiép, nghién ctiru khoa hoc, xac dinh nién dai cd vat
("*C), nién dai miu da trong 16p dia chat (%SU ), niang lugng hat nhan (trong d6 c6 dién hat nhan st
dung %> U).
2. Cac ki niing cian nim
+ Viét phuong trinh phan tng hat nhén.
III. CAU HOI - BAI TAP LUYEN TAP
TU LUAN (10 cau)
Cau 1. Cho hai phan tng hat nhan sau:
U — i Th+ He (1)
U+ " Np+ B (2)
Phéan tmg hat nhan nao la phong xa nhan tao, phan trng hat nhan nao la phong xa tu nhién?
Trd loi: Phan ung (1) 1a phong xa tu nhién, phan img (2) la phéng xa nhan tao.
Cau 2. Viét cac phuong trinh phan (mg hat nhan cho qua trinh:
a) Phat xa 1 hat " ctia ',C.
b) Phong xa 1 hat B cia Mo (molybdenum-99).
c) Phong xa 1 hat o kém theo y tir "5, W .
d) Hat nhan 22930Th burc xa lién tiép hai electron, tao ra mot déng Vi uranium.
e) O tang cao khi quyén, do tic dung clia neutron c6 trong tua vii tru, N phan ri thanh ':C va proton.
f) Bin hat o vao hat nhan le ding yén thi thu dugc mét hat proton va mot hat nhan X.
g) Phdt pho 2P phéng xa B va bién d6i thanh luu huynh (S).
Tra loi:
a) \C— "B+ B.
b) Mo — %Te+ B.
&) "W —> MHf + fa+ Dy
d) 2Th— 2U+2 Y.
&) “N+!n—"C+'p.
f) iHe+ "N — p+"0.
g) 1P 8+ .
Cau 3. Hoan thanh cac phuong trinh hat nhan sau day:
a) 2P -2+ e



b) hK— BCa+?
Trd loi:
a) 2P — S+ e
b) K — »Ca+ ‘e
Céu 4. Viét phuong trinh biéu dién su phong xa cia cac dong vi:
a) “eRa — 7+«
b) 23; Np > 7+ a
c) °S—2+B
d) 31H -+
Trd loi:
a) wRa — ZRn+ ;0
b) zf);Np - 2fﬁPa + ;‘a
) S 2C1+ 1P
d) "H— JHe+ B
Cau 5. Van dung dinh luat bao toan sb khéi va bao toan dién tich, hoan thanh cac phan rng hat nhan:
a) U — “Th+ jHe
b) %3Np — SPu+ ‘e
Tra loi:
Bt.A > 238=A+4 A =234
_) =
BtZ—>92=7Z+2 Z=90
Bt.A -5 239=A+0 A =239
- = 2Np—> Pu+ le
Bt.Z ->93=7Z+(-1) 7 =94

Cau 6. Xac dinh s6 khéi va dién tich hat nhan X trong cac qua trinh sau:

238 234 4
> 5, U— " Th+ He.

a) TNa— X+ Je

b) 45X — >Cl+ Se

c) 2Ni— X+ Je

d) 45X — ;Be+ e

¢) 1iNa — X+ fp-.

Trd loi:

a) A=22,7=10.

b) A=35,Z=16.

c)A=63,Z=29.

d)A=9,Z=5.

e)A=24,7Z=12.

Cau 7. Tim hat X trong cac phan ung hat nhan sau:
a) 'B+ 45X — ;Be+a.

b) "F+,p— S0+ 5X.

c) n+5U— 50+ 'ULa+25X+7 Je.
d) ;n+U— "UTe+ 5X+2,n.

Tra loi:



BtA—>10+A=8+4 [A=2 )
a) - - X:1H

BtZ >5+Z=4+2 Z=

BtA ->19+1=16+A A=4 . s
b) — X:,He/ o

H
BtZ—>9+1=8+Z7

BtA —>1+235=95+139+2xA+7x0 A=1 .

9 {Bt.Z—>0+92:42+57+2><Z+7><(—1)_){

q {Bt.A—>1+235=137+A+2><1_){A=97
BtZ—>0+92=52+Z7Z+2x0 Z=40

Cau 8. Hoan thanh cac phan ung hat nhan sau:

a) *Mg+?— 7 Ne+ iHe

b) S F+ H— 2+ He

.97
—> X o Zr.

c) ‘aPu+Ne—>4 n+?
d) tH+?—23He+ n
e) U+ ,n— "SMo+2+2,n
f) Co— SNi+y+?
Tra loi:
a) **Mg+ ,n — *>Ne+ ;He
b) "F+H— {0+ 3He
¢) *2Pu+ 2Ne - 4/n+ RF
d) *H+Li—2iHe+ ,n
e) SU+ n—"SMo+",Sn+2,n
f) 9Co— HUNi+y+ B
Cau 9. *U sau mot loat bién d6i phong xa o va B, tao thanh dong vi **Pb . Phuong trinh phan tmg hat
nhan xdy ra nhu sau:
U 5Pb+xiHe+y le

(x, y 12 s6 lan phong xa a, B)
Xac dinh s6 lan phéng xa o va p cua “*U trong phan mg trén.
Tra loi:

Bt.A — 238 =206+4x +0y x =8

%
Bt.Z —>92=82+2x-y

Viy sb 1an phong xa o va B 1an luot 1a 8 va 6 lan.

y=6

Cau 10. Phan ra tu nhién 22930Th tao ra déng vi bén 23 Pb, déng thoi gidi phong mot s6 hat a va B. Xac
dinh s6 hat o va B cho qua trinh phan rd mot hat nhan > Th.
Tra loi:
Phuong trinh phén (mg hat nhan: *;Th — *>Pb+x 0o +y B

Bt.A — 232 =208+4x +0y X=6
{ Bt.Z—>90=82+2x-y _>{
Vay s hat o va B 1an luot 13 6 va 4.
TRAC NGHIEM KHACH QUAN (24 ciu)
Cau 1. Phong xa ty nhién 1a hién tugng

y=4



A. cic nguyén tb tu phat ra tia phong xa, khong do tac dong tir bén ngoai.
B. hat nhan nguyén tir khong bén viing bi bién ddi thanh hat nhan nguyén tir khac.
C. bién ddi hat nhan khong ty phat, gay ra boi tic dong bén ngoai 1én hat nhan, dong thoi phat ra tia
phong xa.
D. hoa hoc, phat ra tia phong xa, dong thoi giai phong nang luong.
Céu 2. Phat biéu nao sau déy sai?
A. Phan g hat nhan tuan theo dinh luat bao toan sé khéi.
B. Phan trng hat nhan tuan theo dinh luat bao toan dién tich.
C. Phong xa ty nhién khong phai 1a mdt loai phan rng hat nhan.
D. Phan ng nhiét hach 1a mét loai phan ing hat nhan.
Céu 3. Phat biéu nao sau déy sai?
A. Hat o 1a hat nhan nguyén tr helium (3He).
B. Hat f c6 dién tich —1 va s6 khéi bang 0.
C. Tia y 1a dong photon coa nang lugng cao.
D. Hat a va hat nhan nguyén tu c6 di¢n tich trai d4u nhau.
Cau 4. Phan trng hat nhan nao sau day la phong xa tu nhién?
A. U — 5iTh+ iHe. B. > U+ ,n— ) Np+ 'B.
C. "N+ ,n-".C+p. D. Mg+ ,n— ;:Ne+ ;He.
Cau 5. Phan tng hat nhan nao sau day khong phai la phong xa tu nhién?
A. *5Th— *'Pa+ Je. B. % Ra— "2Rn+iHe.
C."N+,n—>"C+p. D."C— "N+ le.

Cau 6. Phan irng hat nhan nao sau day la phong xa nhan tao?

226 222 4 185 181 4 0
A. wRa— Rn+ a. B. ©,W—> JHf+ 0+ ,y.
238 234 4 4 27 30 1
C. ,U—- " Th+ He. D. JHe+ Al —> P+ n.
Cau 7. Phan rng hat nhan nao sau day khong phai la phong xa nhan tao?
A. JHe+''\B— N+ n. B. "W — DHf + o+ ,y.
C. jHe+ 1Mg — 71Si+ n. D. ;n+3Co— %+ le.

Cau 8. Cho phuong trinh ctia hai phan ng sau:
(1) U — 3 Kr+ '%Ba+2n.
(2) \H+ 3 H— jHe.
Phat biéu nao sau déy sai?

A. Phan tng (1) 1a phan trng phan hach.

B. Phan ung (2) xdy ra kém theo giai phong nang luong.

C. Phan tmg (1) va (2) déu 1a phan tng hat nhan.

D. Phan g (2) la phan tng nhiét hach.
Céu 9. Phat biéu ndo sau déy 12 sai?

A. Déng vi carbon-14 duoc str dung dé x4c dinh nién dai cac ¢ vat.

B. Dong vi uranium-238 dung dé xac dinh thoi gian ton tai mau da cua Trai Dat.

C. Mot s6 dong vi phong xa co thé sir dung trong diéu tri ung thu.

D. Ning luong tir phan tmg hat nhan 14 ngudn ning luong tao ra khi thai gdy hiéu tmg nha kinh.
Cau 10. Khi mdt mol uranium phéan tng giai phong mot nang lugng 1a 2.10'° kJ. Mot mol carbon khi
dbt chdy hoan toan tda ra lugng nhiét 1a 394 klJ. Khéi luong than da (tinh bﬁng tan, chira 90% carbon)
can d6t chay hoan toan dé thu dugc nhiét luong tuong dwong mot mol uranium phan tng giai phong ra
gan nhat voi gia tri nao sau day?

A. 400. B. 500. C. 600. D. 700.



CéAu 11. Cho phan tmg hat nhan sau: j)K + 5X — ) Ar. X 12 hat nao sau day?

A. jHe. B. ‘e. C. ,n. D. p.
CéAu 12. Phuong trinh phén (mg hat nhan ctia qué trinh phong xa mot hat B ctia nguyén tir 3.P 1a

A. P — TS+B. B. 2P — 7:Si+p. C. :P— JiP+p. D. 2P — P+B.
Cau 13. Phuong trinh phan ing hat nhan nao sau day sai?

A. )Mo — Tc+ SB.  B. % Th—2U+ Je.

43 43 0 32 32 0
C. K- ,Ca+ e. D. \P— S+ e.
Cau 14. Trong mdt phan tng hat nhan c6 su bdo toan
A. khéi lugng. B. s6 proton. C. sd neutron. D. s khéi.

CéAu 15. Trong qua trinh phan rd hat nhan *;;Ra thanh hat nhan *.Rn, da giai phong ra hat nao sau day?

A. Neutron. B. Proton. C. Electron. D. Hat nhan helium.

239

Cau 16. Cho phéan Urng hat nhan sau: “;Np — ’;Pu + _Ole . Bién tich ctia hat nhan Pu thu duoc la

A. 238. B. 240. C.92. D. 94.
Cau 17. Cho phan ing hat nhan sau: *?Na — 4 X+ ‘e. S6 neutron ciia hat nhan X 1a

A.11. B. 12. C.0. D. 10.
Cau 18. Cho phan ting hat nhan sau: 5X — >Cl+ e. X la nguyén t6 nio sau day?

A. Chlorine (Z=17). B. Argon (Z=18). C. Bromine (Z=35). D. Luu huynh (Z=16).
Cau 19. Cho phan ing hat nhan sau: $;Ni — 5X+ ‘e. Phat biéu nio sau day dung?

A. 86 khdi cua X 1a 62, B. Dién tich hat nhan cua X 1a 27.

C. Phan tng trén 1a phan Gng nhiét hach. D. S hat neutron trong hat nhan X 1a 34.

CéAu 20. Cho phan (g hat nhan sau: ')B+ %X — 'Be+a. X 12 nguyén tir nao sau day?

A. jHe. B. \H. C.’H. D. ;He.
Céu 21. Cho phan mg hat nhan sau: ;n+ U — 50+ 2 La+2%X+7 e. X 1a hat nao sau day?

A. jHe B. °H. C. n. D.p.
Céu 22. Cho phan mg hat nhan sau: *;Pu+ ;;Ne — 4 n + X . X la nguyén tr nao?

A. 20Fm. B. [YRf. C. I°Rf. D. :®Fm.
Cau 23. Cho cic phat biéu dudi dy vé phan tng hat nhan sau: U+ ¢n = Mo+ X+2.n.
(1) Phan Gng trén la mot dang phong xa nhén tao.

(2) X languyén tir '};Sn.
(3) S6 hat co ban trong hat nhan cua X 1a 181.
(4) Sb hat neutron trong nguyén tir X 1a 81.
(5) S6 hat mang dién trong hat nhan nguyén tir X 1a 50.
S6 phat biéu dung 1a
A. 1. B. 2. C.3. D. 4.

Cau 24. Phan ri ty nhién 5 Th tao ra dong vi bén *%Pb, dong thoi giai phong mot sé hat o va B. S6 hat

o va B cho qua trinh phan rd mot hat nhan *, Th lan luot 1a
A. 8; 6. B. 6; 4. C.6; 8. D. 8; 4.

CHUYEN PE 10.1: CO SO HOA HQOC



Bai 1. Lién két hoa hoc

Thoi gian thuc hién: 3 tiét

I. MUC TIEU

1. Yéu ciu cin dat theo chwong trinh 2018

+ Viét duoc cong thic Lewis, st dung dugc mo6 hinh VSEPR dé dy doan hinh hoc cho mot sb phan tu
don gian.

+ Trinh bay duogc khai niém vé su lai hoa AO (sp, sp?, sp’), van dung giai thich lién két trong mot sb
phan tu (CO2; BF3; CHa;...).

3. Piac ta theo mirc dg nhan thire

a) Nhan biét

+ Néu duoc khai niém vé cong thuc Lewis.

+ Néu duoc khai niém va diéu kién cua su lai hoa AO, mot sb dang lai hoa co ban.

b) Thong hiéu

+ Viét dugc cong thirc Lewis.

+ Str dung dugc mo6 hinh VSEPR dé du doan hinh hoc cho mot sd phan tir don gian.

¢) Van dung

+ Van dung giai thich lién két trong mot ) phan tir dua trén sy lai hoa.

I1. NOI DUNG TRONG TAM BAI HQC

1. Céc kién thirc cin nhé

+ Cong thire Lewis duoc viét dua trén cong thirc electron, trong d6 mdi cip electron chung duoc thay
bang mot gach ndi “—.

+ Hinh hoc phan tir chi phy thudc vao tong sd cac cip electron héa tri (lién két va chua lién két) cua
nguyén tr trung tam.

+ Lai héa orbital 13 su to hop cac orbital ctia cing mot nguyén tir dé tao thanh céac orbital méi c6 ning
lwong bang nhau, hinh dang va kich thuéc giéng nhau, nhung dinh hudng khac nhau trong khong gian.
Diéu kién: Céc orbital nguyén tir (AO) ¢ ning luong gan bang nhau. S6 AO lai héa bang tong s6 AO
tham gia lai hoa.

+ Mot s6 dang lai héa co ban:

* Lai hoa sp: 1AO ns t6 hop véi 1AO np tao ra 2A0 lai hoa sp c6 goc lién két 180°, con duoc goi 1a lai
hoa thang.

I1AOs+1AOp—2AOsp
* Lai hoa sp?: 1AO ns t6 hop véi 2A0 np tao ra 3A0 lai hoa sp? hudng vé 3 dinh ctia mot tam giac déu,
gbc tao bdi hai truc ctia hai AO 1a 120°, con dugce goi la lai hoa tam giéc.

1AOs+2AO0p— 3 A0 sp?
* Lai hoa sp*: 1AO ns t6 hop véi 3A0 np tao ra 4A0 lai hoa sp* hudng vé 4 dinh cua mot tir dién déu,
gbc tao bdi hai truc cia hai AO 1a 109,5°, con dugc goi 1a lai hoa tir dién.



€

1AOs+3A0p—4AOsp’
2. Cac Ki ning cian nim
+ Viét cong thirc Lewis:
Buée 1: Tinh tong s electron hoa tri ctia phan tir hay ion can biéu dién.
Bude 2: Xac dinh nguyén tir trung tim va so d6 khung biéu dién lién két giita nguyén tir trung tim véi
cac nguyén tir xung quanh qua cac lién két don. Nguyén tir trung tdm thudng 1a nguyén tir ¢6 d6 4m dién
nhé hon (ngoai trr mot ) truong hop nhu CL,O, Br,0O, H20, NH3, CHa,...).
Buée 3: Hoan thién octet cho cac nguyén tir c6 do am dién 16n hon (trir hydrogen) trong so d6. Tinh sb
electron hoa tri chua tham gia lién két, néu electron hoa tri con du, dat sd electron hoéa tri du trén nguyén
tir trung tdm va kiém tra nguyén tir trung tim da dat quy tic octet chua. Néu chua thi chuyén sang budc
4.
Buée 4: Chuyén cip electron chua lién két trén nguyén tir trung tim thanh electron lién két sao cho
nguyén tir trung tdm thoa man quy tic octet.
+ Du doan hinh hoc phan tu:
Buée 1: Viét cong thie phan tir dudi dang AX.Em v6i A 13 nguyén tir trung tim, X 1a nguyén tir xung
quanh (phdi tir), n 1a s6 nguyén tir X da lién két véi A, E 13 cdp electron riéng ctia A, m 1a sb cip
electron riéng cua A.
Buée 2: Dua vao cong thic viét dugc, ddi chiéu véi bang sau va suy ra dang hinh hoc phan tir:

Cong thirc AX,En Dang hinh hoc Vidu
AXEy Puong thing BeCl,, BeH», CO»
= (goc lién két 180°)
AXGE Tam giac phang BEF;, SO;
(goc lién két 120°)
AX4Ey T dién CH4
(goc lién két 109,5°)
AXGE, Hinh chit V (gap khuc) SO»
A (goe lién két <120°)
AXGE, Hinh chop tam giac NH3
#ﬁ (goc lién két <109,5°)
AXGE; Hinh chir V (gap khuc) H0
A (goc lién két 109,5°)

+ Giai thich lién két trong phéan tir dya trén su lai hoa:
Bueée 1: Viét cong thirc Lewis ctia phan tir can giai thich.




Burde 2: Xéac dinh s6 nguyén tir lién Kkét truc tiép véi A, sb cap electron hoa tri riéng cua A. Néu téng la 2;
3 hoic 4 thi trang thai lai hoa cta A 1an luot 14 sp; sp® hodc sp’.

BuGe 3: Viét cau hinh electron ciia nguyén tir trung tim, trinh bay sy lai hoa cia cac AO.

Bueée 4: M6 ta sy xen phit giita cac AO dé tao thanh lién két (xen phu truc tao lién két sigma va xen phit
bén tao lién két pi).

III. CAU HOI - BAI TAP LUYEN TAP

TU LUAN

Caiu 1. Viét cong thirc Lewis cuia cac nguyén tir Na, C, O, Mg.
Tra 101:

Na- :C: 0 Mg:

Cau 2. Viét cong thuc electron va cong thirc Lewis cla cac phan tir sau:

Cong thirc phan tir Cong thirc electron Cong thirc Lewis

HCI

HCN

Ch

H>O

CH4

N2

CO,

NCls

BF;

CCly

NH;3

F.O

SO,

CS,

SO;

CF4

C,Hs

CyH4




CH»

HOC1

PCl;

H>S

Tra loi

Cong thirc phan tir

Cong thirc electron

Cong thirc Lewis

HCI

H:(:3:|:

H—Cl:

HCN

H:C:2iNe

H—C=N:

Clh

:Cl 2 Cl:

:CI—-Cl:

H:0 H:O:H H-O-H
CHa4 I:I. IT'
H:C:H H-C—H

CO» O (:3:=C=§
NCl: :Cl:N:Cl: :&—ﬁ—&:

:g:

BF3

:E:B:E:

:E:

CCly

:CI2
CleC:eCls

:Cle

NH3

H:N:H

H

F>0O

tF:0:F:

tF-O-F:




SOz

LX) LX) L]

QS

CS2 S::C2:S S=Cc=8

SO;

HORISHH O

CF4

= :T:
tF:C:F: : —?— :
:F: tF:
CyHg H H |'|| |I|
H:C:CIH H—C—C—H
H H Y
CoHs H:C:C:H H—?=?—H
H H H H
CoH, HeCsCeH H—C=C—H
HOC H:0: Cl: H-0—Cl:
PCls :Cl:P:Cl: :Efl—ﬁl;—('flz
:Clt :Clt
HaS H:S:H H-S-H

Caiu 2. Viét cong thire VSEPR va du doan hinh hoc cta cc phan tir sau:

Cong thirc phan tir

Cong thirc Lewis

Dang AXnEn

Dang hinh hoc phan ti

HCN

SO;

H-O

NH3

CS2

BeCl,




BeH>

CO,

BF;

CH4

PCl;

Tra loi

Cong thirc phan tir

Cong thirc Lewis

Dang AXnEn

Dang hinh hgc phan tir

HCN H—C=N: AXoEo Puong thang
[ X ) [ X ) .7 <
SO; «O=S=0: AX3Eo Tam gidc phang
I
HOH
H>0 H-—O—H AX:Es Chit V (gép khuc)
NH; H—N—H AXE; Choép tam gidc
I
H
CS» S=C=§ AXoE Puodng thing
BeCly :(’j —Be — ('j: AX3Eo Puong thing
BeH> H—Be—H AX2Eo Puong thfmg
CO» O::C::0 AX2Eo Puong thing
BF; :.F.— B _i:.: AX3Eo Tam giac phiang
oo | oo
Fs
CHy 'Tl AX4Eo Tt dién
H-C-H
I
H
PCl3 +Cl— ||3_C| . AXE; Choép tam giac
:Cls

Cau 3. Dy doan trang thai lai hoa cua nguyén tir trung tdm trong cac phan tir sau:




Cong thirc phan tir Cong thirc Lewis Dang AXwEn | Trang thai lai hoa cua
nguyén tir trung tim
SO;
HxO
NH;3;
CS:
CO2
BF;
CH4
PCl;
SO;
CH,O ﬂ c =O
Trd loi
Cong thirc phan tir Cong thirc Lewis Dang AXwEn | Trang thai lai hoa cua
nguyén tir trung tim
SOs :0=S=0: AX:Eo sp?
. (”) .
H>O H— 6 —H AXE> sp?
NH; H—N—H AXGE sp®
!
CS: S=Cc=§ AX:Eo sp
0 0::C2:0 AXaEo P
Fop—F: A
.o . !l_.: oo
CHs H AX4Eo sp®
H-C—H




PCl; .Cl_ |.:; CI . AX3E: sp?
'CI-

SO; 0=S=0 AXGE, sp>

CH>O H< oo AX3E sp?

2 o /C=.O. 3Eo p

Céu 4. Trinh bay sy tao thanh lién két hoa hoc trong cac phén tir sau dwa vao sy lai hoa cua cac nguyén
tu trung tam:

a) BeHo. b) BFs. c) CHa. d) BeFa.
e) NFs. f) NHs. g) BeCla. h) H>O.
Trd loi

a) Phan tr BeHz: Ciu hinh electron ctia Be 13 1s22s2.
AO-2s lai hoa véi 1AO- 2p tao 2A0 lai hoa sp va con 2A0 p khong lai hoa.

. lai hda AO D:'
10g2 12D 2A0-sp 2AO-p
lai hoa  Kkhoéng lai hda
Hai AO lai hoa sp ciia Be xen phii véi hai AO-s cuia hai nguyén tir H tao hai lién két 6. Nguyén tir trung
tam khong con electron chua lién két nén hai AO lai hoa déy nhau vo1 luc 16n nhét tao goc 180°, phan tir
c¢6 dang duong thang.

H Be H
Su hinh thanh phén tr BeH»

b) Phén tr BF3: C4u hinh electron cta B 1a 1s22s22p1.
AO-2s t6 hop voi 2A0- 2p tao 3A0 lai hoa sp? va con 1AO p khong lai hoa.

"""" lai héa AO
I O
g2 _2_p_‘_: 3AO sp 1A0-p
lai hda khdéng lai héa
Ba AO lai hoa sp? ctia B xen phi v6i 3A0-p cua 3 nguyén tir F tao thanh 3 lién két o hudng vé 3 dinh
clia mot tam giac déu.

Su hinh thanh phén tor BF3
¢) Phan tir CH4: Céu hinh electron cua C 1a 1522s22p?.
AO-2s t6 hop voi 3A0-2p tao 4A0 lai hoa sp’.



— 1T Ial héa AO
. HRER
1252 2p® ! 4A0-sp lai hoa

Bdn AO lai héa sp3 cuia C xen phit voi 4AO-s ctia 4 nguyén tir H tao thanh 4 lién két o hudng vé 4 dinh
ctia mot hinh t& déu.

Su hinh thanh phan tir CHy
d) Phan tir BeF»: Cu hinh electron cta Be 1a 1522s2.
AO-2s lai hoa véi 1AO-2p tao 2A0 lai hoda sp va con 2A0 p khf)ng lai hoa.

i_lj[ij:l lai hda AO D:'

1052 __12P 2A0-sp 2A0-p
lai hoa  Kkhoéng lai hda

Hai AO lai héa sp ciia Be xen phit véi hai AO-p cua hai nguyén tir F tao hai lién két 6. Nguyén tir trung

tam khong con electron chua lién két nén hai AO lai hoa day nhau véi lyc 16n nhét tao goc 180°, phan tir
¢6 dang duong thang.

Su hinh thanh phan tir BeF»
e) Phan tir NF3: C4u hinh electron cta N 1a 1s22sz2p3 :
AO-2s t6 hop v&i 3A0-2p tao 4A0 lai hoa sp

__________

:252 2p3 - 4A0-sp lai hda

Ba AO lai hoa sp® cia N xen phu v6i 3A0-p ciia 3 nguyén tir F tao thanh 3 lién két ¢ huéng vé 3 dinh
cua mot hinh tr dién, con lai 1AO lai hoa sp? chira mdt cdp electron chua lién két nam hudng vé dinh
con lai cta hinh tir dién, goc lién két trong phan tir NF5 bi giam xudng do su c6 mit ctia cip electron nay.

Su hinh thanh phan tir NF;
f) Phan tir NH3: C4u hinh electron ctia N 13 1522522p3.
AO-2s t6 hop voi 3A0-2p tao 4A0 lai hoa Sp

__________

:252 2p3 - 4A0-sp lai hda

Ba AO lai hoa sp® ctia N xen phit v6i 3A0-s ctia 3 nguyén tir H tao thanh 3 lién két ¢ hudng vé 3 dinh
ctia mot hinh tr dién, con lai 1AO lai hoa sp® chira mot cap electron chua lién két nam hudng vé dinh
con lai ctia hinh tir dién, goc lién két trong phan tir NH; bi giam xuéng do sy c6 mit cua cp electron nay.



Su hinh thanh phan to NH3
g) Phan tir BeClo: Cau hinh electron ciia Be 1a 152252,
AO-2s lai hoa véi 1AO- 2p tao 2A0 lai hoa sp va con 2A0 p khong lai hoa.

|h AO
: I al noa I:l:'

1052 __12P 2A0-sp 2A0-p
lai hoa  Kkhoéng lai hda

Hai AO lai hoa sp cuia Be xen phii v6i hai AO-p cta hai nguyén tir ClI tao hai lién két 6. Nguyén tir trung
tam khong con electron chua lién két nén hai AO lai héa ddy nhau véi lyc 16n nhit tao goc 180°, phan tir
¢6 dang duong thang.

Sy hinh thanh phan ti BeCl,
h) Phén tir H,O: Céu hinh electron cua O 1a lsz2sz2p4.
AO-2s t6 hop voi 3A0-2p tao 4A0 lai hoa sp.

'i" Ia| hoéa AO ....

252 2P% 4AO-sp lai héa

Hai AO lai hoa sp? ctia O xen phil véi 2A0-s ctia 2 nguyén tir H tao thanh 2 lién két ¢ hudng vé 2 dinh
cua mot hinh tr dién, con lai 2A0 lai hoa sp® chira hai cip electron chua lién két nam huong vé 2 dinh
con lai cta hinh t&r dién, goc lién két trong phén tir H2O bi giam xudng do su ¢ mit cua cip electron nay.

Su hinh thanh phan tir H,O

TRAC NGHIEM KHACH QUAN (35 CAU)
Noi dung 1: Cong thirc Lewis
Ciu 1. Cong thirc dugc viét dya trén cong thirc electron, trong d6 mdi cip electron chung duoc thay
bang mot gach ndi “—” goi 1a
A. Cong thuc ciu tao thu gon.
C. Cong thirc phan tu.
Cau 2. Cong thuc Lewis cua CSz lé

ong thuc Lew1s

B. Co
D. Cong thirc ciu tao.

ASTCTS B. S C= S c.57C-8 p.S=C=S
Cau 3. Cong thuc Lewis cua H2O la
A.-H=0=H, gH™QH C.H-O-H. p.H"Q~H
Caiu 4. S6 cap electron khong tham gia lién két ctia nguyén tir N trong phan tir NCl; 1a
A. 0. B. 1. C.2. D. 3.
Ciu 5. Cong thirc Lewis ndo sau day viét sai?
H_Cl’. B.H—C=N,
O=C= O tF-O-F:

C L . D. (X ) (X o0



No6i dung 2: Hinh hoc phan tir
Cau 6. Dang hinh hoc ctia phan tr HCN Ia
A. Puong thing.
Cau 7. Dang hinh hoc ctia phan tir SO3 1a
A. Puong thang.
Cau 8. Dang hinh hoc cta phan tir H>O la
A. Puong thing.
Cau 9. Dang hinh hoc ctia phan tir NH3 la
A. Chop tam giéc.
C. Gép khuc (chir V).
Cau 10. Dang hinh hoc cua phan tu CO; 1a
A. Chop tam giéc.
C. Gép khuc (chir V).
Cau 11. Dang hinh hoc cua phan tu BF; 1a
A. Chop tam giac.
C. Gép khic (chir V).
Cau 12. Dang hinh hoc cua phan tir CHs 1a
A. Puong thing.
Cau 13. Dang hinh hoc cua phan tu PCl; 1a
A. Chop tam giac.
C. Gép khuc (chir V).
Cau 14. Dang hinh hoc cua phan tu BeH: la
A. Chop tam giac.
C. Gép khic (chir V).

B. Tam gi4c phang.
B. Tam giac phang.

B. Tam giac phing.

B. Tam giac phang.

C. Gép khuc (chir V).
C. Gép khuc (chir V).

C. Gap khuc (chit V).

B. Tam giac phang.
D. Pudng thang.

B. Tam gi4c phang.
D. Puong thing.

B. Tam gic phang.
D. Pudng thing.

C. Gép khiic (chir V).

B. Tam gi4c phang.
D. Pudng thang.

B. Tam giac phang.
D. Puong thang.

Caiu 15. Phan tir nao sau ddy c6 dang hinh hoc 1a tam giac déu?

A. H>O. B. NH;j.

C. SOs.

Ciu 16. Phan tir nao sau ddy c6 dang hinh hoc 13 gip khuc (chir V)?

A. PCls. B. CHa.

C. SO..

Cau 17. Phan tir nao sau day c6 dang hinh hoc 1a tir dién déu?

A. OF,. B. NHs.

C. CHa.

Cau 18. Phan tir nao sau day c6 dang hinh hoc la chép tam giac?

A. H20. B. NH;.

Céu 19. Cho céc phén tir sau: F20, CCls, SO2, BeCly, H,0, CO,. Hay cho biét s6 phan tir c6 dang hinh

hoc phan tir 1a dudng thing.
A. 1. B. 2,
Céu 20. Phat biéu nao sau day sai?

C. SOs.

C.3.

A. Phén tir CO ¢6 dang hinh hoc phan tir 1a duong thang.
B. Phan tir BF3 ¢6 dang hinh hoc phan tir 1a chép tam giac.
C. Phan tir CH4 c6 dang hinh hoc phan tir 1a tir dién déu.
D. Phan tir SOs ¢6 dang hinh hoc phén tir 1 tam giac déu.

Noi dung 3: Sy lai héa AO

Ciu 21. Nguyén tir C trong hop chat CHy 6 kiéu lai hoa la

A. sp’. B. sp’.

C. sp.

Céu 22. Nguyén tir O trong hop chat H>O c6 kiéu lai hoa 1a

A. sp?. B. sp’.

C. sp.

Cau 23. Cac nguyén tir P, N trong hop chit PHs, NH; c6 kiéu lai hoa 1a

A. sp’. B. sp.

C. sp.

Ciu 24. Nguyén tir C trong hop chit CaHa 6 kiéu lai hoa 1a

D. Tt dién.
D. Tt dién.

D. Tt dién.

D. Tt dién.

D. BeHs.
D. BeFo.
D. BeCl..

D. BeHo.

D. 4.

D. spid.
D. spd.

D. spd.



A. sp’. B. sp. C. sp. D. sp’d.
Céu 25. Nguyén tir C trong hop chit C2Hy ¢6 kiéu lai hoa 1a

A. sp’. B. sp’. C. sp. D. sp’d.
Cau 26. Nguyén tir B trong hop chat BF; ¢6 kiéu lai hoa 1a

A. sp’. B. sp’. C. sp. D. spd.
Céu 27. Nguyén tir S trong hop chit SO; ¢6 kiéu lai hoa 1a

A. sp’. B. sp’. C. sp. D. spid.

Céau 28. Cho cac phan tir sau : SOs, H,O, NH3, CS,, CO», BFs. S6 phan tir ma nguyén tir trung tim cd
trang thai lai hoa sp? 1a

A. 1. B.2. C.3. D. 4.
Cau 29. Cap phan tir nao sau day déu chira nguyén tir trung tim c6 trang thau lai hoa sp??

A. CS,, COa. B. NH3, H>O. C. BF3, SO». D. PCls, BeCl,.
Cau 30. Cap phan tir nao sau day déu chira nguyén tir trung tim c6 trang thau lai hoa sp?

A. CS,, CO». B. NH3, H»O. C. BF3, SO.. D. PCls, BeCl,.
Cau 31. Diy nao sau day sap xép theo chiéu goc lién két ting dan?

A. BeH», SO2, CH4, NHs. B. H>O, CHa4, BF3, CO..

C. SO, CH4, H20, COs». D. BF3, BeHz, NH3, CHa.

Ciu 32. Phat biéu ndo sau day sai khi n6i vé su hinh thanh phan tir BeH,?
A. Hai AO lai hoa sp ciia nguyén tir Be xen phui v6i hai AO-s ciia hai nguyén tir H tao 2 lién két o.
B. BeH, c6 dang hinh hoc phan tir 1a duong thang.
C. Géc lién két trong phan tir BeH> 13 109,5°.
D. Trén nguyén tir Be khong con electron nao khong tham gia tao thanh lién két.
Ciu 33. Phat biéu ndo sau day dung khi n6i vé su hinh thanh phan tir BF3?
A. Trén nguyén tir B, AO-2s t6 hop voi 2A0-2p dé tao 3A0 lai hoa sp? va con 1AO p khong lai hoa.
B. Ba AO lai hoa sp? ciia B xen phti véi 3AO-p ciia 3 nguyén tir F tao thanh 3 lién két o hudng vé 3
dinh ctia mét tir dién déu.
C. Phan tir BF; ¢ dang hinh hoc 1a ti dién déu.
D. Goc lién két trong phan tir BF3 1a 180°.
Ciu 34. Phat biéu ndo sau day sai khi noi vé phan tir H.O?
A. C6 hai cip electron chua lién két ndm huéng vé 2 dinh cta hinh t&r dién.
B. Hai AO lai hoa sp? ctia O xen phu v6i 2A0-s ctia 2 nguyén tir H tao thanh 2 lién két o.
C. Goc lién két trong phan tir H>O 16n hon 109,5° do con hai cip electron chua lién két.
D. C6 su t6 hop ciia AO-2s v6i 3A0-2p dé tao thanh 4A0 lai hoa sp’.
Cau 35. Cho cic phat biéu sau vé sy hinh thanh phan tir NHs:
(a) C6 su to hop ctia AO-2s voi 3A0-2p dé tao thanh 4A0 lai hoa sp.
(b) Ba AO lai hoa sp® ctia N xen pht véi 3AO-s ctia 3 nguyén tir H tao thanh 3 lién két o.
(¢) Trong phan tir c6 hai electron chua lién két ndm trén 2A0 lai hoa sp°.
(d) Géc lién két trong phan tir NH; nhé hon 109.,5° do sur ¢6 mit ctia cip electron chua lién két.
S6 phat biéu ding 1a
A. 1. B. 2. C.3. D. 4.




CHUYEN PE 10.1: CO SO HOA HQC

Bai 3. Nang lwgng hoat hoa cua phan ing hoa hoc
Thoi gian thuc hién: 3 tiét

I. MUC TIEU

1. Yéu ciu can dat theo chwong trinh 2018

+ Trinh bay duoc khai niém ning lugng hoat hoa (theo khia canh anh hudéng dén téc do phan tng).

+ Néu dugc anh hudng cua niang lugng hoat hoa va nhiét do toi te d6 phan Gmg thong qua phwong trinh
Arrhenius k = A.eCFa/RT),

+ Giai thich duoc vai tro cia chit xuc tac.

2. Pac ta theo mirc do nhan thire

a) Nhan biét

+ Néu duoc khai niém nang lugng hoat hoa.

+ Néu dugc anh huéng ciia ning luong hoat hoa va nhét do dén toc do phan mg thong qua phuong trinh
Arrhenius.

b) Thong hiéu

+ Giai thich dugc vai trd cia chit xiic tac.

¢) Van dung

+ Van dung phuong trinh Arrhenius tinh dwoc ning luong hoat héa, so sanh toc do phan tng & nhiing
muc nhiét do xac dinh.

I1. NOI DUNG TRONG TAM BAI HQC

1. Céc kién thirc cin nhé

+ Niing lwong hoat héa 13 ning luong ti thiéu ma chét phan Gmg can phai c6 dé phan tmg c6 thé xay ra.
+ Phwong trinh Arrhenius: biéu dién sy anh hudng cua nidng lugng hoat hda va nhiét do dén héng $6
téc do phan tmg,

_Ey
k=Axe RT
Trong do:
k 1a hang s6 toc do phan tng
A 13 hang s6 thyc nghiém Arrhenius
ela cosd cua logarit tu nhién, e = 2,7183
E. 1a nang luong hoat hoa (J/mol)
R 13 hing s khi li tuong, R = 8,314 (J/mol-K)
T 1a nhi¢t do theo thang Kelvin (K)
+ Khi nang luong hoat hoa E, 16n, hﬁng sb tde do k nho, tée dod phan tng cham.
+ Phuong trinh Arrhenius viét lai cho 2 nhiét d6 T va T2 xé4c dinh, ung voi 2 hﬁng s6 toc do ki va ko

nk _Eo, (1 _LJ
k, R \T, T,

+ Phan ung c6 nang luong hoat hoa nhé hoac nhiét do cua phan ing cao, tde do phéan ng cang 16n.
+ Chit xiic tac c6 vai tro 1am giam ning luong hoat hoa dé tang toc d6 ctia phan timg. Chét xuc tac c6
tinh chon loc.
2. Cac Ki ning cin nim
+ Tinh duoc ning luong hoat hoa, hang s toc do phan tmg; su thay doi toc do phan tmg.
III. CAU HOI - BAI TAP LUYEN TAP
TU LUAN (22 cau)
Ciu 1. Cho gian d6 niang luong cua cac phan tng:



A A A
jo)) jo)) jo)]
c [ c
<2 o >
=] =] E]
2 2 2
ol >0 ]
z z z
> > »
Tién trinh phan (ng Tién trinh phan (rng Tién trinh phan &ng
(a) (b) (©)

a) Hay biéu dién ning luong hoat hoa trén gian dd nang luong ciia phan tmg trong timg trudng hop.
b) Gian dd niang lugng nao biéu dién anh hudng cia xtc tac dén ning lugng hoat héa ciia phan tng?

Tra loi:
a)
A A A
g g g
E A 3 A 3 A
o | o 0 o E
G | G E 5 —al
z | E b4 |=a z % E
IEa ) 4 a2
v
, | - | z >
Tién trinh phan (rng Tién trinh phan (ng Tién trinh phan &rng

b) Gian dd (c).
Céu 2. Cho hing s6 toc d6 ciia mot phan tmg 1 11 M-'.s! tai nhiét d6 345K va hing sé thuc nghiém
Arrhenius 1a 20 M !.s™l. Tinh nang lugng hoat hoa cta phan tmg trén.
Tra loi:
Ea

Ea
k=Axe KT =11=20xe ¥**% = E =1714,8 (J/ mol)

Ciu 3. Tim hing s6 tc d6 phan tmg k & 273K ctia phan Gmg phan huy
N20s5 (g) — N204 (g) + Y2 02 (g)
Biét rang & 300K, niang luong hoat hoa 1a 111 kJ/mol va hang s6 toc d6 phan tng 1a 10710,
Tra loi:
batk’ = 10"%" tng v6i T> = 300K, T = 273K.

' ' 3 -10
1nk_=Ea><(1 1]:1111‘——“1“0 x( ! ! j=4,401:>10k =82=k=1,22x10" (s7)

kK R \T T k 8314 \273 300

Cau 4. Phan tmg tong hop SO; trong day chuyén san xuat sulfuric acid:
2S0: (g) + 02 (g) — 2S0s3 (g)
Tbe 36 phéan ung thay ddi nhu thé nao khi tang nhiét do tor 350°C lén 450°C. Biét nang lugng hoat hoa
cua phan ung 1a 314 kJ/mol.
Tra loi:
T1=350+273 =623 (K)
T, =450+ 273 =723 (K)

3
mke B f1_ 1)y k 314x10 x( L] j=8,385:>ﬁ=4380
k, R \T T, k, 8314 (623 723 k,

Vay khi nhiét do tang tir 350°C 1én 450°C, toc d6 phan tng ting 4380 lan.

Cau 5. Mot phan tmg don gian xay ra & nhiét d6 100°C, trong diéu kién c6 xuc tic va khong c6 xuc tac,
ning luong hoat hoa ctia phan tmg 1an lugt 1 E.i = 25 kJ/mol va Ea = 50 kJ/mol. So sanh téc do phan

g trong 2 diéu kién.



Tra loi:
Phuong trinh Arrhenius trong hai diéu kién 1a

_Ea _Euy
k,=Axe ®T va k,=Axe RT
E,,-E, (50-25)x10°

. z k
Chia vé theo vé ta dugc: —L=¢ RT =g 3375 =3170,4.
2

Vay khi ning luong hoat hoa giam tir 50kJ vé 25kJ thi tbc d6 phan tng ting 31704 lan.

Cau 6. Phan ung phan huy N>Os xay ra ¢ 45°C theo phuong trinh phan tng:
N2Os (g) = N2O4 (g) + 72 02 (g)
Téc d6 ctia phan tng thay d6i thé nao khi ting nhiét d6 phan tmg 1én 65°C? Biét nang luong hoat hoa
cua phan tng 1a 103,5 kJ/mol.
Trd loi:
T1=45+273 =318 (K)
T>=65+273 =338 (K)

3
miz JBo (L 1)k 103507 f 1 13 5568 9,
k, R (T T, k, 8314 (318 338 k,

Vay khi nhiét do tang tir 45°C 1én 65°C, toc d6 phan tng ting 10,1 lan.

Cau 7. Phan tng phan huy N>Os xay ra ¢ 45°C theo phuong trinh phan tmg:
N20s (g) — N204 (g) + 72 02 (g)
Téc d6 ciia phan tmg thay d6i thé nao khi giam nhiét d6 phan tng xudng 25°C? Biét ning lugng hoat
hoéa cua phan ung la 103,5 kJ/mol.
Tra loi:
T1=45+273=318 (K)
T>=25+273 =298 (K)

3
mke _ B f 1 Ty K 1035107 F 1 1) 5ok g oma ko389
k, R (T T, k, 8314 \318 298 k, k,

Vay khi nhiét do giam tir 45°C 1én 25°C, téc d6 phan tng giam 13,89 lan.

Cau 8. Mot phan mg ¢ ning luong hoat hoa 1a 24 kJ/mol, so sanh tdc do phan ng khi phan tng dién
ra & 2 nhiét d¢ 1a tr 27°C tang 1én 127°C.
Tra loi:
T1=27+ 273 =300 (K)
To =127+ 273 =400 (K)
3
ke B [ 1) K _24x10 x( - j=2,406:>5=11,09
k, R (T T, k, 8314 300 400 k,
Vay khi nhiét do tang tir 27°C 1én 127°C, toc do phan umg ting 11,09 lan.

Cau 9. Mot phan img c6 nang luong hoat hoa 1a 70 kJ/mol, khi tang nhiét do 1a tir 300K 1én 400K, tde
d6 phan tng s& thay doi nhu thé nao?

Tra loi:
3
ln£=£x 1 1 :>1n£=70><10 y 11 :>&=1115
k, R \T, T, k, 8314 300 400 k,

Vay khi nhiét d¢ tang tir 300K 1én 400K, toc d6 phan tng ting 1115 lan.



Cau 10. Cho phan ung: 2NOCI (g) — 2NO (g) + CLz (g), nang lugng hoat hoa cua phan tng 1a 100
kJ/mol. O 350K, hang s6 téc d6 cta phan tng 1a 8.10° 1/(mol-s). Tinh hang sb téc d6 phan Gng & 400K.
Trd loi:

3
ke B f1 1y, Kk _100xI0 x( L1 j:k2:5,9x104L/(m01-s)
kK, R \T T, 8x10° 8314 350 400

Cau 11. Tinh ning luong hoat hoa ctia mot phan tng biét ring khi nhiét do ting tir 300K 1én 310K thi
tdc d6 phan Gng ting 3 lan.

Trd Ioi:
PLSKE- U0 L S B RS x( L1 j:Ea:84,966kJ/mol
kK, R T T, 8,314 (300 310

Céu 12. Thuc nghiém cho biét phan Gmg: N2Os (g) — NaOs (g) + % 02 (g) ¢ 45°C c¢6 hang sb toe do
phan tng 14 8,17.103 s'; E, = 103,5 kJ/mol. Tinh hang s6 toc d6 phan tng tai 65°C.

Tra loi:

T1=45+273 =318 (K)

T =65+ 273 =338 (K)

k, E (1 1J 8,17x10°  103,5x10° (1 1
A = 1In = X

In—2%=-2 -
k R k, 8,314 318 338

Cau 13. Sy suy giam tang ozone va 13 thing ting ozone (O3) dd giy ra mbi lo ngai vé viéc gia ting nguy
co ung thu da, chay ning, mi mat va duc thiy tinh thé,... Tang ozone ngan chin hau hét cac budc song
¢6 hai cua tia cuc tim (UV) di qua bau khi quyén Trai Dat. Cac phén tir ozone c6 thé bi pha huy theo hai
giai doan:

Tl TZ

]:>k1 =8,06x10*L /(mol-s)

1

Cl+ 03 — ClO + 02

vaClO + O; — Cl + 20,
Chét xtc tac trong cac qua trinh nay 13 chit nao?
Tra loi:
Quan sat PTHH biéu dién cac giai doan phan tng thay CI la chat khong mét di trong phan (g nén né la
chit xtic tac cia qua trinh pha huy tang ozone.
Cau 14. Mot phan tng xay ra & 500°C, nang lugng hoat hoa cta phan tng khi khong c6 xtc tac va khi
¢6 xuc tac lan luot 1a 55,4 kJ/mol va 13,5 kJ/mol. Chirng minh rang chat xtc tac c6 anh hudng dén toc
d6 phan tng (bang tinh toan).
Tra loi:
T =273+ 500 = 773K.

Phuong trinh Arrhenius trong hai diéu kién 1a
E,, _Eay
k, =Axe RT (coxuc tac) va k, = Axe RT (khong co xuc tac)

Chia vé theo vé ta duge: —L=¢ RT =g 53473 - (78 58.
2

Vay chit xtc tac 1am cho téc d phan mg ting 678,58 lan.

Cau 15. Mot phan tmg xay ra ¢ nhiét d6 khong d6i 1a 25°C, ning luong hoat hoa cua phan tng khi
khoéng 6 xuc tac 1a 100 kJ/mol va khi c6 xtc tac 50 kJ/mol. So sanh tdc d6 cua phan Gng trong hai
truong hop nay.

Tra loi:

T=273+25=298K.

Phuong trinh Arrhenius trong hai diéu kién 1a



_Ea _Ep
k, =Axe RT (coxuc tac) va k, = Axe RT (khong co xtc tac)

k En-Ey (100-50)x10°
Chia vé theo vé ta dugc: —L=¢ RT =g 83%2% —581x]10".
2

Vay chit xtc tic 1am cho téc d6 phan tng ting 581 triéu lan.

Cau 16. Mot phan tng héa hoc c6 Ea = 100 kJ/mol nhung dién ra & hai nhiét ¢ khac 1a 25°C va 35°C.
So sanh tdc d6 ctia phan Gmg trong hai trudng hop nay.

Tra loi:

T1=25+273 =298 (K)

T>=35+273 =308 (K)

3
ks B L) Ll 10000 (1) Ky
k, R \T T, k, 8314 1298 308) Kk,

Vay khi ting nhiét d6 phan tng tir 25°C 1én 35°C thi tdc d6 phan tng nhanh hon 3,7 lan.

Cau 17. Mot phan tmg xay ra ¢ nhiét d6 khong d6i 1a 75°C, ning luong hoat hoa cua phan tng khi
khéng co xtic tac 1a 150 kJ/mol va khi ¢6 xtic tac 100 kJ/mol. So sanh téc d6 cua phan tng trong hai
truong hop nay.
Tra loi:
T =273+ 75=348K.
Phuong trinh Arrhenius trong hai diéu kién 1a
E. E,.»
k,=Axe T (coxuc tic) va k, = Axe RT (khong co xuc tic)
. , k Eqp—Ey, (150-100)x10*
Chia vé theo vé ta dugc: —L=¢ RT =¢ %343 —3 3x10’.
2

Vay chit xtc tac 1am cho tc do phan Gng ting 32 triéu lan.

Cau 18. Mot phan tng hoa hoc c6 Ea = 50 kJ/mol nhung dién ra & hai nhiét ¢ khac 1a 25°C va 35°C. So
sanh toc do cua phan tng trong hai trudng hop nay.
Tra loi:
T1=25+273 =298 (K)
T2 =35+273 =308 (K)
1n5:§x(i_ijz> n K2 _ 50x10° x( Ll j:5=1,9256
k, R T T, k, 8314 (298 308) "k,
Viy khi ting nhiét d6 phan tng tir 25°C 1én 35°C thi téc d6 phan tmg nhanh hon 1,9256 lan.
Cau 19. Cho phan tmg: 2NO; (g) — 2NO (g) + O2 (g). So sanh téc do phan hity NO, & nhiét d6 25°C
(nhiét d6 thuong) va 800°C (nhiét 6 dng xa khi thai dong co ddt trong). Biét E, = 114 kJ/mol.
Tra loi:
T1=25+273 =298 (K)
T2 =800 + 273 = 1073 (K)
1n5:2x(i_iJ:> n Ko _ 114x10° x( L j:k—2=2,7119><10”
k, R T T, k, 8314 (298 1073) Kk,
Vay khi ting nhiét d6 phan tng tir 25°C 1én 800°C thi tbc do phan Gng nhanh hon 2,7119.10™ lan.
Cau 20. Cho phan tmg: 2S0: (g) + Oz (g) — 2S0s (g). Biét E, = 314 kJ/mol.
a) Hay so sanh toc do phan tmg & 25°C va 450°C .




b) Néu st dung xuc tac 1a hdn hop V20s va TiO; thi ning luong hoat héa cta phan tmg 1a 84 kl/mol.
Hay so sanh toc d6 phan tmg khi c6 va khong co chit xac tac ¢ nhiét do 450°C.
Trd loi:
a) T =25 +273 =298 (K)
T, =450 + 273 =723 (K)
3

mie B (1 1)k 310 (1 1) K ) o6xior

kK, R (T T, k, 8314 \298 723) Kk
Vay khi ting nhiét d6 phan tmg tir 25°C 1én 450°C thi tbc d6 phan (mg nhanh hon 2,263.1032 lan.
b) T = 723K, Ea1 = 84 kJ/mol (c6 xtc tac), E.> = 314 kJ/mol (khdng c6 xuc tac).

Phuong trinh Arrhenius trong hai diéu kién 1a
Ea] _&
k,=Axe RT (coxuc tac) va k, = Axe RT (khong co xtc tac)

Kk E,,-E,, (314-84)x10°
Chia vé theo vé tadugc: —L=¢ RT =g 31473 —4144%x10".
2

Vay chét xtc tic 1am cho téc d6 phan tng ting 4,144.10' lan.

Cau 21. Cho phan ung: C2H4 (g) + Hz (g) — CoHe (g). Nang luong hoat hoa cua phan g khi ¢6 xtc tac
Pd 1a 35 kJ/mol, Hay so sanh su thay ddi tde do phan ung khi c6 xuc tac Pd & nhiét do 300K va 475K.
Tra loi:
3
1n£:£x L—L :>1n£= 35x10 x( L1 j:>k—2=175,9
k, R \T, T, k, 8314 300 475 k,
Viy khi ting nhiét d6 phan tng tir 300K 1én 475K thi tbc d6 phan tng nhanh hon 175,9 lan.

Céu 22. Xét phan tmg sau & 327°C: Hz (k) + I (k) — 2HI (k). Ning lugng hoat héa cia phan tng bang
167 kJ/mol. Khi c6 mit chit xuc tac tbe do cua phan tng tang 1én 2,5.10° lan. Xéac dinh nang lugng hoat
hoa ctia phan tmg khi c¢6 mit chit xtc tac.
Tra loi:
T =273+ 327 =600 (K)
Phuong trinh Arrhenius trong hai diéu kién 1a
Ea] EaZ
k,=Axe T (coxuc tac) va k, = Axe RT (khong co xuc tic)
) ) Kk E,,~E, 167x10°-E,,
Chia vé theo vé ta duge: —L=¢ RT =2,5x10° =¢ *'*° = E_ ~59053 J/mol~59 kJ/mol.
2

Vay khi str dung chit xtc tac thi ning luong hoat hoa cuia phan tng 1a 59 kJ/mol.
TRAC NGHIEM KHACH QUAN (25 céu)
Céu 1. Phat biéu nao sau ddy dung?
A. Ning luong hoat hoa cang 16n thi téc d phan g cang nho.
B. Téc d6 phéan tng chi phu thudc vao nang lugng hoat hoa.
C. Chat xiic tac lam ting ning luong hoat hoa ctia phan mg.
D. Nang luong hoat hoa 1a nang lugng ctia phan Ung tda ra.
Cau 2. Yéu t6 nao sau day lam giam ning luong hoat hoa ctia phan mg?

A. Nhiét do. B. Nong do. C. Ap suit. D. Chét xuc tac.
Ciu 3. Hing s6 R trong phuong trinh Arrhenius ¢6 gié tri 1a
A. 8,314 kJ/mol-K. B. 0,082 kJ/mol-K. C. 8,314 J/mol-K. D. 0,082 J/mol-K.

Céu 4. Phat biéu ndo sau déy sai?
A. Ning luong hoat hoa 1a ning luong ti thiéu ma chat phan tng can phai c6 dé phan tmg c6 thé xay
ra.



B. Khi nang lugng hoat hoa 16n, héng s6 téc dd k nho, téc do cua phan tng nhanh.

C. Chat xiic tac 1am ting tdc do ctia phan tmg hoa hoc, nhimng van duoc bao toan vé khi lugng va
chat khi két thiic phan tng.

D. Chét xuc tac c6 vai tro 1am giam ning luong hoat hoa dé tang téc do ciia phan tng.

Céu 5. Cho db thi biéu dién ning lwong hoat hoa cua hai phan Gng nhu sau:
A

»

(@)}

[

-

=]

2

>0

= Phan &ng (1)

Phan &ng (2)

»

Tién trinh phan wng

Nhan dinh nao sau day dung?

A. Nang lugng hoat hoa cua phan tng (1) nho hon phéan ung (2).

B. Phan ung (2) x4y ra thuan loi hon phan tng (1).

C. Phan ung (1) 1a phan tng toa nhiét, phan tng (2) 1a phan tng thu nhiét.
D. Bién thién entropy cta hai phan tmg trén déu am.

Ciu 6. Cho d6 thi biéu dién ning luong hoat héa ctia mot phan tng nhu sau:
A

ng

" 103kJ

lwy

Nang

45kJ
10kJ

»

Tién trinh phan wng

Nang luong hoat hoa ctia phan Ung trén la

A. 10 kJ. B. 45 k. C. 108 kJ. D. 58 kJ.
Céu 7. Cho db thi biéu dién ning lwong ctia mot phan tng nhu sau:
o A
§.
A
2 A/ 1B8)
: A Y A
v O
(C)i
v | -

Tién trinh phan tng
Poan nao trén do thi twong tmg voi ning lugng hoat hoa ctia phan tmg?
A. Doan (A). B. Doan (B). C. Dboan (C).
Cau 8. Tdc d6 ciia mot phan tng hoa hoc xay ra cham co thé 1a do nguyén nhan nao dudi day?
A. Nhiét do ctua phan tng cao. B. Su c6 mit ciia chét xuc tac.
C. Nong d6 cua cac chat tham gia cao.  D. Ning luong hoat hoa cua phan tng cao.
Cau 9. Phuong phép nao sau ddy dugc sir dung dé 1am giam ning luong hoat hoa ctia phan mg hoa hoc?
A. Tang nhi¢t do cua hé phan Gng. B. Tiang dién tich bé mat chat tham gia.
C. Giam ndng do cua cac chat tham gia. D. Thém xuc tac vao hé phan tng.
Ciu 10. Cac phan tir ozone c6 thé bj pha huty theo hai giai doan: (1) Cl + Os — ClO + O, va (2) ClO +

03 — Cl + 20,. Chat xuc tac trong cic qua trinh nay 1a
A. CL B. Os. C. ClO. D. O.

Cau 11. Céc giai doan trong phan tng gitta ion X*" va Z* dugc mo ta nhu sau:

D. boan (D).



Giai doan 1: X*" + Y?" — X3 + Y3, Giai doan 2: X*" + Y3" — X3" + Y#',
Giai doan 3: Y+ + Z* — Z3* + Y2* Jon d6ng vai tro chat xiic tac trong phan tmg nay 1a

A X3, B.Z". C.Y*. D. Y*.

Céu 12. Hing s6 toc do cua mot phan tng & 500°C va 750°C 1an lugt 12 0,113 s va 0,150 s'. Ning
luong hoat hoa cua phan ing nay la

A. 7.44 kJ/mol. B. 14,4 kJ/mol. C. 57,6 kJ/mol. D. 115,2 kJ/mol.
Ciu 13. Toc do ciia mot phan tng ting gap d6i khi ting nhiét d6 tir 20°C 1én 30°C. Ning luong hoat
hoa cua phan ung nay la

A. 0,35 kJ/mol. B. 6,2 kJ/mol. C. 22 kJ/mol. D. 51 kJ/mol.

Céu 14. Cho phan tng sau: 2NOCI (k) — 2NO (k) + Cl, (k). Hang sb téc d6 phan tmg & nhiét d6 300 K
va 400 K 1an luot 1a 2,6.10° va 4,9.10“ L/mol's. Nang lugng hoat hoa cta phan tng tinh theo kJ/mol c6
gié tri gan bang

A. 70. B. 98. C. 24. D. 104.

Cau 15. Cho phéan tng sau: 2N20s (g) — 2N204 (g) + O2 (g). Nang luong hoat hoa ctia phan ung &
300K 1a 103 kJ. O nhiét d nao sau déy thi hing s toc do phan tng ting gip d6i?

A. 298K. B. 310K. C. 305K. D. 313K.

Céau 16. Cho phan tg: CO (g) + NO2 (g) — CO: (g) + NO (g), c¢6 hang sb téc d6 phan ting & 425°C va
525°C lan luot 1a 1,3 L/mol's va 23 L/mol-s. Ning lugng hoat héa ciia phan tmg trén 13

A. 133 k. B. 130 kJ. C. 53 kl. D. 100 kJ.

Ciu 17. Mot phan tmg c6 niang luong hoat hoa bang 60 kJ/mol. Khi ting nhiét d6 tir 300K 1én 500K thi
tdc do phan tng ting khoang

A. 15000 lan. B. 150 lan. C. 10 lan. D. 1500 lan.

Cau 18. Mot phan g c6 nang lugng hoat hoa 1a 123 kJ/mol, xdy ra ¢ nhiét do 38,0°C. O nhiét do nao
téc d6 phan tmg s& tang gap doi so véi tdc do phan Gmg & nhiét d6 38,0°C?

A. 48,0°C B. 42.6°C C. 321,0°C D. 315,6°C
Cau 19. Trong qua trinh lam sita chua c6 cong doan u sita chua. Phan img xay ra trong giai doan nay co
nang luong hoat hoa 1a 43,05 kJ/mol. Téc d6 cua phan tng thay ddi nhu thé nao khi ting nhiét do tir
25°C 1én 60°C?

A. Tang 1,83 lan. B. Ting 6.21 lan. C. Giam 1,83 lan. D. Giam 6,21 lan.
Céu 20. Cho hing sd téc d6 cia mot phan tng 1a 11 M-.s! tai nhiét do 345K va hang sb thuc nghiém
Arrhenius 1a 20 M1.s”!. Nang luong hoat héa ctiia phan tng trén (tinh theo J/mol) 1a

A.1714.8. B. 1481,2. C. 16,9. D. 14,6.

Céu 21. Cho phan tng phan huy sau: N2Os (g) — N204 (g) + ¥ 02 (g). Biét rang & 273K, ning luong
hoat hoa 13 111 kJ/mol va hang s6 tbc do phan tmg 1a 1,22.10"2s”!. Hang s6 tbc do phan tmg k (s!) ¢
300K cuia phan tng trén la

A. 10710, B. 10!, C.2.10°10, D.2.10'%

Cau 22. Mot phan img don gian xay ra ¢ nhiét do 100°C, trong diéu kién c6 xuc tac va khong co xic tac,
ning lugng hoat héa ciia phan tng 1an luot 13 Eqy = 25 kJ/mol va Ea, = 50 kJ/mol. Khi ning luong hoat
hoa giam tir 75kJ vé 50kJ thi tc do phan Gmg thay d6i nhu thé nao?

A. Ting khoang 1,146.10'3 lan. B. Giam khoang 1,146.10'3 lan.

C. Tang khoang 3170 lan. D. Giam khoang 3170 lan.

Ciu 23. Mot phan tng c6 nang luong hoat hoa 1a 24 kJ/mol, tc d6 phan tmg thay dbi nhu thé nao khi
tang nhiét do 1a tr 25°C tang 1én 100°C?

A. Ting 7 lan. B. Giam 7 lan. C. Ting 4 lan. D. Giam 4 lan.

Cau 24. Mot phan tmg hoa hoc khi nhiét d6 tang tir 300K 1én 310K thi téc d6 phan tmg tang 3,7 lan.
Nang luong hoat hoa ctuia phan g (tinh theo kJ/mol) 1a

A. 101160. B. 101,160. C. 112,420. D. 112420.

Ciu 25. Cho d6 thi biéu dién nang luong hoat héa ctia mot phan tng nhu sau:




A
2
o
E
o 92kJ (1)
>
=z
55kJ
35kJ @)
10kJ

Tién trinh phan ong
Puong cong sb (1) g v6i phan Gmg khong sir dung chat xuc tac.
Puong cong sb (2) g véi phan mg c6 sir dung chét xuc tac.
Phan tng trén dién ra & nhiét do 25°C (nhiét do thuong).
Cho cac phat biéu sau vé db thi trén:
(a) Khi khong str dung chét xtc tac, ning luong hoat hoa ctia phan tmg 1a 82 kJ.
(b) Khi str dung chét xiic téc, niang lwong hoat héa ciia phan ng 1a 20 kJ.
(¢) Khi sir dung chét xuc tic, ning luong hoat hoa ctia phan ing giam di 37 kJ so véi lac khong sir dung
X4c tac.
(d) Khi sir dung xtic tac, toc do ctia phan tng ting 1én khoang 300 000 lan.
(e) Phan rng trén 1a phan irng tda nhiét.
(f) Khi str dung chét xuc tac thi bién thién enthalpy cta phan Gmg giam xudng.
S6 phat biéu ding 1a
A.2. B.3. C.4. D. 5.
Thi nghiém vui véi “bath bombs”
Budc 1: Diéu ché bath bombs — san phim dugc sir dung an toan khi tim.
Can 30 gam bot nd (NaHCO3), 15 gam citric acid (C6H803) va 15 gam mubi Epsom (MgS04), thém
vai giot mau thuc phém, tron déu hon hop. Phun mot lugng nudce vira du dé 1am w6t hdn hop, tao su Kkét
dinh va tron déu. Nén hon hop vao cac khuon nho, c6 kich thudc nhu nhau, dé kho, thu duoc bath
bombs.
Buégc 2: Chuan bi 3 cde nude ¢ 3 nhiét dd khac nhau:
+ Cbe (1) dun ndng & nhiét d6 khoang 80°C.
+ Cbc (2) & nhiét d6 thuong.
+ Cbe (3) cho vao mét it nude da, duy tri nhiét do & khoang 10°C.
Cho vao mdi cbc 1 vién bath bombs.
Phuong trinh hoa hoc ciia phan tmg dugc viét thu gon nhu sau:
H"+ HCO3;  — H,0 + CO»
Khi trong cdc ndo s& thoat ra nhanh nhat? Giai thich.

CHUYEN PE 10.1: CO SO HOA HQOC
Bai 4. Entropy va bién thién niing lwong tw do Gibbs

Thoi gian thuc hién: 6 tiét

I. MUC TIEU

1. Yéu ciu can dat theo chwong trinh 2018

+ Néu duge khai niém vé Entropy S (dai luong dic trung cho do mat trat tu cla h¢).

+ Néu duogc ¥ nghia cta dau va tri sb ciia bién thién ning luong tu do Gibbs (khong can giai thich A,G
13 gi, chi can néu: Pé xac dinh chiéu hudng phan tng, ngudi ta dwa vao bién thién ning luong tu do
AG) cta phan tng (AG) dé du doan hodc giai thich chiéu hudng ctia mot phan tng hod hoc.



+ Tinh duoc A/G° theo cong thirc A:G® = AH® — T.A;S° tir bang cho san cac gia tri AAH° va S° clia cac
chit.
3. Pac ta theo mirc d§ nhan thirc
a) Nhan biét
+ Néu duogc khai niém vé Entropy S (dai luong dic trung cho do mét trat tu cua h¢).
+ Néu duogc ¥ nghia cta dau va tri sb ciia bién thién ning luong tu do Gibbs (khong can giai thich A,G
1a gi, chi can néu: Dé xac dinh chiéu hudng phan tng, ngudi ta dwa vao bién thién ning luong tu do
AG) ctia phan g (AG) dé dyu doan hodc giai thich chiéu huéng ctia mot phan tng hoa hoc.
b) Théong hiéu
+ Tinh duoc A/G° theo cong thirc A:G® = AH® — T.A,S° tir bang cho san cac gia tri AAH° va S° clia cac
chit.
+ Dy doan hodc giai thich chiéu hudng cua mot phan ing hod hoc dua trén gia tri cua AG.
¢) Van dung
+ Van dung cong thic tinh AG du doan hodc giai thich chiéu hudng ciia mdt phan ung hoé hoc.
I1. NOI DUNG TRONG TAM BAI HQC
1. Céc kién thirc cin nhé
+ Entropy (S) la dai lugng dac trung cho do mat trat tu ciia mot hé & mot trang thai va diéu kién xac
dinh. Entropy cang 1on hé cang mat trat tu.
+ Ddi v6i cing mot chat, khi chuyén tir thé ran, long sang khi hodc ting nhiét do thi entropy cua chat s&
tang.
+ Pon vi cua entropy thuong 13 J/mol-K. Gié tri entropy S ciia mot chit xac dinh ¢ diéu kién chuin
(298K, 1 bar) goi 1a entropy chuan va ki hiéu la S%s (J/mol-K).
+ Tinh bién thién entropy ciia phan ng héa hoc: AS= ZS(sp) —Z S(cd) .
O diéu kién chuén va nhiét do 298K, ta c6: A 83 =>"S) (sp)—  Sh(cd).
Xét phan tng: aA + bB — ¢C + dD
0 0 0 0 0
AS o =cxS, (C)+d xS, (D)—axS, (A)—bxS  (B)

+ Bién thién ning lwong tu do Gibbs: ArGg = Ang -Tx Arsg .
Trong do:
T 1a nhi¢t do (theo thang Kelvin) tai d6 phan Uing xay ra;
ArGg 1a bién thién nang luong tu do Gibbs chuén cua phéan g ¢ nhiét 40 T;

0 1x 1.:4 . 2 , a . cAL AA T
A H. la bi€n thi€n enthalpy chuén cta phan tmg ¢ nhiét do T;

0 1y 1:4 A 2 ) . 2 cn, 3A
A S, 1a bin thién entropy chuan cua phan ung ¢ nhiét do T.
Luu y: Don vi AG la kJ/mol thi AH la kJ/mol va AS kJ/mol-K.
Dua vao diu cua Aer ¢ thé du doan duogc hodc gidi thich duoc chiéu hudng ctia mot phan ing hoa
hoc ¢ nhiét @6 T nhu sau:
ArG(T) < 0: phan mg ty xdy ra & diéu kién chuan, nhiét do T.
ArG(T) > 0: phan trng khong ty xay ra o diéu kién chuén, nhiét do T.

0 _ . oz 7 fe a1
A G, =0: phan ng dat trang thai can bang.
+ O nhiét d6 T, mot phan Gmg cd ArG(T) cang 4m thi phan tng tu xay ra & diéu kién chuan cang thuén loi
va nguoc lai.
2. Cac Ki niing cian nim
+ Tinh duoc bién thién entropy.
+ Tinh duoc bién thién ning luong tu do Gibbs va du doan/giai thich chiéu ctia phan tmg héa hoc.



III. CAU HOI - BAI TAP LUYEN TAP

TU LUAN

Dang bai vé entropy

Cau 1. Tai sao khi tang nhiét d¢ lai lam tang entropy cua h¢?

Tra loi:

Khi tang nhiét d¢ thi cac phan tir chuyén dong hdn loan hon, mirc dd méat trat tu cia hé tang lén lam tang
entropy cua hé.

Cau 2. Khi chuyén thé cta chat tir trang thai khi rdn sang long va khi thi entropy ctia chét ting hay giam?
Giai thich.

Tra loi:

Chuyén thé ciia cht tir trang thai ran sang long va khi thi entropy ctia chat ting. Giai thich: khi chat
chuyén tir trang thai rin sang long va khi, lién két giira cic hat cang yéu, dao dong cuia cac hat cang
manh dan dén d6 mat trat tu cang cao va lam entropy cua chét tang.

Cau 3. So sanh entropy cta nudc da, nude long va hoi nude.

Tra loi:

Entropy: nudc da < nudc 1dng < hoi nudce.

Ciu 4. Hay cho biét cac qua trinh sau lam ting hay giam entropy? Giai thich.

a) Binh dung Br» (1) dang bay hoi.

b) Binh dung I> (s) dang thing hoa.

Trd loi:

Céc qua trinh treo lam tang entropy vi qua trinh bay hoi ciia bromine hay qua trinh thang hoa cua iodine
lam céc phan tu chét chuyén dong hdn loan hon, mirc do mat trat tu cia hé tdng nén entropy tang.

Ciu 5. Hay cho biét cac qua trinh sau lam ting hay giam entropy:

a) Tron nudc va propanol thu dugc dung dich propanol.

b) Hoa tan mubi an NaCl vao nude thu dugc dung dich NaCl.

¢) Pun néng chay tinh thé NaCl.

Tra loi:

a) Qua trinh nay lam ting murc d6 hon loan ciia hé nén entropy ting.

b) O trang thai hoa tan, mirc d6 hdn 16n ciia cac ion Na* va CI- cao hon trong tinh thé nén entropy ting.
¢) Khi dun néng thi cac ion dao dong manh hon dan dén entropy ting.

Cau 6. Hay du doan trong cac phan ting sau, phan trng nao c6 AS > 0, AS <0 va AS = 0. Giai thich.

a) C(s) +CO2(g) — 2CO (g)

b) CO (g) + 2 02(g) — CO2(g)

c¢)Hz (g) +Cl2(g) = 2 HCl (g)

d) §(s) +02(g) — SO (g)

e) Zn (s) + 2HCI (aq) — ZnCl: (aq) + H2 (g)

Tra loi:

a) AS >0, do s6 mol chat khi tang.

b) AS <0, do s6 mol chit khi giam.

¢) va d) AS = 0, do s6 mol chét khi truéc va sau phan tng khong doi.

e) AS >0, do ban dau khong c6 chit khi, sau phan tng tao thanh chat khi.

Cau 7. Hay du doan trong céc phan ting sau, phan trng nao ¢6 AS > 0, AS <0 va AS = 0. Giai thich.
a) AgNO:;s (aq) + NaCl (aq) — AgCl (s) + NaNOs (aq)

b) NaxCOs (aq) + 2HCI (aq) — 2NaCl (aq) + CO2 (g) + H20 (1)

¢) CaCOs (s) — CaO (s) + COz (g)

d) 2Hz (g) + 02 (g) — 2H20 (g)

e) CO2(g)+C (s) = 2CO(g)



Tra loi:
a) AS <0, do phan {ng tao thanh chét ran.
b) AS > 0, do ban dau khong co chét khi, sau phan tmg tao thanh chét khi.
¢) AS >0, do ban du khong c6 chit khi, sau phan tng tao thanh chat khi.
d) AS <0, do s6 mol chat khi giam.
e) AS > 0, do s6 mol chat khi ting.
Caiu 8. So sanh entropy chuan cua cac cip chét sau:
a) NaCl (s) va NaCl (aq)
b) CH4 (g) va CH3CH2CH3 (g)
¢) HCI (aq) va HCI (g)
d) PCl; (g) va PCl;s (g)
Tra loi:
Duya vao tinh chét cia entropy: S (chit rdn) < S (chét 1ong) < S (chat khi) va phan tir cang phirc tap thi
entropy cang lon.
a) S35 (NaCl (s)) < S5, (NaCl (aq))
b) S, (CHa4 (2)) < S5, (CH;CH2CH (g))
©) Shs (HCI (g)) > S5, (HCI (aq))
d) Sgos (PCls (g)) < Sgt)x (PCls (2))
Cau 9. Cho biét cac sb liéu sau:
Chit SO: () 0: (g) SO; (g)
S, (J/mol-K) 248,10 205,03 256,66

a) Tinh Arsggg ctua phan g sau: SO; (g) + /2 02 (g) — SO; (g).

b) Tinh Arsggg cta phan tng sau: SO3 (g) — SOz (g) + 2 O2 (g) va so sanh gia tri Arsg% cuia phan ing
nay voi phan g ¢ cau a). Giai thich.

Tra loi:

a) Ap dung cong thirc tinh bién thién entropy, ta c6:

1
A SO — SO (SO3’g)—S(2)98 (SOZ’g) —EX S() (Oz,g)

r 298 298 298

= 256,66—248,10—%x205,03 =-93,95J/K
b) Ap dung cong thirc tinh bién thién entropy, ta co:

1
AS’ =§8° (SOz’g)—i_EXS(2)98(02’g)_s(2)98(so3’g)

r 298 298

:248,10+%x205,03—256,66=93,95 J/K

Nhén xét; Bién thién entropy chuén cta phan tmg nay bang bién thién entropy chuin cta cAu a nhung
nguoc dau. Giai thich: phan tng ndy xay ra lam sé phan tir khi ting 1én, chuyén dong cac phan tir hdn
loan hon nén entropy cua h¢ tang.

Cau 10. Cho biét cac sb liéu sau:
Chit C (graphite, s) 0:(g) CO:2(g)
S, (J/mol-K) 5,69 205,03 213,70

Tinh ArSS98 cua phan ung sau: C (graphite, s) + Oz (g) — CO: (g). Giai thich tai sao gia tri nay lai 16n
hon 0 khong dang ké.
Trd loi:



A, ) = S%,(CO,,8)— S (C graphite,s)— S}, (0,,2)
=213,70-5,69-205,03=2,98J/K

Nhén xét; Gia tri ndy 16n hon 0 khong dang ké vi khi 1 mol C (graphite, s) phan tmg véi 1 mol Oz (g)

sinh ra 1 mol CO; thi mtrc d6 hdn loan cac phan tir khong ting 1én dang ké, sé mol khi trude va sau phan

{ig bang nhau.

Cau 11. Cho biét cac sb liéu sau:

Chat C (graphite, s) CO: (g) CO (g)
S, (J/mol-K) 5,74 213,68 197,54
Tinh Arsggg cua phan ung sau: C (graphite, s) + COz (g) — 2CO (g).
Tra loi:
A.Sy, =2x8).(CO,g)-S, (C graphite,s)—S,,.(CO,,2)

=2x197,54-5,74-213,68=175,66 J/ K

Cau 12. Cho biét cac sb liéu sau:

Chat H: (g) 0:(g) Hz0 (g)
S%s (J/mol-K) 130,52 205,04 188,72
Tinh A S, cta phan Gng sau: 2Ha (g) + 02 (g) — 2H:0 (g).
Trd loi:
A S =2xS) (H,0,8)-2xS) (H,,2)—S%.(0,,2)

=2x188,72-2x130,52-205,04 =-88,64 J/ K

Cau 13. Cho biét cac sb liéu sau:

Chit C (graphite, s) CO: (g) CO (g)
S%. - (I/molK) 5,74 213,68 197,54
Tinh A_S),, cua phan img sau: C (graphite, s) + COz (g) — 2CO (g).
Tra loi:
ASy, =2x8),.(CO,g)-S, (C graphite,s)—S,,.(CO,,g)

=2x197,54-5,74-213,68=175,66 J/ K

Cau 14. Cho biét cac sb liéu sau:
Chat Fe (s) Fe;03 (s) 0:(2) SO: (g) SOs (g)
S5 (J/mol-K) 27,3 87,6 205,0 2481 256,7

Tinh Arsg% cua cac phan ung sau:
a) 4Fe (s) + 302 (g) — 2Fe203 (s)

b) SOz (g) + 2 02 (g) — SOs (g)

Tra loi:

a) Ap dung cong thirc tinh bién thién entropy, ta co:

A SS . =2xS5 (Fe,0,,s)—4xS) (Fe,s)-3x 8% .(0,,g)

=2x87,6-4x27,3-3%x205,0=549,0J/K
b) Ap dung cong thirc tinh bién thién entropy, ta co:



r 298

1
A, Sy = 5298(303,g)—5><Sggg(oz,g)—sg%(soz,g)

=256,7—%x205,0—248,1 =-93,9J/K

Cau 15. Cho biét cac sb liéu sau:

Chat CH;OH (1) 0:(g) CO: () H:O0 (g)
S, (J/mol-K) 126,8 205,2 2137 188,7
Tinh Arsggg ctia phan tng d6t chay 1 mol CH30H (1) bang O (g), thu dugc COa (g) va Ha0 (g).
Tra loi:

Phuong trinh héa hoc: CH30H (1) + %Oz (g) = CO2(g) +2H20 (g)

0 _ o0
ArSZ98 - S298 298 298 298

(CO,,g)+2xS%. (H,0,8)-S; (CH3OH,1)—%><S° (0,,8)

:213,7+2><188,7—126,8—%x205,2=156,5 J/K

Cau 16. Cho biét cac sb liéu sau:

Chit S%. (J/mol-K) Chét S%. (J/mol-K)

Ca (s) 41,4 H:O0 (g) 188,7
CaO (s) 38,1 NH; (g) 192,8

0:(g) 205,0 HCI (g) 186,9
CH. (g) 186,2 NH4CI (s) 94,6
CO: (g) 213,6

Tinh A S),, cua céc phan tmg sau:

a) 2Ca (s) + Oz (g) — 2Ca0 (s)

b) CHa (g) + 202 (g) — CO2 (g) + 2H20 (g)

c) NHs (g) + HCI (g) — NH4Cl (s)

Tra loi

a) Ap dung cong thirc tinh bién thién entropy, ta co:

A SS . =2xS5 (CaO,s)—2xS) (Ca,s)-S5(O,,8)
=2x38,1-2x41,4-205,0=-211,6 ]/ K

b) Ap dung cong thirc tinh bién thién entropy, ta co:

ArS(2)98 - 8298 (CO,,g)+2x 8298 (H,0,2) - 8298 (CH,,g)—2x 8298 (©,.2)
=213,6 +2x188,7-186,2-2x205,0=-5,2J/K

¢) Ap dung cong thirc tinh bién thién entropy, ta co:

A, Sy, =Sy (NH,ClLs)— S} (NH,,g)- S}, (HCL,g)

=94,6-192,8-186,9=-285,11/K



Dang bai vé niing luwgng tw do Gibbs

Cau 17. Tinh A G}

298

cua cac phan ung sau va cho biét dieu kién chuan cua cac phan tng do co tu xay

ra hay khong. Cho biét cac s6 liéu sau:

Chit S%s (J/mol-K) Chét S%s (J/mol-K)
Na (s) 51,3 HO (1) 70,0
Na;O: (s) 95,0 H: (g) 130,7
0: (g) 205,2 HCI (g) 186,9
CHs () 186,3 CL (s) 223.1
CO: (g) 213.8
a) H2 (g) + Clx (g) — 2HCl (g) A H),, =-184,6 kJ

b) CHs (g) + 202 (g) — CO2 (g) + 2H,0 (1) A HY. =-890,3 kJ

¢) 2Na (s) + Oz (g) — Na,02 (s) A H298 -510,9 kJ
Tra loi:

a) Tinh bién thién entropy ctia phan ng:

ASY =2xS° (HClg)— S298 (H,,g)- 8298 (Cl,,g)

r 298 298
=2x186,9-130,7-223,1=20J/K =20x10" kJ/K
Tinh bién thién ning luong tw do Gibbs ctia phan tng:

AGg98 =A Hggs TxA Sg% —184,6-298x20x10~° =-190,56 kJ
A Gggs < 0 => phan ung tu xay ra ¢ diéu kién chuan, T = 298K.

b) Tinh bién thién entropy cua phan tng:
AS) =855,(CO,,2)+2x8S) (H,0,1)-S) (CH,,g)-2x8S,.(0,,2)
=213,8+2x70,0-186,3-2x205,2=-242,9]/K =-242,9x10~ kJ/K

Tinh bién thién ning luong tu do Gibbs cua phan tng:

AGy, =AHY, —TxA S} =-890,3-298x(-242,9)x10~ =-817,9 kJ
A G),, <0=>phan tmg tu xay ra ¢ diéu kién chuén, T = 298K.

¢) Tinh bién thién entropy ctuia phan ung:

A Sy, =S5 (Na,0,,s)-2xS) (Na,s)- S, (O,,g)

:95,0—2><51,3—205,2 =-212,8T/K=-212,8x107 kJ/K
Tinh bién thién ning luong tu do Gibbs cua phan tng:
AGh, =AH), —-TxAS) =-510,9-298x(-212,8)x107

298 298 298

=-447,5k]
A, G’ . <0 =>phan tmg ty xay ra & diéu kién chuan, T = 298K.

298
Cau 18. Cho phan trng: 2NO (g) + 02 (g) — 2NO2 (g).
a) Phan tmg trén co ty xdy ra ¢ 25°C, diéu kién chuan hay khong?
b) Phan {mg trén c6 tu xay ra & 0°C, diéu kién chuan hay khong?

Biét rang A H298 =-120kJ, A, S?

205 — -150 J/K. Gia sur bién thi€n enthalpy va bién thi€n entropy cta

phan tng khong phu thudc vao nhiét do.
c) Tur gia tri ArGg tinh dwoc, hiy cho biét & nhiét do thap hon hay cao hon thi phan tng xdy ra thuan loi
hon?

Tra loi:

a) T =25+ 273 =298K, thay vao cong thtrc, ta c

A Gl =AH) —-TxAS) =-120—298x(-150)x107

298 298 298 T

=-753kl<0



Vay & diéu kién chuan, 25°C phan Gng tu xay ra.

b) T=0+ 273 =273K, thay vao cong thic, ta co

AG),=AH) -TxAS) =-120-273x(-150)x10" =-79,05kJ <0
Vay & diéu kién chuan, 0°C phan Gng tu xay ra.

¢) O nhiét d6 cao phan tig xdy ra thuan loi hon do gia tri AIG(T) am hon.
Cau 19. Xét phan ing nung voi: CaCOs (s) = CaO (s) + COz (g).

Biét cac so liéu sau:

Chit CaCoO:; (s) CaO (s) CO: (g)
S%. (J/mol-K) 92,9 38,2 213,70
AHS,, (kJ/mol) -1206,9 -635,1 -393,5

a) Hiy cho biét & diéu kién chuan va 25°C, phan trng nung voi co ty xay ra khong? Tai sao?

b) O nhiét d6 nao thi phan tng trén co thé tu xay ra trong diéu kién chuan? Gia sir A, H® va A S° khong
thay d6i theo nhiét do.

Tra loi:

a) Ta co:

A.S). =S5, (Ca0,s)+ S5, (CO,,g) - S),. (CaCO,,s)

r 298 298 298 298

= AS) =382+213,7-92,9=158,9 J/K

r 298

A H) =AH) (CaO,s)+A H) (CO,,g)—AH) (CaCO,,s)

298 298 298 298

= ArH0 =(-635,1) +(-393,5) - (-1206,9) =178,3 kJ

298

A G, =A Hy, —298xA S}, =178,3-298x158,9x107° =131kJ >0

298 298 r 298
=> Phan tmg nung voi ¢ didu kién chuan, 25°C khong thé xay ra dugc.
b) Mubn phan tng trén xay ra, ta phai co:
AG) =AH]-TxAS] <0=1783-Tx158,9x107 <0= T >1123K
Nhu vay, mudn phan tng nung voi tu xay ra ¢ diéu kién chuan phai duy tri & nhiét d6 16n hon 1123K
(hay 850°C).
Cau 20. Cho phén trng hoa hoc: CO: (g) — CO (g) + 2 Oz va céac dir kién:

Chit 0:(g) CO: @) CO ()
SSs (J/mol-K) 205,03 213,69 -197,50
A HY, (kJ/mol) 0 -393,51 -110,05

a) O diéu kién chuan va 25°C phan tmng trén c6 tu xay ra duoc khong?
b) Néu coi A H® va A S" khong phu thuc vao nhiét do, hay cho biét & nhiét d6 nao phan tng trén c6

thé tu xay ra ¢ dic¢u kién chuan?

Tra loi:
a) Ta co:
0 _ O 1 0 0
ArSZ98 - S298 (CO,g) + 5 X 8298 (Oz > g) - 8298 (Coz > g)

= ArS0 =(-197,50) +%x 205,03 -213,69 =-308,675 J/K

298

298 298 298 298

AH), =AH) (CO,g)+%foHO (0,,2)—AH),(CO,,g)

298

= ArH0 =-110,05 +%x 0-(-393,51) =283,46 kI

AG) =AH’ —298xA S’ =28346-298x(-308,675)x107° =375kI>0

r 298 r- 298 r 298



=> Phan Gng trén & diéu kién chuén, 25°C khong tu xay ra dugc.

b) Muon phan Ung trén xay ra, ta phai co:

AG)=AH-TxAS) <0=283,46-Tx(-303,675)x10" <0 =T >-918,31K
Cau 21. Cho phan trng héa hoc: 2NO (g) + O2 (g) — 2NO: (g) va cac dir kién:

Chat 0:(g) NO: @) NO (g)

S%s (J/mol-K) 205,0 239,9 210,7
AHS, (kJ/mol) 0 33,2 90,3

O diéu kién chuan va 25°C phan tng trén c6 tu xay ra duoc khong?

Trd loi:

A,S%, =2x8% . (NO,,g)-2x8S) (NO,g) - S5, (O,,8)

= A, S), =2x239,9-2x210,7-205,0 =-146,6 J/K

ArH(Z)QS =2x AfH(2)98 (NO2 ,8) =2 AfH(2)98 (NO,g)— Ang% (Oz .8)

= A Hj,, =2x33,2-2x90,3-0=-114,2KJ

A, G, =A H), —298xA S} =-113,2-298x(-146,6)x10~ =—-70,5kJ <0

=> Phan ung tu xay ra & di€u ki¢n chuan va 25°C.

Cau 22. Cho phan rng hoa hoc: KC10O; (s) — KCI (s) + %Oz (g) va céac dir kién:

O diéu kién chuan va 25°C phan tng trén co tu xay ra duoc khong?
Tra loi:

A.S,

298

=AS’

r 298

A H)

298
= ArH

A,G)

298

=g°

=AH)

0
298

Chit KC1Os (s) KCl (s) 02 (g)
S%s (J/mol-K) 143,1 82,6 205,0
A H),, (kJ/mol) -397,7 -436,7 0

298

(KCl,s) + % x S?

(02 ag) - SO

298

298

(KCIO, ,5)

= 82,6+%><205,0—143,1 =247,0J/K

298

A HJ —298xAS)

(KCl,s) +%x AH

298 r 298

(0,,2)-AH)

298

=(-436,7) +%x 0-(=397,7)=-39,0 kJ

=-39,0-298x247x10"°

=> Phan tng tu xay ra ¢ diéu kién chuan va 25°C.
Cau 23. Cho phan ung hoéa hoc: 3C (graphite, s) + 2Fe>03 (s) — 4Fe (s) + 3CO; (g) va céac dir kién:

(KCIO,,s)

=-112,6 kJ<O0

Chat C (graphite, s) Fe20s3 (5) Fe (s) CO:(g)
S5 (J/mol-K) 5,7 87,4 27,3 2137
A HY, (kJ/mol) 0 -825.5 0 -393,5

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

Tra loi:




A.S) =4xS). (Fe,s)+3x8S) (CO,,g)—3x S} (C,graphite(s)) — 2 x Sb, (Fe,0,,5)

r 298 298 298 298

= A S =4x27,3+3%x213,7-3x5,7-2x87,4=558,4J/K

r 298

A H), =4xAH) (Fe,s)+3xAH) (CO,,g)—3xAH) (C,graphite(s)) -2 x A, HY, (Fe,0,,s)

298 298 298 298 298

= A HS,, =4x0+3x(-393,5)-3x0—2x(-825,5) = 470,5 kJ

298

AGy =AH) —298xA S)  =470,5-298x558,4x107 =304,1kJ >0

298 298 r 298
=> Phan tmg khong tu xay ra ¢ diéu kién chuan va 25°C.
Cau 24. Cho phén trng hoa hoc: 3C (graphite, s) + 2Fe20s (s) — 4Fe (s) + 3COz (g) va cac dit kién:

Chat C:H4 (g) H:O (g) C:HsOH (g)
S%s (J/mol-K) 219,6 188,72 282,0
AHS,, (kJ/mol) 52,28 241,82 -235,30

a) Phan Ung trén 1a toa nhiét hay thu nhiét?

b) O diéu kién chuén va 25°C phan mg trén c6 tu xay ra dugc khong?
Tra loi:

a) Ap dung cong thirc tinh bién thién enthalpy, ta co:

Ang% - Ang% (CzHSOH’ g- AfH(Z)QS (C2H4 8= Ang% (Hzo’g)

= A HY, =(-235,3)-52,28—(-241,82) = —45,76 k] < 0

298
=> Phan ng tda nhigt.
b) Ap dung cong thirc tinh bién thién entropy, ta co:
ArS(2)98 = S(2)98 (CZHSOH’ g) - S(2)98 (C2H4 ? g) - S(2)98 (HZO’ g)

= ArHO =282,0-219,45-188,72 =-126,17 J/K

298

A G, =A H) —298xA S} =-4576-298x126,17x107 =-8,16 k] <0

298 298 r 298
=> Phan ung tu xay ra ¢ diéu kién chuan va 25°C.
TRAC NGHIEM (21 ciu)
Cau 1. bai lugng dac trung cho do mét trat ty ciia mot hé & trang théi va diéu kién xéac dinh goi la

A. Enthalpy. B. Néng lugng tu do Gibbs.

C. Entropy. D. Nang luong hoat hoa.
Caiu 2. Khi so sanh entropy cua ciing mot chit & ba trang thai khac nhau, cung diéu kién, két qua nao
dudi day la dang?

A. S (khi) < S (rdn) < S (16ng). B. S (rin) < S (16ng) < S (khi).

C. S (16ng) < S (rdn) < S (khi). D. S (khi) < S (16ng) < S (ran).

Céu 3. Phat biéu ndo sau ddy dung?

A. Entropy cang 16n thi hé cang 6n dinh. B. Khi ting nhiét d6 thi entropy ciia chét ting.

C. Mot phan g c¢6 AH < 0 thi AS > 0. D. Entropy cuia chit 16ng 16n hon entropy ciia chét khi.
Ciu 4. Qua trinh nao sau day c6 bién thién entropy am?

A. Qua trinh ngung tu hoi nudc thanh nudc mua. B. Qua trinh nau chay sét thép phé liéu.
C. Nuoc da tan ra ¢ nhiét do thuong. D. Qua trinh tiéu hoa thirc an ¢ da day.
Ciu 5. Diy nao sau ddy cac chit sap xép theo chiéu ting gia tri entropy chuan?
A.COr (s)<CO, () <COs (g). B. CO: (g) <CO: (1) <COz (s).
C.CO2(s) <CO2(g) <CO2 (D). D. CO2 (g) <COz2 (s) <CO2 (1).
Cau 6. Phan tng nao dudi day xay ra kém theo sy gidm entropy?
A. N2 (g) + 02 (g) — 2NO (g). B. N>O4 (g) — 2NO: (g).
C.2CO(g) > C(s)+CO (g). D. 2HCI (aq) + Fe (s) — FeClz (aq) + H2 (g).

Ciu 7. Bién thién entropy chuan ctia phan tng nao dudi day cé gia tri duong?
A. Ag" (aq) + Br (aq) — AgBr (s). B. 2C2Hs (g) + 302 (g) — 4CO2 (g) + 6H20 (1).



C. N2 (g) +2H2 (g) — N2H4 (g). D. 2H,0, (1) — 2H>0O (1) + O (g).
Cau 8. Bién thién entropy chudn ciia phan tmg nao dudi day c6 gia tri am?
A. C (s) + CO2 (g) — 2CO (g). B. Zn (s) + 2HCI (aq) — ZnCl; (aq) + H2 (g).
C. CaCO; (s) — CaO (s) + CO2 (g). D. 2H, (g) + 0> (g) — 2H,0 (g).
Cau 9. Cho phan tng c6 dang: A — 2B + C. Bién thién entropy chuan ciia phan tmg dugc tinh bang

biéu thtc ndo sau day?
A. S°(A) - S°(B) - S°(C).
C. S°(A)-25°(B) - S°(O).

B. S°(B) + S°(C) - S’(A).
D.2S°(B) + S°(C) - S’ (A).

Cau 10. Pai luong nao sau day dugc dung dé dy doan hodc giai thich chiéu ciia mot phan tmg phu hop
nhit & diéu kién nhiét d6, 4p suit khong d6i?

A. Bién thién entropy. B. Bién thién enthalpy.

C. Bién thién ning luong tu do Gibbs. D. Nang luong hoat hoa.
Cau 11. Bién thién niang luong tu do Gibbs dugc tinh theo biéu thirc ndo dudi day?

A. AG=TAH — AS. B. AG =AS - TAH. C.AG=AH —TAS. D. AG=TAS — AH.
Ciu 12. Mot phan tg hoa hoc AH < 0, AS > 0 va AG < 0. Phat biéu nao sau diy dung?

A. Phan {mg trén tu xay ra ¢ diéu kién di cho.  B. Phan Gng trén 1 phan tng thu nhiét.

C. D6 mét trat ty cua hé phan tng giam xudng. D. Phan tng trén dat trang thai can bang.
Ciu 13. Trudng hop ndo sau dy c6 entropy 10n nhét?

A. 01 mol C (s) 6 25°C. B. 01 mol CH;Cl (1) ¢ 25°C.

C. 01 mol CoHe (g) 6 25°C. D. 01 mol C¢Hs (1) & 25°C.
Cau 14. M6t phan tmg thu nhiét va khong tu xay ra & mot diéu kién xéac dinh. O diéu kién d6, ménh dé

nao sau day ding?

A. AS > 0. B. AH > 0. C.AG=0. D. AS <0.
Ciu 15. Cho phan tmg hoéa hoc sau: Cu (s) + % 02 (g) — CuO (s). Biét rang entropy chuén ciia cic chat
¢ 298K nhu sau: S),, (Cu,s) = 33,15 J/mol-K; S, (02,g) = 205,14 J/mol-K; S),, (CuO,s) = 42,63
J/mol-K. Bién thién entropy ctia phan tmg trén 1a

A. 195,66 J/K. B. 93,09 J/K. C. -195,66 J/K. D. -93.09 J/K.
Ciu 16. Mot phan tmg hoa hoc ¢6 AH = 119 kJ va AS =263 J/K. O nhiét d6 nao sau ddy thi phan tng
trén ty xay ra?

A. 500K. B. 382K. C. 363K. D. 200K.
Cau 17. Cho phan rng héa hoc sau xay ra ¢ 25°C: SnCly (1) + 2H20 (1) — SnOz (s) + 4HCI (g) co
AHY, = 133,0 kJ; AS),, =401,5 J/K. Bién thién nang lugng tw do Gibbs (AGY,, ) clia phan tmg trén 1a

A. -252,6 kJ. B.-13,4 kJ. C.134KkJ. D. 252,6 kJ.
Cau 18. Cho phan trng hoa hoc: CO: (g) — CO (g) + 2 Oz va céc dir kién:
Chat H20: (1) H:0 (1) 02 (g)
S, (J/mol-K) 109,6 69,9 205,1
A H),, (kJ/mol) -187,8 -285,8 0
Bién thién nang luong tu do Gibbs chuan cua phan tng ¢ 25°C 1a
A. -37700 kJ. B. -342,6 k. C.-233.5kJ. D. -157,9 kJ.

Cau 19. Hydrogen phan rng v6i nitrogen tao thanh ammonia (NH3) theo phuong trinh sau: 3Hz (g) + N2
(g) — 2NH3 (g) c6 AHY,, =-92,38 kJ/mol; AS),, =-198,2 J/mol-K. Bién thién nang luong tu do Gibbs
cua phan ung trén & 25°C la

A. 5897 kJ/mol. B. 297,8 kJ/mol. C. -33.32 kJ/mol. D. -16,66 kJ/mol.
Caiu 20. Dinitrogen tetraoxide (N204) phan huy tao thanh nitrogen dioxide (NO). Cho biét AH® = 58,02

kJ/mol; AS® = 176,1 J/mol-K. O nhiét d nao sau day thi phan Gng trén dat trang théi can béng‘?



A. 329,5°C. B. 56.5°C. C. 25,0°C. D. 98,5°C.
Cau 21. Hydrochloric acid (HCIl) phan ung véi sodium hydroxide (NaOH) tao thanh sodium chloride
(NaCl) va nuéc. Biét ring AH® = 56,13 kJ/mol; AS® = 79,11 J/mol-K. Cho cac phat biéu sau:
(1) Phan tng trén la phan g téa nhig¢t.
(2) 0 20°C, phan tmg trén ¢c6 AG=-79,31 kJ/mol.
(3) Phan tng trén ty xay ra ¢ 25°C.

Nhitng phat biéu dang 1a
A.Ca(1), () va(3). B. Chi (1) va (3).
C. Chi (1) va (2). D. Chi (1).

sy HOA HOC TRONG VIEC |
PHONG CHONG CHAY NO

g SOLUGC VE PHAN UNG CHAY VA NO

Thoi gian thyc hién: 2 tiét

1) Kién thirc
Hoc xong bai nay, hoc sinh c6 thé:

- Néu duogc khai niém, dac diém cta phan img chdy, dicu kién dé phan tng chay xay ra, mot so vi
du ve sy chay cac chat vo co va hitu co.

- Chi ra duoc nhitng san phdm ctia phan tmg chay va tac hai v6i con ngudi.

- Néu duoc khai niém vé diém chép chay, nhiét do tr bdc chay, nhiét d6 ngon ltra.

- Néu duoc khai niém, dic diém co ban cua phéan Gng nd, nd vat 1i va nd hoa hoc.

- Néu dugc khai niém vé "nd bui".

- Phan tich dugc dau hiéu dé nhan biét vé nhitng nguy co va cach giam nguy co gy chay, nd.
2) Nang luc

a) Nang lyc chung

- Nang lyc tw chu va tu hoc: hoc sinh xac dinh ding dén dong co, thai d hoc tap, tu danh gia va
di€u chinh dugc ke hoach hoc tap; tu nhan ra dugc nhitng sai sot va khac phuyc.

- Néng liec giao tiép: tiép thu kién thirc, trao d6i hoc hoi ban bé théng qua viée thuc hién nhiém
vu céac hoat dong cdp doi, nhom; co thai do ton trong, lang nghe, c6 phan ung tich cuc trong giao
tiép.

- Nang lyc hop tac: hoc sinh xac dinh dugc nhiém vu cua td/nhém, trach nhiém cta ban than, dé
xuat dugc nhitng v kién dong gop, gop phan hoan thanh nhi¢m vy hoc tap.

- Nang lyc gidi quyét van dé va sang tao: d& xuit dugc mot sb giai thich vé cac hién twong xdy ra
1a hién tugng vat ly hay hién tuong hda hoc.



b) Nang lwc chuyén biét

- Nang lyc nhan thirc hoa hoc: néu dugc va hiéu duoc cac khai niém: phéan ung chay, diém chép
chdy, nhiét do tu boc chdy, nhiét d ngon Ita.

- Nang lyc tim hiéu thé gidi t nhién duéi géc dé héa hoc: phan biét duge chay nd vat 1i va chay

nd hoa hoc; chi ra dugc sdn pham chay va tac hai déi voi con nguoi.

- Nang lyc van dung kién thire, ky nang da hoc: nhan biét, phan tich dugc nguyén nhan gay chay

nd va dua ra nhitng bién phap 1am giam nguy co chay nd.

3) Pham chét

- Yéu nwroc: nhan biét dugc vé dep cua tu nhién, ciia dat nude thong qua bo mon Hoéa hoc.

- Trach nhiem: nghiém tic thuc hién cac nhi¢ém vu hoc tap dugc giao dung tién do.

- Trung thic: thanh that trong vi¢c thu thap cac tai li¢u, viét bao céo va cac bai tap.

- Cham chi: tich cuc trong cac hoat dong ca nhan, tap thé.

- Nhan ai: quan tam, gitp dd, chia sé nhitng khé khan trong viéc thyc hién nhiém vu hoc tap.

II. THIET BI DAY HQC VA HQC LIEU

Gi4o vién

Hoc sinh

May tinh, m6 hinh phan to

Chuan bi bai ¢ nha

IIL. TIEN TRINH DAY HQC

A. HOAT PONG KHOI PONG

a) Muc tiéu: Tao tinh hudng c6 van dé va tam 1y htng tha cho HS khi bat dau bai hoc mai.

b) Noi dung: GV dua ra van dé lién quan dén bai hoc.

¢) San pham: HS tra 10i va nim dugc van dé lién quan dén bai hoc.

d) T6 chirc thyee hién: GV yéu cau HS doc SGK va tra 10i cac cau hoi trong SGK.




(®) Quan st Hinh 5.1 va Hinh 5.2, cho biét truong hop nao c6 thé giy chay, né;
truomng hop nao khong? Giai thich.

Hinh 5.1. Chai nuéc d€ trén xe 6 t6 giira trua néng Hinh 5.2, Bun céch thuy d¢ lam noéng binh rugu
B. HOAT PONG HiNH THANH KIEN THU'C MOI
Hoat dong 1: Khai niém phan &ng chay
a) Muc tiéu: HS biét khai niém phan tng chay.
b) N6i dung: HS doc SGK.
¢) San pham: HS néu duogc khai niém phan tng chay.

d) T6 chirc thuc hién:

- GV yéu cau HS doc SGK.

@

Em hay chi ra nhing su khéc
biét c6 thé cdm nhan va
quan sat dugc cha hai qué
trinh oxi hod - khi mo ta &

Hinh 5.3a va 5.3b.
a) Pinh sit bj gi b) Than cui dang chay
Hinh 5.3. M6t s6 qua trinh oxi hoa — khir
- Yéu cau HS néu khai niém vé phan tmg chay. (7)
- Yéu cau HS chu ¥ tra 16i cac cau hoi trong tuyén phu. Em hay chi ra nhing qua

trinh xay ra trong thuc té cé
gan vdi phan (ing chay.

Bong den dién (bong day
téc, béng huynh quang) phat
nhiét va anh sang ¢é phai do
nguyén nhan gay ra bdi phan
ung chay hay khéng?

by



HS doc SGK tim hiéu khai niém phan tng chay.

HS dua ra cac vi du va phan tich.

T onconcr S

Tén Ia va tru s dung nhién
liéu ran thuéng la bot Al trén
vdi bét NH,CIO,. Khi van
hanh, NH,CIO, bi nhiét phan
taora O, (vaNO, H,0, HCl) sé
dét chay Al, sinh ra rat nhiéu
nhiét. Nhiét do tang lén tdi
gan 2 800 °C khién hai nudc
va N, “nd” ra nhanh chéng,
voi phun ddy cic chat khi
dang gian nd ra bén ngoai,
tao ra luc day.

GV yéu cau HS dimg tai chd trinh bay khai niém, néu vi du va phén tich.

GV yéu cau HS khac nhan xét vé cau tra 101.

GV danh gia, két luan va chét kién thirc va chuyén sang noi dung méi.

Hoat dong 2: Piéu kién xy ra phan wng chay
a) Muc tiéu: HS biét diéu kién xay ra phan tng chay.

b) N6i dung: HS doc SGK.

¢) San pham: HS néu duoc didu kién xay ra phan tng chay.

d) T6 chirc the hién:

- GV yéu cAu HS doc SGK, néu diéu kién phan tng chay; dua ra

cac vi du, chu y tam gidc Itra.

Nhien lieu

Hinh 5.4. Tam gidc lira

- Yéu cau HS chu ¥ tra 10i cac cau hoi trong tuyén phy.

(%)

1. Hay ldy mét s6 vi du phan
Ung chdy cta chat hlu co,
phan (ing chéy cla chét vé
co. Néu cac diéu kién dé cac
phan Ung nay xay ra.

2.Vu chdy ring Amazon gay
thiét hai ndng né tdi ca thé
gidi da dién ra trong thé ki
XXI. Thao luan vé nguyén
nhan chay va tac hai cla
dam chay do.



Mét sé hydrocarbon trong
binh gas tao vdi khéng khi
hén hop né ngay & néng dé
rét thap: CH,, 1,4%, CH,,
1,6%, CH, 4,4%. Néu cac
nguyén nhan cé thé gay ra

céc vu chdy, né binh gas.

s

HS doc SGK néu diéu kién phan tng chay.
Chu y tam giac Itra.

HS dua ra cac vi du va phan tich.

GV yéu cau HS dimg tai chd trinh bay diéu kién, néu vi du va phan tich.

GV yéu cau HS khac nhan xét vé cau tra 1o1.

GV danh gia, két luan va chét kién thirc va chuyén sang ndi dung méi.
Hoat dong 3: Piém chép chay, nhiét @ tw boc chay, nhiét dd ngon lira
a) Muc tiéu: HS biét cac khai niém: diém chdp chay, nhiét do tu bdc chay, nhi¢t do ngon lura.
b) Noi dung: HS doc SGK.
¢) San pham: HS néu duoc cac khai niém: diém chép chay, nhiét do tu bdc chay, nhiét do ngon lira.

d) T6 chirc the hién:

GV yéu cau HS doc SGK, néu cac khai niém: diém chdp chay, nhiét do tu bdc chay, nhi¢t do ngon lura.

Cho vi du phan tich.
HS doc SGK tim hiéu va thuc hién nhiém vu.

GV yéu cau HS dimg tai chd trinh bay diéu kién, néu vi du va phan tich.
a) Diém chép chay & —

Diém chép chay ciia mét chdt la nhiét do thdp nhdt o Visao & ngay diéu kién nhiét
dp sudt khi quyén ma hoi ciia chdt dé sé béc chay trong do phong (khoang 25 °C),

i i W e can phai bao quan xang can
khong khi khi tiép xuc voi nguon lea. 64801 By 500k (5 Fiod



b) Nhiét dd tu bdc chay

Nhiét dé tw béc chay la nhiét dé thap nhdt ¢ ap sudt khi
quyén ma chdt chay tw chay trong khong khi dit khong can
tiép xiic voi nguoén liea.

¢) Nhiét d§ ngon lira

Nhiét dé ngon hia la nhiét @5 cao nhdt cé thé tao ra boi
phdn g chay cua chat chay trong khéng khi o ap sudt
khi quyén.

GV yéu cau HS khac nhan xét vé cau tra 10i.

¥ J—

Vi sao nhiét dé tu béc chay
clUa xang Idn hon nhiét dé
tu béc chéy cua da lam tai
xach nhung ngudi ta lai chi
dat bién cam I(ra tai cac tram

bom xang?

GV danh gia, két luan va chét kién thirc va chuyén sang ndi dung méi.

Hoat dong 4: Phan tng no

a) Muc tiéu: HS biét nd vat li va nd hoa hoc.

b) Noi dung: HS doc SGK.

¢) San phflm: HS néu duoc khai niém nd vat li va nd hoa hoc.

d) T6 chirc thyc hién:

- GV yéu cau HS doc SGK.

Céc chat khi bi gidn né thé tich dot ngdt (gidn nd trong
mot thoi gian rit ngin, ching han vai miligidy) s& giy nén
tiéng nd. Cin ¢ vao dac diém giy n6, phén chia thanh hai
loai nd chinh: nd vat li va nd hoa hoc.

- Yéu cau HS néu khai niém no vat li va no hoa hoc.

- Tra 101 céc cau hdi cua tuyén phu.

HS doc SGK tim hiéu va thuc hién nhiém vu.

(?)

Hay ké mot sé qua trinh né
quan sat dudc trong thuc té.



GV yéu cau HS ding tai chd trinh bay, néu vi du va phan tich.

1. No vat li

NG vt If la qua trinh né gdy ra bdi sw gian no rdt nhanh
vé thé tich ma khong kém theo phan vmg hoa hoc.

Pic di€ém co ban ctia nd vit li 1a khong lién quan dén phan
g hod hoc. Vi du, nd sdm 18p xe khi bi bom qué cing,
nd ndi hoi hodc cac thiét bi 4p lyc khi 4p sudt khi hodc hoi
qua lém,...

2. Né hoéa hoc

N6 hoa hoc la qua trinh né gy ra béi phdn g hoa hoc
dién ra véi téc do rdt nhanh, tod nhiéu nhiét nén gay ra
sw tang thé tich dot ngot.

Pic diém co ban khac biét vai nd vit i 12 nd hoa hoc
phai c6 phan ing hod hoc. Sau diy 1a mot s6 vi du vé nd
hoa hoc.

bR

Phich dung nuédc véi phan
rudt lam bang thuy tinh
trang bac gém 2 16p, gida 2
Idp nay la chan khéng. Giai
thich vi sao né ruét phich
dung nudc la sund vat li.

@
Céc truang hop sau day la nd
vat I hay né hod hoc?

a) N6 ndi ap suat khi dun nau.

b) Né khoang tau chia dau
da hat gan can dau.

(2]
Trong trudgng hop nao thi
phan Ung cta CH, vai O, la
phan ung chdy, phan Ung
né?

Thao ludn tuong tu vdi
trudng hop cua cén.

Vidu 1 ) Methane trong khi gas tron vdi oxygen khong

khi gy nd rat manh do phan (ng:
CH,(g) + 20,(g) - CO,(g) + 2H,0(g)
AHY, =-802,5k)

298
Phan (ng ndy tod rit nhiéu nhiét, cdc san pham bi d6t
néng manh, thé tich ting dot ngdt nén gay nd.

|Vidq,|2 ) Thuéc né TNT (2, 4, 6-Trinitrotoluene,

Ap dung diéu kién chay theo
“tam gidc Iia" cho phan Ung
né cé luén dung hay khéng?

3. N& bui

C,HN.O,) dung trong quén sy ¢é phan umng
nd nhu sau:

5 3
C.H,N,O(s) = 6CO(g) + EHz(g) + ENz(g} + (5}

@

Nhiéu vu nd, dic biét xay ra trong nha may, cong xudng
lai ¢6 nguyén nhén tir nhitng hat bui min nhu nhya, than,
kim loai, cao su, ngii cdc,... trong khong khi. Nhimg vy
n6 nhu viy c6 tén goi chung 1a “né bui”. Mét vu néd bui ¢6
thé xay ra néu hdi ty dh 5 diéu kién sau:

NG bui cé thé gay ra béi (céc)
bui min nao sau day: bui
duéng an, bui gidy, bui cat?



* Nhién liéu dang bui min. @m ....... == :

* Bui nhién liéu phan tan trong khéng khi: bui cang min, ' Nam 1785, vu nd bui aaui
khé ning giy né cang cao do phat tan nhanh va dé lo limg ' tién dugc ghi nhan tai kho|
trong khong khi. banh mi cha 6ng Giacomelli

) . (Gia-cé-mé-li), thuong nhan |
* C6 oxygen. ' ngudi Y. Nguyén nhan gay |
* Nguén nhiét gy kich né: c6 thé 1a ngon Iira, tia ltra dién N6 la do bot mi lo ling

trong khéng khi, bat Iia tir|
chiéc dén dau. Hau qua tﬁ::
| khién cho hai cdng nhan bi
* Khong gian kin: khong gian trong nha xudng, thiét bi, . thuong. '
th chira, thiét bi ngén bui, 6ng dan,...

(gdy béi chap dién hodc tinh dién do thiét bi khéng ndi
dat), nhiét do ma sat,...

GV yéu cau HS khac nhan xét vé ciu tra 10i.
GV déanh gia, két luan va chdt kién thirc va chuyén sang ndi dung méi.

C. HOAT PONG LUYEN TAP
a) Muc tiéu: Luyén tap, cing cb kién thirc di hoc trong bai.
b) Noi dung: HS tong két nhitng ndi dung da hoc.

¢) San pham: HS so d6 héa ndi dung kién thirc.

P

* Nhing phan (ing oxi hoa - khir ma chat oxi hoa thuéng la oxygen trong khéng khi, toa ra
nhiéu nhiét va phat ra anh sang goi la phan ting chay.

* Phan Ung chay chi xay ra khi cé du ba diéu kién: chat chdy, chat oxi hoa (thudng la oxygen
trong khéng khi) va nguén nhiét khai mao.

* Piém chdp chay cia mét chit la nhiét dé thap nhat & dp suat khi quyén ma hoi clia chat dé
sé& bac chay trong khéng khi khi tiép xdc véi nguén |da.

* Nhiét dé tu béc chéy 1a nhiét dé thap nhat & dp suat khi quyén ma chét chdy tu chay trong
khéng khi du khéng can tiép xdc véi nguén Ila.

* Nhiét d6 ngon Il la nhiét d6 cao nhat cé thé tao ra béi phan ting chéy ca chat chay trong
khéng khi & ap suat khi quyén.

* N&vat lila qua trinh nd gay ra béi su gian nd rat nhanh vé thé tich ma khéng kém theo phan
Ung hod hoc.

* N& hod hoc la qua trinh né gay ra béi phan tng hoa hoc dién ra véi téc dé rat nhanh, toa
nhiéu nhiét nén gay ra su ting thé tich dét ngét.

* NO bui la vu né gdy ra bdi cac hat bui ran cé kich thudc nhé (nhu bét nhua, bét duang,
bét ngl coc, bot kim loai,...) ¢ khd nang tic dung vdi oxygen va toa nhiét manh trong
khéng khi.

d) T6 chirc thye hién:

GV van dap HS nhing ndi dung chinh cta bai hoc.



HS ty tong két.

D. HOAT PONG VAN DUNG
a) Muc tiéu: Luyén tap, van dung cac kién thirc giai quyét cac van dé thuc tién.
b) N6i dung: HS dua ra céc vi du va phan tich vi du.
¢) San phim: K§ ning van dung vao giai thich cac van dé dat ra.
d) T6 chirc thye hién:
GV yéu cau HS lam cac bai tap trong sach chuyén dé.

GV yéu cau HS tim hiéu thém cac vi du thyuc té vé phan tng chay nd va cac bién phap ngin ngira nguy
co chay nd.

&l HOA HOC TRONG VIEC _
PHONG CHONG CHAY NO

Bﬁs ' HOA HOC VE PHAN UNG CHAY, NO

Thoi gian thyc hién: 02 tiét

I. MUC TIEU
1) Kién thirc
Hoc xong bai nay, hoc sinh c6 thé:

- Tinh dugc A H° mot s6 phan tmg chay, nd dé du doan mirc d6 manh liét ctia phan tng chay,
né.
Al

- Tinh dugc su thay d6i cua toc do phan tng chay, tc d6 phan tng "ho hdp" theo gia dinh vé su
phu thudc vao nong d6 oxygen.

2) Nang luc
a) Nang lyc chung

- Nang lyc tw chu va tu hoc: hoc sinh xac dinh ding dén dong co, thai d6 hoc tap, tu danh gia va
di€u chinh dugc ke hoach hoc tap; tu nhan ra dugc nhitng sai sot va khac phuc.

- Néng lic giao tiép: tiép thu kién thirc, trao d6i hoc hoi ban bé théng qua viée thuc hién nhiém
vu cac hoat dong cdp doi, nhom; co thai do ton trong, lang nghe, c6 phan ung tich cuc trong giao



tiép.

- Nang lyc hop tac: hoc sinh xac dinh dugc nhiém vu cua td/nhom, trach nhiém cua ban than, dé
xuat dugc nhiing y kién dong gdp, gop phan hoan thanh nhiém vu hoc tap.

- Nang liee gidi quyét van dé va sang tao: d& xuat duge mot sé giai thich vé cac hién twong xay ra
1a hién tugng vat ly hay hién tuong hda hoc.

b) Nang lwc chuyén biét
- Nang lyc nhan thirc hoa hoc: hiéu duogc ban chét hoa hoc cua phéan Gng chay, nd.

- Nang lyc tim hiéu the gioi tw nhién duoi goc do hoa hoc: xem xét, du doan mirc dé ctia phan
ung chay, n6 dya vao tinh toan.

- Nang lie van dung kién thire, ky ning da hoc: xem xét su thay ddi toe do phan ing chay, nd dua
vao nong do oxygen.

3) Pham chit

- Yéu nuéc: nhan biét duoce vé dep cua ty nhién, cua dat nuée thong qua bd mén Hoéa hoc.
- Trach nhiem: nghiém tic thuc hién cac nhi¢ém vu hoc tap dugce giao dung tién do.

- Trung thic: thanh that trong vi¢c thu thap cac tai li¢u, viét bao céo va cac bai tap.

- Cham chi: tich cuc trong cac hoat dong ca nhan, tap thé.

- Nhan di: quan tam, gitp do, chia sé nhirng kho khan trong viéc thuc hién nhiém vu hoc tap.

II. THIET BI DAY HQC VA HQC LIEU

Gido vién Hoc sinh

May tinh, md hinh phan tir Chuan bi bai & nha

IIL. TIEN TRINH DAY HQC
A. HOAT PONG KHOI PONG
a) Muc tiéu: Tao tinh hudng c6 van dé va tam 1y htng thi cho HS khi bat dau bai hoc méi.
b) Noi dung: GV dua ra van dé lién quan dén bai hoc.
¢) San pham: HS tra 16i va naim dugc van dé lién quan dén bai hoc.

d) T6 chirc thye hién: GV yéu cau HS doc SGK va tra 10i cac cau hoi trong SGK.




G) Quan sat cac phan ng trong Hinh 6.1 va Hinh 6.2, cho biét td¢c d6 ctia phan (g
nao lén hon?

Hinh 6.1. Than cti dang chay Hinh 6.2. Phdo hoa nd trén bau troi
B. HOAT PONG HINH THANH KIEN THUC MOI
Hoat dong 1: Bién thién enthalpy ciia phin ng chiy né
a) Muc tiéu: HS biét bién thién enthalpy cua phan tng chay no.
b) Noi dung: HS doc SGK, dua vao su hiéu biét ban than dé tra 10i.
¢) San pham: HS néu duoc bién thién enthalpy ctia phan tng chay nd.

d) T6 chirc the hién:

GV yéu cau HS doc SGK, néu bién thién enthalpy ctia phan ting )

chay nd. "
C6 nhiing cach nao dé tinh
Yéu cau HS néu vi du va phan tich. bién thién enthalpy cua

e e 7 ~ y e £ phémmg?
Chu y tra 101 cac cau hoi trong tuyén phu.

HS doc SGK;

HS lay céc vi du va phan tich.

GV yéu cau HS dimg tai chd trinh bay, néu ting vi du va phan tich.



Cho phan tng d6t chay carbon:

C(s) + O0,(g) = CO,(g)
Tinh bién thién enthalpy chuin cta phan (mg. Tinh nhiét
lugng (theo kJ) toa ra khi dét chay hoan toan 1 gam C.
Giai: Bién thién enthalpy ctia phan ng:
A H,, = A H),(CO,(g) — [AH,(C(s) + A H},(0,(2))]

=-393,5 kJ.

D6t chdy 1 gam C toa ra nhiét lugng 1a:

393,5:12=328kl.

Cho phan g sau:
2H,(g)+ O,(g) - 2H,0(g)

a) Tinh A H),, clia phan img theo nang lugng lién két.

b) Cho biét d6t chiy hoan toan 1 gam H, s& toa ra bao

nhiéu kJ nhiét lugng.

Giai:

a) Bién thién enthalpy ctia phan tng:

AHS, =2 xE(H)+1xE(0,) -2 x E,(H,0)
m2xE . +1xEo,-2kx2E

=2x436+ 1 x498 —4 x 464
=—486 k.

O-H

b) Dot chay 1 gam H, tod ra nhiét lugng la:
486 :4=121,5klJ.

) -

1. Dét chdy hoan toan 1 gam
(& thé hoi) méi chat trong
diay CH, CH(CI, CHCI,
CHCL,, CCl, sé toa ra bao
nhiéu kJ nhiét lugng
trong diéu kién chuan?
Biét san pham phan Ung
la CO,, H,0, HCl, Cl, déu &
thé khi. Ning lugng cla
mét s6 lién két dugc cho
& Phu luc 3.

2. S0 sanh muc dé manh liét
cia phan Ung dét chay
cac chat trén.

Xac dinh nhiét luong (kJ)
tod ra khi dét chay hoan
toan 1 gam médi chat CH,,
C,H, & diéu kién chuan. Biét
cac san pham thu dugc déu
& thé khi.



Vidu 3 ) Cho cac phan img dét chdy melamine, methane

va acetylene:

CHN,(9)+ 0,(6) > 3C0,(@) + 3H,0(g) + 3N,(&) ()

AR’ =-1973.6k]

r 298

CH,(g) + 20,(g) = CO,(g) + 2H,0(g)

AH) =-890,5k]

C,H,(g)+ %Oz(g) —2C0,(g) + H,0(g)

AH. =-13002kJ

r- 108

Mot s§ mudi giau oxygen (KNO,, KCIO,, KMnO,) khi phan huy s& giai
phéng oxygen. Kha ning giy chdy, né ctia mdi chit nay ting lén hay giam
xudng khi c6 mat thém chat khir (vi du nhu carbon)? Giai thich bing céc tinh
toan cu thé.

Giai: Phuong trinh hoé hoc ctia cac phan ing phéan huy khi chua c¢6 mat carbon:

2KNO (s) 2> 2KNO,(s) + O,(g) (1)
2KCIO,(s) > 2KCl(s) + 30,(g) 2)
2KMnO,(s) —*» K, MnO (s) + MnO.(s) + O,(g) 3)

Tinh bién thién enthalpy ctia cac phan tmg (1), (2), (3).
A H), (1) =[2AH), (KNO,(s)) + A H),, (0,(g)] - 2A H),, (KNO,(s))
=[2 x (—369,8) + 0] — 2 x (—494,6) = 249.6 kJ;
Tinh tuwong tu véi cac phan ing (2) va (3) duge:
AH},(2)=-77,6 kI;

AH, (3)=-256KJ.

Phuong trinh hod hoc ctia cac phan rng khi ¢6 mat carbon:

2KNO,(s) + C(s) ~L» 2KNO (s) + CO () (1)
2KCIO,(s) + 3C(s) —» 2KCl(s) + 3CO,(g) 2)

2KMnO (s) + C(s) —> K,MnO,(s) + MnO,(s) + CO,(g) (3"



Tinh bién thién enthalpy ctia cac phan tmg (17), (27, (3°):
A HY (1) =-143,9 kJ;

298

A HS (2))=-1258,1 kJ;

298
AHS, (37)=-419,1 kJ.
Nhu viy, v6i ca ba phan timg, khi c6 mit thém chat khu

carbon, A HJ,, tré nén &m hon nhiéu, nghia 1a phan tng

tro nén manh liét hon.

GV yéu cau HS khac nhan xét vé cau tra 101.

GV danh gia, két luan va chét kién thire va chuyén sang noi dung méi.
Hoat dong 2: Sy thay ddi téc dd phan ng theo nong dd oxygen
a) Muc tiéu: HS biét su thay ddi toc d6 phan tmg theo ndng d6 oxygen.
b) Noi dung: HS doc SGK, dua vao su hiéu biét ban than dé tra 10i.
¢) San pham: HS néu duoc su thay doi tdc do phan tng theo ndng do oxygen.

d) T6 chirc thie hién:

GV yéu cau HS doc SGK tim hiéu vé su thay doi tbc do phan tng theo nng do oxygen vdi cac phan
tmg chay va phan tng ho hap.

HS doc SGK;

HS 14y céc vi du va phan tich.

GV yéu cau HS ding tai chd trinh bay, néu timg vi du va phén tich.

1. Phan iing chdy

D€ phan Ung chdy xdy ra, cin phai ¢6 su tham gia clia
oxygen. Néu nong d6 oxygen giam thi toc do phan tmg
chay ciing bi giam di.
(Vidu5 ) Cho phan {mg dét chay hydrogen:

2H,+0,->2H0
Thuc nghiém xac dinh biéu thirc tdc dd phan tng:

V= kcii Cf;j

Hay cho biét tdc do phén (ng ndy s& thay doi nhu thé nao

néu nong d6 oxygen giam di 2 lan. Gia thiét cac yéu to
khac khong dai.



Giai: Goi ndng d6 ban dau cla céc chét nhu sau:
CH:= xM, Co, =yM
Biéu thirc tdc d0 phan Umg sé la:
V. — kx|.5y0.7 {1)

Biéu thirc toc do phan Uing sau khi giam nong d¢ oxygen
la:

v, = kx'*(0,5y)"” (2)
Chia timg v€ cua (2) cho (1), ta dugc:
0.7
0,5
v, (05)" :;) =0,5"" =0,615
v, y"

Nhur vy, téc d6 phan ing d6t chay hydrogen s& giam, chi
bang 0,615 1an tdc dd trudce khi thay d6i ndng do oxygen.

@

Giai thich vi sao & nhiing noi
¢6 diéu kién, ngudi ta bom
khi nito vao |6p xe 6 té thay
cho khéng khi.



2. Phan ting “hé hap”
Cdc phan tir hemoglobin (Hb) trong té bao mau lam nhiém
vu vén chuyén oxygen tir phdi t6i cdc co quan va vin
chuyén carbon dioxide tir cdc co quan vé phdi. Mt trong
nhitng phan (rng quan trong nhat cta qud trinh hd hap la
phan (g gitra Hb véi O, & phdi:

Hb + 0, — HbO, 3)
Biéu thirc téc dd cua phan (g (3):

r= b0 (4)
Biéu thirc (4) cho thdy néu nong do oxygen giam bao nhiéu
lan thi tdc d6 phan g (3) gidm di bdy nhiéu lin.

|

Hinh 6.4. Cac phin nr Hb
nhan O, & phoi

#  E—

Giai thich cac yéu t6 nguy
hiém trong ba truéng hop
sau:

a) Nga trong phong hep
va kin.

b) Hit thd trong khu vue kin
c6 dam chay.

c) D6t than trong phong
kin. Cho biét khi thiéu
khéng khi, than chay sinh
ra nhiéu khi CO.

. e ~.

| *Néundng dé oxygen trong khong khi giam xuéng dén 16%, dé c6 dii oxygen cho co'thé, nhip thé
| va nhip tim tang Ién, xuat hién cdm giac dau dau va buén nén. Néu néng dé oxygen trong khéng |

khi con 8% sé bi bat tinh, thiét mang trong 7 — 8 phut.

khi giam xuéng con 12% sé gay chéng mat, khong ding viing. Néu néng dé oxygen trong khéng |

| T4t ca cac co quan trong co thé déu can dung oxygen, trong dé nao tiéu thu nhiéu oxygen nhat, i
" khoang 25% lugng oxygen cung cap cho co thé (mac dii ndo chi cé khéi luong trung binh 1,4 kg).

GV yéu cau HS khac nhan xét vé cau tra 1o1.

Buoc 4: Ket luan, nhan dinh

GV danh gia, két luan va chét kién thirc va chuyén sang ndi dung méi.

C. HOAT PONG LUYEN TAP

a) Muc tiéu: Luyén tap, cing cd kién thirc da hoc trong bai.
b) Néi dung: HS tong két nhitng noi dung di hoc.

¢) San pham: HS so d6 hoa ndi dung kién thirc.



?

* Dua vao ddu va gia tri bién thién enthalpy ctia phan (ng chay, né cé thé danh gia dugc
muc d6 manh liét cta ching. N6i chung, phan (ng toa ra nhiéu nhiét hon thudng xay ra
manh liét hon.

* Oxygen can cho su chay va su hé hdp. Khi néng dé oxygen giam, téc dé phan ting chay va
phan ung "hé hdp" cing giam.
d) T6 chirc the hién:
GV van dap HS nhing ndi dung chinh cta bai hoc.

HS ty tong két.

D. HOAT PONG VAN DUNG
a) Muc tiéu: Luy¢n tap, van dung céac kién thuc giai quyét céc van dé thuc tién.
b) Noi dung: HS dua ra cac vi du va phan tich vi du.
¢) San pham: K¥ ning van dung vao giai thich cac vin dé dit ra.
d) T6 chirc the hién:
GV yéu cau HS lam céc bai tap trong sach chuyén dé.

GV yéu cau HS tim hiéu thém cac vi du thyuc té vé phan tng chay nd va cac bién phap ngin ngira nguy
co chay nd.

Bi f ' pHONG CHONG VA XU Li CHAY NG

Thoi gian thuc hién: 02 tiét

I. MUC TIEU
1) Kién thirc
Hoc xong bai nay, hoc sinh c6 thé:
- Néu dugc nguyén tic phong chdng va xir li chay nd.

- Gidi thich dugc nguyén tdc cua viéc su dung nudc, cat, khi CO,, bot chira chay dé xu 1i dam
chdy cling nhu cac truong hop khong str dung dugc cac chat chita chdy nay.

2) Nang luc
a) Nang luc chung

- Nang lyc tw chu va tu hoc: hoc sinh xac dinh dung dén dong co, thai do hoc tap, tu danh gia va
di€u chinh duogc ké hoach hoc tap; tu nhan ra dugc nhitng sai so6t va khac phuc.



- Nang luc giao tié}?: tiép thu kién thue, trao d6i hoc hoi ban beé thong qua viéc thuc hién nhiém
vu cac hoat dong cdp doi, nhom; co6 thai do ton trong, lang nghe, c6 phan ung tich cuc trong giao
tiép.

- Nang lyc hop tac: hoc sinh xac dinh dugc nhiém vu cua td/nhom, trach nhiém cua ban than, dé
xuat dugc nhiing y kién dong gdp, gop phan hoan thanh nhiém vu hoc tap.

- Nang liee gidi quyét vin dé va sang tao: d& xuat duge mot sé giai thich vé cac hién twong xay ra
1a hién tugng vat ly hay hién tuong hda hoc.

b) Nang lwc chuyén biét
- Nang liwe nhdn thire héa hoc: biét cach phong chéng va xir 1i chay nd.

- Nang lyc tim hiéu thé gioi tw nhién duoi goc do hoa hoc: hiéu duoc ban chét cua cac phuong
phép phong chong chay nd va xu i chay no.

- Néng lwe van dung kién thire, kj ndng da hoc: ap dung cac bién phap phong chéng chay nd va
xur 1i chay nod.

3) Pham chit

- Yéu nuéc: nhan biét duoc vé dep cua ty nhién, cua dat nuée thong qua bd mén Hoéa hoc.
- Trach nhiem: nghiém tuc thyc hién cac nhiém vu hoc tap dugc giao dung tién do.

- Trung thiyc: thanh that trong viéc thu thap cac tai liéu, viét bdo cdo va cac bai tap.

- Cham chi: tich cuc trong cac hoat dong ca nhan, tap thé.

- Nhdn di: quan tam, gitp do, chia sé nhirng kho khan trong viéc thuc hién nhiém vu hoc tap.

II. THIET BI DAY HQC VA HQC LIEU

Gido vién Hoc sinh

May tinh Chuan bj bai ¢ nha

III. TIEN TRINH DAY HQC
A. HOAT PONG KHOI PONG
a) Muc tiéu: Tao tinh hudng c6 van dé va tam 1y htng thi cho HS khi bat dau bai hoc mai.
b) Noi dung: GV dua ra van d¢ lién quan dén bai hoc.
¢) San pham: HS tra 16i va ndm duoc van dé lién quan dén bai hoc.

d) T chitc thye hién: GV yéu cau HS doc SGK va tra 16i cac cau hoi trong SGK.




@) Hinh 7.1 14 hinh anh ghi lai mdt dam
chay xay ra tai kho chira dau. Theo
em, c¢6 thé dung nudc dé dap tit dam
chay nay hay khéng?

Hinh 7.1. BPam chdy xay ra tai mdt kho chira dau

B. HOAT PONG HiINH THANH KIEN THU'C MOI
Hoat dong 1: Cac nguyén tic chung
a) Muc tiéu: HS biét cac nguyén tic chung.
b) Noi dung: HS doc SGK, dua vao su hiéu biét ban than dé tra 1oi.
¢) San pham: HS néu duoc cac nguyén tic chung.

d) T6 chirc the hién:

GV yéu cau HS doc SGK; néu cac nguyén tic chung. @

HS luu ¥ céc ciu hoi tuyén phy. Khi chta chdy bang nuéc,
nudc bi néng dén hoé hai
va bay di. Néu vai trd cua
qua trinh nay trong viéc xu
li dam chay, so sanh vdi viéc
xUf I bang cat.

HS doc SGK.

GV yéu cau HS ding tai chd trinh bay.
€D cic NGUYEN TAC CHUNG
* Nguyén tic chung dé phong chay, né: tach roi ba yéu t&
1a chit chay nd, chat oxi hoa va méi lira.
* Nguyén tdc chung dé chong va xi li chdy, né: ha thap

tdc dé chdy cuia vt liéu dang chay dén mirc tdi thiéu va
phan tan nhanh nhiét luong ciia dam chay ra ngoai.

GV yéu cau HS khac nhan xét vé cau tra 1o1.



GV déanh gia, két luan va chdt kién thirc va chuyén sang ndi dung méi.
Hoat djng 2: Cic phwong phap phong va chira chay
a) Muc tiéu: HS biét cac phuong phap phong va chita chay.
b) Néi dung: HS doc SGK, lam vi¢c ca nhan, lam viéc nhém.
¢) San pham: HS néu duoc cac phuong phap phong va chita chay.

d) T6 chirc thie hién:

- GV chia HS thanh 3 nhém, giao cho mdi nhém mot nhiém vu:
Nhém 1: tim hiéu phuong phap phong chay.
Nhom 2: tim hiéu phuong phap chira chay.

Nhom 3: tim hiéu vé cac dung cu chira chay.

HS doc SGK, thuc hién nhiém vu theo nhoém.

HS trinh bay cac ndi dung ra céac td gidy AO.

GV yéu cau dai dién nhém HS 18n bang trinh bay.

GV yéu cau HS khac nhan xét vé ciu tra 1oi.
GV danh gia, két luan va chét kién thirc va chuyén sang ndi dung méi.

C. HOAT DONG LUYEN TAP
a) Muc tiéu: Luyén tap, cing cd kién thirc da hoc trong bai.
b) Noi dung: HS tng két nhitng ndi dung da hoc.
¢) San pham: HS so d6 hoa ndi dung kién thirc.

P

* Nguyén tac chung dé phong chay, né la tach rai ba yéu té chat chay né, chat oxi hoa va
moi lira.

* Nguyén tic chung dé chdng va xu li chdy, nd: gidm téc dé chdy cla vat liéu dang chdy dén
muc téi thiéu va phan tan nhanh nhiét lugng cia ddm chéy.

* Cac chét chiia chdy théng dung la nuédc, cat, khi CO,, bot chifa chay. Tuy vao tinh chat dém
chay dé sir dung chat chiia chay thich hap.

d) T6 chirc thue hién:
GV van dap HS nhiing ndi dung chinh cta bai hoc.

HS ty tong két.



D. HOAT PONG VAN DUNG
a) Muc tiéu: Luy¢n tap, van dung céac kién thuc giai quyét cac van dé thuc tién.
b) Noi dung: HS dua ra cac vi du va phan tich vi du.
¢) San pham: K¥ ning van dung vao giai thich cac vin dé dit ra.
d) T chirc thye hién:
GV yéu cau HS lam cac bai tap trong sach chuyén dé.

GV yéu cau HS tim hiéu thém cac vi du thuc té vé& phan tng chiy nd va cac bién phap ngin ngira nguy
co chday no; cac bién phap phong chong chay no va xtr li chay nd.



