CHUONG 1: CAU TAO NGUYEN TU (SACH BAI TAP CANH DIEU )
Bai 2: CAC THANH PHAN CUA NGUYEN TU
Bai 2.1 trang 4 sach bai tap Hoa hoc 10: Phat biéu nao sau day la khong diang?
A. Tat ca cac nguyén tit déu co proton, neutron va electron.
B. Proton va electron la cac hat mang dién, neutron la hat khong mang dién.
C. Electron tao nén 16p vo nguyén tu.
D. S6 lwgng proton va electron trong nguyén tit la bang nhau.
Bai 2.2 trang 4 sach bai tap Hoéa hoc 10: Chon twr thich hgp dién vao cho trong trong moi phat biéu sau:
a) Trong nguyén t&, khoi lwvgng tap trung chi yéu o .....
b) Kich thuéc hat nhan rét ..... so vdi kich thudc nguyén ti.
c) Trong nguyén tt, phan khong gian ..... chiém cha yéu.
d) Trong thi nghiém cta Thomson, hat tao nén tia am cuc la .....
Loi giai:
a) Trong nguyén t, khoi lugng tap trung cha yéu ¢ hat nhan.
b) Kich thwdc hat nhan rat nhé so véi kich thuwdc nguyén ti.
c) Trong nguyén t¥, phan khéng gian réng chiém chu yéu.
d) Trong thi nghiém cta Thomson, hat tao nén tia am cuc la electron.
Bai 2.3 trang 4 sach bai tap Héa hoc 10: Nhitng phat biéu nao sau day la dung?
A. Néu mot nguyén tir c6 17 electron thi nguyén tir d6 ciing c6 17 proton.
B. Néu mot nguyén t ¢ 17 electron thi nguyén ti d6 cling c6 17 neutron.
C. Néu mot nguyén tir c6 17 electron thi ion tao ra tir nguyén ti¢ d6 c¢6 17 proton.
D. Néu mot nguyén ti¥ c6 17 electron thi ion tao ra tir nguyén t@ dé c6 17 neutron.
E. Néu mét nguyén t c6 17 electron thi ion tao ra tit nguyén t d6 c6 17 electron.
Loi giai:
Dap an dung la: A va C

Trong nguyén tw, s6 proton bang so electron. Cac ion dugc tao ra tir nguyén t& d6 c6 so proton bang so

proton cuia nguyén tir nhung khac so electron.

B sai vi s6 neutron trong nguyén ti c6 thé bang hoac khac so electron, khong thé xac dinh s6 neutron cta

nguyeén tr bang cach dwa vao so electron.
D sai vi khong thé xac dinh s6 neutron ctia ion bang viéc dya vao so electron.

E sai vi s0 electron cta ion khac so electron ctia nguyén tir. Néu nguyén tir mat electron thi tao ion dwong;

néu nguyeén t nhan electron thi tao ion am.

Bai 2.4 trang 4 sach bai tap Héa hoc 10: Nguyén tt dwgc tao nén tit ba loai hat co ban. Hay hoan thanh

bang mo ta vé moi loai hat sau:

Loai hat Khoi Irong (amu) Dién tich (ep)
(1) (2) 0
(3) 0,00055 (4)
(5) (6) (7)
Loi giai:
Loai hat Khoi lrgng (amu) Dien tich (eo)
neutron 1 0
electron 0,00055 -1
proton 1 +1

Bai 2.5 trang 4 sach bai tap Hoéa hoc 10: Nhitng phat biéu nao dwdi daykhong ding?
A. Bién tich cua proton va electron c6 cung do 16n nhung ngugce dau.
B. C6 nhitng nguyén ti khong chita neutron nao.



C. Mot s6 nguyén ti khong c6 bat ki proton nao.

D. bién tich ctia proton va neutron c6 cung do 16n nhung ngugce dau.

E. Trong nguyén tw, s6 hat proton luén bang so hat electron.

G. Khoi lvgng cuda proton va neutron xap xi bang nhau va 16n hon nhiéu khoéi lvgng cuda electron.
Loi giai:

DPap an dung la C va D.

Phét biéu C sai vi nguyén tit bat budc phai c6 proton.

Phat biéu D sai vi neutron khong mang dién.

Bai 2.6 trang 5 sach bai tap Hoéa hoc 10: Biét rang mot loai nguyén ti dong (Cu) c6 29 proton va 34
neutron. Nhitng phat biéu nao sau day la ding?

A. Nguyén ti dong c6 29 electron.

B. Hat nhan nguyén t& dong trén c6 tong so hat 1a 63.

C. Ion Cu" c6 28 electron.

D. Ion Cu" c6 30 electron.

E. Ion Cu’ c6 28 proton.

Loi giai:

Dap an dung la: A, B, C

A ding vi nguyén tir dong c6 s6 electron = s6 proton = 29.

B ding vi so hat trong hat nhan nguyén tir dong = 29 + 34 = 63.

C dung, D sai vi Cu nhuong 1 electron tao ion Cu®. S6 electron ctia Cu” =29 — 1 = 28.

E sai viion Cu” ¢6 s6 proton la 29 (bang so proton cua Cu).

Bai 2.7 trang 5 sach bai tap Héa hoc 10: Mat trong s6 nhitng phan tng phd bién nhat giita ion va cac

phén ttt & céc dam khi trong vii try 1a: H, + T2 = H+H,

Biét nguyén tit H c6 1 proton va 1 electron. S6 proton, neutron va electron cia ion H+3H3+ lan luot la
A.2p;1nvale. B.2p;lnva2e. C.3p;0nvale. D.3p;0OnvaZle.

Loi giai:

Pap an dung la: D

+ SO proton ctia ion H, bang tong s6 proton ctia 3 nguyén ti¥ H 1a 3.

+ Nguyén tit H khong c6 neutron nén ion H, cling khong c6 neutron.

+Viion f5 mang dién tich 1+ nén s6 proton nhiéu hon s6 electron la 1, vay ion H3" 62 electron.
Bai 2.8 trang 5 sach bai tap Hoa hoc 10: Mot nguyén ti¥ C c6 6 proton va 6 neutron. Mot nguyén t¢ O c6
8 proton va 8 neutron. Xét cac phan tx CO va CO; tao nén tr cac nguyén t O va C & trén. Hay noi moi vé
& cot A twong tng vGi 1 hoac nhiéu vé ¢ cot B

Cot A Cot B

a) Phan vt CO 1. c6 s6 proton va sd neutron bang nhau.
b) Phan tw CO2 2. c6 khdi hrong xap xi 28 amu.
3. c6 khéi hrong xap xi 44 amu.
4. cd 22 electron.
5. co6 sb hat mang dién nhiéu gap hai lan sé
hat khéng mang dién.
Loi gidi:
andivdil,2,5. bndivdil,3,4,5.
Gidi thich:
- Phan tw CO:

+ C6 so proton = sO neutron =6 + 8 = 14

+ Khéilugng=(6.1+6.1)+(8.1+8.1)=28amu

+ S6 hat mang dién la 2 . (6 + 8) = 28 gap doi so hat khong mang dién la 14
- Phan tr CO.:

+ C6 s6 proton = so neutron = so electron =6 + 8.2 =22

+ Khéilugng=(6.1+6.1)+2.(8.1+8.1)=44amu



+ S6 hat mang dién la 2 . (6 + 8.2) = 44 gap doi so hat khong mang dién la 22

Bai 2.9 trang 5 sach bai tap Hoéa hoc 10: Nguyén ti N c6 7 proton, nguyén tit H c6 1 proton. SO lugng

hat proton va electron c6 trong ion NH,4" la

A. 11 proton va 10 electron.
C. 10 proton va 11 electron.
Loi giai:

Dap an dung la: A

B. 11 proton va 11 electron.
D. 10 proton va 10 electron.

Nguyén tir/ ion SH proton S6 electron
N 7 7
H 1 1
NH4~ T+4.1=11 T+4.1—-1=10

Bai 2.10 trang 6 sach bai tap Héa hoc 10: M6t ban hoc sinh mudn xdy dwng moét mé hinh nguyén ti
hydrogen c& 16n theo ding ti 1é dé trung bay trong hdi chg khoa hoc & tredng. Néu nguyén ti ¢ dudong
kinh 1,00 m thi hoc sinh d6 phai xay dyng hat nhan c6 kich thudc la bao nhiéu? Diéu dé c6 dé dang thuc
hién v6i cac cong cu thong thwong khong? Mo hinh d6 c¢6 phu hgp dé quan sat bang mat thwong khong?
Biét rang kich thwéc hat nhan bang 10-5 lan kich thwdc nguyén tir.

Loi giai:

Duong kinh hat nhan nguyén tir trong mé hinh bang: 1 x 10° = 10" m = 0,01 mm.

0,01 mm rat nhé nén mo6 hinh hat nhan nguyén tir nay khong thé ché tao dugc bang dung cu thong thuong
va khong phu hgp dé quan sat dwgc bang mat thuong.

Bai 2.11 trang 6 sach bai tap Hoéa hoc 10: Ban kinh ctia hat nhan nguyén t carbon va ban kinh nguyén
twr carbon lan lwgt 1a khoang 2,7 fm (femtomét) va khoang 70 pm (picomét). Tinh thé tich ctia hat nhan va
thé tich cta loai nguyén tit carbon d6 theo don vi m®. Hay cho biét phan tram thé tich nguyén tit carbon bi
chiém bai hat nhan.

Biétrdang 1 fm = 10" m, 1 pm = 10"m.

Loi giai:

Coi nguyén tr va hat nhan nguyén ti c6 dang hinh cau.

Po6i 2,7 fm =2,7 x 10" m.

70pm =70 % 10" m=7x 10" m.

Thé tich cda hat nhan nguyén ti la:

f;r.rj iv.(z,?.m""}‘
Vin= 3 =3 =8,24.10"*(m?)
Thé tich ctia nguyén t la:

iﬂ.l’;T im{?. 10y
Vir= 3 =3 =1,44.10(m’)

-4
824104 0o,

Phan tram thé tich nguyén tit carbon bi chiém bai hat nhan la: 1,44.10 =5,72.10" %

Bai 2.12 trang 6 sach bai tap Héa hoc 10: Trai Pat c6 ban kinh khoang 6 371 km, dwgc coi nhw
goém x nguyén t& hinh cau sap xép chat khit canh nhau. Ban kinh ctia Trai Dat sé thay doi nhu thé nao néu
gia thiét chi con x hat nhan nguyén tt sap xép chat khit canh nhau trong mot khoi cau? Coi kich thudc hat
nhan bang 107 Ian kich thuwdc nguyén tir.

Loi giai:

Do kich thwdc hat nhan bang 107° 1an kich thwéc nguyén ti nén néu gia thiét chi con x hat nhan nguyén ti
sap xép chat khit canh nhau trong mat khdi cau thi ban kinh Trai Pat con:

6371 x 10° = 0,06371 km = 63,71 m.

Hay ban kinh Trai Dat khi d6 nhé di 10° 1an.

Bai 2.13 trang 6 sach bai tap Hoa hoc 10: Sao neutron la mét dang trong mét s6 kha nang két thic cta
qua trinh tién hod sao. Sao neutron duwgc hinh thanh khi mét ng6i sao 16n hét nhién liéu va sup do6. Cac ng6i
sao neutron trong vii try dwgc cau tao chu yéu tir cac hat neutron. Gia st ban kinh cua neutron la khoang
1,0 x 10" cm.



a) Tinh khdi lwgng riéng ctia neutron, coi neutron cé dang hinh cau.

b) Gia st mot ng6i sao neutron c6 cung khoi lvgng riéng véi neutron, hay tinh khoi lwgng (theo kg) cia
mot manh ngoi sao neutron c¢6 kich thwéc bang mat hat cat hinh cau véi ban kinh 0,10 mm.

Loi giai:

a) Khoi lwgng cua 1 neutron # 1u ® 1,6605 x 10 kg.

Coi neutron c6 dang hinh cau, thé tich cta 1 neutron la:

4 4
—xr’ —mz(1"y

v=3 =3 = 4,1867x10-39 (cm®)= 4,1867x10* (m”
Khoi lvgng riéng cua neutron la:

D = m/ V=1,6605.10""/ 4,1867x10* =3,9661.10"" kg/m>

b) Thé tich cia manh sao la:

4r i;rr.((),l)3
v=3 =3 ==0,0041867(mm’) = 4,1867.10—"2 (m3)
Khéi lwgng cia manh sao la: m =d. V = 3,9661 x 10" x 4,1867 x 10™"* = 1,6605 x 10° kg = 1660,5 tan.
Bai 2.14 trang 6 sach bai tap Hoéa hoc 10: Vao nhitng ngay hanh kho, co thé chiing ta c6 thé tich tu dién
tich khi di bd trén mot s6 loai tham hodc khi chai toc. Gia st co thé chiing ta tich mot lwgng dién tich 1a -10
HC (micréculéng).
a) Hay cho biét trong treong hgp nay, co thé ching ta da nhan thém hay mat di electron.
b) Tong khdi lwgng cta cac electron ma co thé da nhan thém hodc mat di la bao nhiéu kilogam? Cho khoi
lwgng cta 1 electron 1a 9,1 x 10" kg.
Biét rdng 1 uC = 10° C.
Loi giai:
a) Do co thé tich mot Iwgng dién tich am nén da nhan thém electron.
b) Dién tich ctia 1 electron 1a — 1,602 x 10™ C.
S6 lwgng electron ng véi dién tich — 10 pC (microculong) la:
~10x10°(~1,602x10) = 6,242x10"(electron)
Tong khoi lwgng electron 1a: 9,1 x 107! x 6,242 x 10" = 5,7 x 1077 (kg).
Bai 2.15 trang 6 sach bai tap Héa hoc 10: Trong thi nghiém cia Rutherford, khi st dung cac hat alpha
(ion He?", ki hiéu 1a «) bén vao 14 vang thi:
- Hau hét céac hat o xuyén thang qua 14 vang.
- Mot s6 it hat o bi 1éch quy dao so véi ban dau.
- Mot s6 rat it hat a bi bat ngugc tré lai.
Twr két qua nay, em c6 nhan xét gi vé cau tao nguyén tir?

Hat alpha xuyén thing

Hat alpha bj bat ngugc
trd lai

Chum hat alpha Hat alpha bi léch

Ngufm hat alpha

z‘m chén
Thi nghiém bén pha la vang bing cac hat alpha cua Rutherford

Loi giai:

Trong thi nghiém cia Rutherford, khi sit dung céc hat alpha (ion He**, ki hiéu la «) ban vao 14 vang thi:

- Hau hét cac hat o xuyén thang qua la vang chitng t6 nguyén ti ¢ cdu tao rong.

- Mot so it hat o bi 1éch quy dao so v@i ban dau chitng té hat nhan nguyén tit cung dién tich dwong nhu hat

hat alpha ( ion He*", ki hiéu 1a «).

- Mot s6 rat it hat o bi bat nguwgce trd lai chitng té kich thuwdc hat nhan nhé hon rat nhiéu so véi kich thuéc

ctia nguyén t¥ va khoi lwgng nguyén ti tap trung cha yéu & hat nhan.




Bai3: NGUYEN TO HOA HQC

Bai 3.1 trang 7 sach bai tap Hoa hoc 10: Dong vi la nhitng nguyén t¥ ctia cung mot nguyén t6 héa hoc,
nhung khéac nhau vé
A. tinh chat héa hoc.
Loi giai:
Dap an dung la: B
bong vi la nhitng nguyén t¥ cia cing mot nguyén t6 héa hoc, nhung khac nhau vé khdi lwgng nguyén ti.
Bai 3.2 trang 7 sach bai tap Hoa hoc 10: Trong tu nhién, hydrogen c6 ba dong vi (

H {H H

B. khoi lvgng nguyén tr.  C. s6 proton.  D. s electron.

. Nguyén t& khoi trung binh cua hydrogen bang 1,008. Hay cho biét dong vi nao cua
hydrogen chiém ti 1é nhiéu nhat trong tw nhién.

Al g iH g H
Loi gidi:

Dap an dung la: A

D. Khong thé xac dinh duoc.

1
Do nguyén t¢ khoi trung binh cua hydrogen bang 1,008 ~ 1 nén dong vi H
nguyén ti nhiéu nhat trong tw nhién.

chiém ti 1é phan tram so

A
Bai 3.3 trang 7 sach bai tap Hoéa hoc 10: Hay ndi cac mo ta trong cot A vGi cac ki hiéu dong vi ? X

XAZXZA trong cot B cho phu hop.

Cat A Cot B

a) Mot ddng vi ddng cd 34 neutron. 1.55Cu
b) Mot ddng vi ddng ¢cé 36 neutron. 2.2 Cu
c) Modt déng vi potassium cd 21 neutron. 3. ‘l‘gA -
d) Mot ddng vi argon cd 22 neutron. 470K
SOK

Loigidi:a—2;b-1;c—4;d-3

Bai 3.4 trang 8 sach bai tap Héa hoc 10: Cap nguyén ti nao sau day c6 cung s6 neutron?
A llB IZC B ;LI , 9Be . C JzMg,JB; D 14N ISO

Bai 3. 5 trang 8 sach bai tap Hoa hoc 10: Deuterium (D) la mot dong vi cua hydrogen dugc tng dung
trong cac linh vyc hat nhan. Ion nao sau day cé so electron nhiéu hon s6 proton va s6 proton nhiéu hon s

neutron (Bigt H= 17, p=1H =109
A.D. B. H;O". C.OD. D.OH".
S0 electron So proton S0 neutron
D- 1+1=2 1 |
H;O" 3x1+8-1=10 Ix1+8=11 3x0+8=8
ODr 8+1+1=10 8+1=9 8+1=9
O 8+1+1=10 8+1=9 8+0=8

Bai 3.6 trang 8 sach bai tap Hoa hoc 10: Pho khéi lwgng ctia mot mau lithium cho thdy n6 chita hai dong
vi la °Li va ’Li vd6i ti 1é phan tram s6 nguyeén tit cia moi déng vi 1an lugt 1a 7,42% va 92,58%. Nguyeén tir
khéi trung binh ctia mau lithium nay (két qua tinh dén hai chit s6 thap phan) la

A. 6,07. B. 6,50. C. 6,90. D. 6,93.

Bai 3.7 trang 8 sach bai tap Hoéa hoc 10: Neon c6 ba dong vi bén trong tu nhién. Ti 1é phan tram so
nguyén t& moi dong vi duwgc thé hién trong bang sau:



So khoi A 21 22
Ti 18 (%) 90,9 0.3 8.8

Biét rang nguyén ti khdi trung binh cua Ne la 20,18. Gia trj s6 khoi A cta dong vi dau tién la
A. 19,00. B. 20,00. C. 20,01. D. Khong xac dinh dugc.
Bai 3.8 trang 8 sach bai tap Héa hoc 10: Trong ty nhién, carbon c6 hai dong vi bén la *C va C; oxygen
c6 ba doéng vi bén 1a °0O; O va ®0. Sé6 lugng toi da loai phan ti¢ CO, c6 thé tao ra tir cic dong vi ndy la
A. 6. B. 9. C. 12. D. V6 so.
Loi gidai: Dap an dang la: C
Cac loai phan t CO; c6 thé tao ra tir cac dong vi nay la:
160 12C 160; 160 12C 170; 160 12C 180; 170 12C 180; 180 12C 180; 170 12C 170;
160 13C 160; 160 13C 170; 160 13 180; 170 1BC 180; 180y 13C 180; 170 BC 170;
Bai 3.9 trang 8 sach bai tap Hoa hoc 10: Pho khoi lwgng cua zirconium duwgc biéu dién nhw hinh sau day
(dién tich z cua cac dong vi zirconium déu bang 1+).
S6 lwgng dong vi bén va nguyén tir khoi trung binh cta zirconium la
A. 5 dong vi, nguyén tt khéi trung binh bang 92,60. B. 5 dong vi, nguyén ti khoi trung binh bang 91,32.
C. 4 dong vi, nguyén tir khoi trung binh bang 91,18. D. 4 dong vi, nguyén tt khoi trung binh bang 92,00.
60
o\ 51,45
40~
30+
20 17,15 17,38

L1322
SlilsE aile =w

90 L O 02 1038 04595 .06, 97
m/z

Phén trém 56 nguyén tir dong vi (%)

Phd khdi luong cua zirconium
Loi giai:
Dap an dung la: B
Quan sat pho khoi lwgng cua zirconium xac dinh dugc nguyén té nay c6 5 dong vi.
Nguyén t khdi trung binh cuda zirconium:

A=(90x51,45+91x11,22+92x17,15+94x17,38+96x2,8) :100 =91,32
Bai 3.10 trang 9 sach bai tap Hoéa hoc 10: Bac c6 hai déng vi bén trong tu nhién: '“Ag c6 ham lwgng
twong doi la 51,8%; '®Ag ¢6 ham lugng twong doi 1a 48,2%. Hay vé phé khoi lwong cta bac va tinh
nguyén tir khoi trung binh cua Ag.
Loi giai:
52,5-
52 51.8
51,51
514
50,5 1
504
49,5 4
49 +
48,5 48,2
48 I
47,5 T T T

T
106 107 108
m/z

Phé khéi lugng cia bac
Nguyén ti khdi trung binh cua Ag la:
A= (51,8x107+48,2x109) : 100=107,964
Bai 3.11 trang 9 sach bai tap Hoa hoc 10: Dong c6 hai dong vi bén trong ty nhién 1a “Cu va *Cu.

Nguyén tit khoi trung binh cta dong la 63,55 (dién tich z cia cac ion dong vi dong déu bang 1+). Hinh vé
pho khéi nao dwéi day la ding?

Phén trim s6 nguyén tir ddng vi (%)

L)
109 110
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Loi giai:
DPap an dung la: A
Goi % s0 nguyeén ti¥ caia moi déng vi “Cu va “Cu lan lugt 1 x va y (%).
Theo bai ra, ta cd hé phuong trinh:
X+ v =100 x=72.5
{63}( + 65y =63.55 {y =27.5
Hinh vé pho khoi ding la: A
Bai 3.12 trang 10 sach bai tap Hoéa hoc 10: Bong vi dugc st dung rong rai dé nghién cttu phan tng hda
2 3
hoc. Cho biét vai tro ctia D (dong vi IH) va T (dong vi 1H) la nhw nhau trong cac phan &ng héa hoc.
Trong diéu kién thich hgp, xdy ra phan ng sau:
CH,=CH-CH,-CH,-CH=CHD = CH, =CH-CH,-CHD -CH =CH, (1)
Vay ciing trong diéu kién do, phan tng sau day c6 xdy ra khong?
CD,=CD-CD,-CD,-CD=CDT = CD,=CD-CD,-CDT-CD =CD; (2)
Loi giai:
Phén ¢ng (2) c6 xay ra bdi vi phan tng (1) xdy ra; vai tro ctia D va T la nhu nhau.

Bai 4: MO HINH NGUYENTU VA ORBITAL NGUYEN TU
Bai 4.1 trang 10 sach bai tap Héa hoc 10: Dya vao mo hinh nguyén t¢ Rutherford — Bohr, hdy cho biét
phat biéu nao sau day la dung.
A. SO lugng electron toi da trén cac 16p la nhw nhau.
B. Nang lwgng ctia cac electron trén cac 16p khac nhau c6 thé bang nhau.
C. Khi quay quanh hat nhan theo mo6t quy dao xac dinh, nang lwgng ctia electron la khong doi.
D. Electron ¢ gan hat nhan nhat c6 nang lwgng cao nhat.
Bai 4.2 trang 10 sach bai tap Hoa hoc 10: Theo m6 hinh Rutherford - Bohr, khi mét nguyén t H hap thu
mot nang lwgng dua 16n, electron sé
A. chuyén tir 16p electron gan hat nhan sang I6p xa hat nhan hon.
B. chuyén ttr 16p electron xa hat nhan vé 16p gan hat nhan hon.
C. khong thay d6i trang thai.
D. c6 thé chuyén sang 16p khac bat ki.
Loi giai:
Dap an dung la: A
Theo mo6 hinh Rutherford - Bohr, khi mot nguyén t& H hap thu mot nang lwgng da 16n, electron sé chuyén
tir 16p electron gan hat nhan sang 16p xa hat nhan hon (hay electron sé chuyén tit 16p c6 nang lwgng thap
hon 1én 16p c6 nang lwgng cao hon).
Bai 4.3 trang 10 sach bai tap Héa hoc 10: Phat biéu nao sau day khong ding khi néi vé mo hinh
Rutherford — Bohr?
A. Electron trén 16p K c6 nang lwgng cao hon trén 16p L.
B. Electron trén 16p M c6 nang lugng cao hon trén 16p K.
C. Electron ¢ 16p K gan hat nhan hon so véi electron ¢ 16p L.
D. Electron ¢ 16p M xa hat nhan hon so v@i electron ¢ 16p L.
Loi gidi:Pap an ding la: A



Phat biéu A sai vi: Electron trén 16p K ¢6 nang lwgng thap hon trén 16p L.

Bai 4.4 trang 10 sach bai tap Héa hoc 10: Nguyén t F c6 9 electron. Theo m6 hinh Rutherford — Bohr, ti
1é s6 lwgng electron trén 16p thit hai so vdi s lwgng electron trén 16p thit nhat la

A.2:12. B.7:2. C.5:2. D.2:7.

Loi gidai: Dap an dung la: B

S0 lwgng electron t6i da trén mot 1Gp 1a 2.n° (vin < 4).

L6p th nhat cta F chiva tdi da 2 electron.

LGp thit hai caa F chita 7 electron (I6p thit hai ti da chita 2.2* = 8 electron).

Vay ti 16 s6 lvgng electron trén 16p thit hai so véi s6 lwgng electron trén 16p thit nhat1a 7 : 2.

Bai 4.5 trang 11 sach bai tap Hoa hoc 10: Dién tit/ cum tit thich hgp vao cho trong trong mo ta sau day
vé m6 hinh hanh tinh nguyén ti theo Rutherford — Bohr.

Khoi lwgng nguyén t tap trung ¢ ...(1)... Electron quay xung quanh hat nhan theo nhitng ...(2)... xac dinh.
Electron & cang xa hat nhan thi c6 nang lwgng cang ...(3)... Khi nguyén t& hap thu nang lwgng phu hgp,
electron sé chuyén ...(4)... hat nhan hon.

Loi giai:

Khoi lvgng nguyén t tap trung ¢ (1) hat nhan. Electron quay xung quanh hat nhan theo nhitng (2) quy
dao x4c dinh. Electron & cang xa hat nhan thi c6 nang lwgng cang (3) cao. Khi nguyén t hap thu nang
lwvong phu hop, electron sé chuyén (4) ra xa hat nhan hon.

Bai 4.6 trang 11 sach bai tap Héa hoc 10: Nguyén ti* O c6 8 electron. Theo mo6 hinh Rutherford — Bohr,
nguyeén ti¥ O ¢6 s6 electron c6 cung nang lvgng & 16p thi nhat 1a

A.2. B. 4. C.6. D. 8.

Loi giai: Dap an dung la: A . O c6 so electron toi da & 16p thit nhat la: 2.

Bai 4.7 trang 11 sach bai tap Hoa hoc 10: Theo m6 hinh nguyén ti¢ hién dai, xac sudt tim thay electron
16n nhat 1a ¢

A. bén ngoai cac orbital nguyén tt. B. trong cac orbital nguyeén tt.

C. bén trong hat nhan nguyén ta. D. bat ki vi tri nao trong khong gian.

Loi giai: Dap an dung la: B

Theo mo6 hinh nguyén t& hién dai, x4ac suat tim thay electron 16n nhat 1a & trong cac orbital nguyén t¥ (xac
sudt tim thay khoang 90%).

Bai 4.8 trang 11 sach bai tap Héa hoc 10: Vung nao sau day t¢ng véi xac suat tim thay electron trong
nguyén t bang 100%?

A. Bén ngoai cac orbital nguyeén ttr. B. Trong cac orbital nguyén tu.

C. Trong toan bo khoang khong gian xung quanh hat nhan. D. O bén trong hat nhan.

Loi giai: Dap an dung la: C

Trong toan bo khoang khong gian xung quanh hat nhan xac suat tim thdy electron trong nguyén ti bang
100%.

Bai 4.9 trang 11 sach bai tap Héa hoc 10: M6i phat biéu sau diy vé mdo hinh nguyén t&¢ hién dai
la ding hay sai?

(1) Theo m6 hinh nguyén tr hién dai, electron chuyén dong khong theo nhitng quy dao xac dinh trong ca
khu vuc khong gian xung quanh hat nhan.

(2) Tat ca cac AO nguyén ti déu c6 hinh dang giong nhau.

(3) Mo6i AO nguyén twr chi c6 thé chita dugc 1 electron.

(4) Cac electron s chuyén dong trong cac AO

6 hinh s tdm noi.

Loi giai:Phat biéu (1) dung.

Phat biéu (2) sai vi AO s c6 dang hinh cau, AO p c6 dang hinh s6 tdm noi.

Phat biéu (3) sai vi m6i AO chita t6i da 2 electron.

Phét biéu (4) sai vi AO s c6 dang hinh cau.

Bai 4.10 trang 11 sach bai tap Héa hoc 10: Hinh dnh bén mo6 td AO p vdi hai thuy.



AOp

Nhitng phat biéu nao sau day la ding?

A. Xac suat tim thdy electron ¢ moi thuy la khoang 45%.

B. Xéc sudt tim thdy electron & moi thuy la khoang 90%.

C. Xac suat tim thay electron trong AO p la khoang 90%.

D. Xéac suat tim thdy electron trong AO p la khoang 45%.

Loi giai:Pap an dang la: A va C

Xac sudt tim thay electron trong AO p la khoang 90% nén xac sudt tim thay electron & moi thuy la khoang
45%.

Bai 4.11 trang 11 sach bai tap Hoa hoc 10: Néu 5 electron dugc dién vao 3 AO thi so6 lwgng electron doc
thanla A.O0. B. 1. C. 2. D. 5.

Loi giai: Bap an ding la: B

Moi AO chita t6i da 2 electron, nhu vay néu 5 electron dwgc dién vao 3 AO thi sé c6 2 AO da chia du
electron tdi da, 1 AO chi chita 1 electron (electron ddc than).

Bai 4.12 trang 12 sach bai tap Hoa hoc 10: Fluorine la nguyén t6 héa hoc c6 mdt trong nhiéu hgp chat
duwgc ng dung trong nha khoa, y té. Nguyén t6 F c6 9 electron. Hay dé xuat phwong an sap xép nhitng
electron nay vao 5 orbital nguyén tit. Cho biét s6 cdp electron ghép doi va so lugng electron doc than trong
treong hop do.

Li giai:Moi orbital nguyén ti chita t6i da 2 electron nén 9 electron sé duwgc xép vao 5 orbital. Trong d6 c6
4 orbital chita 2 electron va 1 orbital chita 1 electron.

Nhu vay, c6 4 cdp electron ghép doi va 1 electron doc than.

Bai 4.13 trang 12 sach bai tap Hoéa hoc 10: Can it nhat bao nhiéu orbital nguyén tr dé chita duoc: 2, 8, 18
electron?

Loi giai:Do moi orbital nguyén tir chita t6i da hai electron nén so electron tdi thiéu twong tng dé chiva
duwoc 2, 8, 18 electron lan Iwgtla 1, 4 va 9.

Bai 4.14 trang 12 sach bai tap Héa hoc 10: Theo md hinh Rutherford — Bohr, electron trong nguyén tr
hydrogen chuyén dong trén cac quy dao xac dinh xung quanh tam la hat nhan nguyén tt. Moi quy dao
duwgc dac treng bdi mot gid trin (n =1, 2, 3 ...). Gia tri cia n cling chinh la s6 thi ty ctia 16p electron. Ban
kinh ctia quy dao thit n (ki hiéu la r,) ctia nguyén tit hydrogen c6 thé tinh theo céng thitc: r, = n* x 0,529
(0AAo). Hay tinh ban kinh quy dao th nhét va thi hai (twong ¢ng v6i n = 1 va n = 2) cia nguyén ti
hydrogen.

0
Loi giai: Ban kinh quy dao thit nhét ctia nguyén t hydrogen 1a: r; = 1% x 0,529 = 0,529 (A)

0
Ban kinh quy dao thit hai ctia nguyén tir hydrogen 1a: r, = 2 x 0,529 = 2,116 (A)
Bai 4.15 trang 12 sach bai tap Héa hoc 10: Ban kinh ciua quy dao th& n (r,) caa cac ion chi chita 1
electron nhw He", Li**, Be*" ¢6 thé tinh theo cong thitc:
0,529

0
n=n’x Z° (A), trongdé Z la dién tich hat nhan.
Hay so sanh (c6 giai thich) ban kinh quy dao thi& nhét ctia cac ion He", Li*, Be*".

Loi giai:
0,529 0
Béan kinh qu dao thi nhét ctia ion He' 1a: r; (He+)= 12x  2°  =0,13225(A)
0,529

0
Ban kinh quj dao thi nhét ctia ion Li? 1a: 1; (Li2)=12x  3°  =0,059(A)



0,529

0

Bén kinh quy dao thit nhat cta ion Be® 1a: r; (Be*")= 1°x 4? =0,033(A)
Nhw vay, khi dién tich hat nhan tang, ban kinh quy dao thit nhat gidam dan. Diéu nay dwgc giai thich la khi
Z tang, lyc hut gitta hat nhan véi electron ciing sé tang nén electron chuyén dong vé phia gan hat nhan hon.
(Luwu y: Xét cho cung mot 16p).
Bai 4.16 trang 12 sach bai tap Hoéa hoc 10: Nang lvgng cua electron trong hé gom 1 electron va 1 hat
nhan (nhv H, He’, ...) theo m6 hinh Rutherford — Bohr ciing nhw mé6 hinh hién dai déu phu thudc vao so
thi tw cda 16p (n) va dién tich hat nhan (Z) nhu sau:

ZZ
E,=-2,18x1078 X 1’ (J)
trong do Z la dién tich hat nhan; n = 1, 2, 3, ... la s6 th ty caa 16p electron.
Hay tinh va so sanh (c6 giai thich) nang lwgng cta electron 16p thit nhét cia H, He*, Li*".
Loi giai:

12
Ning luwgng cua electron 16p thi nhat cia H: E,(H)= -2,18x107® X ¥ = -2,18x10%(J)
22
Ning lwgng cua electron 1Gp thi nhat cia He™: E,(He")= -2,18x1078 X 1 =_g72x1078 @)
32

Niéng luwgng cua electron 16p thi nhat cta Li*": Ey(Li*")= -2,18x10"® X ¥ = -1,962x10 ()
Theo chiéu tang cta dién tich hat nhan, nang lwgng cua electron 16p thit nhat caa H, He*, Li* trd 1én am
hon. Diéu nay dugc giai thich 1a khi Z tang, Iyc hit gitta hat nhan vdi electron cling sé tang 1én.

Bai5: LOP, PHANLOP VA CAU HINH ELECTRON
Bai 5.1 trang 12 sach bai tap Héa hoc 10: Phat biéu nao sau day la ding?
A. Electron trong cung mot 16p c6 nang lwgng bang nhau.
B. Electron trong cung mot phan 16p c6 nang lwvgng bang nhau.
C. Electron & cac phan 16p 1s; 2s; 3s ¢6 nang lwgng bang nhau.
D. Electron & 16p bén ngoai c6 nang lugng thap hon electron & 16p bén trong.
Loi giai: Bap an ding la: B
Electron trong cung mot phan 16p c6 nang lwgng bang nhau.
A sai vi: Electron trong cung mét 16p c6 nang lwvgng gan bang nhau.
C sai vi: Electron ¢ cac phan 16p 1s; 2s; 3s c6 nang lugng khac nhau.
D sai vi: Electron & 16p bén ngoai c6 nang lugng cao hon electron & 16p bén trong.
Bai 5.2 trang 13 sach bai tap Héa hoc 10: Phat biéu nao sau day khong diang?
A. Electron cang & xa hat nhan thi c6 nang lwgng cang thap.
B. S6 lwgng electron t6i da trong mét phan 16p ludn 1a mot s6 chan.
C. Phan I6p p c6 nhiéu orbital hon phan 16p s.
D. S0 electron t6i da trén phan 16p p gap ba lan s6 electron t6i da trén phan 16p s.
Loi gidi: Dap an ding la: A
Phat biéu A khong ding vi: Electron cang & xa hat nhan thi c¢6 nang lvgng cang cao.
Bai 5.3 trang 13 sach bai tap Hoéa hoc 10: Mai phat biéu sau day la diang hay sai?
(1) S6 lugng orbital trong cac phan 16p 1s, 2s, 3s la bang nhau.
(2) S6 lwgng orbital trong cac phan 16p 3s, 3p, 3d la bang nhau.
(3) Cac electron trén cac phan 16p 1s, 2s, 3s c6 nang lwgng bang nhau.
(4) Céc electron trén cac phan 16p 3s, 3p, 3d c6 nang lwgng bang nhau.
(5) SO lwgng electron t6i da trong mot 16p 1a 2n’.
(6) S6 lwgng cac orbital trong mot phan 16p (s, p, d, f) ludon 1a mét so 1é.
L i giai: Cac phat biéu (1); (5); (6) ding.
Phét biéu (2) sai vi: SO lwgng orbital trong cac phan 16p 3s, 3p, 3d la khac nhau.



Phét biéu (3) sai vi: Cac electron trén cac phan I6p 1s, 2s, 3s ¢6 nang lwong khac nhau.

Phat biéu (4) sai vi: Cac electron trén cac phan 16p 3s, 3p, 3d c6 nang lugng gan bang nhau.

Bai 5.4 trang 13 sach bai tap Hoa hoc 10: Dién tit/ cum tir hodc s6 thich hgp vao ché trong trong moi
phét biéu sau:

a) Cac electron trong 16p vé nguyén tir dwgc phan bo vao cac ...(1)... va ...(2)... dva theo nang lwgng cta
chung. Cac electron thudc cung mot 16p cé nang lugng ...(3)..., cac electron thudc cung mot phan 16p co
nang lwong ...(4).... Cac electron & ...(5)... ¢6 vai tro quyét dinh dén tinh chat hoa hoc dac treng ctia nguyén
t0.

b) Magnesium dwgc stt dung nhiéu trong cong nghiép dé ché tao cac bo phan ctia mdy bay, 6 t6. Nguyén tw
magnesium c6 12 electron, dwgc phan bé vao ...(1)... 16p. Lép ngoai cung ctia magnesium c6 ...(2)...
electron.

Loi giai:

a) Cac electron trong I6p vo nguyén tit dugc phan bo vao cac (1) 1op va (2) phan lop dva theo nang lwgng
cua ching. Cac electron thudc cung mot 16p ¢6 nang lwgng (3) gan bang nhau, cac electron thugc cung
mot phan 16p c6 nang lugng (4) bang nhau. Céc electron & (5) 16p ngoai cung c6 vai tro quyét dinh dén
tinh chdt hoa hoc ddc trung cua nguyén to.

b) Magnesium dwgc stt dung nhiéu trong cong nghiép dé ché tao cac bo phan ctia mdy bay, 6 t6. Nguyén tw
magnesium c6 12 electron, dugc phan b6 vao (1) baldp. L&p ngoai cung ctia magnesium co
(2) hai electron.

Bai 5.5 trang 13 sach bai tap Héa hoc 10: S6 phan 16p bao hoa trong cac phan 16p: 1s% 2s? 2p% 3d";
3p*la A. 1. B. 2. C. 3. D.5.

Loi giai:Dap an dung la: C

Phan 16p bao hoa la phan 16p da chita t6i da electron.

Céc phan 16p bdo hoa la: 1s% 2s? 3d".

Bai 5.6 trang 13 sach bai tap Hoéa hoc 10: Ghép mdi biéu dién 6 orbital cia phan 16p p & cot A vGi mo ta

thich hop & cot B.

Ct A | CotB

a) | [ . 1. Phén 16p bao hoa

b) + N [ t ' 2. Phan 16p ban (nira) bio hoa

c) : 3. Phan l6p chira cac AO trong
MEER

L 0i giai: - Phan 16p bao hoa da c6 t6i da electron.

- Phan 16p ban bao hoa chita mot niva so electron t6i da.

- AO trong la AO khong chita electron nao.

Vay a ghép vai 3; b ghép véi 2; c ghép vai 1.

Bai 5.7 trang 14 sach bai tap Héa hoc 10: Nguyén t O c6 8 electron. Biéu dién sy sap xép electron trong

nguyén tir O theo orbital nao sau day la ding?
1s 2s Zp 3

a [P O] S V| ) [

B.[TY [re] [ ] 7] Eal

ol e R [l Tl
o) B R ER [T]

Loi giai: Bap an ding la: B

Cach biéu dién cdu hinh electron theo orbital:

- Viét cau hinh electron cia nguyén ti.

- Biéu dién moi AO bang mot 6 vudng, cac AO trong cung maét phan 16p thi viét lién nhau, cac AO khac

phan 16p thi viét tach nhau. Thi ty cac 6 orbital tir trai sang phdi theo thi¢ tw nhw & cau hinh electron.

- Dién electron vao titng 6 AO theo thit ty 16p va phan 16p, moi electron biéu dién bang 1 miii tén.

+ Trong moi phan 16p, electron dwgc phan bo sao cho s6 electron doc than 1a 16n nhat.

+ Electron dugc dién vao cac 0 orbital theo thi ty tir trai sang phai.

=




+ Trong mét 6 AO, electron dau tién dwoc biéu dién bang mii tén quay 1én, electron thit hai dwgc biéu dién
bang milii tén quay xudng.
S sap xép electron trong nguyén ti O theo orbital la:

0 i

Bai 5.8 trang 14 sach bai tap Hoa hoc 10: Cac nguyén tit Ne, Na va F ¢6 Z lan lwot 1a 10, 11 va 9. Cau
hinh electron ctia Ne, Na* va F twong @ng la:

A. 1s*25°2p°%; 1s*2s°2p°3s’ va 1s°2s°2p°. B. déu c6 cau hinh 1s°2s°2p°.

C. 1s°2s°2p°%; 1s*2s*2p° va 1s°2s°2p*. D. 1s*2s*2p°%; 1s°2s°2p°; 1s*2s*2p°.

Loi giai: Dap an dung la: B

- Ne (Z = 10) c6 cdu hinh electron: 1s2s*2p°.

- Na (Z = 11) c6 cau hinh electron: 1s°2s*2p°3s’

Na nhuong 1 electron dé tao thanh ion Na™.

C4u hinh electron ctia Na* 1a: 1s*2s°2p°.

- F (Z = 9) ¢6 cau hinh electron: 1s*2s°2p°

F nhan 1 electron dé tao thanh ion F".

Cé&u hinh electron cua F la: 1s*2s*2p°.

Bai 5.9 trang 14 sach bai tap Hoa hoc 10: Biét rang dién tich hat nhan cta C, N, O va F lan lugt 1a 6, 7,
8, 9. Ghép moi cau hinh electron & cdt A v6i nguyén ti/ ion thich hgp & cot B.

Cot A CétB
a) 1s22s2 1.0
b) 1s22s22p* 2. C*
c) 1s22s22p 3. N3
d) 1s22s22ps 4. F
5. C?

Loi giai:a ghép vai 2; b ghép vai 1; c ghép vai 4; d ghép vai 3.
Gidi thich:
1. O (Z = 8) ¢6 cdu hinh electron 1s°2s°2p*.
2. C (Z = 6) ¢6 cau hinh electron 1s°2s°2p?
C nhuong 2 electron dwgc ion C** ¢6 cau hinh electron: 1s*2s°.
3. N (Z = 7) ¢6 cdu hinh electron 1s°2s°2p*
N nhén 3 electron duwgc ion N* ¢6 cau hinh electron 1s°2s*2p°.
4. F (Z = 9) c6 cau hinh electron: 1s°2s°2p°.
Bai 5.10 trang 14 sach bai tap Hoa hoc 10: Trong cac nguyén t¢ N (Z =7), O (Z =8), F (Z=9) va Ne (Z
= 10), nguyén ti c6 nhiéu electron doc than nhatla A.N.  B. O. C.F. D. Ne.
Loi giai:bap an dung la: A
Cau hinh electron IN theo orbital:

H] [T T

2s 2p

C'au hinh electron O theo orbital:

R2|KEANER AN

1s 2s 2p

Cau hinh electron F theo orbital:
(AR AR IR IR EE
1s 2s Z2p

Cau hinh electron Ne theo orbital:

te ][] [T

2s
Vay nguyén ti N c6 nhiéu electron doc than nhat (3 electron doc than).



Bai 5.11 trang 14 sach bai tap Hoa hoc 10: N6i moi cdu hinh electron cia nguyén tit & c6t A véi cac loai
nguyén t6 hda hoc thich hgp & cot B.

Cét A Cét B

a) 1s22s22pf 1. Kim loai
b) 1s22s22p? 2. Phi kim
c) 1s22522p63sl 3. Khi hiém

d) 1s22522p63s23p3
Loi giai:a ghép vai 3; b va d ghép vai 2; c ghép vai 1.
Gidi thich:
a) 1s?2s?2p°: Nguyén tit ¢6 8 electron & 1Gp ngoai cung nén la nguyén tit ciia nguyén to khi hiém.
b) 1s*2s°2p°>: Nguyén tit 6 7 electron & 16p ngoai cting nén 1a nguyén tit cia nguyén t6 phi kim.
) 1s?2s?2p°®3s’: Nguyén tit ¢6 1 electron & 10p ngoai cung nén la nguyén tit ciia nguyén td kim loai.
d) 1s*2s*2p°3s°3p*: Nguyén tit ¢6 5 electron & 16p ngoai cung nén la nguyén ti¥ ciia nguyén to phi kim.
Bai 5.12 trang 15 sach bai tap Héa hoc 10: Cdu hinh electron cia mét nguyén tit dwgc biéu dién dudi
dang cac 6 orbital nhu sau:

™41 |1Td Tt 1]

S6 electron hoéa tri va tinh chat dac tring ctia nguyén t6 hoa hoc nay la

A. 3, tinh kim loai. B. 5, tinh phi kim. C. 7, tinh phi kim. D. 4, tinh kim loai.

Loi giai: Bap an diung la: B

Dua vao cau hinh electron theo orbital ta c6 cau hinh electron nguyén ti nhu sau:1s*2s?2p°.

Vay nguyén tr c6 5 electron héa tri, la phi kim (do c6 5 electron & 16p ngoai cung).

Bai 5.13 trang 15 sach bai tap Héa hoc 10: Cho céac cdu hinh electron cia mot s6 nguyén ti¥ nguyén to
nhw sau: (1) 1s®2s°2p°®  (2) 1s™2s°2p°3s®  (3) 1s*2s°2p°3s°3p°3d°®4s?

(4) 1s*2s?2p®3s?3p°3d'4s®  (5) 1s?2s*2p°3s?3p*  (6) 1s?2s*2p°3s°3p°

S6 lwgng cac nguyén t6 kim loai trong s6 cac nguyén t6 & trén la A. 1. B.2. C.3. D.4.

Loi giai:Dap an duing la: C

Cac nguyén tr c6 1, 2, 3 electron & 16p ngoai cung thwong la nguyén ti¥ cia nguyén to kim loai.

Céc nguyén t6 kim loai 13:(2) 1s?2s*2p®3s® (3) 1s?2s?2p®3s?3p°3d°4s? (4) 1s?2s°2p°3s?3p°3d'4s?

Bai 5.14 trang 15 sach bai tap Hoa hoc 10: T cac nguyén t¥ c6 thé tao ra cac ion bang cach thém hoac
bét electron tir nguyén tw do.

a) Oxygen la nguyén t6 chiém ti 1€ phan tram khdi lwgng cao nhét trong co thé con ngwoi (khoang 65%).
Hay viét cau hinh electron caa O va O* (Z = 8). Cho biét dé hinh thanh ion O*, nguyén t O sé nhan thém
electron vao orbital nao. Xac dinh s6 electron dgc than trong nguyén t¥ va ion nay.

b) Nhom (aluminium) dwgc st dung pho bién trong doi song (ché tao dung cu nha bép, cita, ...) cling nhw
cong nghiép (ché tao mot s6 bé phan ctia may bay). Hay biéu dién cu hinh electron cta Al va ion Al** (Z
= 13) dwéi dang 6 orbital. Cho biét d€ tao thanh ion Al*, nguyén tir Al sé mit di electron tir orbital nao.
Xac dinh s6 electron doc than trong cac nguyén ti va ion nay.

Loi giai:

a) Nguyén tit O (Z = 8) c6 cau hinh electron: 1s*2s*2p*

Biéu dién dudi dang 6 AO:

R 2IERAREN I LK
1s 2s 2p

Vay nguyén tit O c6 2 electron doc than.

O nhan 2 electron vao AO 2p hinh thanh nén ion O* ¢6 cau hinh electron:1s*2s*2p°.
Biéu dién duwdi dang 6 AO:

] (AT

Ton O* khéng c6 electron doc than nao.
b) Nguyén ti¢ Al (Z = 13) ¢6 cdu hinh electron: 1s*2s*2p°3s°3p”.




Biéu dién dudi dang 6 orbital:

] (TR TR [

2s 3s 3p

Vay Al c6 1 electron doc than.

Nguyén tr Al nhuong di 3 electron tit cac orbital 3p, 3s dé tao thanh ion Al* ¢6 cdu hinh electron:
1s?2s°2p°.

Biéu dién dudi dang 6 orbital:

(RAINE AN AR AN’

2=
13*

Vay ion AI°" khong cé electron doc than nao.
Bai 5.15 trang 16 sach bai tap Hoéa hoc 10: Hay cho biét nhitng nguyén t& va ion (cation mang dién tich
1+, 2+ hodc anion mang dién tich 1-, 2-) nao c6 cdu hinh electron 1a 1s*2s?2p°.
Lo1i giai:S6 lugng electron trong cdu hinh 1s*2s°2p° 1a 10 electron.
- Néu day la cau hinh electron ctia nguyén t thi nguyén t¥ phai c6 10 electron, do d6 Z = 10, d6 la nguyén
to Ne.
- Néu day la cau hinh electron cua cation M™ (n = 1, 2) thi cation nay dugc tao ra ti* nguyén t&¢ M bang
cach tach di n electron:
M - M™ (10 electron) + ne
Vay so electron trong nguyén t&¢ M la: 10 + n.
+ Néun =1, M c6 11 electron nén Z = 11 = ion Na* ¢4 ciu hinh electron: 1s’2s*2p°.
+ Néun =2, M c6 12 electron nén Z = 12 = ion Mg*" ¢6 cau hinh electron: 1s*2s*2p°.
- Néu day la ion X™ (n = 1, 2) thi anion nay dwgc tao ra tir X bang cach nhan vao n electron.
Vay so electron trong nguyén t¢ X la: 10 —n.
+Néun =1, X c6 9 electron nén Z = 9 = ion F" ¢6 cau hinh electron: 1s*2s?2p°.
+ Néun =2, X 6 8 electron nén Z = 8 = ion O* ¢ cau hinh electron: 1s°2s°2p°.
Bai 5.16 trang 16 sach bai tap Hoéa hoc 10: Tai mdt khu vuc cta Uc, gia suc khong phat trién manh mac
du c6 thirc an tho xanh thich hgp. Mgt cudc diéu tra cho thay nguyén nhan la do khong c6 da cobalt trong
dat. Cobalt tao thanh cation & hai dang la Co®* va Co®* (Z = 27). Viét cau hinh electron cua hai cation nay
va so do phan bd céc electron vao cac 6 orbital. Cho biét s6 electron doc than trong moi ion.
Lai giai:
Co c6 Z = 27 nén c6 cau hinh electron 1a: 1s°2s*2p°®3s°3p®3d’4s>.
Khi Co mat di 2 electron va 3 electron sé& 1an lwgt tao ra: Co* va Co*. Céc electron sé tach di tir cac 16p
ngoai roi tdi 16p trong. Cau hinh electron cua hai ion nay la:
Co?": 1s?2s?2p°3s?3p°®3d’ Co’": 1s?2s?2p°3s?3p°3d°
So d6 phan bo electron vao céc 6 orbital:
co?*: [Ar] [T T[] 1]
Co™ {Ax] ITwLI T [ L ' T ] T ]

S6 electron ddc than trong Co** va Co®* 1an lugt 1a 3 va 4.

Bai 5.17 trang 16 sach bai tap Hoa hoc 10: Bromine (Z = 35) dé phan ng, trong khi krypton (Z = 36)
twong doi tro vé mat hoa hoc. Giai thich sy khac biét nay dya trén cau hinh electron ctia ching.

Loi giai:

- C4u hinh electron ctia bromine (Z = 35): [Ar]3d"’4s*4p°.

Nguyén t& bromine c6 7 electron & 16p ngoai cung la phi kim dién hinh.

- C4u hinh electron cta krypton (Z = 36): [Ar]3d'°4s’4p°.

Nguyén ti krypton c6 8 electron & 16p ngoai cung nén la khi hiém.

Bai 5.18 trang 16 sach bai tap Hoa hoc 10: Ciing giong nhw nam cham, moi nguyén t¥/ ion ciing c6 thé
c6 ttr tinh (bi nam cham ht). Néu nguyén t¥/ ion c6 electron doc than thi né co6 tir tinh va duwgc goi la chat
thudn tr. Nguoc lai, nguyén ti/ ion néu khéng c6 electron doc than thi dwgc goi la chat nghich tiv. Hay giai
thich vi sao nguyén ti Cu (Z = 29) thuén ti nhuwng ion Cu” lai nghich tw.

Loi giai:




- C4u hinh electron ctia Cu (Z = 29): 1s?2s*2p°3s?3p®3d'%4s’.
Viét gon: [Ar]3d"4s'.
Biéu dién dudi dang 6 orbital nguyén ti:

[ T T T (TR TR [ TR T

Nhu vay Cu c6 1 electron doc than nén thuan tu.

- Cu nhuong di 1 electron tao thanh ion Cu® ¢6 cdu hinh electron: 1s*2s*2p°®3s°3p°3d™.
Viét gon: [Ar]3d".

Biéu dién dudi dang 6 orbital nguyén tt:

P T e T T TR I e TR

1s 2s

Nhw vay Cu” khong c6 electron doc than nén nghich tur.




CHUONG 2: BANG TUAN HOAN CAC NGUYEN TO HOA HQC

Bai 6: CAU TAO CUA BANG TUAN HOAN CAC NGUYEN TO HOA HOC
Bai 6.1: Chon phuwong an dung dé hoan thanh céac cau sau:
a) Moi nguyén t6 hoa hoc dugc xép vao mot ...(1)... trong bang tuan hoan. M6i hang trong bang tuan hoan
dwgce goi la mot ...(2)... M6i cot trong bang tuan hoan dugc goi la mot ...(3)...
A. (1) nhém, (2) chu ki, (3) 6. B. (1) 6, (2) chu ki, (3) nhém.
C. (1) 6, (2) ho, (3) nhom. D. (1) 6, (2) chu ki, (3) nhém chinh.
b) Trong bang tuan hoan cac nguyén td6 hod hoc do Mendeleev dé xuat, cac nguyén t6 dugc sap xép theo
chiéu tang dan cua ...(1).... Trong bang tuan hoan cac nguyén t6 hoa hoc hién dai, cadc nguyén t6 dugc sap
xép theo chiéu tang dan cua ...(2)....
A. (1) so electron hoa tri, (2) khoi Iwgng nguyén ti. B. (1) s6 hiéu nguyén t, (2) khoi lwgng nguyeén tir.
C. (1) khoi lvgng nguyén tw, (2) s6 hiéu nguyén t. D. (1) so electron héa tri, (2) s6 hiéu nguyén tir.
Loi giai:
a) bap an dang la: B
Moi nguyén t6 hoa hoc duwgc xép vao mot (1) 6 trong bang tuan hoan. Moi hang trong bang tuan hoan dwoc
goi la mét (2) chu ki. Mo6i c6t trong bang tuan hoan dugc goi la mét (3) nhém.
b) Pap an ding la: C
Trong bang tuan hoan cac nguyén t6 hoa hoc do Mendeleev dé xuat, cac nguyén t6 dugc sap xép theo chiéu
tang dan cua (1) khoi lwvgng nguyén tit. Trong bang tuan hoan cac nguyén t6 hoa hoc hién dai, cac nguyén
t0 dugc sap xép theo chiéu tang dan cta (2) so hiéu nguyén tit.
Bai 6.2: SO hiéu nguyén tr ciia nguyén t6 hoa hoc bang
A. s6 tht ty caa 0 nguyén t6. B. s6 tht? ty cta chu ki.
C. so th ty ciia nhom. D. s6 electron 16p ngoai cung cua nguyeén tir.
Loi gidi:Dap an dung la: A
S6 hiéu nguyén tir ciia nguyén t6 hoa hoc bang so thit tu ciia 6 nguyén to.
Bai 6.3: Moi phat biéu sau day vé bang tuan hoan céc nguyén t6 hoa hoc la ding hay sai?
(1) S6 thit ty cia nhoém ludn luén bang so electron & 16p vo ngoai cung cua nguyén ti nguyén td thudc
nhom do.
(2) S6 electron & 16p vo ngoai cung cang 16n thi so thi ty cia nhém cang 16n.
(3) Nguyén t cac nguyén t6 trong cung mot hang c6 cung so 16p electron.
(4) Nguyén ti cac nguyén to trong cung mot cot c6 cung so electron hoa tri.
Loi giai: Phat biéu (1) sai vi chi cac nguyén té nhém A thi s6 thi tw ctia nhém lu6n luén bang s6 electron
& 16p vo ngoai cung cta nguyén ti nguyén to thuéc nhom do.
Phat biéu (2) sai. Vi du Fe thuoc nhém VIIIB nhung chi c6 2 electron & 16p ngoai cung.
Phat biéu (3) va (4) dung.
Bai 6.4: Hinh bén mo ta 6 nguyén t6 cta vang trong bang tuan hoan cac nguyén t6 hoa hoc.

Au

Sold

Nhirng thong tin thu dwgc tir 6 nguyén to nay la:

A. Vang c6 ki hiéu 1a Au, nguyén tir c6 79 proton, nguyén tt khoi trung binh 1a 196,97.

B. Vang va cac hgp chat cua vang c6 ki hiéu la Au, c6 s6 hiéu nguyén t la 79, nguyén t& khoi trung binh
la 196,97.

C. Vang va cac hgp chat cta vang c6 ki hiéu la Au, c6 s6 hiéu nguyén ti 1a 79, vang c6 hai dong vi v6i s6
khoi 1a 196 va 197.

D. Vang c6 ki hiéu la Au, s6 hiéu nguyén ti 1a 79, c6 hai dong vi véi so khai la 196 va 197.

Loi giai: Bap an dung la: A

Duva vao cac thong tin & 6 nguyén t6 xac dinh dwgc: Vang co ki hiéu la Au, nguyén ti ¢6 79 proton, nguyén
tir khoi trung binh la 196,97.

Bai 6.5: Cau hinh electron ctia nguyén tir oxygen la 1s°2s*2p*. Vi tri clia oxygen trong bang tuan hoan la:
A. 6 s0 6, chu ki 2, nhém VIA.B. 6 so 6, chu ki 3, nhém VIB.

C. 650 8, chu ki 2, nhém VIA.D. 6 s6 8, chu ki 2, nhém VIB.



Loi gidi:Dap an dung la: C

Oxygen c6 8 electron nén Z = 8, oxygen & 6 so 8 trong bang tuan hoan.

Oxygen & chu ki 2 (do c6 2 16p electron); nhom VIA (do 6 electron héa tri, nguyén to p).

Bai 6.6: Cau hinh electron cua nguyén ti sét 1a 1s°2s°2p°®3s°3p®3d°4s®. Vi tri cla sét trong bang tuan hoan
la:

A. 6 s0 26, chu ki 3, nhom VIIIB. B. 06 s0 26, chu ki 3, nhom VIIIA.

C. 0 s0 26, chu ki 4, nhém VIIIA .D. 6 s0 26, chu ki 4, nhém VIIIB.

Loi gidi:Pap an dung la: D

T cau hinh electron ctia Fe xac dinh sat c6 26 electron, s6 hiéu nguyén ti 1a 26. Vay sat &:

+ O thtt 26 (do Z = 26)

+ Chu ki 4 (do c6 4 16p electron)

+ Nhom VIIIB (do nguyén t6 d, cau hinh electron 16p ngoai cung va phan 16p sat 16p ngoai cling: 3d°4s?).
Bai 6.7: C&u hinh electron cua fluorine 1a 1s°2s?2p°, cta chlorine la 1s?2s*2p°3s?3p°. Nhitng phat biéu nao
sau day la dang?

A. F va Cl nam & cung mét nhom.

B. F va Cl c6 s6 electron 16p ngoai cuing bang nhau.

C. F va Cl ¢6 s6 electron 16p ngoai cung khac nhau.

D. F va Cl ndm & cung mét chu ki.

E. SO thit ty chu ki caa Cl 16n hon F.

G. Cl 1a nguyén t6 nhom B, F la nguyén t6 nhém A.

Loi gidi:Pap an dung la: A, B, E

F va Cl cung c6 7 electron ¢ 16p ngoai cung, cung thudc nhém VIIA, tuy nhién Cl & chu ki 3 con F & chu ki
2.

Bai 6.8: Hay ghép moi cau hinh electron & c6t A v6i m6 ta thich hgp vé vi tri nguyén t6 trong bang tuan

hoan & cot B.
Cot A Cot B
a) 1s22s22pf 1. Nguyén t6 nhém ITTA
b) [Ar]3d34s! 2. Nguyén té6 & & thar 11
c) [He]2s22pl 3. Nguyén to & nhom VIIIA
d) 1s22522pf3s! 4. Nguyeén td & chu ki 4

Loi gidi:- a ghép vai 3, giai thich:

Dva vao cau hinh electron 1s°2s°2p°® xac dinh nguyén t6 thudéc nhém VIIIA (do nguyén t6 p, cdu hinh
electron 16p ngoai cling c6 dang ns’np®).

- b ghép vai 4, gidi thich:

Dua vao cau hinh electron [Ar]3d°4s' x4c dinh nguyén t6 thudc chu ki 4 (do c6 4 16p electron).

- ¢ ghép vai 1, gidi thich:

Duya vao cdu hinh electron [He]2s*2p' xac dinh nguyén t6 thudc nhém IIIA (do nguyén t6 p, cdu hinh
electron 16p ngoai cling c6 dang ns’np').

- d ghép vai 2, giai thich:

Dua vao cau hinh electron 1s°2s*2p°3s' xac dinh nguyén ttr c6 11 electron vay Z = 11, nguyén t6 thudc 6 11
trong bang tuan hoan.

Bai 6.9: Cho cau hinh electron cac nguyén t6 sau day: Na: [Ne]3s', Cr: [Ar]3d°4s', Br: [Ar]3d'°4s’4p°, F:
1s?2s?2p°, Cu: [Ar]3d"4s'. S6 nguyén t6 thudc khdi s, p, d trong cac nguyén t6 trén lan lugt 1la: A. 2, 1, 2.
B.1,2,2. C.1,1,3. D.Khdng xéc dinh duoc.

Loi gidi:Dap an ding la: B

- Nguyén t0 s 1a nguyén t6 nhém A ma nguyén tit c6 cdu hinh electron 16p ngoai cung la ns'*. Nguyén t6
thudc khoi s: Na: [Ne]3s'.

- Nguyén t6 p 1a nguyén t6 nhém A ma nguyén tit c6 cau hinh electron 16p ngoai cting 1a ns*np'*. Nguyén
t0 thudc khéi p: Br: [Ar]3d'°4s’4p°® va F: 1s?2s°2p°.

- Nguyén t6 d 1a nguyén t6 nhém B ma nguyeén tit c6 cau hinh electron phan 16p ngoai ciing va phan 16p sat
16p ngoai cung 1a (n — 1)d"™°ns'*%. Nguyén t6 thudc khai d: Cr: [Ar]3d*4s' va Cu: [Ar]3d'%4s’.



Bai 6.10: Nhitng nguyén t6 dugc xép riéng bén dwdi bang tuan hoan thudc khéi nguyén t6 nao?A. s.
B.p. C.d. D.f.

Loi gidi: DBap an dung la: D

Cac nguyén t0 f dugc xép riéng bén dwdi bang tuan hoan.

Bai 6.11: Hay giai thich vi sao khoi nguyén t6 s trong bang tuan hoan chi c6 hai c6t trong khi khoi nguyén
t0 p c6 sau cot.

Loi giai:

- Khoi s 1a cac nguyén t6 ¢ cau hinh electron 16p ngoai cling 1a ns'*, titc 1a cau hinh electron dang hoan
thanh phan 16p s. Phan I6p s chi chita t6i da 2 electron, nén khoi s chi c6 2 cot, ¢ng vdi hai cau hinh
electron 16p ngoai cung la ns' va ns’.

- Twong tu, khoi p 1a cac nguyén t6 ma cdu hinh electron 16p ngoai cung 1a ns’np'™, titc la cau hinh
electron dang hoan thanh phan 16p p. Phan 16p p chita tdi da 6 electron nén khéi p c6 6 cdt, tng véi 6 cau
hinh electron 16p ngoai cung: ns’np’; ns’np?; ns’np®; ns’np*; ns’np°; ns’np®.

Bai 6.12: Vi sao s6 luwgng cac nguyén t6 trong cac chu ki ciia bang tuan hoan c6 sy khac biét: chu ki 1 c6 2
nguyén t6, moi chu ki 2 va 3 ¢6 8 nguyén t6; chu ki 4 c6 18 nguyén t6?

Loi giai: Vi chu ki 1a tap hgp cac nguyén t6 c6 cung so6 16p electron nén so lwgng cac 6 trong mot chu ki
bang s6 lwgng electron trong maot 16p.

O 16p thi? nhét chi chia ti da 2 electron (vao phan 16p 1s); & 16p thit hai chi chita t6i da 8 electron (vao
phan 16p 2s, 2p) nén chu ki 1 c6 2 nguyén t6 va chu ki 2 c6 8 nguyén t6.

Vi chu ki 3, sau khi dién day da phan 16p 3s va 3p (8 electron ttng vé&i s6 lugng 8 nguyén t6), thi chuyén
sang dién electron vao phan 16p 4s chit khong phai 3d, nén chu ki 3 chi cé 8 nguyén to.

Chu ki 4 sé hoan thién cac phan 16p 4s, 4p (tong so electron t6i da trén cac phan 16p nay la 8 electron) va ca
phan 16p 3d (t6i da 10 electron) nén chu ki 4 c6 18 nguyén to.

Bai 6.13: Calcium (Ca) la nguyén t6 kim loai chiém khoéi lwgng nhiéu nhét trong co thé con ngudi. Rang
va xuwong la cac bo phan chira nhiéu calcium nhat. S6 hiéu nguyén tit cua Ca la 20. Hay xac dinh vi tri ca
calcium trong bang tuan hoan.

Loi giai:Cau hinh electron Ca (Z = 20): 1s?2s*2p°3s?3p®4s®. Vay Ca 6:

+ O tht 20 (do Z = 20)

+ Chu ki 4 (do c6 4 16p electron)

+ Nhém IIA (do nguyén td s, 2 electron & 16p ngoai cung).

Bai 6.14: Em can giai mot mat ma st dung cac ki hiéu nguyén t6 dé xac dinh cac chir cai trong mat ma.
Quy tac cia mat ma nhw sau:

(1) Cho mot day so, trong d6 moi s la tong ctia s6 hiéu nguyén tir va s6 16p electron ctia mét nguyén tir
tng véi mot nguyén td hoé hoc.

(2) Chit cai dau tién trong ki hiéu hoa hoc cia méi nguyén t6 thu dwoc tir viéc giai ma day s6 & quy tac thi
nhdt sé twong &ng vdi mot chit cai trong mat ma.

Em hay thtr gidi mat ma theo quy tac trén vdi day so sau: 8, 2, 69, 29, 58, 19, 26, 42, 76 (cac chit cai cta
mat ma sap xép theo ding thit tw twong tng véi cac con s0).

Loi giai:Dya vao bang tuan hoan ta c6 thé xac dinh dugc so thit tw cta chu ki cia nguyén t6 do, cling tifc
1a s6 16p electron chi c6 thé nam trong khoang tir 1 dén 7. Két qua thu dugc nhu sau:

Sé trong S6 16 electron S6 hiéu Ki hiéu Ki hiéu
day so (s6 thw ty chu ki) nguyén ti nguyén té mit ma
8 2 6 C C
2 1 1 H H
69 6 63 Eu E
29 4 25 Mn M
58 5 53 I I
19 3 16 S S
26 4 22 Ti T
42 s 37 Rb R
76 6 70 Yb Y




Bai 7: XU HUONG BIEN BOI MOT SO TINH CHAT CUA PON CHAT , BIEN POI THANH PHAN VA
TINH CHAT CUA HQP CHAT TRONG MOT CHU Ki VA TRONG MOT NHOM.
Bai 7.1: Chon nguyén tir c6 ban kinh 16n hon trong moi cdp nguyén ti¥ nguyén t6 sau: a) Al va In.
vaN. c¢)PvaPb. d)CvaF.
Loi giai:
a) Al va In thudc cung nhom IIIA, Za, < Zi, do d6 ban kinh In 16n hon.
b) So sanh gian tiép qua P:
Si va P thudc cung chu ki 3, Zs; < Zp do d6 ban kinh Si > P (1).
N va P thugc cung nhém VA, Zp > Zx do d6 ban kinh P > N (2).
Tw (1) va (2) c6 ban kinh Si 16n hon ban kinh N.
) So sanh gian tiép qua Bi:
P va Bi cung thuoc nhém VA, Zg; > Zp nén ban kinh Bi > P (1)
Pb va Bi cung thudc chu ki 6, Zp, < Zgi nén ban kinh Pb > Bi (2)
Tw (1) va (2) c6 ban kinh Pb 16n hon ban kinh P.
d) C va F cung thudc chu ki 2, Z. < Zr nén ban kinh C 16n hon ban kinh F.
Bai 7.2: Day nguyén t nao sau day c6 ban kinh tang dan?
A.F<S<Si<Ge<Ca<Rb. B.F<Si<S<Ca<Ge<Rb.
C.Rb<Ca<Ge<Si<S<F. D.F<Si<S<Ge<Ca<Rb.
Loi giai:Pap an dang la: A

b) Si

Nhom IA Nhom ITA Nhom IVA Nhom VIA Nhom
VIIA
Chuki 2 F
Chu ki 3 Si S
Chu ki 4 Ca Ge
Chuki 5 Rb

Theo quy luat bién d6i ban kinh trong 1 chu ki va nhém cé ban kinh cac nguyén ti tang dan theo thi ty:

F <S <Si<Ge<Ca<Rb.

Bai 7.3: Day cac ion nao sau day c6 ban kinh tang dan?

A.S*<CI'<K'<Ca”. B.K'<Ca”<S*<C(l.

C.Cl'<S*<Ca* <K' D.Ca* <K'<ClI'<S§*,

Loi giai: Pap an dung la: D

Céc ion nay déu c6 cau hinh electron la 1s?2s?2p®3s?3p®, ban kinh ion s& phu thudc vao dién tich hat nhan.
bién tich hat nhan cang 16n cang hat manh electron ¢ 16p ngoai cung, ban kinh sé cang nhdé. Dién tich hat
nhan cua Ca**, K*, CI', S* 1an lugt 1a +20, +19, +17, +16 nén ban kinh sé ting dan tir Ca®*, K*, CI, S*.

Bai 7.4: Cho bang s0 liéu sau day:

Nguyeén tir Ban kinh (pm) Ion Ban kinh (pm)
Na 186 Na* 98
K 227 K~ ?

Duya trén xu hwéng bién doi tuan hoan va dit liéu trong bang trén, gia tri nao sau day la phu hgp nhat véi
ban kinh ion K*?

A.90pm. B.133 pm.
Loi gidi: Pap an ding la: B
Cac cation Iuén cé ban kinh nho hon dang ké so vdi nguyén tit trung hoa twong tng do c6 so lugng
electron it hon, lyc hit cta hat nhan 1én céc electron manh hon, do vay ban kinh ctia K* phai nhé hon ban
kinh cta K (227 pm).

Bén canh do, theo xu huwéng bién doi tuan hoan thi ban kinh caa K* phai 16n hon ban kinh cia Na* (98 pm),
twong ty nhw ban kinh cua K 16n hon cua Na.

Trong hai gia tri 133 va 195 pm, gia tri 133 pm phu hgp hon vi thé hién sy gidm dang ké ban kinh cation so
vGi nguyén t& trung hoa, twong ty treong hgp Na va Na* trong bang so liéu.

C.195pm. D. 295 pm.



Bai 7.5 :Phat biéu nao sau day la dung vé xu huéng bién doi tinh kim loai trong bang tuan hoan cac nguyén
t0 hoa hoc?
A. Tinh kim loai cta cac nguyén t6 tang theo chiéu tir trai sang phai trong mot chu ki va tir trén xuoéng dudi
trong mot nhom.
B. Tinh kim loai gidm dan theo chiéu tir trai sang phai trong mot chu ki va tang dan tir trén xudng dudi
trong mot nhom.
C. Tinh kim loai giam dan theo chiéu twr trai sang phai trong mét chu ki va ti trén xuéng dwdi trong mot
nhom.
D. Tinh kim loai tang dan theo chiéu tir trai sang phai trong mét chu ki va giam dan tir trén xuéng dudi
trong mot nhom.
Loi gidi:Pap an dung la: B
Tinh kim loai gidm dan theo chiéu t trai sang phai trong mot chu ki va tang dan ti trén xuéng dudi trong
mot nhom.
Bai 7.6 : Chon nguyén t6 thé hién tinh kim loai nhiéu hon trong moéi cdp nguyén t6 sau:
a)SrvaSb. b)AsvaBi. c¢)BvaO. d)SvaAs.
Loi giai:
a) Sr va Sh.
Sr va Sb cung thudc chu ki 5, Zs; < Zs,nén Sr thé hién tinh kim loai nhiéu hon so vé&i Sb.
b) As va Bi.
As va Bi cung thuoc nhém VA, Z,s < Zg; nén Bi thé hién tinh kim loai nhiéu hon so vGi As.
c)BvaO.
B va O cung thudc chu ki 2, Zs < Zo nén B thé hién tinh kim loai nhiéu hon so vai O.
d) S va As.
So sanh gian tiép thong qua Se.
s

As Se

Tinh kim loai: As > Se > S

Vay As thé hién tinh kim loai nhiéu hon S.

Bai 7.7: Day cac nguyén t6 nao sau day c6 tinh kim loai giam dan?
A.Sr>Al>P>Si>N. B.Sr>Al>P>N>Si.
C.Sr>Al>Si>P>N. D.Sr>Si>Al>P>N.

Loi gidi: Pap an dang la: C

MNhom ITA Nhom ITTA Nhoéom TW A Nhom WA
Chu ki 2 ™N
Chu ki 3 Al Si P
Chu ki 4
Chu ki 5 Sr

Dva vao quy luat bién déi tinh kim loai trong mot chu ki va trong mot nhom A, ta ¢6 tinh kim loai giam
dan theo thi¥ ty: Sr> Al > Si>P > N.

Bai 7.8: Xu hudng bién doi do am dién cua cac nguyén to trong bang tuan hoan twong ty nhv xu huéng
bién doi cua yéu t6 nao sau day?

(1) Tinh kim loai.

(2) Tinh phi kim.

(3) Ban kinh nguyén tt.

A.(1). B.(2). C.(3). D.(1),(2)va(3).

Loi giai: Dap an dung la: B

Xét trong mot chu ki theo chiéu tang dan cta dién tich hat nhan (chiéu ttr trai sang phai) do am dién cua
cac nguyén t6 nhin chung tang dan, tinh phi kim ctia cac nguyén t6 tang dan, tinh kim loai gidam dan, ban
kinh nguyén t gidm dan.



Nhw vay, xu hwéng bién doi do am dién cua cac nguyén t6 trong bang tuan hoan twong ty nhw xu huwéng
bién ddi cua tinh phi kim.

Bai 7.9: Cau hinh electron nao sau day tng vd&i nguyén t6 c6 do am dién 16n nhat?

A.1s*2s2p°  B. 1s*2s*2p° C. 1s°2s°2p°3s' D. 1s°2s°2p°3s°3p®

Loi giai: Dap an dung la: A

Ta c6 1s2s*2p° la cau hinh electron cta F (Z = 9), day la nguyén t6 ¢6 d6 am dién 16n nhat trong bang tuan
hoan (3,98).

Bai 7.10: Dién ki hiéu hoa hoc hoac cum ttr thich hgp vao cho trong trong doan thong tin sau:

Trong s6 cac nguyeén t6 thudc chu ki 2 trong bang tuan hoan (trtr Ne), ...(1)... la nguyén t6 c6 do am dién
nhé nhét va ban kinh nguyén t ...(2)...; (3)... 1a nguyén t6 c6 d6 am dién 16n nhat nhung ban kinh nguyén
t ...(4)... Tinh kim loai gidam dan ttr ...(5)... tGi ...(6)..., con tinh phi kim thi bién d6i theo chiéu nguwoc lai.
Loi giai:

Trong s6 cac nguyén t6 thudc chu ki 2 trong bang tuan hoan (trir Ne), (1) Li la nguyén t6 c6 do am dién
nhé nhat va ban kinh nguyén ti (2) 16n nhat; (3) F la nguyén t6 c6 do am dién 16n nhit nhwng ban kinh
nguyén ti (4) nhé nhat. Tinh kim loai gidm dan ti (5) Li t6i (6) F, con tinh phi kim thi bién déi theo chiéu
nguoc lai.

Bai 7.11: Trong lién két H-X (v6i X la F, Cl, Br), cdp electron trong lién két sé bi l1éch vé nguyén tir X do
ching c6 do am dién 16n hon H. Hay sap xép cac nguyén ti X theo chiéu gidm dan mitc do 1éch cta cap
electron lién két vé phia no.

A.Br>Cl>F. B.Cl>F > Br.

C.F>Cl>Br. D. Mttc do léch cua cdp electron la nhw nhau trong ba trwong hgp.

Loi gidi: Pap an dang la: C

Th ty ding la: F > Cl > Br vi d6 am dién F > Cl > Br (cac nguyén t6 trong cung mt nhom VIIA).

Bai 7.12: Phan loai cac oxide sau day dwa trén tinh acid — base: Na,O, MgO, Al,Os, P,Os, SOs, Cl,0;.

Basic oxide Acidic oxide Oxide ludng tinh
Loi gidi:

Basic oxide Acidic oxide Oxide hrdng tinh

NaO, MgO 2105 P2Os, SOs, ClaOy

Bai 7.13: Nhitng oxide nao sau day tao ra moi truong acid khi cho vao nwéc?  A. CO,. B.SO;. C.
Na,O. D.CaO. E.BaO.
Loi giai: Dap an dung la: A va B.
CO, va SO:s la ocidic oxide nén tao ra moi truong acid khi cho vao nudc.
Bai 7.14: Ghép tirng nhém dac diém & cot A v6i mot phan ti twong ng trong cot B.

Cat A Cot B

a) Mot khi hoat dong rat manh, nguvan tr 1. Sodium (INa)

cOo do am dién lons:

b) Mot kim loai mém: nguvén trx rat dé 2. Antimony (Sb)

nhwrong electron:

c) MdT nguyvén td vira thé hién tinh kim 3. Argon (ATr)

loai. wira thé hién tinh phi kim. tao thanh

oxide cao nhit ¢é coédng thnire dang M2Os:

d)y Mot khi rat tro v& mat héa hoc: 4. Chlorine (Clz2)
Loi giai:
a ghép vdi 4; b ghép vai 1; c ghép vadi 2; d ghép vai 3.
Bai 7.15: Khi phat minh ra bang tuan hoan, ngoai viéc sap xép cac nguyén t6 da biét, Mendeleev con du
doan sy ton tai cia mot s6 nguyén t6 chwa dugc biét téi thoi d6. Chang han, nguyén t6 nhom IIT (nhém
IITA trong bang tudan hoan hién dai) ngay lién dwdi nhom dwgc Mendeleev goi la eka-nhom (eka -
aluminium), véi ki hiéu la Ea (eka la ti tiéng Phan c6 nghia la “dau tién”; do d6 eka-nhém la nguyén t6
dau tién duwdi nhom). Dya trén nhitng tinh chat cia nhom, em hdy duw doan mét s6 thong tin cia nguyén to
eka-nhom: so electron 16p ngoai cung, cong thitc oxide cao nhat, cong thitc hydroxide va tinh acid — base
cta chung.



Loi giai:

Nhom — Al thudc nhém IITA, vay eka — nhom (Ea) thudoc nhém IIIA ciling sé c6 3 electron 16p ngoai cung,
cong thitc oxide cao nhat sé la Ea,Os;, cong thitc hydroxide 1a Ea(OH)s.

Al(OH); la mot chat Iwong tinh nén Ea(OH); cling c6 kha nang la mot chat lwong tinh, nhung sé thé hién
tinh base manh hon Al(OH)s.

Bai 7.16: Xét hai nguyén t6 X va Y. Nguyén t6 X c6 do am dién 16n hon nguyén t6 Y.

a) Néu gitta X va Y hinh thanh lién két thi cdp electron lién két sé bi 1éch vé phia nguyén t* nao?

b) Gid st X va Y & cung mot chu ki caa bang tuan hoan, em hdy dy doan nguyén t6 nao c6 ban kinh
nguyén t 16n hon. Vi sao?

c) Néu X va Y & cung mot chu ki cua bang tuan hoan, oxide cao nhat ctia X sé c6 tinh acid manh hon hay
yéu hon oxide cao nhat cua Y?

Loi giai:

a) Néu gitta X va Y hinh thanh lién két thi cdp electron lién két sé bi léch vé phia nguyén t& X (nguyén ti
c6 do am dién 16n hon).

b) Gia sit X va Y & cung mot chu ki cia bang tuan hoan, em dy doan nguyén t6 Y c6 ban kinh nguyén ti
16n hon, do do am dién cua X 16n hon Y, ma trong mdt chu ky, chiéu tang ban kinh nguyén t 1a chiéu
giam cua do am dién.

c) Néu X va Y ¢ cung mot chu ki ctia bang tuan hoan, oxide cao nhat cia X sé c6 tinh acid manh hon oxide
cao nhat ctia Y do tinh phi kim ctia X manh hon Y (d6 am dién cua X 16n HON y.

Bai 7.17: Mot kim loai M phan ¢ng manh liét v4i nuéc tao thanh dung dich MOH. Néu M la nguyén t6
chu ki 4, hay viét cau hinh electron ctia M.

Loi giai:

M la nguyén t6 kim loai nhém IA do phan ttng v&i nuéc tao MOH nén sé c6 1 electron & 16p ngoai cung.
Néu M & chu ki 4, M sé c6 4 16p electron.

C&u hinh electron cua M 1a: 1s?2s?2p®3s?3p°4s’.

Bai 8: PINH LUAT TUAN HOAN VA Y NGHIA CUA BANG TUAN HOAN CAC NGUYEN TO HOA HOC
Bai 8.1: Dinh luat tuan hoan phat biéu rang tinh chét ctia cac don chat cling nhw thanh phan va tinh chat
cta hgp chat tao nén tir cac nguyén t6 bién doi tuan hoan theo chiéu tang ctia yéu t6 nao sau day?

A. bién tich hat nhan nguyén tu. B. Khdi lwgng nguyén ta.

C. Ban kinh nguyén tt. D. S6 16p electron.

Loi gidi: Pap an dang la: A

Dbinh luat tuan hoan phat biéu rang tinh chat cta cac don chat ciing nhw thanh phan va tinh chat cta hgp
chat tao nén tir cac nguyén to bién doi tuan hoan theo chiéu tang cta dién tich hat nhan nguyén tt.

Bai 8.2: Sulfur dwogc st dung trong qua trinh Iwu hoa cao su, lam chat diét nam va c6 trong thudc nd den.
Sulfur 1a nguyén t6 nhom VIA. Cong thitc oxide cao nhat cuaa sulfur la

A.SO,. B.SO.. C. SOe. D. SO..

Loi gidi: Dap an dung la: B

Sulfur 1a nguyén t6 nhom VIA nén c6 hda tri cao nhat trong hgp chat 1a VI.

Cong thitc oxide cao nhat cta sulfur la SOs.

Bai 8.3: Magnesium la nguyén t6 c6 khoi lwgng riéng nhé hon mét phan ba so v6i nhom. Magnesium gitp
cdi thién céc dac tinh co hoc cia nhom khi dwge st dung lam chat tao hgp kim. Nhitng hop kim nay rat
hitu ich trong ché tao may bay va 6 t6. Cau hinh electron cia magnesium la 1s?2s?2p®3s®. Cong thic
hydroxide ciia magnesium la

A.Mg(OH).  B.Mg(OH),.  C.MgO(OH). D. Mg(OH)s.

Loi gidi: Dap an dung la: B

Cau hinh electron ctia magnesium 1a 1s*2s*2p®3s®. Vay magnesium thuéc nhém IIA.

Hoéa tri cao nhat ctia magnesium la II. Cong thitc hydroxide ctia magnesium la Mg(OH)..

Bai 8.4: Hydroxide cua nguyén t6 X (thugc nhém A) c6 tinh base manh. 1 mol hydroxide nay tac dung vira
dua v6i 3 mol HCI. Phrong én nao sau day dy doan vé vi tri nhém ctia nguyén t6 X trong bang tuan hoan la
dang?

A.Nhom IA. B. Nhom ITA. C. Nhom IIIA. D. Khong xac dinh duoc.



Loi giai: Dap an ding la: C

1 mol hydroxide nay tac dung vtra da véi 3 mol HCI = X c06 hoa tri I11.

Vay X thudc nhom IIIA.

Bai 8.5: Hai nguyén t6 X va Y thudc nhém A, tao thanh hai oxide cao nhat c6 céng thic twong tw nhau.
Khi tan trong nwdc, cac oxide nay tao dung dich lam quy tim chuyén sang mau doé. Khoi lwgng nguyén ti
cdia X nhé hon caa Y. Hay cho biét nhitng phat biéu nao sau day vé X va Y la ding.

A. X, Y la phi kim. B. X, Y la kim loai. C. X, Y thudc cung mot chu ki.

D. X, Y thugc cing mot nhém. E. S6 hiéu nguyén t& ctia X 16n hon Y.

G. SO hiéu nguyén tit cia X nhé hon Y.

Loi giai: Bap an duang la: A, D, G

Vi X va Y tao thanh hai oxide cao nhat c6 cong thirc twong tw nhau ma X, Y la cac nguyén t6 nhém A, do
doé ching phai thudc cung mot nhom.

Khi tan trong nuwdc, cac oxide nay tao dung dich lam quy tim chuyén sang mau dé vay X, Y la phi kim.
Nguyén t khoi cia X nhé hon caa Y, vay s6 hiéu nguyén tt ctia X nho hon cta Y.

Bai 8.6: Néu potassium chlorate c6 cong thitc phan t¥ la KCIO3, cong thitc cia sodium bromate sé la

A. NaBrOs;. B. NaBrO.. C. Na,BrO;. D. Khong xac dinh duoc.

Loi giai: Dap an dung la: A

Cong thttc ctia sodium bromate sé la: NaBrOs.

Bai 8.7: Gia stt em dang c6 gang tim mot ion thay thé cho ion K" trong day than kinh truyén tin hiéu. Em sé
bat dau tim kiém nguyén t6 & nhém nao trong bang tuan hoan? Nhitng ion nao sé cé tinh chat twong tw ion
K" nhit? D6i v4i moi ion em dé xudt, hay giai thich nhitng diém twong ty nhw K* va nhitng diém khac biét
so v6i K'.

Loi giai:K" c6 dién tich 1+ nén can tim nhitng ion c6 dién tich 1+ twong tu.

Néu xem xét Ar* va Ca’ thi day la nhitng ion c6 cung dién tich va kich thwdc, khéi lwgng kha gan véi K7,
nhung Ar la khi hiém nén kh6 nhuwdng 1 electron dé tao Ar’, con Ca ¢ nhom ITA nén tinh chat hgp chat cta
no sé khac biét so véi hgp chat caa K.

Neéu xét trong cung mdt nhom TA. Cé thé c6 Na* va Rb* sé c6 cung sb electron héa trj va tinh chat twong ty
nhu K" nhung bén kinh ctia Na* sé nhé hon, con ban kinh ctia Rb" lai 16n hon nhiéu so véi K.

Bai 8.9: Xem xét so liéu vé ban kinh nguyén ti va khoi lwgng riéng cia cac khi hiém trong bang sau:

Khi hiém Ban kinh nguyén tir (pm) | Khéi lweng riéng (g L)
He 31 0.18
Ne 38 0.9
Ar 71 1,78
Kr 88 ?
Xe 108 5.85
Rn 120 9,73

a) Krypton 1a mét khi tro dugc st dung trong nhiéu tng dung chiéu sang. Em hdy wdc tinh khéi luwgng
riéng cua krypton bang cach suy luan ti dit liéu, lién hé gitta khoi lwgng riéng va ban kinh nguyén tir. Hay
tim kiém so liéu vé gia tri khoi lwgng riéng caa khi krypton qua tai liéu, internet va so sanh véi két qua ma
em w@c tinh dwgc.
b) Biét rang 1 mol neon c6 khoi lugng la 20,18 gam. Hay tinh khéi lwvgng cua nguyén ti neon. Sau dé s
dung ban kinh nguyén t* ctia neon dé tinh khoi lwgng riéng ctia nguyén t¥ neon (coi nguyén tr 1a hinh cau
c6 ban kinh bang béan kinh nguyén tt cho trong bang). So sanh gia tri khoi lwgng riéng tinh duwgc nay véi
khoi lvgng riéng cua khi Ne trong bang. Két qua nay c6 cho em ggi y gi vé ban chat cua khi neon?
Loi giai:
a) Ta c6 thé suy luan nhu sau:
Khi tang ban kinh nguyén t tir 71 pm I1én 108 pm thi khéi lugng riéng tang tir 1,78 g L™ dén 5,85 g L.
Vay khi ban kinh nguyén t tang 1én 1 don vi, khoi lwvgng riéng tang thém mot lwgng la:
585-178

108- 71 =0,11



Khoi lvgng riéng cua Kr ¢6 thé tinh tir khoi lvgng riéng caa Ar la:

1,78+ 0,11 x (88 — 71) = 3,65 (g L ).

Két qua thyc nghiém, khoi lwgng riéng ctia Kr la 3,7 g L. Nhw vy, két qua wdc tinh kha gan véi thuc
nghiém.

Ngoai ra, hoc sinh c6 thé xay dung do thi phu thuoc khoi lvgng riéng vao ban kinh nguyén ti. Sau do, dya
vao do thi dé tim ra ban kinh Kr.

b) Khéi lwvgng cia mot nguyén it Ne la:

20,18.6,02x10%=3,35x10**(g)

Theé tich ciia mot nguyén tir Ne la:

V=4/3mr3= 4/3xmx(38x10-12)* = 2,3x10*'m3=2,3x10%(L)

Khoi lvgng riéng cua nguyén ti Ne la:

3,35x10 /2,3x10%°=1,46x10° (g/L)

Khoi lvgng riéng cia nguyén ti¢ Ne 16n hon rat nhiéu so vgi khoi lwgng riéng cta khi Ne. Biéu dé cho
thdy, trong khi Ne, cac nguyén tt phai ¢ rat xa nhau.

Bai 8.10: Dy doan vé vi tri trong bang tuan hoan, tinh chat hoa hoc dién hinh cta don chét cac nguyén t6 X
c6Z=119vaY c6 Z = 120. Cho biét cau hinh electron 16p ngoai cting cta nguyén t6 X 1a 8s'.

Loi giai:

Tw cau hinh electron 16p ngoai cung cta X, x4c dinh X thudc chu ki 8, nhém IA, 1a kim loai dién hinh.
Zy=7x+ 1nénY ké tiép X trong bang tuan hoan, vay Y thugc chu ki 8, nhém IIA, la kim loai dién hinh.

CHUONG 3: LIEN KET HOA HOC

Bai9: QUY TAC OCTET
Bai 9.1: Nguyén t oxygen (Z = 8) c6 xu huwdng nhwong hay nhan bao nhiéu electron dé dat 16p vo thoa
man quy tac octet? Chon phwong an duing.
A. Nhuong 6 electron.  B. Nhan 2 electron. ~ C. Nhuong 8 electron. D. Nhan 6 electron.
Loi giai:
Dap an dung la: B
Oxygen c6 cau hinh electron: 1s°2s’2p*.
Nguyén t O c6 6 electron & 16p ngoai cung, c6 xu huéng nhan thém 2 electron dé dat 16p vé thoa man quy
tac octet.
Bai 9.2: Nguyén t lithium (Z = 3) ¢6 xu hwdng nhwong hay nhan bao nhiéu electron dé 16p vé thoa man
quy tac octet? Chon phwong an dung.
A. Nhuong 1 electron.  B. Nhan 7 electron.  C. Nhuong 11 electron. D. Nhan 1 electron.
Loi giai: Dap an dung la: A
Lithium (Z = 3) ¢6 cdu hinh electron: 1s°2s".
Li co 1 electron ¢ 16p ngoai cung, c6 xu huéng
nhuong di 1 electron dé dat cau hinh caa khi hiém He.
Bai 9.3: Nguyén t¥ nao sau day c6 thé nhudng hoac nhan bon electron dé dat cau hinh electron bén virng?
A. Silicon.  B. Beryllium. C. Nitrogen. D. Selenium.
Loi giai: Dap an dung la: A
Silicon ndm & nhém IV trong bang tuan hoan nén khi nhuong hodc nhan 4 electron sé tao thanh cau hinh
electron bén vitng cua khi hiém.
Silicon con dugc goi la a kim.



Bai 9.4: Nguyén t nao sau day khong c6 xu hwéng nhuong hodc nhéan electron dé dat duwgce 16p vo thoa
man quy tac octet?
A. Nitrogen.  B. Oxygen. C. Sodium. D. Hydrogen.
Loi giai:
Quy tdc octet: Trong phan &ng hoéa hoc, cac nguyén tir c6 xu huéng hinh thanh 16p vé bén vitng nhw khi
hiém.
- Nitrogen c6 5 electron 16p ngoai cting, c6 xu hwéng nhan thém 3 electron dé dat octet.
- Oxygen c6 6 electron 16p ngoai cuing, c6 xu huwédng nhan thém 2 electron dé dat octet.
- Sodium c6 1 electron & 16p ngoai cung, c6 xu huwdng nhuwong di 1 electron dé dat octet.
Hydrogen c6 1 electron trong nguyén t¥, néu hydrogen nhwong di 1 electron né sé khong con electron nao;
trong mot so trvong hgp dac biét, hydrogen nhan 1 electron dé dat cau hinh bén vitng giong He.
Bai 9.5: Nguyén ti nao trong cac nguyén ti¢ sau day khong c6 xu huéng nhudng electron dé dat 16p vo
thod man quy tac octet?
A. Calcium.  B. Magnesium. C. Potassium.  D. Chlorine.
Loi gidi: DBap an dung la: D
Chlorine c6 7 electron & 16p ngoai cung, c6 xu hwdng nhan thém 1 electron dé dat cau hinh electron bén
vitng giong khi hiém.
Bai 9.6: Hay ghép moi nguyén tit & cot A véi ndi dung duwge mo ta ¢ cot B cho phu hgp.
Cét A Cot B

a) Ne (Z=10) 1. c6 xu hudng nhén thém 1 electron.

b)F(Z=29) 2. ¢6 cau hinh 1ép v6 ngoai cling 8 electron bén virng.
c) Mg (Z=12) 3. ¢c6 xu hudng nhuwong di 2 electron.

d)He (Z=2) 4. ¢6 céau hinh 1ép vé ngoai cung 2 electron bén vitng.
Loi gidi:

- a ghép vai 2, giai thich:

Ne (Z = 10): cdu hinh electron nguyén ti: 1s*2s*2p®, vay Ne ¢ cdu hinh 16p vo ngoai cting 8 electron bén
ving.

- b ghép vai 1, gidi thich:

F (Z = 9): cau hinh electron nguyén tir: 1s2s*2p°, vay F c6 7 electron & 16p ngoai cliing, c6 xu hwdng nhan
thém 1 electron.

- ¢ ghép vai 3, giai thich:

Mg (Z = 12): cdu hinh electron nguyén tit: 1s*2s*2p°3s?, vdy Mg c6 2 electron ¢ 16p ngoai cuing, c6 xu
huwéng nhuong di 2 electron.

- d ghép vdi 4, giai thich:

He (Z = 2): cau hinh electron nguyén ti: 1s* vay He c6 cdu hinh 16p vo ngoai cling 2 electron bén vitng.
Bai 9.7: M6 hinh m6 ta qua trinh tao lién két héa hoc sau day phu hgp véi xu hwéng tao lién két héa hoc
clia nguyén tt¥ nao?
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A. Aluminium. B. Nitrogen. C. Phosphorus. D. Oxygen.

Loi gidi: Bap an dung la: C

Theo m6 hinh mo té ta thdy nguyén t nay c6 15 electron va nhan thém 3 electron dé dat 16p vo thoa man
quy tac octet.

Vay nguyén tr nay la phosphorus.



Bai 9.8: Nguyén tir c6 mo6 hinh cau tao sau day c6 xu hwdng nhwong hodc nhan electron nhw thé nao khi
hinh thanh lién két héa hoc?

S

A.Nhan 1 electron.  B. Nhudng 1 electron.

C. Nhan 7 electron. ~ D. Khong c6 xu huéng nhuong hoac nhan electron.

Loi giai: Dap an ding la: B

Quan sat mo hinh nguyén t thady nguyén tit nay cé 19 electron, trong dé c6 1 electron & 16p ngoai cung
nén nguyén tir nay dé nhuwong 1 electron dé dat cau hinh electron vén vitng ctia khi hiém.

Bai 9.9: Nguyén tit c6 mo6 hinh cdu tao sau sé c6 xu huwdng tao thanh ion mang dién tich nao khi n6 thoa
man quy tac octet?

A. 3+ B. 5+. C. 3-. D. 5-.

Loi gidi: Dap an dung la: A

Dya vao m6 hinh nguyén t, xac dinh dugc nguyén tr nay c6 13 electron, trong dé c6 3 electron & 16p
ngoai cung.

Vay nguyén t¥ nay c¢6 xu huwdng nhwong di 3 electron dé dat octet. Dién tich cuia ion tao thanh la 3+.

Bai 9.10: Em hay vé m6 hinh mo6 ta qua trinh tao 16p vé théa man quy tac octet trong cac trweong hop sau
day:

a) Nguyén t¢ O (Z = 8) nhan 2 electron dé tao thanh anion O*.

b) Nguyén ti Ca (Z = 20) nhuong 2 electron dé tao ra cation Ca*".

c) Hai nguyén tit fluorine “gép chung electron” dé dat dugc 16p vo thoa man quy tac octet.

Loi giai:

Cac mo hinh mo t& nhu sau:

a)

nhén 2Ze {/

b)

&@} gop chunge

Bai 10: LIEN KET ION
Bai 10.1: Phan loai cac hgp chat ion dwdi day vao cac nhom sau: hgp chat tao nén bdi cac ion don nguyén
tw, hgp chat tao nén bdi ion don nguyén tir va da nguyén t, hgp chat tao nén bédi cac ion da nguyén ta.
KCL N32CO3, (NH4)ZSO4, BaC03, AgCI, BaSO4, KMHO4.
Loi giai:




Chil y:

- Ion don nguyén t 1a ion dwgc tao nén tit mot nguyén ti, vi du: Cl; Na“ ...

- Ton da nguyén t 1a ion duwgc tao nén tir nhiéu nguyén ti lién két véi nhau dé thanh mot nhém nguyén ti
mang dién tich dwong hodc am, vi du: NH4"; SO ...

Vay:

+ Hop chat tao nén bédi cac ion don nguyén ti: KCl; AgCl.

+ Hop chat tao nén bdi ion don nguyén t¥ va da nguyén ti: Na,CO;, BaCO;, BaSO,, KMnO.,.

+ Hop chat tao nén bdi cac ion da nguyén tu: (NH4):SOs.

Bai 10.2: Cho céc ion: Na*, Ca**, F-, COs*. S0 lugng cac hgp chat chita hai loai ion c6 thé tao thanh tir cac
ionnayla A.2. B.3. C.4. D.v0sohgpchat.

Loi giai:

Dap an dung la: C

Cac hogp chat chia hai loai ion c6 thé tao thanh tir cac ion nay la: NaF; Na,COs; CaF,; CaCO:.

Bai 10.3: Cadp nguyén t6 nao sau day c6 kha nang tao thanh lién két ion trong hop chét cta ching?

A. Nitrogen va oxygen.  B. Carbon va hydrogen. C. Sulfur va oxygen. D. Calcium va oxygen.

Loi gidi: Bap an dung la: D

Lién két ion dwgc tao thanh gitta kim loai dién hinh va phi kim dién hinh.

Vay lién két gitta calcium va oxygen la lién két ion.

Bai 10.4: Nhitng dic diém nao sau day la ding khi néi vé hgp chét tao thanh gitta Na* va O*?

A. La hgp chat ion. B. Co6 cong thitc hoa hoc 1a NaO.

C. Trong diéu kién thwong, ton tai & thé khi.  D. Trong diéu kién thuong, ton tai & thé ran.

E. C6 nhiét d6 nong chdy va nhiét do s6i cao.  G. C6 nhiét do néng chay va nhiét do so6i thap.

H. Luc twong tac gitta Na* va O* 1a lyc tinh dién.

Loi giai: Bap an dung la: A, D, E, H

B sai vi cong thirc hoa hoc la Na,O.

C sai vi hgp chat nay & thé ran trong diéu kién thuong.

G sai vi hgp chat nay c6 nhiét do néng chay va nhiét do soi cao.

Bai 10.5 : ZnO la mot hgp chét ion dugc st dung nhiéu trong kem chéng nang. Ban kinh cta nguyén tw O
nhu thé nao so vGi ban kinh ctia anion O trong tinh thé ZnO?

A. Bang nhau. B. Ban kinh cta O 16n hon cta O,

C. Ban kinh cta O nhé hon caa O*. D. Khong dy doan duoc.

Loi gidi: Dap an dung la: C

Bén kinh caa O nho hon ban kinh ctia O* do khi nhan thém electron thi lyc ddy giita cic electron ting 1én,
lam giam lyc hit gitta hat nhan véi cac electron dan dén electron & xa hat nhan hon.

Bai 10.6: Ban kinh ctia nguyén tir Al nhu thé nao so vdi ban kinh cta cation Al** trong tinh thé AICI5?

A. Bang nhau. B. Ban kinh cta Al 16n hon cta Al*".

C. Ban kinh cta Al nhé hon caa Al*". D. Khong dy doan duoc.

Loi giai: Dap an dung la: B

Bén kinh ctia Al 16n hon béan kinh ctia Al** do khi hinh thanh cation, nguyén tir s& mat bét electron, lyc huit
cda hat nhan vdi cac electron tang lén, electron sé & gan hat nhan hon.

Bai 10.7: Ghép moi nguyén tir & cdt A vdi cac gia tri dién tich ctia ion ma nguyén tir c6 thé tao thanh & cot
B.

CotA CotB

a)S 1. dién tich 2+
b) Al 2. dién tich 3+
¢)F 3. diéntich 2 -
d) Mg 4. diéntich 1 -

Loi gidi: - a ghép vai 3, gidi thich:



S ¢6 6 electron ¢ 16p ngoai cung, c6 xu huéng nhan thém 2 electron dé tao thanh ion S*. Vay dién tich cua
ionla2-—.

- b ghép vai 2, giai thich:

Al ¢6 3 electron & 16p ngoai cung, c6 xu huwdng nhwong di 3 electron dé tao thanh ion Al®*. Vay dién tich
cua ion la 3+.

- c ghép vdi 4, giai thich:

F ¢6 7 electron & 16p ngoai cung, c6 xu hwédng nhan thém 1 electron dé tao thanh ion F~. Vay dién tich cta
ionlal-.

- d ghép vai 1, giai thich:

Mg c6 2 electron & 16p ngoai cliing, c6 xu hwdng nhuwong di 2 electron dé tao thanh ion Mg*. Vay dién tich
cua ion la 2+.

Bai 10.8: Chon phuong an ding dé hoan thanh cau sau:

Khi hinh thanh cac hgp chat ion, ...(1)... mat cac electron hoa tri cia chiing dé tao thanh ...(2)... mang dién
tich dwong va ...(3)... nhan céc electron hoa tri dé tao thanh ...(4)... mang dién tich am.

A. (1) kim loai, (2) anion, (3) phi kim, (4) cation.

B. (1) phi kim, (2) cation, (3) kim loai, (4) anion.

C. (1) kim loai, (2) ion da nguyeén tw, (3) phi kim, (4) anion.

D. (1) phi kim, (2) anion, (3) kim loai, (4) cation.

E. (1) kim loai, (2) cation, (3) phi kim, (4) anion.

Loi giai: Dap an dung la: E

Khi hinh thanh cac hop chat ion, (1) kim loai mit cac electron hoa tri cia ching dé tao thanh
(2) cation mang dién tich dwong va (3) phi kim nhan céc electron hoa tri dé tao thanh (4) anion mang dién
tich am.

Bai 10.9: Dién tir thich hgp vao cho trong:

Barium thudc nhém IIA, iodine thudc nhém VIIA, hgp chat ctia hai nguyén t6 ndy 1a hgp chat ...(1)... O
diéu kién thwong, hogp chat nay ton tai ¢ thé ...(2)... vGi cdu truc tinh thé tao nén bdi ...(3)... va ...(4)...

Loi giadi:

Barium thudc nhém IIA, iodine thuéc nhém VIIA, hgp chét ctia hai nguyén t& nay 1a hop chét (1) ion. O
diéu kién thwong, hgp chat ndy ton tai ¢ thé (2) ran vdi cdu tric tinh thé tao nén bai (3) Ba®* va (4) I

Bai 10.10: Viét hai giai doan cta sy hinh thanh CaF,, tir cdc nguyén t@ twong @ng (kém theo cau hinh
electron).

Loi gidi: Giai dogn 1: Hinh thanh ion trai dau theo quy tac octet tir cac qua trinh kim loai (Ca) nhuong
electron va phi kim (F) nhan electron.

Ca —> Ca?'+2e
Céu hinh electron [Ar]4s® [AT]
F+le —» F
Cau hinh electron [He]2s%2p° [Ne]

Giai dogn 2: C4c ion trai dau hit nhau bang lwc hit tinh dién tao nén hgp chat ion:

C82+ +2F o CaF2.
Bai 10.11: Cho biét sy tao thanh NaCl (s) tir Na (s) va Cl, (g) giai phéng nhiéu nang lwgng. Hay cho biét
nang lwgng gidi phéng c6 nguon goc tir dau.
Goi y: Néu cac tiéu phan hut nhau sé giai phong nang lwong, day nhau sé hap thu nang lwgng.
Loi giai:Sau khi dugc hinh thanh, cac cation va anion sé hut nhau bdi Iyc hit tinh dién rat manh dé tao
thanh hgp chat ion, qua trinh nay gidi phong nhiéu nang lwgng (tham chi du thtra dé bu cho céac qua trinh da
hdp thu nang lvgng triede do, chang han nhw nang lwgng dé pha va lién két Cl — ClI).
Bai 10.12: Biét rang nang lwgng toa ra khi hinh thanh cac hgp chat ion tir cac cation va anion ti 1€ thudn
vGi dién tich ctia moi ion va ti 1€ nghich vdi ban kinh cia ching. Dya trén co s@ nay, hdy cho biét khi hinh
thanh hgp chat nao trong moi cap chat sau day tir cac ion twong (tng thi nang lwgng toa ra la nhiéu hon.
a) LiCl va NaCl b) Na,O va MgO.
Loi giai:
a) Khi hinh thanh hgp chat LiCl thi nang lwgng téa ra la nhiéu hon. Giai thich:



Do khi tao thanh hgp chat LiCl hay NaCl thi déu di tir cac cation c6 dién tich 1+ va anion c6 dién tich 1-,
nhung ban kinh cia Li" nho hon cia Na® nén lyc hit tinh dién gitta Li* v4i Cl” sé manh hon va téa nhiéu
nang lwgng hon so vdi Na™.

b) Khi hinh thanh hgp chat MgO thi nang lwgng tda ra 1a nhiéu hon. Giai thich:

Do khi tao thanh Na,O thi cation mang dién tich 1+ (Na") con khi tao thanh MgO thi cation mang dién tich
2+ (Mg*) nén lyc hit gitta Mg** véi O* sé manh hon nhiéu so véi Na* va O, do d6 nang lwgng toa ra khi
tao thanh MgO ciing nhiéu hon.

Bai 11: LIEN KET CONG HOA TRI

Bai 11.1: Trong nguyén ti¢ C, nhitng electron c6 kha nang tham gia hinh thanh lién két cdng hoa tri thudc
phan 16p nao sau day?
A. 1s. B. 2s. C. 2s, 2p. D. Is, 2s, 2p.
Loi gidi: DBap an dung la: C
Cé&u hinh electron cua carbon (C): 1s°2s*2p°.
Trong nguyén t& C, electron c6 kha nang tham gia hinh thanh lién két cong héa tri la cac electron & 16p
ngoai cung hay la cac electron & phan 16p 2s; 2p.
Bai 11.2: Nhitng phat biéu nao sau day la khong diang?
A. Céac nguyeén tt lién két v4i nhau theo xu hwéng tao hé bén vitng hon.
B. Cac nguyén t lién két vgi nhau theo xu hwéng tao hé c6 nang lwgng thap hon.
C. Céc nguyeén tt lién két v4i nhau theo xu huwéng tao 16p vo electron dugc octet.
D. Cac nguyén t lién két v&i nhau theo xu hwéng tao hé c6 nang lwgng cao hon.
E. Cac nguyén t nguyeén t6 phi kim chi lién két v4i cac nguyén t¢ nguyén t6 kim loai.
Loi gidi:Pap an dung la: Dva E
Phat biéu D sai vi cac nguyén ti lién két véi nhau theo xu huéng tao hé c6 nang lwgng thap hon.
Phét biéu E sai vi cac nguyén ti&* nguyén t6 phi kim c6 thé lién két véi cac nguyén ti nguyén té kim loai
hodc nguyén t& nguyén t6 phi kim.
Bai 11.3: Lién két cong hoa tri thuwong dwgc hinh thanh gitta
A. cac nguyén t nguyén t6 kim loai véi nhau.
B. cac nguyén t¥ nguyén t6 phi kim véi nhau.
C. cac nguyén t nguyeén t6 kim loai v8i cac nguyén tit nguyén t6 phi kim.
D. cac nguyén ti khi hiém véi nhau.
Loi gidi:Dap an dung la: B
Lién két cong hoa tri thwong duwgc hinh thanh gitta cac nguyén tir nguyén t6 phi kim véi nhau.
Bai 11.4: S6 lugng cdp electron dung chung trong cac phan t H, O, N, F, lan luot la:
A.1,2,3,4. B.1,2,3, 1. C.2,2,2,2. D.1,2,2,1.
Loi gidi: Dap an dung la: B
+ Nguyén tit H c6 1 electron ¢ 16p ngoai cung, moi nguyén tt H c6 xu hudng gép chung 1 electron dé tao
thanh phan ti H,. Cong thitc cau tao: H — H.
+ Nguyén tit O c6 6 electron ¢ 16p ngoai cung, moi nguyén tiv O c¢6 xu hudng gép chung 2 electron dé tao
thanh phan tr O,. Cong thitc cau tao: O = O.
+ Nguyén tit N c6 5 electron ¢ 16p ngoai cung, moi nguyén t¢ N ¢6 xu hudng gép chung 3 electron dé tao
thanh phan t N,. Cong thitc cau tao: N = N.
+ Nguyén ti F ¢ 7 electron ¢ 16p ngoai cting, mo6i nguyén tit F c6 xu hwéng gop chung 1 electron dé tao
thanh phan tr F». Cong thitc cau tao: F — F.
S6 lwgng cap electron dung chung trong cac phan tit H,, O,, Ny, F; 1an lwot la: 1, 2, 3, 1.
Bai 11.5: Trong phéan t& HF, s6 cap electron dung chung va cdp electron hoa tri riéng cta nguyén t F lan
lwot la:
A.1va3. B.2va?2. C.3val. D. 1vad4.
Loi giai: Dap an dung la: A
Cong thic Lewis cua HF la:

H—F:

Vay so cap electron dung chung la 1; cap electron hoéa tri riéng cua F la 3.



Bai 11.6: Cho cong thitc Lewis cua cac phan ti sau:

L I
.o I i
H—?;]—H *._./B\-.. H—Be—H H—-(E—H
) H -Cl cl: H
S6 phan ti* ma nguyén t trung tam khong thoa man quy tac octet la
A. 1. B. 2. C. 3. D. 4.

Loi gidi: Dap an dung la: B

Cac phan tit BCl; va BeH» c6 nguyén ¢ trung tam khong théa man quy tac octet.
O BCl;, nguyén ti B méi c6 6 electron & 16p ngoai cling.

O BeH,, nguyén tit Be m&i c6 4 electron & 1ép ngoai cing.

Bai 11.7: Cong thtrc nao sau day ¢ng v6i cong thic Lewis ctia phan tit PCl5?

S b 2Cl: Cl Cl:
. I . I i .o 1
Cl=P: :Cl—P: :Cl=P: :Cl1—P
i ! il |

:Cl* {s b Cl sCI3

(1) (2) 3 (4

A. Cong thiee (1).  B. Cong thie (2).  C. Cong thie (3).  D. Cong thiee (4).  E. Cong thic (2) va (4).
Loi giai: Dap an diung la: B

Cong thitc (1) va (3) sai vi moi ClI chi gép chung 1 electron.

Cong thitc (4) sai vi P bi thiéu mot cap electron riéng.

Bai 11.8: Dyva vao hiéu do am dién gitra hai nguyén o, cho biét lién két trong phan t* nao sau day la phan
cuc nhat.

A.HF. B.HCL C. HBr. D. HL.

Loi gidi: Dap an dung la: A

H c6 do am dién la 2,2.

T F dén I do am dién giam dan, nén hiéu do

am dién gitta H va F 1a 16n nhat, lién két trong phan t& HF la phan cuc nhat.

Bai 11.9: Hay dién tit/ cong thitc thich hgp vao cho trong trong doan thong tin sau:

Trong so cac hgp chat: Cl,, H,O, O,, CsF, NaF, SO,, ¢6 ...(1)... chat ion va ...(2)... chat cong hoa tri. Trong
diéu kién thwong, ...(3)... hgp chat ton tai thé ran la ...(4)... va ...(5)...; ...(6)... hgp chat ton tai ¢ thé long
1a ...(7)..., con lai la cac chat khi. Chat c6 nhiét do so6i, nhiét do néng chay cao nhat la ...(8)... Trong s cac
chat cong hoa tri, ...(9)..., ...(10)... 1a cac chat cong hoa tri phan cyc; ...(11)... va ...(12)... 1a cac chat cong
hoa tri khong phan cyrc.

Loi giai:

Trong s6 cac hgp chat: Cl,, H,O, O,, CsF, NaF, SO,, c6 (1) hai chat ion va (2) bén chat cong hoa tri. Trong
diéu kién thuwong, (3) hai hgp chat ton tai thé ran la (4) CsF va (5) NaF; (6) mgt hgp chat ton tai & thé 16ng
1a (7) H,O, con lai la cac chat khi. Chat c6 nhiét do so6i, nhiét do néng chay cao nhat la (8) NaF. Trong s6
cac chat cong hoa tri, (9) H0, (10) SO, la cac chat cong hoa tri phan cyc; (11) Cl; va (12) O 1a cac chat
cong hoa tri khong phan curc.

Bai 11.10: Dya vao hiéu do am dién, hay noéi cac lién két hinh thanh giita cac nguyén t¥ cot A v§i loai lién
két twong ng & cot B.

Cét A Cot B
a)SrvaF 1. Lién két cong hoa tri phan curc
b) N va Cl 2. Lién két cong hoa tri khéng phan cuc
c)Nvao 3. Lién két ion
Loi gidi:

+ anoi véi 3, giai thich:
Do lién két gitta Sr va F la lién két gitta kim loai dién hinh va phi kim dién hinh nén la lién két ion.
+ b ndi vai 2, gidi thich:



Hiéu do am dién la 3,16 — 3,04 = 0,02 < 0,4 nén lién két giita N va Cl la lién két cong hoa tri khong phan
cuc.
+ cnoi véi 1, giai thich:
Hiéu do am dién la 3,44 — 3,04 = 0,4 nén lién két gitta N va O la lién két cong hoa tri phan cyc.
Bai 11.11: Khi tham gia hinh thanh lién két trong cac phan t& HF, F»; orbital tham gia xen phu tao lién két
cda nguyén t F thudc vé phan 16p nao, cé hinh dang gi?
A. Phan I6p 2s, hinh cau. B. Phan 16p 2s, hinh s6 tam noi.
C. Phan 16p 2p, hinh s6 tdm noi. D. Phan 16p 2p, hinh canh hoa.
Loi gidi: Dap an ding la: C
Cau hinh electron cta F: 1s*2s2p°.
Khi tham gia hinh thanh lién két trong cac phan t& HF, F»; orbital tham gia xen phu tao lién két cia nguyén
te F thudc vé phan 16p 2p.
AO p c6 dang s6 tam noi.
Bai 11.12: S6 orbital cta ca hai nguyén ti N tham gia xen phu tao lién két trong phan ti N, la
A. 3. B. 4. C.5. D.6.
Loi gidi: Dap an dung la: D
Moi nguyén tir sit dung 3A0 2p, mo6i AO chita 1 electron doc than dé tham gia xen pha tao thanh 3 lién
két.
S6 orbital cta ca hai nguyén tir N tham gia xen phu tao lién két trong phan tir N, la 6.
Bai 11.13: Lién két trong phan t& nao dwdi day khong dugc hinh thanh do sy xen phu giita cac orbital
cung loai (vi du cung la orbital s, hodc cung la orbital p)?
A. Clz B. Hz C. NH3 D. BI'z.
Loi gidi: Dap an ding la: C
Lién két trong phan t& NH; dwgc hinh thanh
do AO s (cuaa H) xen phu v6i AO p (caa N).
Bai 11.14: Phat biéu nao sau day khong dung?
A. Chi c6 cac AO c6 hinh dang giong nhau mdi xen phu véi nhau dé tao lién két.
B. Khi hinh thanh lién két cong hoa trj gitta hai nguyén t, luén c6 mot lién két o.
C. Lién két o bén vitng hon lién két m.
D. C6 hai kiéu xen pht hinh thanh lién két 1a xen phu truc va xen phu bén.
Loi giai: BDap an dang la: A
A khong ding do van c6 thé c6 AO s xen phua véi AO p.
Bai 11.15: S6 lvgng electron tham gia hinh thanh lién két don, d6i va ba lan lwgt la: A.1,2va3. B.2,
4 va 6. C.1,3vab. D. 2,3 va4.
Loi gidi: Dap an dung la: B
Moi lién két dugc hinh thanh do sy dung chung 1 cdp (tic 2 electron). Vay:
+ Lién két don dugc hinh thanh tir 2 electron.
+ Lién két doi dwgc hinh thanh tir 4 electron.
+ Lién két ba dwgc hinh thanh tir 6 electron.
Bai 11.16: Ghép mo6i nguyén tr hodc phan tit sau véi mot hodc cac dac diém twong ¢ng ctia né: N», Ar,
CO, H..
(1) Lién két trong phan t la lién két cong hoa tri khéng phan curc.
(2) Lién két trong phan t 1a lién két cong hoa tri phan cuc.
(3) Cac nguyén tw trong phan tit déu tuan theo quy tac octet.
(4) La khi tro.
(5) C6 hai cdp electron hoa tri riéng.
(6) Lién két trong phan tt la lién két don.
Loi giai:
- N, cong thic Liwis:
® o

NEN

Cac nhan dinh thoa man:



(1) Lién két trong phan t la lién két cong hoa tri khéng phan curc.
(3) Cac nguyén tw trong phan tit déu tuan theo quy tac octet.
(5) C6 hai cdp electron hoa tri riéng.
- Ar, nhan dinh théa man:
(4) La khi tro.
- CO, cong thttic Lewis:
bl ¢ — O -
Cac nhan dinh théa man:
(2) Lién két trong phan t la lién két cong hoa tri phan cuc.
(3) Cac nguyén tr trong phan tr déu tuan theo quy tac octet.
(5) Co hai cdp electron hoa tri riéng.
- H,, cong thitc cau tao: H — H, cac nhan dinh théa man:
(1) Lién két trong phan tt 1a lién két cong hoa tri khong phan curc.
(6) Lién két trong phan t la lién két don.
Bai 11.17: Xét phan tit H,O, nhitng phat biéu nao sau day la ding?
A. Lién két H — O 1a lién két cong hoa tri khong phan cuc.
B. Lién két H — O 1a lién két cong hoa tri phan cyc.
C. Cap electron dung chung trong lién két H — O 1éch vé phia nguyén tr O.
D. Cép electron dung chung trong lién két H — O 1éch vé phia nguyén ti H.
E. Cap electron dung chung trong lién két H — O phan bo déu gitta hai nguyén tu.
G. Nguyén t O con hai cap electron hoa trj riéng.
Loi giai: DPap an dung la: B, C, G.
- Lién két H — O trong phan t& nuwdc la lién két cong héa tri phan cyc, cap electron chung bi 1éch vé phia
nguyeén tir c6 do am dién cao hon la O.
- Cong thuc Lewis cta H,O la:
H— O— K
Vay nguyén t* O con hai cap electron hda tri riéng.
Bai 11.18: Xét phan tit CO,, nhitng phat biéu nao sau day la khong dang?
A. Lién két gitta hai nguyén tir C va O la lién két cong hoa tri khong phan curc.
B. Lién két gitta hai nguyén ti C va O la lién két cong hod tri phan cuc.
C. Phan ttt CO; c6 4 electron hoa tri riéng.
D. Phan tit CO; c6 4 cdp electron hoa trij riéng.
E. Trong phan tit CO; c6 3 lién két o va 1 lién két .
G. Trong phan t CO, c6 2 lién két o va 2 lién két n.
H. Trong phan tit CO; c6 1 lién két o va 3 lién két m.
Loi giai:
Dap an dung la: A, C, E, H.
Cong thirc Lewis ctia CO;la:
O=C=0
Phét biéu A sai do lién két giira hai nguyén t¢ C va O la lién két cong hoé tri phan cuc.
Phét biéu C sai vi phan tit CO, c6 4 cdp electron hoa tri riéng.
Phat biéu E, H sai vi trong phan t& CO, c6 2 lién két o va 2 lién két m.
Bai 11.19: Cho biét héa tri cia mot nguyén t6 trong phan t¥ bang téng so lién két o va m ma nguyén t
nguyén t6 do tao thanh khi lién két v6i cac nguyén tir xung quanh. Héa tri cia N trong NH," la A. 1.
B. 2. C. 3. D. 4.
Loi gidi: Pap an ding la: D
Cong thitc cau tao cua NH4" 1a:
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Héa tri cua N trong NH," 1a 4.
Bai 11.20: Cho biét nang luwgng lién két H — I va H — Br 1an lwot 1a 297 kJ mol™ va 364 kJ mol™. Nhitng
phat biéu nao sau day la khong dang?
A. Khi dun néng, HI bi phan huy (thanh H» va I,) ¢ nhiét do thap hon so v&i HBr (thanh H, va Br,).
B. Lién két H — Br la bén vitng hon so vdi lién két H — 1.
C. Khi dun nong, HI bi phan huy (thanh H, va I,) ¢ nhiét do cao hon so v&i HBr (thanh H, va Br).
D. Lién két H — I 1a bén vitng hon so véi lién két H — Br.
Loi giai: Bap an dung la: C va D.
Cht y: Nang lugng lién két cang thap, lién két cang kém bén va cang dé bj pha va.
Bai 11.21: Cho biét nang Ivgng lién két H — H 1a 436 kJ mol ™. Hay tinh nang lwong can thiét (theo eV) dé
phé v lién két trong mot phan ti¢ Hy, cho biét 1 eV = 1,602 x 10™ J.
Loi giai:1 mol H, chita 6,02 x 10* phén tr Ho.
436 kJ = 436 x 10° J.
Nang lugng can thiét dé pha vo lién két trong mot phan ti H, la:
E=436x10°/ 6,02x10%=7,24x107"J
Nang lugng can thiét (theo eV) dé pha v lién két trong mot phan t& H, la:
7,24x10™ /1,602x10™"° = 4,52(eV)
Bai 11.22: Thiét 1ap cong thitc Lewis cho cac phan tt H,O, NH; va CH,. Mo6i phan ti nay c6 bao nhiéu cdp
electron hoa tri riéng?
Loi giai:
Cong thitc Lewis ctia cac phan tir H,O, NH; va CHa:
§): - N ~
I H H }li 1St

S6 cdp electron riéng cta H,O, NH; va CHy lan lugt 1a: 2, 1 va 0.

Bai 11.23: St dung bang nang luwgng ctia mot so lién két & diéu kién chuan (Phu luc 2, SGK Héa hoc 10,
Canh Diéu):

a) Tinh tong nang lwgng lién két trong moi phan tit H,S va H>O.

b) Nhiét do bat dau phan hiy thanh nguyén ti hai chat trén la 400°C va 1 000°C. Theo em, nhiét do phan
hiy cua chét nao cao hon? Vi sao?

Loi giai: a) Tong nang lwgng lién két 1a 2Ey_x véi X 1a S, O.

Tong nang luwgng lién két trong phan tit H,S la: 2 x 368 = 736 (kJ mol™)

Tong nang luwgng lién két trong phan tir H,O la: 2 x 464 = 928 (kJ mol™)

b) Nhiét do bat dau phan huy ctia H,O cao hon do lién két H — O bén hon lién két H — S.

Bai 11.24: Cac phan t& nhu F,, N> khi phan ttng v6i H» thi can cat dit lién két gitta cac nguyén tir. Dyra vao
nang lwgng lién két, dy doan phan tng cua F, hay ctia N, v6i H» sé thuan 1gi hon (dé xdy ra hon). Bé qua
anh hwang ctia do bén phan tit san pham t6i mitc d§ phan tng

Loi giai: Nang luwgng lién két F — F 1a 159 kJ mol™, nang lwgng lién két N = N la 946 kJ mol™ nén phan t
F, sé dé tham gia phan ttng v&i H, hon so vdi N, do lién két F — F dé bi pha vd hon.

Bai 11.25: Giai thich vi sao & diéu kién thwong khong ton tai phan ti NaCl riéng biét ma la tinh thé NaCl.
Loi giai:Ban chat lién két ion trong NaCl la lyc hit tinh dién giita cac ion mang dién tich trai dau, khong
c6 tinh dinh huéng.

Do vdy, mot ion Na" c6 thé hit nhiéu ion CI" xung quanh né va ngwoc lai, dan t6i & diéu kién thuwong trong
tinh thé NaCl, mot ion dugc bao quanh béi nhiéu ion trai ddu thay vi phan tir NaCl chi c6 2 ion.

Bai 12: LIEN KET HYDROGEN VA TUONG TAC VAN DER WAALS
Bai 12.1: Phat biéu nao sau day la ding?
A. Bat ki phan t nao c6 chita nguyén tir hydrogen ciing c6 thé tao lién két hydrogen véi phan t¥ cung loai.



B. Lién két hydrogen la lién két hinh thanh do sw gép chung cap electron hoa tri gitta nguyén t* hydrogen
va nguyén tir c6 do am dién 16n.

C. Lién két hydrogen la loai lién két yéu nhat giita cac phan tt.

D. Anh huéng cta lién két hydrogen t6i nhiét do séi va nhiét do néng chdy cta chat 1a manh hon anh
huwdng cua twong tac van der Waals.

Loi gidi:Pap an dung la: D

Anh huéng cua lién két hydrogen t&i nhiét do sdi va nhiét d6 néng chay cta chat 1d manh hon anh huwéng
cta twong tac van der Waals.

A sai vi du giita cac phan tit HCI khong tao dugc lién két hydrogen véi nhau.

B sai vi lién két hydrogen la mot loai lién két yéu dugc hinh thanh giita nguyén t& H (da lién két véi mot
nguyeén t¥ c6 do am dién 16n) véi mot nguyeén tr khac (c6 do am dién 16n) con cap electron riéng.

C sai vi lién két hydrogen chwa phdi la loai lién két yéu nhét gitta cac phan tt.

Bai 12.2: Cho cac phan ti: H,O, NH;, HF, H,S, CO,, HCI. S6 phan t c6 thé tao lién két hydrogen véi
phan tr cung loai la A.3. B.4. C.5 D.6.

Loi giai: Dap an dung la: A

Chi c6 H,0, NH;, HF mdi tao dugc lién két hydrogen véi cac phan ti¢ cung loai; con H,S, CO,, HCI thi
khong.

Bai 12.3: Thit tw nao sau day thé hién d6 manh gidm dan cua céc loai lién két?

A. Lién két ion > lién két cong hoa tri > lién két hydrogen > twong tac van der Waals.

B. Lién két ion > lién két cong hoa tri > twong tac van der Waals > lién két hydrogen.

C. Lién két cong hoa tri > lién két ion > lién két hydrogen > twong tac van der Waals.

D. Tuong tac van der Waals > lién két hydrogen > lién két cong hoa tri > lién két ion.

Loi giai:Pap an dang la: A

Thi¢ ty thé hién d6 manh gidam dan cua céc loai lién két la:

Lién két ion > lién két cong hoa tri > lién két hydrogen > twong tac van der Waals.

Bai 12.4: Gitta cac nguyén t He c6 thé c6 loai lién két nao?

A. Lién két cong hoa tri. B. Lién két hydrogen.

C. Tuong tac van der Waals. D. Khong cé bat ki lién két nao.

Loi gidi: Dap an ding la: C

Gitta cac phan t& khong phan cuc hoac giita cac nguyén tit khi hiém van c6 thoi diém xudt hién sy phan
cuc tam thoi (do nguyén tir chita cac hat mang dién la proton va electron), do d6 luon c6 twong tac van der
Waals.

Bai 12.5: Quy tac octet khong dugc sir dung khi xem xét sy hinh thanh cua hai loai lién két hoac twong tac
nao sau day?

(1) Lién két cong hoa tri.  (2) Lién két ion.  (3) Lién két hydrogen. (4) Tuwong tac van der Waals.

A. (1) va (2). B.(2)va(3). C.(1)va(3). D.(3)va4).

Loi gidi: Dap an dung la: D

Quy tac octet khong duogc st dung khi xem xét sy hinh thanh cta:

(3) Lién két hydrogen.

(4) Twong tac van der Waals.

Chil y:

Lién két hydrogen la mét loai lién két yéu dwgce hinh thanh gitta nguyén ti H (da lién két véi mot nguyén
ti c6 do am dién 16n) véi mot nguyeén tir khac (c6 do am dién 16n) con cap electron riéng.

Tuwong tac van der Waals 1a mot loai lién két rat yéu, hinh thanh do lyc hit tinh dién gitta cac cuc trai ddu
cta phan tu.

Bai 12.: Néu giita phan t chat tan va dung méi c6 thé tao thanh lién két hydrogen hodc c6 twong tac van
der Waals cang manh véi nhau thi cang tan t6t vao nhau.

Li do nao sau day la phu hgp dé gidi thich dau hod (thanh phan chinh 1a hydrocarbon) khong tan trong
nudc?

A. Ca nudc va dau déu la cac phan tir c6 cuc.

B. Nudc la phan ti phan cyc va dau la khong/ it phan curc.

C. Nudc la phan ti khong phéan cyc va dau la phan curc.



D. Ca nuéc va dau déu khong phan curc.

Loi gidi:Dap an dung la: B

Dau hoa (thanh phan chinh Ia hydrocarbon) khéng tan trong nuéc do nwéc la phan ti¢ phan cue va dau la
khong/ it phan curc.

Bai 12.7: Ethanol tan vo han trong nuéc do

A. ca nudc va ethanol déu la phan t@ phan cyc.

B. nudc va ethanol c6 thé tao lién két hydrogen vdi nhau.

C. ethanol c6 thé tao lién két hydrogen véi cac phan ti ethanol khéc.

D. ethanol va nu6c c6 twong tac van der Waals manh.

Loi gidi:Dap an dung la: B

Ethanol tan v6 han trong nwdc do nuwdc va ethanol c6 thé tao lién két hydrogen vdi nhau.

Bai 12.8: Chit nao trong so cac chit sau ton tai ¢ thé 1ong trong diéu kién thuwong?

A.CH;0H. B.CF,. C.SiHs D. CO..

Loi gidi: Pap an dang la: A

CH50H la chat long & diéu kién thuong do gitta cac phan tot CH;OH c6 thé hinh thanh lién két hydrogen.
Bai 12.9: Dva vao lién két giita cac phan t, hdy cho biét halogen nao sau day c6 nhiét do soi cao nhat.

A. Fz. B. Clz C. Brz. D. 12.

Loi giai: Dap an dung la: D

Do I, c6 khoi lwgng phan ti 16n nhat dong thai c6 kich thuwde 16n nhat nén twong tac van der Waals gilta
cac phan tr manh hon dan dén nhiét do so6i cao hon.

Bai 12.10: Hay giai thich 1i do khac nhau vé nhiét do s6i cua cac cdp chat c6 cung sb electron sau day:
CH; — CH; (184,5 K) va CH; — F (194,7 K).

Loi giai: Phan t*t CH; — F c6 twong tac gitta cac phan t& manh hon do c6 lién két C — F phan cuc hon lién
két C — C trong phan t& CH; — CHa.

Do dé nhiét do soi cia CH; — F 16n hon nhiét do s6i cia CH; — CHs.

Bai 12.11: O diéu kién thuwong, cac khi hiém ton tai & dang khi don nguyén tir. Hay giai thich sy bién doi
nhiét do so6i cua cac khi hiém tir He tGi Rn theo s6 liéu trong bang sau:

Khi hiém He Ne Ar Kr Xn Rn
S6 hiéu nguyén tir 2 10 18 36 54 86
Nhiét dé séi (°C) 2269 246 -186 -152 -108 62

Loi giai:Nhiét do so6i ctia cac khi hiém tang dan tir He dén Rn do khdi lwgng nguyén t¥ tang dan va theo
chiéu tang cua Z, so electron va kich thwdc nguyén ti¥ tang dan gay nén si phan cuc tam thdi cia nguyén ti
manh hon nén twong tac van der Waals manh dan lén.

Bai 12.12: Trong dung dich, acetic acid c6 thé ton tai dang dimer (hai phan ti két hop) do sy hinh thanh
lién két hydrogen giita hai phan tir. Hay vé so do biéu dién lién két hydrogen giita hai phan ti acetic acid
hinh thanh dimer.

L 0i giai:So do6 biéu dién lién két hydrogen gitta hai phan tir acetic acid hinh thanh dimer:

D e B — O
CE, — C — — EE,
Bai 12.13: Hay giai thich sy bién doi vé nhiét do nong chay cta day hydrogen halide sau:
Halogen halide HF HCl HBr HI
Nhiét do néng chay (°C) -83,1 -114.8 -88,5 -50,8

Loi giai:

- Ttr HCI dén HI do kich thuéc nguyén tir halogen tang, twong tac van der Waals gitta cac phan it tang nén
nhiét dé néng chdy tang.

- Gifta cac phan t@ HF c6 lién két hydrogen nén nhiét do néng chdy cao hon so véi HCI.

«<-+F—H +-- F—H ---



Bai 12.14: Nhiét do so6i cua ba hgp chat dugc cho trong bang sau:

Hop chat Khodi lwong phan ta Nhiét dd sbi
(g mol™) (t°C)
2 — hexanone 100.16 128.0
heptane 100.20 98.0
1 — hexanol 102,17 156.0

Khong can tra citu cau tric, em hay tra 16i cac cau hai sau vé ba hgp chat nay:

a) Hop chét nao c6 thé hinh thanh lién két hydrogen?

b) Hop chét nao phan cyc nhung khong hinh thanh lién két hydrogen?

c) Hop chat nao it phan cuc, khong hinh thanh lién két hydrogen?

Loi giai:

a) Ba chat c6 khéi lwgng phan tr twong duong nhau nén chat cé nhiét do soi cao nhat la chat cé thé hinh
thanh lién két hydrogen, do6 la 1 — hexanol.

b) Chat c6 phan tt phan cyc sé c6 twong tac van der Waals gitta cac phan tit manh hon, cé nhiét do s6i xép
th hai (anh hwéng cua lién két hydrogen tGi nhiét d6 s6i la manh hon twong tac van der Waals), do d6 chat
phan cyc la 2 — hexanone.

c) Vay hop chat it phan cuc, khong hinh thanh lién két hydrogen 1a hgp chat con lai heptane.




CHUONG 4: PHAN UNG OXI HOA - KHU
Bai 13.1: Phét biéu nao sau day la ding?
A. SO oxi hoé cia nguyén ti trong bat ki mot don chat hoa hoc nao déu bang 0.
B. Tong s6 oxi hod ctia tat ca cac nguyén tr trong mét phan t¥ va trong mét ion da nguyén ti bang 0.
C. Trong tat ca cac hgp chat, hydrogen ludn c6 sé oxi hod la +1.
D. Trong tat ca cac hgp chat, oxygen luon c6 so6 oxi hoa la -2.
Loi gidi: Dap an dung la: A
B sai vi: Tong s0 oxi hoa cua tat ca cac nguyén tir trong mot ion da nguyén t¥ bang dién tich ion.
C sai vi hydrogen con c6 s6 oxi hoa -1 trong mot s6 hgp chat nhw: NaH; CaH, ...
D sai vi oxygen con c6 sO oxi hda -1 trong mdt s6 hop chat nhw: H,O,; NayOs ...
Bai 13.2: Phét biéu nao sau day khong diang?
A. SO oxi hoa cua mot nguyén tir mot nguyén t6 trong hgp chat la dién tich cia nguyén tir do véi gia thiét
dé 1a hgp chat ion.
B. Trong hgp chat, oxygen c6 s6 oxi hoa bang -2, trir mét s6 treong hop ngoai 1€.
C. SO oxi hoa caa hydrogen trong cac hydride kim loai bang +1.
D. Cac nguyén t6 phi kim c6 s6 oxi hoa thay doi tuy thudc vao hgp chat chira ching.
Loi gidi:Pap an ding la: C
Phat biéu C sai vi: S6 oxi hoa cua hydrogen trong cac hydride kim loai bang -1.
Bai 13.3: S6 oxi hoa cua chromium (Cr) trong Na,CrO, la
A.-2. B. +2. C. +6. D. -6.
Loi giai:Dap an dung la: C
Trong Na,CrOs, s6 oxi héa ctia O la -2; s6 oxi hoa cia Na la +1.
Goi s0 oxi hoa cua chromium la x. Tacé: 2 x (+1) +x +4 X (-2) =0 = x = +6.
Bai 13.4: S0 oxi hoa ctia carbon va oxygen trong C,04* 1an lugt 1a:
A. +3, -2 B. +4, -2. C. +1, -3. D. +3, -6.
Loi giai:Dap an dung la: A
Ta c6 s6 oxi hda ctia oxygen trong C,0,* 1a -2; goi s6 oxi hda cua C 1a x thi:
2.x+4.(-2)=-2=x=+3.
Bai 13.5: S6 oxi hoa cua Cl trong cac chat NaOCl, NaClO,, NaClOs;, NaClO, lan Iwot la:
A. -1, +3, +5, +7. B. +1, -3, +5, -2. C.+1,+3, +5, +7. D. +1, +3, -5, +7.
Loi gidi: Dap an dung la: C
Trong cac hgp chat: NaOCl, NaClO,, NaClOs, NaClO, thi Na c6 s6 oxi hda la +1; O c¢6 s6 oxi hda la -2.
Ap dung quy tic héa tri cé:
+1  +3 +5 +7
NaOCIl,NaClO,,NaClO;,NaClO4
Bai 13.6: debaidaydu
a) Xac dinh s6 oxi hod cia mo6i nguyén t trong cac chit hod hoc hodc cac ion sau: NOs; H,POg;
CaHAsO4; Mg, TiO.,.
b) Ghép phan ti/ ion & cot A véi nhém s6 oxi hoad cua cac nguyén ti trong phan ti¥/ ion ¢ cot B cho phu

hop.

Cot A Caét B

Phan ti/ ion S6 oxi hoa cta cac nguyén tir trong phan to/ ion
(lan Iwot theo thir tir nhhr trong phéan ti/ ion)

a) SbCls 1.(-3:+1)

b) BrOs- 2. (+5:-1)

c) Na»O- 3.(+1:-2)»

d) Na:zS 4. (+1:-1)

e) NH.4* 3. (+5: -2)
6. (-1: +2)

Loi gidi:



a) NOs: O c6 s6 oxi hoa la -2, goi s6 oxi hoa ctia N 1a x, ta cé:

X+ 3.(-2)=-1=x =+5.

H,PO,: H c6 s6 oxi hdéa la +1, O c6 s oxi hoa la -2, goi s6 oxi héa cia P la x ta cé:
2.(+1)+x+4.(-2)=-1=x=+5.

CaHAsO,: H c6 so oxi hda la +1; Ca c6 s6 oxi héa la +2; O ¢6 s6 oxi hoa la -2, goi s6 oxi hda cia As la
x,taco: (+2)+(+1)+x+4.(-2)=0=x=+5.

Mg, TiOs: Mg c6 s6 oxi hda la +2; O c6 s6 oxi hda la -2; goi s6 oxi hda cua Ti la x, ta co:

2.(+2) +x +4.(-2)= 0> x = + 4.

b) Ap dung cac quy tic xac dinh s6 oxi héa, ta cé:

- a ghép vai 2; giai thich:

Cl c6 s0 oxi hoa la -1; goi s6 oxi hoa Sb la x, ta c6: x + 5.(-1) = 0 = x = +5.

- b ghép vai 5; giai thich:

O 6 s6 oxi hoa la -2; goi s6 oxi héa cia Brla x, ta ¢6: x + 3.(-2) = -1 = x = +5.

- ¢ ghép voi 4; giai thich:

Na,O; la treong hop dac biét; Na c6 s6 oxi héa +1; O c6 so oxi hoa -1.

- d ghép vai 3; giai thich:

Na c6 s6 oxi hoa +1, goi s6 oxi hdaciaSlax,tacé: 2. (+1) +x=0=x =-2.

- e ghép voi 1; giai thich:

H c6 s6 oxi hoa la +1, goi s6 oxi hoa ctia N la x, ta c6: 4. (+1) + x = +1 = x = -3.

Bai 13.7: Dya vao cong thitc cdu tao, hiy xac dinh s6 oxi héa cia moi nguyén t6 trong cac hgp chat sau:

th:ntlﬂ Cong thirc céin tao Ph!ﬁ:nt&f Cang thirc céu tao
_ O 2 H-O o
i 2+ o
caco, | |[ca] ’ H,SO, >sZ
-5 o H-0" ~oO
| ®
NH., H—-N-—H CaH, H—Ca—H
H |

Loi giai: Dua vao cong thitc cau tao, ta ¢ s6 oxi hda cua cac nguyén t6 nhw sau:
+2 +4 -2 +1+6-2 -3+1 +2 -1
CaCoOs s H,SO, , I\H‘I4+ B CaH,

Bai 13.8: Magnetite 1a mot loai sat oxide c6 cong thitc Fe;O,4 (con goi la oxit sat tir). Chat nay dugc coi la
hon hgp cta hai oxide. Tim hiéu va xac dinh s6 oxi héa cua tirng nguyén tit Fe trong magnetite.
L i giai: Fe;0,4 dugc coi la hon hgp cta hai oxide 1a FeO va Fe,0s.

- Trong FeO s6 oxi héa cta O la -2, goi s6 oxi hda cia Fela x, taco: x +(-2) =0 = x = +2.

- Trong Fe,0s s6 oxi hda ctia O la -2, goi s6 oxi hoa cta Fe la x, ta co:
2.x+3.(-2)=0=>x=+3.

Bai 13.9: Nhitng phat biéu nao sau day dung?
A. Su oxi hoa la sy nhudng electron hay su lam tang so6 oxi hoa.

B. Trong qua trinh oxi hod, chat khit nhan electron.

C. Sy khtr 1a sy nhén electron hay la sy lam giam s6 oxi hoa.

D. Trong qua trinh khtt, chat oxi hoa nhwong electron.

E. Trong qua trinh kht, chat oxi hoa nhan electron va bi khtt xuéng s6 oxi hoa thap hon.

G. Trong qua trinh oxi ho4, chat khir nhwong electron va bi oxi hoa 1én s6 oxi hoéa cao hon.

Loi giai:Pap an ding la: A, G, E, G
B sai vi: Trong qua trinh oxi hod, chat khi nhwong electron.
D sai vi: Trong qua trinh kht, chat oxi hoa nhan electron.
Bai 13.10: Nhitng phat biéu nao sau day khong diang?
A. Chat kht (chat bi oxi hod) 1a chat nhwong electron va chat oxi hoa (chat bi khir) la chat nhan electron.
B. Qua trinh nhuwong electron la qua trinh khit va qua trinh nhan electron la qua trinh oxi hoa.
C. Trong qua trinh oxi hoa, chét oxi hoa bi oxi hoé 1én s6 oxi hoa cao hon.



D. Trong qua trinh khtt, chat khir bi khit xuéng s6 oxi hoa thap hon.
E. Phan tng trong d6 cé su trao doi electron la phan tng oxi hoa - khu.
G. Trong phan tng oxi hoa - kht, sy oxi hoda va sy khir ludn xay ra dong thoi.
Loi gidi: Dap an dung la: B, C, D
Phéat biéu B sai vi: Qua trinh nhwong electron la qua trinh oxi héa va qua trinh nhan electron la qua
trinh khiy.
Phat biéu C sai vi: Trong qua trinh oxi hoda, chat khit bi oxi hoa 1én s6 oxi hoé cao hon.
Phat biéu D sai vi: Trong qua trinh khtt, chét oxi héa bi khtt xudng sé oxi hoa thap hon.
Bai 13.11: DBién vao cho trong trong doan théng tin sau:
Phén ting Fe,0; + CO — Fe + CO, xdy ra trong qua trinh luyén gang tit quang hemantite la phan tng ....
(1) ... vi c6 sy thay d6i ... (2) ... cia cac nguyén t6 Fe va C. CO la ... (3)..., trong d6 +2CC+2... (4) ...
electron va Fe;Os 1a ... (5)..., trong d6 moi +3FeFe+3... (6)... electron.
Loi giai: Phan tng Fe,O3; + CO — Fe + CO, xay ra trong qua trinh luyén gang ttt quang hemantite la phan
ung (1) oxi héa — khit vi c6 sy thay doi (2) so oxi héa ctia cac nguyén t6 Fe va C. CO la (3) chat khi,
trong d6 C* (4) nhuwdng electron va Fe,O; 1a (5) chat oxi héa, trong d6 méi Fe™ (6) nhan 3 electron.
Bai 13.12: Trong cong nghiép, sulfuric acid dugc san xuat tir quang pirite sat cé thanh phan chinh 1a FeS,,
theo so 66 Sau: FESZ — SOz — SO3 — HzSO4
a) Hoan thanh so do trén bang cac phwong trinh hod hoc, can bang cac phuong trinh hoéa hoc do. Trong so
do trén, nhitng phan (ng nao la phan ng oxi hoa - khit? Chi r6 chat khir va chat oxi hoa cia moi phan tng
do.
b) Tinh khai lvgng H,SO, 98% diéu ché dugce tir 1 tan quang chita 60% FeS,. Biét hiéu sudt ca qua trinh la
80%.
c) Bé xuat mot cong thirc cau tao phu hop cho FeS,, biét S c6 s6 oxi hoa -1 trong chat nay.
Loi giai:

a) Hoan thanh cac phwong trinh héa hoc:

0 0 . 43 +
1) FeS,+ O:——>Fe20,+ SO,

0 +3 +4
4> |FeS, > Fe+ 2S+1le

11x

0 -2
O:+4e > 20
Phwrrong trinh héa hoc:

4FeS> + 1102 — 5 2Fe>05 + 8S0»
Trong phan ing oxi héa — khir nay FeS; 1a chat khir, O; 1a chat oxi hoa.

Py o £9 Va0 Pl
2/ SO, + O—————>80:

FER
2x[ S —> S+ 2e
1

8 g):+ 4e —2 El
Phwrong trinh hoa hoc:
2S0; + 0y —4%:L 3280,
Trong phan ting oxi héa — khir nay SO» 1a chat khir, O; 1a chat oxi hoa.
3/ 8035 + HO — H2S04

Phan tng nay khong phai 1a phan ‘rng oxi hoa - khr.
b) 1 tdn quing chita 60% FeS, (M = 120 g mol™)

S6 mol FeS; trong 1 tan quang trén la: 106120.60100=106120.60100= 5000 mol
So do phan tng: FeS, » 2SO, - 2S0; - 2H,SO,



Dua trén so d6 ¢6 so6 mol H,SO, 1a 2.5000 = 10 000 mol.
Khéi lwgng H,SO, thu duoc la:
98 x 10 000 =980 000 gam = 980 kg = 0,98 tan.
Khéi lwgng H.SO, 98% thu dugce la: 0,9898.100=10,9898.100=1tan.
Do hiéu suat ca qua trinh 1a 80% nén khoi lwong H,SO4 98% thure té thu dugc la:
1.80100=0,81.80100=0,8 tan.
c) Trong FeS, ngsu;.yén t0 S 6 sb oxi hda -1, dé xuat cong thitc cau tao la:

= 1

— =

Bai 13.13: Trong nhitng phan *ng hoa hoc xdy ra theo cac phwong trinh dugi day, nhitng phan *ng nao la
phén tng oxi hoa - khr?
(1) PCL; + Cl, — PCl;
(2) Cu + 2AgNO; — Cu(NOs), + 2Ag
(3) CO, + 2LiOH - Li,CO; + H,O
(4) FeCl, + 2NaOH - Fe(OH), + 2NaCl
Chon phuong an ding.  A. (3). B. (4). C. (D) va(). D. (1), (2) va (3).
Véi phuong an da chon, chi ra chat khit, chat oxi hda va viét cac qua trinh oxi héa va qua trinh khi twong
@ng.
Loi giai: Pap an dung la: C
Phén tng (1) va (2) la phan tng oxi héa — kht do c¢6 su thay do6i s6 oxi héa cia mdt s6 nguyén to trong
phén tng.
1/ Chat khtr 1a: PCls; chat oxi hoéa la: Cl,.
Qua trinh oxi hoa: P - P™+2e
Qua trinh khtr: Cl,+2e - 2CI™
2/ Chat khw 1a: Cu; chat oxi hda la: AgNO:s.
Qua trinh oxi hoa: Cu - Cu®+2e
Qua trinh khir:Ag™ +1e - Ag’
Bai 13.14: Hay xac dinh chat bi khtt, chat bi oxi héa trong cac phan tng héa hoc duédi day.
a) 2HNO3 + 3H3ASO3 - 2NO + 3H3ASO4 + H2O
b) Nal + 3HOCI - NalO; + 3HCI
C) 2KMHO4 + 5H2C204 + 3H2804 — 10C02 + KzSO4 + 2MHSO4 + 8H20
d) 6H,SO, + 2Al - Alx(SO,); + 35S0, + 6H,O
Loi giai:
a) Chat bi oxi hoa: H3AsOs; chat bi khir: HNO:s.
b) Chat bi oxi héa: Nal; chat bi khit: HOCI
¢) Chat bi oxi héa: H,C,Oys; chét bi khit: KMnO.,.
d) Chat bi oxi héa: Al; chat bi khir: H,SO..
Bai 13.15: Viét cac phan ng cho qua trinh oxi héa, qua trinh khit va can bang cac phan tng sau:
a) Ag" + Fe** - Ag+Fe*
b) Cr** + Zn - Cr + Zn*
C) CH4 + Oz — COz + Hzo
d) MDOz + Al - Mn + A1203
Loi gidi:
a) Qua trinh oxi hoa: Fe™ - Fe"+ 1e
Qua trinh khir: Ag™' +1e > Ag’
Phwong trinh héa hoc: Ag™ + Fe** - Ag + Fe®*
b) Qua trinh oxi héa: Zn’ - Zn** +2e
Qua trinh khtr: Cr*3+3e - Cr°
Phuong trinh héa hoc: 2Cr** + 3Zn — 2Cr + 3Zn*"
) Qua trinh oxi héa: C* - C* +8e
Qua trinh khtr: O, + 4e - 207
Phuong trinh héa hoc: CH4 + 20, — CO, + 2H,0



d) Qua trinh oxi héa: Al - 3Al **+3e
Qua trinh khir: Mn*™ +4e - Mn"
Phuong trinh hoa hoc: 3MnO, + 4Al - 3Mn + 2Al,0;
Bai 13.16 0: Mot s6 loai xe 0 t6 dugc trang bi mot thiét bi an toan 1a tii chita mdt lwgng nhat dinh hgp chat
ion sodium azide (NaN3), dugc goi la "tdi khi". Khi c6 va cham manh xay ra, sodium azide bi phan huy rat
nhanh, gidi phong khi N, va nguyén t6 Na, lam tdGi phong lén, bdo vé dugc ngudi trong xe tranh khoi
thuwong tich. Viét phwong trinh hoa hoc cua phan tng xdyra va xac dinh day c6 phai la phan &ng oxi hoa -
khtt khong. Vi sao? Xéc dinh s6 oxi hoa cuia moi nguyén tir trong NaNs.
Loi giai:
Phuong trinh héa hoc ctia phan ttng: 2NaN; - 2Na + 3N,
bay la phan tng oxi héa — khir vi c6 sy nhudng va nhan electron hay c6 su thay doi so oxi hda ctia mét s6
nguyén to trong phan tng.
S6 oxi héa ctia Na va N trong hgp chat lan lwot 1a +1 va —1/3.
Bai 13.17: Sy chay cua hydrocarbon trong oxygen:
Qua trinh dot chay nhién liéu (khi dot, xang, dau hodc khi hod Iéng) la mot vi du vé sy chdy cua
hydrocarbon trong oxygen va cung cdp cho ching ta nang lwgng. Néu oxygen du thi sy chdy xdy ra hoan
toan va cho san pham la CO, va nwdc. Néu thiéu oxygen, s chay xdy ra khong hoan toan va mot phan
carbon chuyén thanh CO la mot khi doc, gdy 6 nhiém moi treong. Con khi rat thiéu oxygen thi chi tao ra
nuwdc va dé lai mudi la carbon. Hay viét cac phuwong trinh hoa hoc cho phén tng chay cta xang (octane —
CsHis) trong ba diéu kién: du oxygen, khong du oxygen va rat thiéu oxygen. Theo em, diéu kién nao sé tiét
kiém nang lwgng nhat? Vi sao? Trong diéu kién d6, mot phan tr CgHig s€ nhwong bao nhiéu electron?
Loi giai:
Cac phuong trinh hoéa hoc xay ra:
+ Trong diéu kién duv oxygen:
2CgHys + 250, - 16CO; + 18H,0
+ Trong diéu kién khong dw oxygen:
2CgHis + 170, —» 16CO + 18H.0
+ Trong diéu kién rat thiéu oxygen:
2CgHi + 90, — 16C + 18H.0
Trong diéu kién chdy du oxygen sé tiét kiém nang lwgng nhat va khong gdy 6 nhiém mdi truvong. Trong
diéu kién nay, mét phan ti CsHis nhwong 50 electron.

0 +4  +1
C8H18—> 8C+ 18H +50e

Bai 14: PHAN UNG HOA HQC VA ENTHALPY ( Canh diéu)
Bai 14.1: Nhitng phat biéu nao sau day la dung?
A. Tat ca cac phan tng chay déu toa nhiét.
B. Phan tng toa nhiét la phan (rng giai phong nang lvgng dudi dang nhiét.
C. Tat ca cac phan ttng ma chat tham gia c6 chita nguyén t6 oxygen déu toa nhiét.
D. Phan tng thu nhiét 1a phan ng hap thu nang lugng duwdi dang nhiét.
E. Lugng nhiét ma phan ¢ng hap thu hay giai phéng khong phu thudc vao diéu kién thuc hién phan tng va
thé ton tai cua chat trong phan tng.
G. S chay cua nhién liéu (xang, dau, khi gas, than, go,...) la nhitng vi du vé phan tng thu nhiét vi can phai
khoi mao.
Loi gidi:Pap an dung la: A, B, D
C sai vi phan ttng CaCO;3; — CaO + CO; la phan &ng thu nhiét.
E sai vi lwgng nhiét ma phan &ng hap thu hay gidi phéng phu thudc vao diéu kién thyc hién phan t¢ng va
thé ton tai cua chat trong phan ng. Vi du:

AHY, _
Ha(g)+1/204(g) —H,O(g) ~r 2% = -241,8kJ

0
Nhung phan tng: Ha(g)+1/2 Ox(g) - H,0(1) 212 = —0g5 8kJ



G sai vi su chay cua nhién liéu la nhitng vi du vé phan tng téa nhiét. Viéc khoi mao ban dau la cung cap
nhiét ban dau cho sy chady nhung

sau d6 phan ng chay c6 thé tu tiép dién va toa rat nhiéu nhiét.

Bai 14.2: Nhitng phat biéu nao sau day la khong ding?

A. Trong phong thi nghiém, c6 thé nhan biét mot phan ng thu nhiét hodc toa nhiét bang cach do nhiét do
cda phan tng bang maot nhiét ké.

B. Nhiét do cua hé phan ng sé tang 1én néu phan ng thu nhiét.

C. Nhiét do cta hé phan ng sé tang 1én néu phéan tng tod nhiét.

D. Nhiét do cta hé phan ng sé giam di néu phan ng toa nhiét.

E. Nhiét d6 caa hé phan @ng sé gidm di néu phan tng thu nhiét.

Loi giai: DBap an dung la: B, D

Phat biéu B sai vi: Nhiét do cta hé phan ttng sé giam di néu phan tng thu nhiét.

Phét biéu D sai vi: Nhiét d6 cta hé phan tng sé tang lén néu phan (*ng toa nhiét.

Bai 14.3: Phét biéu nao sau day ding?

A. Diéu kién chudn la diéu kién tng vdi ap suat 1 bar (vGi chat khi), nong do 1 mol L' (d6i vGi chat tan
trong dung dich) va nhiét do thuvong dugc chon la 298 K.

B. Diéu kién chuan la diéu kién &ng v&i nhiét do 298 K.

C. Ap suat 760 mmHg la 4p suét & diéu kién chudn.

D. biéu kién chuan la diéu kién tng vai ap

suat 1 atm, nhiét do 0 °C.

Loi giai: Dap an dung la: A

Diéu kién chuan 1a diéu kién (tng v6i ap suat 1 bar (vGi chat khi), nong dé 1 mol L' (d6i vGi chat tan trong
dung dich) va nhiét do thuong dugc chon la 298 K.

Bai 14.4: Moi qua trinh sau day la thu nhiét hay téa nhiét?

(1) H2O (Iéng, 6 25°C) — H,0 (hai, ¢ 100°C)

(2) H,O (16ng, 6 25°C) — H,0 (rdn, & 0°C).

(3) CaCO; (P4 vbi) —  — CaO + CO..

(4) Khi methane (CH,) chay trong oxygen.

Loi giai:Qua trinh (1) thu nhiét;

Qua trinh (2) toa nhiét;

Qua trinh (3) thu nhiét;

Qua trinh (4) téa nhiét.

Chu y:

+ Phan tng gidi phong nang lvgng duwdi dang nhiét 1a phan tng tda nhiét;

+ Phan &ng hap thu nang lwgng dwdi dang nhiét 1a phan ¢ng thu nhiét.

Bai 14.5: Biét rang ¢ diéu kién chuan, 1 mol enthanol chdy téa ra mot nhiét lwgng la 1,37 x 10° kJ. Néu dét
chay hoan toan 15,1 gam ethanol, nang dugc dugc giai phong ra duéi dang nhiét bgi phan tng la

A. 0,450 kJ. B. 2,25 x 10° kJ. C. 4,50 x 10*kJ. D. 1,37 x 10° kJ.

Loi gidi: Dap an dung la: C

Néu dot chay hoan toan 15,1 gam ethanol, ndng dwgc dugc gidi phong ra dudi dang nhiét bgi phan tng la
15,1/ 46%(1,37x10°%) = 449,7(kJ).

Bai 14.6: Chon cau tra 1oi dung.

Enthalpy tao thanh chuan cia mét don chat bén

A. la bién thién enthalpy chuan cia phan ng gitta nguyén t6 d6 véi hydrogen.

B. la bién thién enthalpy chuan caa phan tng giita nguyén t6 d6 véi oxygen.

C. dugc xac dinh tr nhiét d6 néng chay ciaa nguyén t6 do.

D. bang 0.

Loi gidi: Bap an dung la: D

Enthalpy tao thanh chuan cia mét don chat bén bang 0.

Bai 14.7: Nhitng phat biéu nao sau day dung?

A. Bién thién enthalpy chuan ctia mdt phan ng hoa hoc la lwgng nhiét kém theo phan tng d6 & ap suat 1
atm va 25°C.



B. Nhiét (toa ra hay thu vao) kém theo mét phan tng duwgc thuwc hién ¢ 1 bar va 298 K la bién thién
enthalpy chuan cua phan tng do.

C. Mot s6 phan tng khi xdy ra lam mdi treong xung quanh néng 1én la phan ng thu nhiét.

D. Mot s6 phan tng khi xay ra lam mo6i treong xung quanh lanh di 1a do cac phan ¢ng nay thu nhiét va lay
nhiét tir moi treong.

Loi giai: Dap an ding la: Bva D

A sai vi: Bién thién enthalpy chuan ctia mgt phan tng hoa hoc la Iwgng nhiét kém theo phan tng dé & ap
sudt 1 bar va 25°C.

C sai vi: Mot so phan tng khi xay ra lam moi treong xung quanh nong lén la phan tng téa nhiét.

Bai 14.8: Cho hai phan ttng cung xdy ra ¢ diéu kién chuan:

(1) N2(g) + O2(g) — 2NO(g) A H o
(2) NO (g) + %O: (2) >NO,(g) a‘ngQS(:)
Nhitng phat biéu nao sau day khong ding?
1
5 AHjy

A. Enthalpy tao thanh chuan caa NO la @ (kJmol™)

0
B. Enthalpy tao thanh chuan ciia NO, 1a “712%¢) (kjmol )

1

— 0
C. Bién thién enthalpy chuan ctia phan tng giita 1 mol N, v6i 1 mol O, tao thanh 2 mol NO 1a 2 A-Hasq)

(kJmol™)
D. Bién thién enthalpy chuan ctia phan tng giita 1 mol khi NO véi 0,5 mol khi O» tao thanh 1 mol khi

0
NO, 1a ArH20) (igmol )

1

— 0 0
E. Enthalpy tao thanh chuan ctia NO, (g) 1a: 2 A Haseq + A Hagea) (kJmol™)
Loi gidi: Bap an dung la: B, C
Phat biéu B sai vi: Enthalpy tao thanh chuan ctia NO; la lwgng nhiét kém theo ctia phan tng tao thanh 1
mol NO; tir cac don chat N, va O, trong diéu kién chuan.

Phat biéu C sai vi: Bién thién enthalpy chuan ctia phan tng giita 1 mol N, v6i 1 mol O, tao thanh 2 mol NO
0
1a ArHZBB(l)kJ

Bai 14.9: Phan ¢ng phan huy 1 mol H20 (g) & diéu kién tiéu chuan:
1

H,0(g) - Ha(g)+ 2 Ox(g)(1) can cung cap mot nhiét lwong 1a 241,8 kJ.
bién vao cho trong trong cac phat biéu dudi day:
a) Phan tng (1) la phan tng ...... nhiét.
b) Nhiét tao thanh chuan cia H,O (g) 1a ........
c) Bién thién enthalpy chuan cta phan tng
2H,(g) + Ox(g) - 2H,0(g) la .......
d) Bién thién enthalpy chuan ctia phan ¢ng (1) la .........
Loi giai:
a) Phan tng (1) la phan ¢ng thu nhiét.
b) Nhiét tao thanh chudn caa H,O (g) la -241,8 kJ mol™.
c) Bién thién enthalpy chuan caa phan &ng 2H,(g) + O(g) —» 2H.O(g) la -483,6 kJ.
d) Bién thién enthalpy chuan cta phan t¢ng (1) la 248,1 kJ.
Bai 14.10: Phwong trinh hoa hoc nao dwégi day biéu thi enthalpy tao thanh chuan ctia CO(g)?
A. 2C(than chi) + Oy(g) —» 2CO(g)
B. C(than chi) + O(g) - CO(g)

1

C. C(than chi) + 2 Ox(g) » CO(g)



D. C(than chi) + CO,(g) - 2CO(g)

E. CO(g) — C(than chi) + O(g).

Loi gidi: Bap an dung la: C

Enthalpy tao thanh chuan (hay nhiét tao thanh chuan) cia mot chat la lwgng nhiét kém theo cia phan tng
tao thanh 1 mol chat do tir cac don chat dang bén nhat trong diéu kién chuan.

Vay phuong trinh biéu thi enthalpy tao thanh chuéan ctia CO(g) la:

C(than chi) + 1202(g) —» CO(g)

Bai 14.11: Khi pha loang 100 mL H>SO, ddc bang nuwéc thay coc dung dung dich néng 1én. Vay qua trinh
pha loang H,SO, ddc la qua trinh thu nhiét hay téa nhiét?

Theo em, khi pha loang H,SO, dac nén cho t

ttt H,SO4 ddc vao nuwdc hay ngugce lai? Vi sao?

Loi giai:Khi pha loang 100 mL H,SO, ddc bang nuwdc thady coc dung dung dich néng 1én. Vay qué trinh
pha lodng H,SO, ddc la qua trinh téa nhiét.

bé pha loang H,SO, ddc an toan can cho tw tt H,SO4 ddc vao nudc va khudy nhe bang diia thuy tinh. Tuyét
doi khong lam nguoc lai vi phan tng téa nhiét manh, lam nuwéc s6i dot ngot kéo theo nhitng giot acid ban
ra ngoai gy nguy hiém.

a) Cach pha loang b) Cach pha lodng
khéng an toan an toan

Bai 14.12: Nhiét toa ra khi d6t chdy 1 gam mét mau than la 23,0 kJ. Gia thiét rang toan bo lwgng nhiét caa
qua trinh dot than toa ra déu dung dé lam néng nudc, khong co sy that thoat nhiét, hay tinh lwgng than can
phdi d6t dé lam néng 500 gam nudc tir 20°C t6i 90°C. Biét dé lam néng 1 mol nwdc thém 1°C can mot nhiét
lwgng 1a 75,4 J.

L oi gidi:Lwgng nhiét can dé 1am néng 500 gam nuéc tv 20°C téi 90°C la:

500

18 x75,4x(90-20) =146611,1(J) =146,6111 (kJ)
Lwogng than can phai dot la: 146,6111/ 23 = 6,37(g).
Bai 14.13: Ethanol s6i ¢ 78,29°C. Bé lam 1 gam ethanol 16ng n6ng thém 1 °C can mot nhiét lwong la 1,44J;
dé 1 gam ethanol hoa hoi (& 78,29°C) can mét nhiét lwgng la 855 J. Hay tinh nhiét lwgng can cung cap dé
lam néng 1 kg ethanol ttr 20,0 °C dén nhiét do so6i va hda hoi hoan toan & nhiét do do.
Loi giai: 1kg = 1000g
Nhiét lwgng can cung cap dé lam néng 1 kg ethanol tr 20,0 °C dén nhiét do soi la:
1000 x 1,44 x (78,29 — 20) = 83 937,6 (J)
Nhiét lvgng can cung cap dé hoa hoi hoan toan 1 kg ethanol & nhiét do s6i la:
855 x 1000 = 855 000 (J)
Nhiét lvgng can cung cap dé lam néng 1 kg ethanol tir 20,0 °C dén nhiét do so6i va héa hoi hoan toan &
nhiét do do la: 83 937,6 + 855 000 = 938 937,6 (J)

Bai15: Y NGHIA VA CACH TiNH BIEN THIEN ENTHALPY PHAN UNG HOA HQC
Bai 15.1: N6i mo6i ndi dung & cot A véi ndi dung & cot B sao cho phu hop:



Cot A CotB
a) Trong phan tng thu nhiét, ddu cia AH 1. giai phong ning luong.

duong vi

b) Trong phan ttng téa nhiét co sw 2. héap thy nang hrong.

¢) Trong phan g téa nhiét, AH c6 ddu 4m 3. ning lwong cua hé chat phan tmg 16n
vi hon ning lwong cua hé chét san pham.

d) Trong phan tng thu nhiét c6 sur 4. nang lwong cua hé chat phan tng nho

hon ning hrong cuia hé chéat san pham.
Loi giai:
- a ghép vdi 4: Trong phéan ¢ng thu nhiét, dau ctia AH duong vi nang luwgng cua hé chat phan tng nhé hon
nang lwong cua hé chat san pham.
- b ghép vdi 1:Trong phéan tng toa nhiét co sy gidi phong nang lugng.
- ¢ ghép voi 3:Trong phan tng tda nhiét, AH c6 ddu am vi nang lwgng cua hé chat phan ¢ng 16n hon nang
lwvgng cua hé chat san pham.
- d ghép vdi 2:Trong phén tng thu nhiét c6 sy gidi phong nang lugng.
Bai 15.2: Buong sucrose (C12H»041) 1a mot dwong doi. Trong moi treong acid ¢ da day va nhiét do co thé,
sucrose bi thuy phan thanh duong glucose va fructose, sau do bi oxi héa béi oxygen tao thanh CO, va H,O.
So do thay doi nang lwgng hda hoc ctia phan ¢ng dugc cho nhu hinh dudi day:
\

~

CH,, 0, + O,

2 6 12

=

2

=

=

=

=-

= .
an San pham
=

= CO,+H O

Tién trinh phén g

a) Dva theo d6 thi, hdy cho biét phan ng trong do la téa nhiét hay thu nhiét. Vi sao?

b) Viét phuong trinh hoa hoc cta phan tng thuy phan dudng sucrose. Phén tng trong so do cé phai la phan
tng oxi hoa - khit khong? Néu c6, hay chi ra chat oxi hoa va chat khit trong phan &ng va can bang phuong
trinh hod hoc cua phén ¢ng theo phwong phap thang bang electron.

c) Khi 1 mol dwong sucrose bi dot chay hoan toan véi mot lwgng vira du oxygen & diéu kién chuan toa ra
mot lugng nhiét 1a 5 645 kJ. Xac dinh bién thién enthalpy chuan ctia phan &ng oxi hod sucrose.

d) Néu 5,00 gam dwong sucrose dwgc dot chay hoan toan & cung diéu kién nhuw trén thi bién thién enthalpy
qua trinh bang bao nhiéu?

e) Vi sao dé duy tri mot co thé khoé manh, can mét ché do dinh duGng day da va luyén tap thé duc thé thao
hop 1i?

Loi giai:

a) Phan &ng nay la téa nhiét vi c6 bién thién enthalpy am (nang lwgng ctia hé chat phan @ng 16n hon nang
lwong cua hé chat san pham).

b) Phén tng thuy phan duong sucrose trong moi truong acid va dun nong:

Ci2H»041 + HLO — i CsH1206 (glucose) T C6H 1206 (fructose)

Phan &ng trong so do la phan tng oxi héa — khw; trong d6 oxygen la chat oxi héa; dwong glucose va
fructose la chat kh.

Lap phuong trinh héa hoc ctia phan ng theo phwong phap thang bang electron ta ¢

Phll’dl‘lg trinh hda h(_)CZ Csleoe(g) + 602(g) — 6C02(g) + 6H20(l)

c) Phan tng do6t chdy duong sucrose:

C12H22011(S) + 1202(9) — 12C02(g) + 11H20(l)

AngE)S =

Bién thién enthalpy chuan cta phan tng la: —5645k].



d) Néu 5,00 gam dwong sucrose dwgc dot chay hoan toan & cung diéu kién nhw trén thi bién thién enthalpy
5

qua trinh bang: 342 x(-5645 )= -82,5(kJ)
e) Co thé can nang lvgng dé hoat dong nén phdi c6 ché do dinh dudng day du.
Luyén tap thé duc thé thao hop ly la mét phan quan trong cua 16i s6ng lanh manh. Tap thé duc thé thao
gitp han ché cac van dé stc khde, gitip co thé khoe manh, cung cdp nang lugng, gitp gidam cang thang.
Bén canh do, con co thé gitip ban duy tri mot trong lwgng co thé hgp 1y va kiém soét si théem an cua ban.
Bai 15.3: Bién thién enthalpy chuan cta qua trinh “H,O(s) — H,O(I)” 1a 6,020 kJ.
a) Qua trinh tan chay cia nuwdc da la qua trinh thu nhiét hay toa nhiét? Vi sao?
b) Vi sao khi cho vién nuéc da vao mot coc nwdc long dm, vién da lai tan chay dan?
) Vi sao coc nude 1ong bi lanh dan trong qua trinh vién nuwdc da tan chay?
d) Biét rang dé lam cho nhiét do ctia 1 mol nwéc long thay doi 1 °C can mot nhiét lwgng la 75,4 J. Gia st
moi vién nudc da twong wng véi 1 mol nwdc, s6 vién nwde da toi thiéu can tan chay dé c6 thé lam lanh 500
gam nuéc long 6 20 °C xuéng 0 °Cla A.1. B.7. C.14. D. 15.E. 126.
e) Dé lam lanh 120 gam nuéc 1ong & 45 °C xudng 0°C, mot ban hoc sinh da dung 150 gam nuwéc da. Luwgng
nuwdc da nay la vira da, thiéu hay du?
(Trong phan d, e, gia thiét chi c6 su trao doi nhiét gitta nwdc va nwdc da.)
Loi giai:
a) Qua trinh tan chay cta nwdc da la qua trinh thu nhiét vi c6 bién thién enthalpy dwong.
b) Khi cho vién nwdc dd vao mot cdc nwdc 1éng am, vién da tan chdy dan vi n6 lay nhiét t nwdc 1éng (la
moi truong xung quanh).
c) Nudc long nhuwong nhiét cho vién nwdce da, sy mat nhiét 1am cho nwéc 1ong lanh di.
d) Nhiét lvgng ma 500 gam nuwdc 1éng tir 20 °C gidm xudng 0 °C toa ra la:

500

18 x75,4%x(0-20) = 41888,9(J) = 41,8889(kJ)
Phan nhiét lwgng tda ra nay dugc vién nwdc da hap thu dé tan chdy. S6 vién nudc da toi thiéu can la:
41,8889

6,02« 7vien.
e) Nhiét lwgng toa ra khi nhiét do cua 120 gam nuwdc long tir 45 °C giam xudng 0 °C la:
120

18 x75,4 x (0-45) = 22620(J) = 22,62(kJ)
22,62

Lugng nuwdc da can dung la: 6,02 x18=67,63(g)

Vay dung 150 gam nuéc da la du.

Bai 15.4: Phén ¢ng ctia 1 mol enthanol 16ng v&i oxygen xdy ra theo phuwong trinh:

C.HsOH(I) + O2(g) — COx(g) + H.O(D)(1)

a) Nhitng nhan dinh nao sau day la dung?

(1) bay la phan tng toa nhiét vi no tao ra khi CO, va nuéc 1ong.

(2) bay la phai la phan ttng oxi héa — khit vi tong s6 hé so can bang trong phwong trinh phan tng 1a 9.
(3) Bién thién enthalpy chuan ctia phan tng sé thay doi néu nuwdc tao ra & thé khi.

(4) San pham ctia phéan tng chiém mat thé tich 16n hon so véi chat phan tng.

A. (1), (2). B. (1), (2), (3). C.(1), (3), (4. D.(3), . E.(1). G.(2),(3).

b) Bién thién enthalpy chuan kém theo qué trinh khi 1 mol ethanol léng chdy hoan toan trong oxygen
. A H,

la =r

298 =—1,367x10° kJ, xac dinh enthalpy hinh thanh chuén cta C,HsOH (l6ng).

(Nhitng s6 liéu can thiét dugce cho trong Phu luc 3, SGK Héa hoc 10, Canh Diéu).

Loi gidi: a) Bap an dung la: G

C.HsOH(I) + 30,(g) —» 2CO4(g) + 3H,0(I)(1)

Phat bi€u (1) sai vi dé xét phan ¢ng tda nhiét hay thu nhiét can dya vao nang lwgng hoa hoc ctia phan tng.
Phét biéu (2) ding, tong hé s6 can bang cia phannglal+3+2+3=09.



Phat biéu (3) dung.
Phat biéu (4) sai, san pham cua phan tng chiém mot sé mel 16n hon so vdi chat phan @ng.

b) C;H5OH(/) + 30a(g) — 2C0x(g) + 3H:0())  AHY =—1367,0kJ.

AHY%e =3x A H (H,O(D) +2x A HY% (CO,(2)) —3 x A HYe (0, (2)) — A H (C,H.OH(I)
Viy

AH% (C,H,OH(1)) =3 x (—285.8) + 2 x (—393,5) —3x 0— (~1367) =—277. 4(kTmol ™)
Bai 15.5: Sulfur dioxide la mgt chat c6 nhiéu tng dung trong cong nghiép (dung dé san xuat sulfuric acid,
tay trang bot gidy trong cong nghiép gidy, tay trang dung dich dudng trong sdn xudt duong tinh luyén, ...)
va gilp ngin can sy phat trién ctia mot s6 loai vi khudn va ndm gay hu hai cho thuc pham. O 4p suat 1 bar
va nhiét do 25°C, phén t¢ng gitta 1 mol sulfur v6i oxygen xdy ra theo phuwong trinh “S(s) + O.(g) -
SO,(g)” va toa ra mot lvgng nhiét 1a 296,9 kJ.
Nhitng phat biéu nao sau day la ding?
A. Bién thién enthalpy chuan cta phan tng la 296,9 kJ.
B. Enthalpy tao thanh chudn cua sulfur dioxide bang -296,9 kJ mol™.
C. Sulfur dioxide vira c6 thé la chat khir vira cé thé la chat oxi héa, tuy thudc vao phan ng ma n6 tham
gia.
D. 0,5 mol sulfur tac dung hét vGi oxygen giai phong 148,45 kJ nang lwgng duwdi dang nhiét.
E. 32 gam sulfur chdy hoan toan to6a ra mét lwgng nhiét la 2,969 x 10° J.
Loi gidi: Bap an dung la: B, C, D, E
A sai vi: Bién thién enthalpy chuén cta phan tng la -296,9 kJ.
Bai 15.6: Phan trng luyén gang trong 10 cao c6 phuong trinh nhu sau:
Fe,0s(s) + CO(g) — Fe(s) + COx(g) (1)
a) Can bang phwong trinh héa hoc ctia phan tng (1) va tinh bién thién enthalpy chuan ctua phan ng véi cac
hé s6 can bang twong tng.
b) Tt 1 mol Fe,O3 va 1 mol CO, gia st chi xdy ra phan @ng (1) v&i hiéu suat 100% thi gidi phong mat
lwgng nhiétla  A. 8,27 kJ. B.49,6 kJ. C.12,4kJ. D.74,4KkJ.
(Cac so6 liéu can thiét tra trong Phu luc 3, SGK Héa hoc 10, Canh Diéu.)
Loi giai:
a) Phuong trinh hoa hoc: Fe,Os(s) + 3CO(g) — 2Fe(s) + 3CO2(g)
Bién thién enthalpy chuan cua phan tng:

0 0 0
A H =3x Aszgs (COy(g)) +2x Aszss (Fe(s)) —3x

=3%(-393,5)+2x0-3x%(—110,5)—(—824,2)=—24,8(kJ).

b) Bap an dung la: A

Fe,05(s) + 3CO(g) — 2Fe(s) + 3CO.(g)

Theo phuong trinh héa hoc ta c6 CO hét, Fe,Os du, tinh toan theo mol CO.

Tt 1 mol Fe,O3 va 1 mol CO, gia stt chi xdy ra phan tng (1) vdi hiéu suat 100% thi giai phong mot luvgng
nhiét la 24,8/ 3=8,27(kJ).

Bai 15.7: O diéu kién chuan, 2 mol nhom tac dung vira da vé6i khi chlorine tao ra mu6i aluminium chloride
va giai phong mot lwgng nhiét 1 390,81 kJ.

a) Viét va can bang phwong trinh héa hoc ctia phan tng. Day c6 phai la phan tng oxi héa — khtr khong? Vi
sao?

b) Bién thién enthalpy chuan cta phan tng bang bao nhiéu? Phan tng trén thu nhiét hay tda nhiét?

c) Tinh lwgng nhiét dugc giai phong khi 10 gam AICl; dugc tao thanh.

d) Néu mudn tao ra dwoc 1,0 kJ nhiét lwvgng can bao nhiéu gam Al phan ttng?

Loi giai:

a) Phuong trinh héa hoc cua phan tng:

2Al(s) + 3Cly(g) - 2AICIs(g)

Day la phan ng oxi hda — khir vi c6 su thay doi s6 oxi hda ciia cac nguyén tit trong phan (ng.

0 0
Ao coggy)- ArHze Fe203(s))



0
b) Bién thién enthalpy chuan caa phan @ng: AH o - —-1390,81kJ <0 Phén t¢ng trén toa nhiét.
c) Ct 1 mol AICI; tao thanh giai phong: 1390,81/ 2 = 695,405k]
10

Lugng nhiét dugc gidi phong khi 10 gam AICl; duge tao thanh 1a: 1335 x 695,405 = 52,09(kJ).
d) C¢ 1 mol Al phan ting giai phéng: 1390,81/2 = 695,405kJ
1

Néu muon tao ra dugce 1,0 kJ nhiét lwvgng can khoi lwgng Al phan ng la: 635,405 .57 = 0,03888(gam).
Bai 15.8: Trong nganh cong nghé loc hda dau, cac ankan thvong duwgc loai bé hydrogen trong cac phan
tng dehydro hoéa dé tao ra nhitng san pham hydrocarbon khong no cé nhiéu tng dung trong cong nghiép.
Hay tinh bién thién enthalpy chuan cua cac phan ng sau dya vao nang lwgng lién két. (Gia tri mot s6 nang
lwong lién két duwgc cho trong Phu luc 2, SGK Hoéa hoc 10, Canh Diéu)
a) H3C — CHz — CHz — CH3 — CHz =CH-CH-= CHZ + 2H2
b) 6CH, — CeHs (1,3,5 — cyclohexatriene) + 9H,
Cho biét cong thitc cdu tao cua 1,3,5 — cyclohexatriene nhu sau:
H
H_ _C. _H

~ -

U

N=0

)
’C:\C// ~
I

H H

H
Cac phan tng trén c6 thuan lgi vé phwong dién nhiét hay khong? Phan ng theo chiéu ngwgc lai c6 bién
thién enthalpy bang bao nhiéu?
Loi giai:
a) H3C — CHz — CHz — CH3 — CHz =CH-CH-= CHZ + 2H2
0

A oo —(10Ec 41 ) +3Ec.c)~( 6Ecat2Ec-c +Ec.c) —2Ex
= 10x414 +3x347— (6x414+2x611+347) —2x436=256(kJ).

b) 6CH, —» C¢Hg + 9H,

0
ArHoss = 6x4F 1y — (6E e +3Fc-c +3Fc.c) — 9Esn

=24x414—(6x414+3x611+3x347)-9x436 = 654(kJ).

Cac phén &ng nay khong thuan 1gi vé phwong dién nhiét.

Phén &ng theo chiéu nguoc lai thuan 1gi vé phwong dién nhiét:
CH>=CH-CH=CH,+ 2H; — H;C — CH; - CH; — CH;3 Anggs =-256(kJ)

CHs + 9H, — 6CH; AHY, =—654(k])

Bai 15.9: Bang cach tinh bién thién enthalpy chuan cta qua trinh sau dya vao nang lwgng lién két, hay chi
ra ¢ diéu kién chuan, H;C — CH, — OH hay H;C — O — CH; bén hon.

H,C — CH, - OH (g) — H,C - O - CH; (g)

Loi giai: CH;CH,OH c6 1 lién két C — C; 5 lién két C — H; 1 lién két C — O va 1 lién két O — H.

CH0CHj; ¢6 6 lién két C — H va 2 lién két C - O.

Qua trinh da cho c6 bién thién enthalpy chuan la:

0
A Has = Bh(CH,CH,OH) — Eb(CH;OCHs) = (347+5x414+360+464) — (6x414+2x360) = 37(kJ)
0
ArHas 50 ching 6 6 digu kién chudn CH,CH,OH bén hon CH;OCHS.
Bai 15.10: Xét cac phan tng thé trong day halogen & diéu kién chuan:
1 1
(1) 2 Fy(g) +NaCl(s) - NaF(s) + 2 Cly(g)
1 1

(2) 2 Cly(g) +NaBr(s) - NaCl(s) + 2 Br2(l)



1 1

3) 2 Bry(l) +Nal(s) — NaBr(s) + 2 Lx(s)
1 1

(4) 2 Cly(g) + NaBr(aq) — NaCl(aq) + 2 Bry(])
1 1
Hay con viét: 2 Cly(g) + Bri(aq) — CI (aq) + 2 Bry(l)
1 1

(5) 2 Br(l) + Nal(aq) — NaBr(aq) + 2 I»(s)
1 1

Hay con viét: 2 Bry(l) + I'(aq) - Bri(aq) + 2 I(s)
a) T cac gia tri cta enthapyl hinh thanh chuan, hay tinh bién thién enthalpy chuan cta cac phéan tng thé
trén.

Chit/ ion NaF(s) Nal(s) Cl (aqg) Br{(ag) I(ag)

ArH3g (KJ mol™ ') —574,0 —287.8 -167.2 —121.6 -55.2

(Cac gia tri khac dugc cho trong Phu luc 3, SGK Héa hoc 10, Canh Diéu).
b) Nhan xét sy thuan lgi vé phuong dién nhiét ctia cac phéan tng thé trong day halogen. Két qua nay cé phu
hop véi quy luat bién doi tinh phi kim cta day halogen trong bang tuan hoan cac nguyén t6 héa hoc khong?
Loi giai:
1 1
(1) 2 Fy(g) +NaCl(s) - NaF(s) + 2 Cly(g)
1 1

0 0 = 0 0 2 ,
@) A= 2o (Nars)) + 2 Ao g - Ao (vaci)) -2 Ao o))

= —574 +12x0~(~411,2)-12x0 = —162,8(kJ).
1 1

(2) 2 Cl(g) + NaBr(s) - NaCl(s) + 2 Brs(l)
1 1
Ao (Nair(sy) - 2 21128 (c(g))

0 —_ 0
A = A on (acigsy) + 2 ArHae ry ) -
= — 411,2+12x0~(-361,1)-12x0 = ~50,1(kJ).

1 1

3) 2 Bry(l) +Nal(s) - NaBr(s) + 2 I(s)
1 1

A ) -2 250 (B

0 — 0
Aot =8 T2 (o)) + 2 1120 1)) -
= -361,1+12x0—(-287,8)-12x0 =—73,3(kJ).
1 1
(4) 2 Cly(g) + NaBr(aq) — NaCl(aq) + 2 Bry(])
1 1
Hay con viét: 2 Cly(g) + Br (aq) — Cl'(aq) + 2 Bry(l)
1 1
0 0 — 0 0 —_ 0
Ao <81 (craqy) + 2 Ao (B - A2 (Br(ag) -2 A1 (cly(g))
= -167,2+12x0—(-121,6)-12x0 = —45,6(kJ).
1 1
(5) 2 Bry(l) + Nal(aq) — NaBr(aq) + 2 I(s)
1 1

Hay con viét: 2 Bry(l) +I'(aq) — Bri(aq) + 2 Iy(s)



1 1
0 0 = 0 0 by .
AerB — AfHQQB (Br'(aq)) i 2 AfHQQB (Iz(S)) _ Aszgg (I-(aq)) _2 AfHQQB (Brz(l))

= ~121,6 +12x0 — (~55,2) —12x0 = — 66,4(kJ).

b) Két qua nay cé phu hgp vdi quy luat bién doi tinh phi kim cta day halogen trong bang tuan hoan cac
nguyén t6 hda hoc.

Cu thé, cac gia tri bién thién enthalpy chuan déu am thé hién qua trinh dién ra thuan 1gi vé phwong dién
nhiét; quy luat tinh chat oxi héa cia X: halogen c6 tinh oxi héa manh day dwgc halogen c6 tinh oxi héa yéu
hon ra khéi mudi ctia né.

Bai 15.11: Phan t hemoglobin (Hb) trong mau nhan O, & phéi dé chuyén thanh HbO,. Chat nay theo mau
tdi cac bd phan co thé, tai d6 HbO, lai chuyén thanh Hb va O, (dé cung cap O, cho cac hoat dong sinh héa
can thiét trong co thé). Néu trong khéng khi c6 1an carbon monoxide (CO), co thé nhanh chéng bi ng6 doc.
Cho céc s0 liéu thye nghiém sau:

Hb + O> — HbO> AH, =—33.05kT (D
Hb + CO — HbCO AHS, =—47.28K] (2)
HbO: + CO — HbCO + O> AHS, =—14.23KkT (3)
HbCO + O> — HbO; + CO AHY, —14.23KkT (4

0
Lién hé giita mutc do thuan lgi ctia phan tng (qua 2% ) véi nhitng van dé thuc nghiém néu trén.
Loi giai:
0
Vi cac phan ting (2) va (3) Ian lugt c6 -1 am hon phan ting (1) va (4) nén sy hinh thanh HbCO thuan
lgi hon sy tao thanh HbO,. Do vay khong c6 sy nha O, va giai phong Hb nhu truong hgp khong cé6 CO.
biéu nay giai thich sy ngd doc CO trong mau.

CHUONG 6 : TOC PO PHAN UNG HOA HQC
Bai 16.1 : Nhitng phat biéu nao sau day la dung?
A. Toc do cta phan tng hoa hoc la dai lwgng mo6 ta mitc do nhanh hay chdm cta chat phan &ng dugc st
dung hodc san pham dugc tao thanh.
B. T6c d6 cia phan ttng hoa hoc la hiéu s6 nong do cua mot chat trong hén hgp phan tng tai hai thoi diém
khac nhau.
C. Toc d6 caa phan ng hoa hoc c6 thé ¢6 gia tri am hodc duwong.
D. Trong cung mot phan &ng hod hoc, téc do tao thanh cta cac chat san pham khac nhau la khac nhau, tuy
thudc vao hé so6 can bang caa chiing trong phuong trinh hoa hoc.
E. Trong cung mot phan tng hoé hoc, toc do tiéu thu cac chat phan &ng khac nhau sé nhw nhau néu ching
dwgc 1ay vGi cing mot nong do.
Loi gidi:Pap an dung la: A vaD
B sai vi toc do phan &ng ctia mot phan ng héa hoc la dai lwgng dac trirng cho s thay déi nong do cia céac
chat phan &ng hodc san phadm phan ng trong mot don vi thdi gian.
C sai vi toc do phan &ng c6 gia tri dwong.
E sai vi trong cung mot phan ng hoa hoc, toc do tiéu thu cta cac chat phan wng khac nhau la khac nhau,
tuy thudc vao hé so can bang cua ching trong phuwong trinh hoa hoc.
Bai 16.2: Nhitng phat biéu nao sau day khong ding?
A. T6c d6 cta phan tng hoa hoc chi c6 thé dwgc xac dinh theo su thay doi nong do chat phan ng theo thoi
gian.
B. T6c do ctia phan &ng hoa hoc khong thé xac dinh dwoc ti sy thay doi nong do chat san pham tao thanh
theo thoi gian.
C. Theo cong thitc tinh, toc do trung binh cua phan &ng hoa hoc trong mét khoang thoi gian nhat dinh la
khong thay doi trong khoang thoi gian ay.



D. Dau “~” trong biéu thitc tinh toc do trung binh theo bién thién nong do chat phan tng la dé dam bao cho
gia tri cua toc do phan ttng khong am.

E. Toc do trung binh cia mot phan ng trong mot khoang thoi gian nhat dinh dwgce biéu thi bang bién thién
nong do chat phan &ng hodc san pham tao thanh chia cho khoang thai gian do.

Loi gidi:Pap an dung la: A, B

Phét biéu A sai vi toc d ctia phan tng don gian con duwgc xac dinh dwa vao dinh luat tac dung khdi lvgng.
Phét biéu B sai vi t6c do phan tng ctia m4t phan &ng hoéa hoc la dai lwgng dac trung cho sy thay doi nong
do cua cac chat phan tng hodc san pham phan tng trong mét don vi thoi gian.

Bai 16.3: Khi cho mot lwgng xac dinh chat phan tng vao binh dé cho phan tng hoa hoc xay ra, toc do phan

ing sé
A. khong doi cho dén khi két thic. B. tang dan cho dén khi két thuc.
C. chdm dan cho dén khi két thic. D. tuan theo dinh luat tac dung khéi lugng.

Loi gidi: DBap an dung la: C
Khi cho mot lwvgng xac dinh chat phan &ng vao binh dé cho phan &ng hoa hoc xday ra, toc do phan ng sé
cham dan cho dén khi két thic.
Bai 16.4: Toc do phan tng con dugc tinh theo sy thay doi lwgng chat (s6 mol, khoi lwgng) theo thoi gian.
Cho hai phan &ng xay ra dong thai trong hai binh (1) va (2):
Ca + Cl, 2 CaCl; (1) 2K + Cl; = 2KCl (2)
Sau 2 phut, c6 3 gam CaCl, dugc hinh thanh theo phan tng (1).
a) Xac dinh téc do trung binh cda phan ng (theo don vi mol phit ™) theo lwgng san phdm dugc tao ra.
b) Gia st phan tng (2) cling xdy ra cung mot toc do trung binh nhuw phan ng (1), hdy tinh s6 mol KCl
dwgc tao thanh sau 2 phit. Cho biét khoi lvgng (gam) ctia K can thiét dé tao ra s6 mol KCI trén.
Loi giai:a) S6 mol CaCl, dugc tao ra sau 2 phut la: 3/ 111=0,027(mol)
Toc d6 trung binh ctia phén ¢ng (1) la: 0,027 / 2=0,0135(mol phut™)
b) S6 mol KCl dugc tao thanh sau 2 phit la:  nkg = 0,0135 x 2 x 2 = 0,054 (mol)
Khéi lvgng K can thiét cho phéan tng xdy ra la: 0,054 x 39 = 2,106 (gam).
Bai 16.5: Cho hai phéan ttng c6 phuong trinh hoa hoc nhu sau:
20(g) >304(g) (1) 2HOF (g) > 2HF (g) + 0: (g) (2)
a) Viét biéu thitc toc do trung binh (theo ca cac chat phan tng va chat san pham) cua hai phan tng trén.

/_\C02 AC03
b) Trong phan tng (1), néu At =1,5x10"molL"'s" thi Al béng bao nhiéu?
Loi giai:
1 AC,, 1 AG,,

a)Phantmg (1): vV =-2 At =3 At
Phan tng (2):

1 ACypr 1 AC,, AC,
vo_2 At =2 At = At
b) Ta c6:

1 AC, 1AC, AC, 2 AC, 2

v=_2 At =3 At - At =_3 Al =_3x15%x10*=-1,0x10*(molL"'s™)
Bai 16.6: Phan tng 3H, + N, — 2NHj; c6 téc do mat di cia H» so vdi toc do hinh thanh NH; nhu thé nao?
A.Bing%  B.Bing3/2 C.Bing2/3  D.Bing 1/3
Loi giai: Dap an dung la: B
Toc do phan tng bang 1/3 téc do mat di cua H, va bang 1/2 tdc do hinh thanh cua NHs.
v = 1/3vH, =1/2vNH; =VvH, = 3/2vINH;
Bai 16.7: Cho phan tng:
6CH,0 + 4NH; — (CH»)sN, + 6H,0
T6c do trung binh cta phan ng trén dwgc biéu dién bang nhitng biéu thitc nao trong nhitng biéu thitc sau?



AC

(CHy )5 N,

At

1 ACHZO 1 ACNHE
A 6 At B.-4 At
Loi giai: Bap an dung la: A, B, D
1 A(‘TCHZO 1 A(:'NH3 1 AC'Hzli'}‘
v=_6 At =_4 At =6 At
Bai 16.8: Nhitng phat biéu nao sau daykhong diang?
A. Phan ttng don gian la phan (ng xay ra theo mot budc.
B. Phan ttng don gian la phan tng c6 cac hé so ti lwgng trong phwong trinh héa hoc bang nhau va bang 1.
C. T6c d6 ctia mot phan tng don gian tuan theo dinh luat tac dung khoi lvgng.
D. T6c d6 cia moi phan ttng héa hoc déu tuan theo dinh luat tac dung khoi Iwgng.
E. Hang s6 toc do phan tng la toc do cta phan tng khi néng d6 cua tat ca cac chat trong hon hgp phan tng
déu bang nhau va bang 1.
G. Hang so6 toc do cua phan @ng phu thudc vao thoi gian.
H. Hang so toc do phan tng la toc do cua phan ng khi nong do cac chat phan tng bang nhau va bang 1 M.
Loi giai:Péap an ding la: B, D, E, G
Phat biéu B khong ding vi: Phan tng don gian la phan ng chi dién ra qua mét giai doan duy nhat, chat
phan tng tao thanh san pham khong qua mat chat trung gian nao khac.
Phét biéu D khong ding vi: Dinh luat tac dung khoi lwgng ap dung cho cac phan ttng don gian.
Phét biéu E khong ding vi: Hang s6 toc do phan &ng c6 gia tri dung bang toc do phan ¢ng khi nong do cac
chat phan ng bang nhau va bang 1 M.
Phét biéu G khong ding vi: Hang so6 toc do phan &ng phu thudc vao nhiét do va ban chat cta cac chat tham
gia phan t@ng.
Bai 16.9: Cho phan ttng don gidn: H, + 1, — 2HI

1 ACCHZO
c. 6 At

1 ACc:111r2(:)

D.-6 At E.-

Nguai ta thye hién ba thi nghiém véi nong do cac chat dau ( Ch, va C, ) duoc 1dy khac nhau va xac dinh

dugc toc do tao thanh HI trong 20 gidy dau tién, két qua cho trong bang sau:

AC
Ty (VD Cy, (VD e MshH
0,10 0,20 5,00
0,20 0,20 10,00
0,10 0,15 3.75

Biéu thitc dinh luat tac dung viét cho phan ng trén la:

C, C; C C; C,. C
A.e¢=1250 H: Tk Le=125."k .e=250 H D.e= 5,0 Hy ~I
Loi gidi:
bap an dung la: B
Toc do chung cda phan &ng = 1/ toc d6 tao thanh HI.

: ACy = < Sl
Thi nghiém Cy, (M) Cy, (VD) s MsH v(MsH k(M ts™H
T 0,10 0,20 5,00 2,500 125
2 0,20 0.20 10,00 5,000 125
3 0,10 0,15 3,75 1,875 125

=Kk =125 nén biéu thic dinh luat tac dung khoi lugng la: « = 125

Bai 16.10: Cho phan tng: 2A + B - 2M + 3N

a) Hay viét biéu thiic tinh t6c do trung binh ctia phén tng trén theo sy thay d6i nong do chat A, B, M va N.

b) Néu bién thién néng do trung binh ctia chat M ( Al )13 1,0 mol L™ s thi t6c do trung binh ctia phan
AC,

AC,,

AC,

Cy, C

AC,

{tng va bién thién nong do trung binh cia N ( Al ); A (- Al YvaB (- Al )Ian luot la:




A.20molL's’ 40mol L's?; 6,0molL's?va2,0mol L*s™.
B.0,5molL's’ 1,5molL"'s’; 1,0molL"'s'va0,5mol L's™
C.1,0molL*'s% 1,0mol L's?; 1,0 mol L' s* va 1,0 mol L™ s
D.2,0mol L's?; 4,0 mol L' s?; 3,0mol L' s va 2,0 mol L s™.
Loi gidi:
a) Biéu thitc tinh t6c do trung binh ctia phan tng 2A + B —» 2M + 3N theo sy thay doi nong do chat A, B,
M va N:
1 AC, AC, 1AC, 1 AC,
vo_2 At =_ At =2 At =3 At
b) Pap an dung la: B
Toc do trung binh ctia phan ng:
1 AC, 1

v=2 At = 2x1=0,5molL"'s") = Loai A, C, D
Ngoai ra, tinh cu thé nhw sau:
1AC, 1AC, AC, 3 AC,

2 At =3 At > At =2 At =1 5(molL"'s")

1AC, 1AC, AC, AC,
-2 At =2 At 5. At = At =](molL's™)

AC, 1 AC,
- At =2 At =05(molL"s™)
Bai 16.11: Phan t¢tng A — 2B dugc thyc hién trong mot binh phan &ng. S6 liéu thyc nghiém cia phan tng
dugc cho trong bang sau:

r :
Thei gian (gidy) ’ 0.0 I 10.0 20,0 30,0 40,0

Néng do chét B |
(mol LY |

0,000 0,326 0,573 0,750 0,890

e R

a) Hay tinh sy thay do6i nong do chat B sau moi 10 gidy tr 0,0 t6i 40,0 gidy. Cac gid tri nay tang hay giam
khi di tir khoang thoi gian nay sang khoang thai gian tiép theo? Vi sao?

b) T6c do thay doi cia nong do chat A c6 lién quan nhw thé nao véi téc do thay doi cta nong do chat B
trong moi khoang thai gian? Tinh t6c d6 thay doi nong do cua A trong khoang thai gian tir 10 dén 20 giay.
Loi giai:

a) Su thay doi nong do chat B sau moi 10 gidy tir 0,0 tdi 40,0 gidy:

Théi gian (s) 10 s dau tién 10 s thir hai 10 s thir ba 10 s tht twr

Sw thay doéi
néng do cia B 0.326 0,247 0,177 0,140
(mol L)

Cac gia tri nay giam dan do tdc do phan tng gidm dan (t6c do phu thudoc nong dd chat phan tng va theo
thoi gian nong do chat phan tng giam dan).

b) T6c do thay doi cua nong do chat A chi bang mdt nita toc do hinh thanh chat B do hé so cuda hai chat
trong phuwong trinh.

T6c d6 thay doi nong do cua A trong khoang thai gian tir 10,0 dén 20,0 giay la:

0,247

2X10 =0,01235(molL's™)

Bai 16.12: Ban A va B thuc hién phan (ng giita kém véi dung dich hydrocloric acid va thu dwgc thé tich
khi thoat ra theo thdi gian. Hai ban 1ap lai thi nghiém ba lan va két qua cua ba lan thi nghiém duwgc hai ban
ghi vao bang sau:




Teergen | HfEmEMmdmeen) ] ave
. e e e
O O 0 O
10 23 24 25
20 as 43 44
. Thé tich khi thu duge (mlL) AV
Thii gian : p i FSTe ] CAE
=) Lin1 Edn2 Lin3 Trung binh Aat=10
30 54 56 55
a0 65 61 63
50 T3 69 70
- 60 77 75 76
70 7T 76 7T

a) Cho biét khi thoat ra la khi gi. Hay viét va can bang phuong trinh hoé hoc cta phan tng xay ra.
b) Hoan thanh hai c6t con tréng trong bang trén. Hay biéu dién két qua ctia hai ban 1én d6 thj thé tich khi
thu dugc theo thagi gian. Vi sao hai ban lai lap lai thi nghiém ba lan?

¢) Dva vao do thi, cho biét khi nao phan ng két thic. Vi sao?

d) Phan ¢ng dién ra nhanh nhét trong khoang thdi gian nao? Sau dd, phan ttng dién ra nhanh dan hay cham

dan?

e) Néu thi nghiém dugc ldp lai véi nong doé HCI 16n hon thi toc do phan (ng sé nhanh hon hay cham hon?
g) Néu hai ban khong do dugc thé tich khi thoat ra, em hay dé xuat mot cach khac dé xac dinh téc d6 phan

ung.

Loi gidi:a) Khi thoat ra la khi Ho.
Phuong trinh hoa hoc: Zn(s) + 2HCl(aq) — Ha(g) + ZnCl,(aq)

b) Hoan thanh bang:
Thé tich khi thu duge (mL) AV,

Thdi gian A:m
=) Lin 1 Lan 2 Lin 3 ool 2 (At=10 s)
o 0 o) o o
16,, 23 24 25 24 2.4
20 as 43 44 a4 2
30 54 56 55 ss 1.1
40 65 61 63 63 0.8
50 73 69 70 70,7 0,77
60 77 75 76 76 0.53
70 77 76 77 76.7 0,07

Biéu dién két qua cta hai ban I1én d6 thi thé tich khi thu dwgc theo thai gian:

P4 thi thé tich H, thu dugc theo thoi gian:

90 T
80 -+
70 T
60 +
50 4
a0t
30
20 +
10 4

Thé tich khi (mL)

10 20

30
Thdi

40 50

gian (s)

60 70

80




Hai ban can ldp lai thi nghiém ba lan dé giam sai s6 trong qua trinh thy'c nghiém va tang do tin cay cta két
qua thu dugc.
c) Dva vao do thi thady khoang 70 gidy phan tng sé két thic vi khi d6 khi thoat ra rat cham va gan nhw
khong doi.
d) Dva vao do thi xac dinh phan ng nhanh nhat trong khoang 10 gidy dau, sau d6 cham dan.
e) Néu thi nghiém dwoc lap lai v6i nong do HCI 16n hon thi toc do phan ¢ng sé nhanh hon.
g) Néu hai ban khong do dugc thé tich khi thoat ra, c6 thé thye hién thi nghiém bang cach dat binh phan
ung 1én can va theo doi su thay doi khoi lwgng ctia binh phan tng khi phan (ng dién ra dé tinh khoi lwgng
H thu duogc.
Bai 16.13: Mot phan ttng c6 hé s6 nhiét dd Van’t Hoff bing 3,5. O 15 °C, t6c do ctia phan tng nay bing
0,2 M s, Tinh t6c d0 cta phan &ng & 40 °C.
40-15
Loi giai:Téc d6 ctia phan itng ¢ 40 °C la:  via= visX 3,5 10 _ 4,6(Ms)
Bai 16.14: Mot ban hoc sinh thye hién hai thi nghiém:
Thi nghiém 1: Cho 100 mL dung dich acid HCI vao coc (1), sau d6 thém mot mau kém va do toc do khi
H, thoat ra theo thoi gian.
Thi nghiém 2 (ldp lai twong ty thi nghiém 1): 100 mL dung dich acid HCI khac dwgc cho vao coc (2) roi
cling thém ma6t mau kém vao va lai do téc d6 khi hydrogen thoat ra theo thoi gian.
Ban hoc sinh d6 nhan thay toc do thoat khi hydrogen & coc (2) nhanh hon & coc (1).
Nhitng yéu t6 nao sau day c6 thé dung dé giai thich hién twgng ma ban dé quan sat dwoc?
A. Phan tng & coc (2) nhanh hon nhd c6 chat xtic tac.
B. Lwgng kém & coc (1) nhiéu hon & coc (2).
C. Acid HCI & c6c (1) ¢6 nong do thap hon acid & coc (2).
D. Kém & coc (2) dwge nghién nho con kém & coc (1) & dang vién.
Loi gidi:Pap an dung la: B, C, D
Phét biéu A sai vi thi nghiém khong st dung chat xtc tac.
Bai 16.15: Khi tang ap suat cua chat phan tng, toc do cta nhitng phan *ng nao sau day sé bi thay d6i?
A. ZAI(S) + F6203(S) - Ale3(S) + ZFE(S)
B. 2H(g) + Ox(g) — 2H,O(l)
C. C(s) + Ox(g) —» COa(g)
D. CaCOs(s) + 2HCl(aq) — CaCl,(aq) + H.O(I) + CO2(g)
Loi gidi:Dap an ding la: B, C
Ap suat anh huéng dén téc do phan tng co chét khi tham gia.
Bai 16.16: Khi nghién cttu anh hwdng cua nhiét do tdi toc do ctia phan tng gitta Mg(s) véi HCl(aq), nhitng
mo td nao sau day phan anh dung hién twgng quan sat dugc khi lam thi nghiém?
A. Khi dun néng, bot khi thoat ra nhanh hon so v&i khéng dun nong.
B. Khi dun néng, bot khi thoat ra cham hon so v&i khong dun néng.
C. Khi dun néng, day Mg tan nhanh hon so v&i khong dun nong.
D. Khi dun n6ng, day Mg tan cham hon so v6i khong dun nong.
Loi gidi:Dap an dung la: A, C
Nhitng mo td phan anh ding hién twgng quan sat duwgc khi lam thi nghiém:
A. Khi dun néng, bot khi thoat ra nhanh hon so v&i khéng dun nong.
C. Khi dun néng, day Mg tan nhanh hon so véi khong dun nong.
Bai 16.17: Tt mot miéng da voi va mot lo dung dich HCI 1 M, thi nghiém dwoc tién hanh trong diéu kién
nao sau day sé thu dugc Iwgng CO, 16n nhat trong mot khoang thai gian xac dinh?
A. Téan nho miéng da voi, cho vao dung dich HCI 1M, khong dun néng.
B. Tén nho miéng da voi, cho vao dung dich HCI 1M, dun néng.
C. Cho miéng da voi vao dung dich HCI 1 M, khong dun néng.
D. Cho miéng da vo6i vao dung dich HCI 1M, dun néng.
Loi giai: Dap an ding la: B
Thi nghiém tién hanh trong diéu kién: Tan nho miéng da voi, cho vao dung dich HCI 1M, dun néng sé thu
duwgc lwgng CO; 16n nhat.



Bai 16.18: Chat xtc tac la chat

A. lam tang to6c do phan trng va khong bi mat di sau phan @ng.

B. lam tang t6c do phan tng va bi mat di sau phan ng.

C. lam giam t6c do phan ng va khong bi mat di sau phan @ng.

D. lam giam toc do phan (ng va bi mat di sau phan tng.

Loi gidi:Pap an dung la: A

Chat xdc tac 1a chat lam tang toc do phan (ng va khong bi mat di sau phan ng.

Bai 16.19: Enzyme catalase phan huy hydrogen peroxide thanh oxygen va nwéc nhanh gap khoang 107 Ian
s phan huy khi khong c6 xuc tac. Gia st mot phan ¢ng khong c6 xuc tac phan huy mot lwgng hydrogen
peroxide mat 360 ngay, hay tinh thdi gian (theo gidy) cho sy phan huy cing mot lwgng hydrogen peroxide
do khi st dung enzyme catalase lam xuc tac.

Loi gidi:Thoi gian phan huy (theo gidy) khi phan huy cung mot lwgng hydrogen peroxide dé, st dung
enzyme catalase lam xdc tac la: 360 x 24 x 60 x 60 x 107 = 3,11 (gidy).

Bai 16.20: Hai ban Tom va Ving thuc hién mot thi nghiém vé sy phan huy cia hydrogen peroxide vdi chat
xtc tdc manganese dioxide (MnO,). Hai ban thay rang phan @ng sti bot nhiéu va khi thoat ra manh khi
thém manganese dioxide.

1. Hoan thanh céc cau sau day noéi vé thi nghiém cta hai ban.

a) Phuong trinh cua phan tng la: ......

b) Chat khi thoat ra 1a ...(1)... va c6 thé kiém tra (nhan biét) ra né bang cach ...(2)...

c) Sau mot thoi gian nhat dinh, Virng néi véi Tém la phan tng da két thac vi ......

d) Hai ban biét rang chat xuc tac chi lam tang toc do phan tng ma khong thay doi vé ban chat hoa hoc nén
T6m sé thu lai manganese dioxide sau khi phan ttng két thic bang cach .....

2. Tém va Virng muon biét liéu cho lwgng xtc tac nhiéu hon thi ¢6 lam phéan ng nhanh hon khéng. Em
hay dé xuat mot ké hoach thi nghiém cho nghién cttu cua hai ban. Trong ban ké hoach, em can viét ca
nhitng lwu y dé dam bao an toan khi lam viéc trong phong thi nghiém.

Loi giai:

1. a) Phuong trinh cua phén tng la: H,O, MnO2—— - 1202 - Mn021202 + H,O

b) Chat khi thoat ra la (1) oxygen va c6 thé kiém tra (nhan biét) ra n6 bang céach (2) dwa que dom con tan
doé sé thay que dom bung chay.

c) Sau mot thoi gian nhat dinh, Virng néi véi Tom la phan ng da két thuc vi khong con thay khi thoat
ra.

d) Hai ban biét rang chat xtc tac chi lam tang téc do phan tng ma khong thay doi vé ban chat hoa hoc nén
Tom sé thu lai manganese dioxide sau khi phan tng két thiic bang cach lec.

2. Ké hoach thi nghiém:

Héa chat: H,O,; MnO,

Dung cu: Binh tam giac to (hodc lo thiy tinh), 6ng dan khi, phéu brom, 6ng nghiém, chau thady tinh.

Chu y: Phéu brom la loai phéu dwoc thiét ké c6 nit ddy, khéa nham, Loai nay dugc dung dé dung va rét
cac loai hoa chdt c6 dang long bay hoi xudng cac binh, lo trong ltic dang tién hanh cac phan tng héa hoc.
Cdch tién hanh:

Thi nghiém 1: Cho mét lwgng H,O, vao phéu brom, cho 1 gam MnO, vao binh tam giac. M§ ti tit khoa
phéu brom cho H,0, chdy xudng; khi O, dwoc thu vao binh thu khi bang phwong phap doi nwéc. Bam gio
theo doi thoi gian tr lic bat dau ma khoa phéu cho dén khi phan tng két thiic (ngirng sui bot khi).

Thi nghiém 2: Cho mot lwgng H,O, (bang lwgng dung & thi nghiém 1) vao phéu brom, cho 2 gam
MnO; vao binh tam gidc. M@ twt tir khéa phéu brom cho H,0, chdy xudng; khi O, dugc thu vao binh thu khi
bang phwong phap doi nwdc. Badm gio theo doi thoi gian tir lic bat dau mé khoa phéu cho dén khi phan tng
két thiic (ngting sui bot khi).

So sanh thoi gian phan ng & hai thi nghiém, rut ra két luan.

Luu y:

- Trwdc khi lap dung cu thi nghiém can phac hoa so do dung cuy, thong ké cac bo phan can thiét, chon da
dung cu r6i mdi lap.

- Sau khi lap xong dung cu thi nghiém can thir lai xem dung cu da kin chwa. Vi du: Dung miéng thoi hodc
nhé nwdc 1én cho noi dé



kiém tra.
- Sau mai lan 1ay H,O, phai dong kin lai ngay.

CHUONG 7: NHOM HALOGEN

Bai 17: NGUYEN TO VA PON CHAT HALOGEN
Bai 17.1: Phét biéu nao sau day khong diang khi n6i vé nguyén ti cac nguyén t6 nhém VIIA?
A. C6 7 electron hoa tri.
B. Theo chiéu tang dan ctia dién tich hat nhan nguyén ti thi do am dién giam.
C. Theo chiéu tang dan dién tich hat nhan nguyén tir thi kha nang ht cdp electron lién két giam.
D. Theo chiéu tdng dan dién tich hat nhan nguyén t thi ban kinh nguyén t gidm.
Loi gidi:Pap an dung la: D
Phat biéu D khong dung vi: Trong nhom VIIA, theo chiéu tang dan dién tich hat nhan nguyén t& thi ban
kinh nguyén tir tang.
Bai 17.2:
a) Dién tén va ki hiéu cac nguyén t6 halogen bén vao vi tri cac nguyén t6 A, B, C, D bén dudgi. Biét moi
vong tron minh hoa cho mdt nguyén t vdi ti 1€ kich thudc twong tng.

A _ B = c D
b) Viét cong thitc phan t&¢ don chat cia moi nguyeén t6 tiong @ng.
c) O diéu kién nhiét do, ap suat thong thuwdng, cac don chat nay ton tai & trang thai nao? Tir d6, dy doén thi
ty tang nhiét do nong chdy, nhiét do soi twong wng gilta chung trong cung diéu kién ap suat.
Loi gidi:
a) Tt fluorine dén iodine ban kinh nguyén t¥ tang dan. Ta c6 két qua dién nhuv sau:



A: Fluorine, F;

B: Bromine, Br;

C: lodine, I;

D: Chlorine, CI.

b) Cong thitc phan tit don chat cia moéi nguyén to twong (ng:

A: Fluorine, Fy;

B: Bromine, Br;

C: Iodine, I;

D: Chlorine, Cl,.

c) Trang théi cac don chét ¢ diéu kién nhiét do, ap suat thong thuong:

Pon chéit Fz Clz Brz Iz

Trang Kh |Kh [Lén |Ra

s

thai i |1 g n

T trang thai nay du doan nhiét d6 néng chay, nhiét do soi cta cac halogen tang dan theo thi tu: F», Cl,,
Bl‘z, Iz.

Bai 17.2: Nguyén nhan dan dén nhiét d6 néng chay, nhiét d6 s6i cua cac don chat halogen tang tir fluorine
dén iodine 1a do ttr fluorine dén iodine,

A. khoi lvgng phan tr va twong tac van der Waals déu tang.

B. tinh phi kim gidm va twong tac van der Waals tang.

C. khoi lwgng phan tr tang va twong tac van der Waals giam.

D. d6 am dién va tuwong tac van der Waals déu gidm.

Loi gidi:D4p an ding la: A

Nguyén nhan dan dén nhiét d6 néng chay, nhiét do s6i ctia cac don chat halogen tang tit fluorine dén iodine
la do ttr fluorine dén iodine, khoi Iwgng phan tit va twong tac van der Waals déu tang.

Bai 17.4: Phat biéu nao sau day la khong ding khi n6i vé don chat nhém VIIA?

A. Tinh chat dac trung la tinh oxi hoa.

B. Mau sac dam dan tr fuorine dén iodine.

C. Tt fluorine dén bromine r6i iodine, trang thai ctia cac don chat chuyén tr khi dén léng roi ran.

D. Kha nang phan ¢ng v4i nuwéc tang ti fluorine dén iodine.

Loi gidi:D4ap an ding la: D

Phat biéu D khong diting vi: Kha nang phén ting v6i nwdc giam ti fluorine dén iodine.

Bai 17.5: Nhitng phat biéu nao sau day la ding khi noi vé tinh chat va phan tng cua don chat nhém VIIA?
A. Tinh oxi hoa gidm dan tw fluorine dén iodine.

B. Phan tng vdi nhiéu kim loai, tao thanh hgp chat ion. Phan tng v&i mot s6 phi kim, tao thanh hgp chat
cong hoa tri.

C. Khi phan &ng v6i don chat hydrogen, cac don chat nhém VIIA thé hién tinh khu.

D. Khi phén tng v6i don chat hydrogen, mitc do phan tng gidm dan tr fluorine dén iodine.

Loi giai:Péap an ding la: A, B, D

Phat biéu C sai vi: Khi phan &ng vdi don chat hydrogen, cac don chat nhém VIIA thé hién tinh oxi héa.
Bai 17.6: No6i moi chat trong c6t A v6i nhitng tinh chat twong tng cua chiing trong cot B.

Cot A CotB

a) Chlorine, Cl; 1. Hau nhw khéng tan trong nurée.
b) Iodine, I» 2. La chat khi ¢ diéu kién thwong.
3. La chat ran & diéu kién thwong.
4. La chat oxi hoa khi phan tng véi kim loai.
5. Co6 doc tinh cao.
6. C6 twong tac van der Waals manh nhat trong
nhom don chat halogen.

7. Dung dé xi 1i mrée sinh hoat.



Loi giai:

-aghépvei2,4,5,7

a) Chlorine, Cl:

2. La chét khi ¢ diéu kién thuong.

4. La chat oxi hoa khi phan &ng véi kim loai.

5. Co doc tinh cao.

7. Dung dé xw li nwdc sinh hoat.

-bghépvoil,3,4,6

b) Iodine, I,:

1. Hau nhw khéng tan trong nuéc.

3. La chét ran ¢ diéu kién thvong.

4. La chat oxi hoa khi phan t¢ng vdi kim loai.

6. C6 twong tac van der Waals manh nhat trong nhom don chat halogen.

Bai 17.7: Nhitng phat biéu nao sau day la ding khi n6i vé phan tng cua don chat halogen véi hydrogen?
A. Cac phan tng déu phat nhiét manh va kém hién twgng no.

B. Phan tng gitta fluorine v&i hydrogen dién ra manh liét nhat.

C. biéu kién va mic do phan &ng phu hgp vdi xu huwdng giam dan tinh oxi hda tir fluorine dén iodine.

D. Do hgp chat hydrogen iodide sinh ra kém bén (gia tri nang lwgng lién két nhé) nén phan ng gitta iodine
v6i hydrogen la phan ng hai chiéu.

Loi gidi:Pap an dung la: B, C, D

A sai vi phan tng gitta H, va Br, can dun néng, phan tng dién ra cham; phan tng giita I, va H, can dun
nong dé dién ra, phan ¢ng la thuan nghich.

Bai 17.8: Nhirng phat biéu nao sau day la ding khi néi vé phan tng ctia don chat nhém VIIA véi nudc?

A. Céac don chat nhém VIIA vira thé hién tinh oxi ho4, vira thé hién tinh khit; mirc do phan ¢ng gidm dan
tir fluorine dén iodine.

B. Fluorine phan tng rdt manh vdi nuéce tao dung dich c6 tinh oxi hod manh, c6 thé dung dé sat khuan.

C. Phén tng cua bromine hodc chlorine v6i nwéc déu la phan ng thuan nghich.

D. Iodine tan rat it va hau nhw khong phan ¢ng vi nuéc.

Loi giai:bap an dung la: C, D

A sai vi fluorine chi thé hién tinh oxi héa.

B sai vi 2F, + 2H,O - O, + 4HF; HF c6 tinh oxi hda yéu va khong dwgc dung dé sat khuan.

Bai 17.9: Phét biéu nao sau day la khong ding khi n6i vé phan tng cua don chat nhém VIIA véi dung
dich muoi halide?

A. Bromine phan &ng dé dang vd@i dung dich sodium fluoride dé tao ra don chat fluorine.

B. Khi cho vao dung dich sodium chloride, fluorine sé wu tién phan ng vdi nudc.

C. C6 thé suc khi chlorine vao dung dich chita potassium iodide dé thu dugc iodine.

D. Iodine kho tan trong dung dich sodium chloride.

Loi gidi:Dap an ding la: A

Bromine khong phan ttng v&i dung dich sodium fluoride.

Bai 17.10: Phat biéu nao sau day la khong ding khi n6i vé mot s6 ¢ng dung cua don chat chlorine?

A. Khi chlorine c6 thé dugc dung dé tao moi trwong sat khuan cho nguén nuwéce cap.

B. Khi chlorine phan ttng véi dung dich sodium hydroxide tao dung dich nwéc Javel dung dé sat khuan
trong cong nghiép va trong gia dinh.

C. Khi chlorine dugc st dung dé san xuat hydrogen chloride, tir d6 tao hydrochloric acid.

D. Do c6 doc tinh, khi chlorine duwgc st dung dé trir sau trong nong nghiép.

Loi gidi:Pap an dung la: D

Khi chlorine khong dwgc st dung dé trir sau trong nong nghiép.

Bai 17.11: Nhitng phét biéu nao sau day la ding?

A. Don chét chlorine c6 tinh oxi h6a manh hon don chat bromine va iodine.

B. Twong tac van der Waals cua cac don chat halogen tang ti fluorine dén iodine da gop phan lam tang
nhiét do soi cta chung.

C. Thanh phan ctia nwéc bromine gom céac chat: Br,, H,O, HBr, HBrO.



D. Hoa tri pho bién caa nguyén t6 halogen la 1.
E. Bon chét iodine phan ttng dugc véi nudc va véi dung dich sodium bromide.
Loi giai:Pap an dung la: A, B, C, D
Phét biéu E sai vi iodine hau nhv khong phan @ng véi nwdc va khong phan ng véi dung dich sodium
bromide.
Bai 17.12: Nhing gidy quy vao dung dich nuwdc chlorine thi thdy gidy quy chuyén sang mau do. Nhung
ngay sau do, mau do trén gidy quy sé bién mat. Hay giai thich hién twgng nay.
Loi gidi:Dung dich nwdc chlorine gom nudc; hydrochloric acid (HCI); hypochlorous acid (HCIO) va
chlorine.
Nhuing gidy quy vao dung dich nuwédc chlorine thi thay gidy quy chuyén sang mau doé do trong dung dich
nudc chlorine c6 chira cac acid.
Nhung ngay sau d6, mau dé trén gidy quy sé bién mat vi HCIO c6 tinh oxi h6a manh c6 thé pha huay cac
hop chat mau.
Bai 17.13: O céac db thi, khi thay nw6c cho cac bon nudi ca canh, ngudi ta khéng cho trye tiép nuwde sinh
hoat (nwdc mdy) vao bon ca. Nudc nay phai dugc chira trong x0, thau, chdu khoang mot ngay roéi méi dugc
cho vao bon nubi ca. Hay giai thich.
Loi giai:Nudc sinh hoat (nwdc may) c6 chita ham lwgng chlorine (trong nguwong cho phép v6i con nguoi).
bé dam béo stic song cho ca canh, nguoi ta khong cho trye ti€p nwdce sinh hoat (nwdc mdy) vao bon ca.
Nuwdc nay phai duge chiva trong x0, thau, chau khodng mot ngay réi méi dwgc cho vao bon nuoi ca nham
lam gidm luwgng chlorine du trong nuwdc sinh hoat (chlorine du phat tan vao khong khi).
Bai 17.14: Dé bao dam vé sinh, nudc & cac ho baoi thwong xuyén dwgce xir ly bang hoa chat. Hay tim hiéu
va cho biét:
a) Cac hoa chat nao thuong dwogc st dung dé xw 1i vi khuan c6 trong nuwéc ho boi?
b) Nho dau ma cac hoa chat dy gitp x& 1y vi khuan cé trong nuéc ho boi?
c) Bé bao dam an toan cho ngwdi bai trong ho, can lwu y gi khi st dung cac hoa chat ay?
Loi giai:a) Do kh6 bdo quan trong van chuyén va lwu tri¥, nwdc chlorine it duge st dung dé khi khuan
nuéc ho boi.
Trong thyc t€ nguwoi ta st dung mwéc Javel hodc chlorine 70 (Ca(OCl), hay Ca(ClO),, calcium
hypochlorite dang b6t, dé bao quan, Iwu trit va sit dung).
Ngoai ra nguoi ta con st dung héa chat TCCA
90 dang vién chita hgp chat trichloroisocyanuric (C;Cl3N;03).
b) Céc héa chat nay giip khtr khuan trong nuwéc ho boi do cung cap ham lwgng ion hypochlorite cé tinh oxi
héa manh.
c) Dé bdo dam an toan cho nguwoi boi trong ho, can s dung héa chat nay theo dung ti 1€ nhat dinh duoc
tinh toan ki vdi lwugng nuwde trong hé va ham lwgng ton du cac héa chat nay trong nuwdc phai dat tiéu chuan
cho phép.
Bai 17.15: Thoi mé6t lwgng khi chlorine vao dung dich chifa m gam hai mu6i bromide cia sodium va
potassium. Sau khi phan tng xay ra hoan toan, c6 can dung dich, khéi lwgng chat ran thu dugc gidam 4,45
gam so v0i lvgng mudi trong dung dich ban dau. Chon phat biéu ding vé s6 mol khi chlorine da tham gia
phdn @ng vdi cac mudi trén.
A. 0,10 mol. B. {t hon 0,06 mol. C. Nhiéu hon 0,12 mol.  D. 0,07 mol.
Loi gidi:Dap an dung la: B
Phan ng c6 thé dugc viét nhw sau:

1 1

2 Cly(g) + Bri(aq) — 2 Bry(l) + Cl'(aq)
Theo ddc diém cua phan ¢ng: Khi 1 mol hon hgp mudi (NaBr; KBr) chuyén thanh 1 mol hon hgp mudi
(NaCl; KCI) thi khoi Ivgng giam: 80 — 35,5 = 45,5 (gam)
Theo dé bai: Khéi lwgng mudi trong thi nghiém da giam 4,45 gam.
Vay Nmusi = Nai” phan ing = 4,45/44,5=0,1(mol) Nén nCl,= 0,1/ 2=0,05mol
Bai 17.16:
a) Trong cong nghiép, xut (sodium hydroxide) dugc san xuat bang phwong phap dién phan dung dich
sodium chloride c6 mang ngan x6p. Bang phwong phap nay, ngudi ta cling thu duwgc khi chlorine (so do



minh hoa). Chat khi nay dugc lam kho (loai hoi nwéc) réi hoa léng dé lam nguyén liéu quan trong cho
nhiéu nganh cong nghiép ché bién va san xuat hoé chat. Theo em, chdt nao sau day phu hgp dé lam kho khi
chlorine?

A. Sulfuric acid 98%. B. Sodium hydroxide khan.
C. Calcium oxide khan. D. Dung dich sodium chloride bao hoa.
Mang ngan
P e

T

H, et

2NaClag) + 2HO(/) — 2NaOH(aq) + ClLi{g)+H(g)

b) Tt qua trinh dién phan néu trén, mot lwgng chlorine va hydrogen sinh ra dwgc tan dung dé san xuat
hydrochloric acid dic thwong pham (32%, D = 1,153 g mL™" ¢ 30°C).
Mot nha may véi quy mé san xuat 200 tan xdat moi ngay thi dong thoi san xudt dwgc bao nhiéu m? acid
thwvong pham trén. Biét rang, tai nha may nay, 60% khoi lwgng chlorine sinh ra dwgc dung tong hgp
hydrochloric acid va hiéu suét cua toan b qué trinh ti* chlorine dén acid thwong pham dat 80% vé khdi
lwgng.
Loi giai: a) Bap an ding la: A
Chat dugc dung lam kho chlorine phai hit dugc nuwéc va khong tac dung vdi chlorine.
Vay sulfuric acid 98% thoa man.
b) Khéi lwgng acid thuwong pham dwoc tao ra cung 200 gam xut:

200 60 80

mue= 40 x36,5x 100 x 100 = 87 6(gam).
Khoi lvgng dung dich acid thwong pham 32% dugc tao ra cung 200 gam xut:
100

Magaca = 87,6. 32 1=273,75(gam)
Theé tich dung dich acid thwong pham 32% dugc tao ra cung 200 gam xut:
m

v= D =273,75/1,153 =237,4(mL)

Vay vdi 200 tdn = 200 x 10°gam xit thi lwgng acid thwong phdm duoc tao thanh twong ¢ng la: 237,4 x
10° (mL) = 237,4 (m®).

Bai 17.17: Iodine la chat ran, it tan trong nuwdc, nhung lai tan kha dé dang trong dung dich potassium
iodide 1a do phén tng sau:I, (s) + KI (aq) - KI; (aq)

Vai tro cua KI trong phan ¢ng trén la gi?

A. Chét oxi héa. B. Chat khu.

C. Vira la chat oxi hoa, vira la chat khu. D. Khong phai la chét oxi hda cling khong phai la chat khi.
Loi giai: Dap an ding la: D

C6 thé nhan thdy potassium khong thay doi s6 oxi héa (+1 trong cac hgp chat).

S6 oxi héa cta iodine trong don chat va potassium iodide lan lwgt 1a 0 va -1 va gitta chiing khong c6 s6 oxi
hoa trung gian.

Nhw vay, trong phan ng nay khong cé s thay doi s6 oxi hoa ctia cac nguyén t6, do d6 khong phai 1a phan
ung oxi héa — khur.

Thuce té, phan ng nay la sy két hgp giita ion I" va phan t I, tao ion I3 bang mét lién két cho — nhan.

Trong thyc té, phan tng nay giip chuyén iodine (I, it tan trong nwdc) thanh ion triodine (I3, tan tot trong
nudc) phan tan dé dang vao dung dich. Dung dich nay c6 tinh sat khuan.

Bai 17.18: Calcium chloride hypochlorite (CaOCl,) thuwong dwgce dung lam chat khir trung bé boi do cd
tinh oxi h6a manh twong tw nwéc Javel. Tim hiéu thém vé cong thitc cau tao cua CaOCl,, tir d6, biét dugc
sO oxi hdéa cua nguyén tr chlorine trong hgp chat trén la



A.+1va-1. B. -1. C.0va-1. D.O.
Loi gidi: Pap an dang la: A
CaOCl; la mu6i hon tap, dwgc tao nén bai 1 cation kim loai va 2 anion goc axit.
Cong thitc cau tao cua CaOCl, la:
1
L =

—+ 1
T~ —— 3

Bai 17.19: Xét cac phan tng:

0
Xy(g) + Ho(g) — 2HX(g) “-H (%) v6i X Ian gt 1 CL, Br, 1.
Gia tri nang lwgng lién két (kJ mol™) mot s6 chat dwgc cho trong Phu luc 2, SGK Héa hoc 10, Canh Diéu.
a) Hay tinh bién thién enthalpy chuan cia moi phan ng (*).
b) Hay sdp xép cac phan ng (*) theo thit ty gidm dan ctia nhiét lwgng tda ra.
Loi giai:

0

a) Xét cac phan tng: Xy(g) + Ha(g) — 2HX(g) (%)
Bién thién enthalpy chuan dwgc tinh theo cong thitc:

0 0
ArHZQS (*) = (1XEX—X+1XEH—H) _ZXEH—X ArHZBB (*)

Vi phan ttng:  Cly(g) + Ha(g) » 2HCI(g)

0 0
ArHoss = (1xEqal+1xEn )~2xEna “rH s = (243 + 436) — 2 x 431 = -183 (KJ)

Vi phan éng: Bry(g) + Ha(g) — 2HBr(g)

0
ArHoss = (1xEgp+1% By )-2XEps = (193 + 436) — 2 x 364 = -99 (kJ).

Vi phan ng: I(g) + Ha(g) - 2HI(g)

0
ArHas = (1xBy +1xEg )-2xEwa = (151 + 436) — 2 x 297 = -7 (kJ).
b) Nhiét lwvgng tda ra trong phan tng ctia Cl; > Br; > L.
Phén tng c6 gia tri bién thién enthalpy chuan cang am thi téa nhiét cang nhiéu.

Bai 17.20: T bang gia tri nang lvgng lién két (kJ mol™) dudi day:

F-F H-H o, I H-—F O-H l
159 436 498 J 565 i 464 |
Hay cho biét:

a) Lién két nao bén nhat, lién két nao kém bén nhat?
b) Gié tri bién thién enthalpy chuan ctia hai phan tng sau la bao nhiéu?
Fy(g) +Hy(g) > 2HF(g) (1) Ox(g) + 2Ha(g) > 2H:0 (g) (2)

c) Trong hai phan tng (1) va (2), phan &ng nao téa nhiét nhiéu hon?
Loi giai:
a) Lién két bén nhat la H — F. Nang lugng lién két cang 16n thi lién két cang bén.

b) Fa(g) + H2(g) — 2ZHF(g) (1)

AHY =(1%Epfy +1xEg ) 2xEy ¢

=159 + 436 — 2 = 565 = -535 (KI).

O2(g) + 2Ha(g) — 2H2O(g) (2)

AHY =(I1xEg +2xEy ) —2x2xEu g

=498 + 2 x 436 — 4 = 464 = -486 (kJ).
c) Phéan tng (1) téa nhiéu nhiét hon. Phan tng c6 gia tri bién thién enthalpy chuan am hon thi sé téa nhiét
nhiéu hon.

Bai 17.21: Nguoi ta thuwong tadch bromine trong rong bién bang qua trinh suc khi chlorine vao dung dich
chiét chita ion bromide. Phuwong trinh héa hoc ctia phan tng c6 thé dwgc mo ta dang thu gon nhuw sau:



2Br(aq) + Clx(aq) — 2Cl(aq) + Bri(aq)

0
Cho céc s6 liéu enthalpy tao thanh chuan A Hos (kJmol™) trong bang dwdi day:

Br (ag)

Cl (ag) Br,(aq) Cl,(aq)
—-121,55 —-167,16 —-2.16 —17.30

a) Tinh bién thién enthalpy chuan phan &ng trén.

b) Phan &ng trén c6 thuan lgi vé nang lwgng khong?

Loi gidi:a) V@i phan ttng: 2Br(aq) + Clx(aq) — 2Cl(aq) + Br(aq)

Duva vao enthalpy tao thanh chuan cta cac chat, bién thién enthalpy chuan cia phéan @ng dwgc tinh nhu sau:

0 0 0 0 0
A Hyyg_ 5 A H g (Cl'(aq)) + A H (Brx(aq)) - 2 A H (Br(aq)) - AH g (Clx(aq))

=2 x (-167,16) + (-2,16) — 2 x (-121,55) — (-17,3) = -76,08 (kJ).
b) Pay la phan tng téa nhiét nén thuén lgi vé mat nang lwong. Thye té phan (ng trén dién ra dé dang.
Bai 17.22: Hinh sau day la mot phan pho khoi lwgng cua chlorine. Ph6 nay c6 hai tin hiéu, la hai duwong
thang xuat phat tir toa d6 35 va 37 trén truc hoanh. Nho do, ngudi ta biét dugc nguyén té chlorine c6 hai
dong vi bén la *Cl va YCl.
Ti 1€ s6 nguyén t¥ caa hai dong vi ciing la ti 16 d6 cao h; va h; (hay ti 1é cwdng do twong do6i) cta hai tin
hiéu:

SS nguyén t& >>Cl_ _ _h1

SO nguyén td 37C1 h>

Cuing 4 tuomg doi
A
Q
|

20 -4
10 -4
o L g L T —T ™ L]

T T —T T T —
30 3O SO
iz

a) Dung thuéc (do chia nho nhat 1a mm) dé do h; va h,. Tw d6 tinh ti 1€ h; : h,.
b) S6 nguyén tir déng vi **Cl gdp bao nhiéu 1an s6 nguyén tit déng vi *’Cl1?
c) Xac dinh phan tram s6 nguyeén t¥ cia moi dong vi?
d) Xac dinh nguyén tr khai trung binh cua chlorine.
Loi giai:
a) Dung thudéc ta do dugc: h; = 50 mm; h, =15 mm. Vay h;: h,=50:15=10: 3.
b) S6 nguyén tit dong vi **Cl gap 10/3 1an sé nguyén tit dong vi ¥'Cl.
) Phan tram s6 nguyén tit ctia moi dong vi la:
10
3

E+l

% *Cl = 3 x100% =76,9% > %”Cl = 100% - 76,9% = 23,1%.
35.76,9+37.23,1

d) Nguyeén tr khai trung binh cda chlorine la: A= 100 = 35,46

Bai 18: HYDROGEN HALIDE VA HYDROHALIC ACID
Bai 18.1: Nhitng phat biéu nao dwdi day la ding khi ndi vé cac hydrogen halide HX?
A. O diéu kién thuong, déu 1a chat khi.
B. Cac phan tir déu phan cuc.
C. Nhiét do so6i tang tir hydrogen chloride dén hydrogen iodide, phu hgp véi xu hwéng tang twong tac van
der Waals ttr hydrogen chloride dén hydrogen iodide.
D. Déu tan t6t trong nudc, tao cac dung dich hydrohalic acid twong @ng.
E. Nang lugng lién két tang dan tir HF dén HI.



Loi giai:Pap an dung la: A, B, C, D

Phat biéu E sai vi: Nang lwgng lién két giam dan ti HF dén HI.

Bai 18.2: O clng diéu kién ap suét, hydrogen fluoride (HF) c6 nhiét do sbi cao vugt trdi so véi cac
hydrogen halide con lai la do

A. fluorine c6 nguyén ti¥ khoi nhé nhat.

B. nang lugng lién két H — F bén vitng lam cho HF kho bay hoi.

C. cac nhém phan tiv HF dwoc tao thanh do c6 lién két hydrogen giita cac phan tur.

D. fluorine 1a phi kim manh nhat.

Loi gidi:Pap an dung la: C

O cung diéu kién 4p suat, hydrogen fluoride (HF) cé nhiét do sbi cao vugt trdi so véi cac hydrogen halide
con lai la do cac nhom phan ti* HF dugc tao thanh do c6 lién két hydrogen giita cac phan tt.

-F\ g
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Bai 18.3: Nhitng phat biéu nao dwdi day la khong ding khi néi vé cac hydrohalic acid?

A. Péu la cac acid manh.

B. B0 manh cua acid tang tr hydrofluoric acid dén hydroiodic acid, phu hgp xu hwéng giam do bén lién két
tr HF dén HIL.

C. Hoa tan duoc cac oxide cua kim loai, phan tng dugc vdi cac hydroxide kim loai.

D. Hoa tan dwgc tat ca cac kim loai.

E. Tao moi treong c6 pH 16n hon 7.

Loi gidi:Pap an ding la: A, Dva E

Phat biéu A sai vi: HF la acid yéu.

Phét biéu D sai vi: cac hydrohalic acid khong hoan tan dugc cac kim loai nhw Cu, Ag, Au, Pt ...

Phat biéu E sai vi: cac hydrohalic acid tao m6i treong cé pH < 7.

Bai 18.4: Nhitng phat biéu nao sau day la ding khi n6i vé ion halide X™?

A. Dung dung dich silver nitrate sé phan biét dugc cac ion F-, CI, Br, I'.

B. Véi sulfuric acid dac, cac ion CI;, Br, I" thé hién tinh khtt, ion F khong thé hién tinh kht.

C. Tinh khtt cua cac ion halide tang theo day: CI', Br, I'.

D. Ton CI két hgp ion Ag” tao AgCl la chat khong tan, mau vang.

Loi giai:Pap an dang la: A va C

Phét biéu B sai vi v@i sulfuric acid dac, ion Cl° khong thé hién tinh khr.

Phat biéu D sai vi ion CI" két hgp ion Ag" tao AgCl la chat khong tan, mau trang.

Bai 18.5: Nhitng phat biéu nao sau day la khong diing khi néi vé (tng dung hién nay cia mot so6 hydrogen
halide va hydrohalic acid?

A. Hang nam, can hang chuc triéu tan hydrogen chloride dé san xuat hydrochloric acid.

B. Lugng 16n hydrochloric acid st dung trong san xuat nhya, phan bén, thuéc nhuom,...

C. Hydrochloric acid dugc st dung cho qua trinh thuy phan cac chat trong san xuat, ché bién thyc pham.

D. Hydrofluoric acid hoac hydrogen fluoride phan ng vé&i chlorine dung dé san xuat fluorine.

E. Trong cong nghiép, hydrofluoric acid dung tay rita cac oxide cua sat trén bé mat cta thép.

G. Hydrogen fluoride dugc dung dé san xuat chat lam lanh hydrochlorofluorocarbon HCFC (thay thé chat
CFC), chat chay cryolite, ...

Loi giai:Pap an dang la: D va E

Phat biéu D sai vi: Fluorine dugc diéu ché bang cach dién phan hon hgp KF, HF.

Phat biéu E sai vi: Trong cong nghiép, hydrochloric acid dung tay rita cac oxide cua sat trén bé mat cia
thép.

Bai 18.6: Nhirng tinh chat nao duwdi day thé hién tinh acid caa hydrochloric acid?

A. Phan tng v6i cac hydroxide. B. Hoa tan cac oxide cta kim loai.

C. Hoa tan mot s6 kim loai. D. Phan @ng vdi phi kim.

E. Lam quy tim héa do va tao mdi truong pH > 7.

G. Phan li ra ion H".

H. Khi phéan tng vdi kim loai thi tao ra mudi va khi hydrogen.



Loi giadi: DBap an dung la: A, B, C, Gva H
Phat biéu D sai vi hydrochloric acid khong phan &ng véi phi kim.
Phat biéu E sai vi hydrochloric acid tao méi treong pH < 7.
Bai 18.5: Nhitng phét biéu nao sau day la khong dung khi néi vé ng dung hién nay cia mot s6 hydrogen
halide va hydrohalic acid?
A. Hang nam, can hang chuc triéu tan hydrogen chloride dé san xuat hydrochloric acid.
B. Lwong 16n hydrochloric acid st dung trong san xuat nhya, phan bén, thuéc nhudm,...
C. Hydrochloric acid dugc st dung cho qué trinh thuy phan cac chat trong san xuat, ché bién thyc pham.
D. Hydrofluoric acid hoac hydrogen fluoride phan ttng véi chlorine dung dé san xuat fluorine.
E. Trong c6ng nghiép, hydrofluoric acid dung tay rita cac oxide cua sat trén bé mat cta thép.
G. Hydrogen fluoride dugc dung dé san xuat chat lam lanh hydrochlorofluorocarbon HCFC (thay thé chat
CFCQ), chat chay cryolite, ...
Loi gidi:Pap an dung la: Dva E
Phat biéu D sai vi: Fluorine dugc diéu ché bang cach dién phan hon hgp KF, HF.
Phét biéu E sai vi: Trong cong nghiép, hydrochloric acid dung tay rita cac oxide cta sat trén bé mat cta
thép.
Bai 18.6: Nhirng tinh chat nao dwgi day thé hién tinh acid caa hydrochloric acid?
A. Phan tng v6i cac hydroxide.
B. Hoa tan cac oxide caa kim loai.
C. Hoa tan mot s6 kim loai.
D. Phén trng vai phi kim.
E. Lam quy tim hda do va tao moi truong pH > 7.
G. Phan li ra ion H".
H. Khi phéan tng v&i kim loai thi tao ra mudi va khi hydrogen.
Loi giai:Pap an dung la: A, B, C, Gva H
Phat biéu D sai vi hydrochloric acid khong phan &ng véi phi kim.
Phat biéu E sai vi hydrochloric acid tao méi treong pH < 7.
Bai 18.7: N6i moi chat trong c0t A véi tinh chét twong @ng cta chung trong cot B cho phu hgp.
Cot A CotB

a) Hydrogen fluoride 1. La chét khi & diéu kién thuong.

b) Hydrofluoric acid 2. Céc phan tit tao lién két hydrogen véi nhau.

¢) Hydrogen chloride 3. Co nhiét do soi cao nhat trong diy hydrogen halide.
d) Hydrochloric acid 4. La acid manh.

5. An mon thuy tinh.
6. Thuong dwroc ding dé thuy phan cac chat trong qué
trinh san xuat.
7. Hoa tan calcium carbonate cé trong da vaoi,
magnesium hydroxide, copper(II) oxide.

Loi gidi:

-aghép vai 1, 2, 3:

a) Hydrogen fluoride:

1. La chat khi & diéu kién thuong.

2. Cac phan tw tao lién két hydrogen véi nhau.

3. Cé nhiét do soi cao nhat trong day hydrogen halide.

- b ghép voi 5, 7:

b) Hydrofluoric acid:

5. An mon thuy tinh.
7. Hoa tan calcium carbonate c6 trong da voi, magnesium hydroxide, copper(Il) oxide.



- c ghép voi 1:

c) Hydrogen chloride:

1. La chat khi & diéu kién thuong.

-d ghép voi 4, 6, 7:

d) Hydrochloric acid

4. La acid manh.

6. Thwong duwgc dung dé thuy phan cac chat trong qua trinh san xuat.

7. Hoa tan calcium carbonate c6 trong da voi, magnesium hydroxide, copper(II) oxide.

Bai 18.8: Nhirng phat biéu nao sau day la diung?

A. Khi cho potassium bromide ran phan &ng v&i sulfuric acid ddc thu dwgc khi hydrogen bromide.

B. Hydrofluoric acid khong nguy hiém vi né la mot acid yéu.

C. Trong phan ting diéu ché nwdc Javel bang chlorine va sodium hydroxide, chlorine vira dong vai tro chat
oxi hod, vira dong vai tro chat kht.

D. Fluorine c6 s6 oxi hoa bang -1 trong cac hgp chat.

E. Tat ca cac muo6i halide cua bac (AgF, AgCl, AgBr, Agl) déu la nhitng chat khong tan trong nwdc & nhiét
do thuong.

G. O cung diéu kién ap sudt, hydrogen fluoride (HF) c6 nhiét do sbi cao nhat trong cac hydrogen halide 1a
do lién két H — F bén nhat trong céc lién két H — X.

Loi gidi:Pap an dung la: C va D

Phét biéu A sai vi: 2KBr(s) + 3H.SO4(l) - 2KHSOu(s) + Bry(g) + SO:(g) + 2H,0O(g)

Nhu vay tao ra khi SO, va hoi Br..

Phat biéu B sai vi HF c6 doc tinh rat manh.

Phét biéu E sai vi AgF tan trong nudc.

Phét biéu G sai vi & cung diéu kién ap suat, hydrogen fluoride (HF) c6 nhiét do s6i cao nhat trong cac
hydrogen halide la do giita cac phan ti hydrogen fluoride con tao lién két hydrogen v&i nhau.

Bai 18.9: Cac phan t& HX déu phan cuc, nhung chi ¢6 cac phan t HF tao dugc lién két hydrogen véi
nhau. Giai thich.

Loi giadi: Cac phan tit HX déu phan cyc, nhung chi c6 cac phan ti HF tao dwoc lién két hydrogen véi nhau
vi nguyén ti F trong HF van con cédp electron riéng va dac biét F c6 d6 am dién 16n.

Bai 18.10: Hay dé xudt cach phan biét bon dung dich hydrohalic acid bang phwong phap hoéa hoc.

Loi giai:Dé xuat cach phan biét:

- Danh s6 thtt ty titng lo dung dich, trich mau thu.

- Cho ttr tir mot vai giot dung dich silver nitrade (AgNO3) vao tirng mau thi.

+ Néu khong c6 hién twgng xdy ra la hydrofluoric acid.

+ Néu c6 két taa trang xuat hién la hydrochloric acid.

AgNOs(aq) + HCl(aq) - AgCl(s) + HNO;

+ Neéu c6 két tia vang nhat xuat hién la hydrobromic acid.

AgNOs(aq) + HBr(aq) — AgBr(s) + HNOs

+ Néu co két tia vang xuat hién la hydroiodic acid.

AgNOs(aq) + Hl(aq) - Agl(s) + HNO;

Bai 18.11: Hoan thanh phwong trinh héa hoc ctia m6i phan tng sau:

a) HCl(aq) + KMnOu(s) - KCl(aq) + MnCl,(aq) + Cly(g) + H,O(l)

b) MnOy(s) + HCl(aq) — MnCl,(aq) + ? + H,O(I)

c) Clx(g) +? - ? + NaClOs(aq) + H,O(l)

d) NaBr(s) + HoSO4(I) - NaHSOu(s) + ? + SO2(g) + H.O(g)

e) HI(g) + ? - L(g) + H:S(g) + H.O()).

Loi giai:

a) 16HCl(aq) + 2KMnO4(s) » 2KCl(aq) + 2MnCl,(aq) + 5Clx(g) + 8H,0O(I)

b) MnOy(s) + 4HCl(aq) — MnClx(aq) + Clx(g) + 2H.O(])

) 3Cly(g) + 6NaOH(aq) — 5NaCl(aq) + NaClOs(aq) + 3H,0(I)

d) 2NaBr(s) + 3H,SO4(I) - 2NaHSOu(s) + Bra(g) + SO.(g) + 2H.0(g)

e) 8HI(g) + H,SO4(I) - 4Ix(g) + H2S(g) + 4H,O(1).



Bai 18.12 trang 65 sach bai tap Hoa hoc 10: Dién vao cho trong tén goi hodc cong thitc phén tir ctia cac
chat twong tng:

a)....... HI

b) .......: NaCl

c) Potassium iodide: .......

d)........ NaClO

Loi giai:a) Hydrogen iodide: HI

b) Sodium chloride: NaCl

) Potassium iodide: KI

d) Sedium hypochlorite: NaClO

Bai 18.13 trang 65 sach bai tap Hoa hoc 10:

a) X la cac nguyén t6 bén thuoc nhém halogen. Hay dién cong thitc hda hoc caa nguyén to, chat, ion theo
th tw v4i cac tinh chat twong tng theo bang sau:

Tinh chit Chiéu tang tinh chét

Po6 am dién nguyén td X F

Tinh oxi hoa cuaa don chét X,
Tinh khir ciia ion X~
Tinh acid cua hop chit HX

b) Viét cac phan tng chitng minh sy thay dai tinh khit ctia cac ion X theo xu huwdng trong bang tuan hoan
da dwoc hoan thanh & cau a.

c) Tim hiéu va giai thich vi sao tinh acid cia cac hgp chat HX lai dwgc thay doi theo thit tyw nhw cau a.

Loi gidi:

a)
SNy, Chiéu tang tinh chéat N
h};@ am dién nguyén té X | » L Br Cl F
Tinh oxi hoa ctiia don chéat X, I Br, Cl, ¥
Tinh klhnr cua ion X F~ CI Br 1
Tinh acid Cudhqp chat HX " HF HCI HBr HI

b) Phan tng chitng minh tinh khit cua cac ion tang dan theo thi ty: F-, Br, CI, I':

Phén tng véi sulfuric acid ddc trong cung diéu kién:

NaF(s) + HoSO4(I) — NaHSOu(s) + HF(g)

NaCl(s) + H,SO4(l) - NaHSOu(s) + HCl(g)

2NaBr(s) + 3H,SO4(I) — 2NaHSO4(s) + Brx(g) + SO2(g) + 2H,0(g)

8Nal(s) + 9H,SO4(l) —» 8NaHSO4(s) + H.S(g) + 41x(g) + 4H,0(g)

Dé thdy F va Cl khong thé hién tinh khit; Br khtt lwu huynh (sulfur) c6 s6 oxi hoa +6 vé s6 oxi hoa +4;
I' c6 thé kh lvu huynh (sulfur) c6 s6 oxi héa +6 xudng s6 oxi hoa thap hon la -2.

Vay tinh khit I > Br> CI;, F (1).

Mt khéc, ClI" trong HCI ddc c6 thé khit MnO, theo phan ng sau:

MnO,(s) + 4HCl(aq) - MnCl,(aq) + Cly(g) + 2H,O(I)

Phén ¢ng nay dung dé diéu ché Cl, trong phong thi nghiém, trong khi d6 F~ trong diéu kién twong tw thi
khong xay ra phan ng. Ngoai ra, F~ gan nhw khong thé bi oxi héa bdi cac héa chat khac trong diéu kién
thong thuong.

Vay tinh khtt CI" > F~ (2)

Tw (1) va (2) suy ra diéu can chitng minh.

c) Nguyén nhan chu yéu lam tang do manh cua céc acid theo day HF, HCI, HBr, HI la do sy giam do bén
lién két theo thttwv: H—-F>H-CI>H-Br>H-1.

Bai 18.14: M6i nam, hang triéu tan hydrochloric acid dwgc cho phan tng vdi acetylene (hay ethyne) va
ammonia.



a) Viét phuong trinh héa hoc cta hai phan ng trén.
b) Hai phdn tng trén dugc dung trong linh vic sdn xuat nao?
Loi giadi:
a) Cac phuong trinh héa hoc: HCl + HC =CH - H,C=CHCI (1)
b) Phan tng (1) dugc ¢ng dung trong san xuat nhia PVC;
Phén ng (2) dugc ting dung trong san xuat phan dam.
Bai 18.15: Mot trong nhitng (tng dung quan trong cta hydrochloric acid la dung dé loai bo gi thép trudc
khi dem cén, ma dién, ... Theo dé, thép sé dugc ngam trong hydrochloric acid nong do khoang 18% theo
khoi lwgng. Cac oxide tao 16p gi trén bé mat caa thép, cha yéu la cac oxide ctia sat va mot phan sat sé bi
hoa tan bdi acid. Qua trinh nay thu dwgc dung dich (goi la dung dich A), cht yéu chia hydrochloric acid
du va iron(II) chloride dugc tao ra tir phan (tng sit khit ion Fe™".
a) Viét phuong trinh héa hoc cta cac phan ¢ng dién ra. Cac phan ng nay c6 phét thai khi doc vao moi
treong khong?
b) Bé tai st dung acid, dung dich A dugc dwa dén thiét bj phun, ¢ khodng 180 °C dé thuc hién phan ¢ng:
4FeClz + 4H20 + 02 - 8HCI + 2Fe203
Sau qua trinh trén, can lam thé nao dé thu dugc hydrochloric acid?
Li giai:a) Cac phwong trinh héa hoc ctia cac phan tng dién ra:
FeO(s) + 2HCl(aq) - FeClx(aq) + H,O(I)
Fe,05(s) + 6HCl(aq) — 2FeCls(aq) + 3H,O(l)
Fe(s) + 2HCl(aq) — FeClx(aq) + Ha(g)
Fe(s) + 2FeCl;(aq) — 3FeCly(aq)
b) Phéan tng 4FeCl, + 4H,0 + O, — 8HCI + 2Fe;0s dién ra ¢ nhiét do cao, thu khi hydrogen chloride. Khi
nay can dugc hoa tan vao nuwdc dé thu lai hydrochloric acid, dung dich nay dwoc tai st dung.
Bai 18.16: Xét phan &ng sau: 4HI(aq) + O.(g) - 2H,O(I) + 2Ix(s)
Cho gia tri enthalpy tao thanh chudn (kJ mol™) cia mot s6 chét trong bang dwdi day:
HI (aq) H20 (1) 02 (g) I (s)

-55 -285 ? ?

HCl + NH; > NH,CI (2)

a) bién gia tri phu hgp vao 6 con trong.

b) Xac dinh bién thién enthalpy chuan cua phan @ng trén.

c) Néu chi dya vao gia tri bién thién enthalpy chuan thi phan ng trén c6 thuan lgi vé mdt nang lugng
khong? T d6, hay dy doan hién twgng xay ra khi dung dich hydroiodic acid tiép xtc véi khong khi.

d) Thyee té, ngudi ta phai chita hydroiodic acid trong chai, lo dugc day kin. Hay gidi thich.

Loi giai:

a)

HI (ag)

H>O (/)

Oz (=)

I> (s)

-55

-285

1]

1]

0 AHO

A.H°

0 0
by ArHaw = 2 8rMm (002 o 1,66)) -4 20 argagy)- A1 0,(9))
=2 x (-285) + 2 x 0 — 4 x (-55) — 0 = -350 (kJ)
c) Phan tng oxi héa acid bdi oxygen thuan Igi vé mdt nang lwgng.
Khi dung dich hydroiodic acid tiép xic véi khong khi, dung dich bi bién déi (thanh phan, mau sac) theo
phén tng: 4HI(aq) + O.(g) —» 2H,O(l) + 2Ix(s)
d) Thuc té, nguoi ta phai chita hydroiodic acid trong chai, lo dwgc day kin dé giam sw ti€p xtc cua dung
dich vé&i oxygen c6 trong khong khi.
Bai 18.17: Trong phong thi nghiém, hydrochloric acid dac c6 thé duwge dung dé diéu ché khi chlorine theo
hai phan *ng sau:

16HCl(ag) + 2KMnO4(s) — 2MnCly(aq) + 2KCl(ag) + SH,0(/) + 5CL(g) (1)
4HCl(ag) + MnOx(s) — MnCly(ag) + 2H,0(]) + Cl(g) (2)

Cho béng gia trj enthalpy tao thanh chuén (kJ mol™) cta cac chat nhw duéi day:
| HCl(ag | KMnO4(s |MnO.(s |MnCly(ag | KCl(ag |H,O(! |




) ) ) ) ) )
-167 _ |-837 520 |-555 -419  |-285

a) Hay tinh bién thién enthalpy chuan cia moi phéan ng.
b) Thyec té, khong can dun néng, hai phan ng trén van dién ra & nhiét do phong. Vay phan tng trén da c6
thé thu nhiét tir dau?
Loi giai:
a) 16HCl(aq) + 2KMnQOq4(s) — 2MnClxaq) + 2KClfaq) + 8H20(I) + 5Clz(g) (1)
A HY, =2xAH, (MnCl, (aq)) + 2 x A H (KCl(aq)) + 8x A, H% (H,O() + 5x A, H. (CL,(g))

—16x A;H3, (HCl(aq)) — 2 x A H3 (KMnO, (s))

=2 % (-555)+ 2 % (-419) + 8 x (-285) + 5 x 0 — 16 x (-167) — 2 x (-837) = 118 (kJ)
4HCl(aq) + MnO>(s) — MnClx(aq) + 2H>0(l) + Clx(g) (2

A HY, = AH2, (MnCl, (aq)) + 2 x A, H (H,O(1) + A, H3, (Cl,(2)) — 4 x A, H. (HCl(aq))
—AH2,,(MnO,(s))

=(-555)+2 > (-285) + 0 — 4 =< (-167) — ( -520) = 63(kT).
b) Thyec t€, khéng can dun néng, hai phan ng trén van dién ra & nhiét do6 phong do cac phan ng nay thu

nhiét tt moi truong.
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