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HUGNG DAN SU DUNG SACH

Trong méi bai hoc gébm céc ndi dung sau:

M3 PAU

@ % Khdi 6ong, dat van dé, goi md va tao hiing thi vao bai hoc

) 4 F Hoat ddng hinh thanh kién thic méi

FThéo ludn
# Tém tat kién thic trong tim

LUYEN TAP

F Cling 6 kién thiic va ren luyén kinang da hoc

~

VAN DUNG

@ # Vén dung kién thiic va ki nang da hocvao thuc tién

. % Gidi thleu thém kién thic va (ing dung lién quan dén bai hoc,
giup cdcemtu hoc 6 nha

CAC Ki HIEU VIET TAT TRONG SACH

Ki hiéu Tiéng Anh Tiéng Viét
askt  nh singkhudch tan

asmt anh séng mat troi

dpnc dién phan nong chay

T,1 san pham khi, san pham rdn (kéttua)
(s) solid chat ran

() liquid chét long

(9) gas chit khi (hoi)

(aq) aqueous chat tan trong nudc (dung dich)

E activation energy nang lugng hoat hod

E, bond energy nang lugng lién két

SATP standard ambient temperature and pressure | diéukién chudn vé nhiét o va ap suat
AH enthalpy change bién thién enthalpy

AHle | standard enthalpy of formation at 298 K enthalpy tao thanh chuan 6298 K
AHSg standard enthalpy change of reaction at 298K | bién thién enthalpy chudn ctia phan ing 6 298 K

Hay bao quan, giit gin sach gido khoa dé danh ting cac em hoc sinh 16p sau!




LO1 NO1 PAU

Cac em hoc sinh than mén!

Tu lau, hoa hoc dugc ménh danh la “trung tam ctia cac nganh khoa hoc” vi nhiéu nganh
khoa hoc nhu vat li, sinh hoc, y hoc, khoa hoc Trai Dat, ... déu lay hoa hoc lam nén tang
cho su phat trién. Hod hoc cling la ca s& phét trién cho nhiéu nganh céng nghiép khac nhu
vat liéu, luyén kim, dién td, dugc pham, dau khi, ... Trong cuéc séng hang ngay, hoa hoc
hién dién & khap moi nai. Tl luong thuc - thuc pham, d6 dung thiét yéu trong gia dinh,
dung cu hoc tap, thuéc chita bénh, nguyén liéu san xuét, ... dén huong thom quyén rii ctia
nudc hoa, mi pham, ... déu la nhitng san pham cia hoa hoc.

Sach gido khoa Hoa hoc 10 gém phan M& dau va 7 Chuong mang dén cho cac em nhirng
hiéu biét vé cau tao chét va su bién doéi ciia chat dua trén cac nguyén li, quy luat cla tu
nhién, tir d6 sé thay dugc vai trd to 16n vé dong gép clia hoa hoc d6i vdi su phat trién kinh
té, khoa hoc ki thuat, iing dung thuc tién, ... M6i chuong dugc chia thanh mot sé bai hoc,
madi bai hoc gém mét chubi cac hoat ddng nham hinh thanh nang luc hoa hoc cho cac em.
Dé hoc tap dat két qua tét, cac em can tich cuc, chli déng thuc hién cac hoat dong sau:

Hoat déng Mé ddu bai hoc dua ra cau héi, tinh huéng, van dé, ... clia thuc tién véi muc dich
dinh huéng, ggi ma& cacem huy déng kién thiic va kinh nghiém dé bat nhip mét cach hiing
thu vao bai hoc.

Hoat déng Hinh thanh kién thifc méi la chubi hoat d6ng quan trong ma & d6 cac em can
tich cuc quan séat cac hinh anh, thuc hién thi nghiém, thao luan, phan doan khoa hoc, ... dé
chiém linh kién thiic méi cia bai hoc.

Cac hoat dong Luyén tap, Van dung gitip cac em 6n tap kién thuc, rén luyén ki nang cta bai
hoc va st dung ching dé giadi quyét moét sé van dé thuc tién lién quan dén hoa hoc.

Hoat déng Mé réng gitip cac em tim hiéu thém kién thic hodc (ing dung lién quan dén bai
hoc.

Cudi mbi bai hoc la mét s6 bai tap nham tao diéu kién cho cac em tu kiém tra va danh gia
két qua hoc tap ciia minh.

Bang Gidi thich thudt ngir cubi sach gilip cac em tra ctéiu mét sé6 thuat ngir khoa hoc lién
quan dén bai hoc.

Pay la cudn sach thudc bo sach gido khoa Chan tr&i sang tao ctia Nha xuét ban Gido duc
Viét Nam. Sach dugc bién soan theo dinh hudng phat trién phdm chat va nang luc ngudi
hoc, gitip cac em khéng ngling sang tao trudéc thé gidi tu nhién réng I6n, dong thdi tao co
hoi cho cac em van dung kién thiic hod hoc vao cuédc séng hang ngay.

Cac tac gia hi vong cudn séach gido khoa Hoa hoc 10 sé la ngudi ban déng hanh hiw ich
cung cac em kham pha thé gidi tu nhién, phat trién nhan thic, tu duy logic va nang luc van
dung kién thic vao thuc tién.
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MO DAU
NHAP MON HOA HOC

— Néu dugc ddi tugng nghién ctu clia hod hoc.
— Néu dugc vai trd clia hod hoc déi véi ddi séng, san xudt, ...
—Trinh bay dugc phuong phép hoc tép va nghién cu hod hoc.

@ Hau hét moi thi xung quanh ching ta déu lién quan
dén hod hoc. Hod hoc nghién ciu vé nhimg van dé
gi? Hod hoc c6 vai tro nhu thé nao trong doi song va &
san xuét? Lam thé nao dé co phuong phap hoc tap
va nghién ctu hoa hoc mét cach hiéu qua?

P = » ; A acchath é_h 6
‘) DOITUONG NGHIEN CUU CUA HOA HOC bl alsteis

» Nhan biét di tuong nghién ciu cia hod hoc

1 -Quan sdt Hinh 1.1, hay chi ra cac
~ don chat va hop chat. Viét cong

9000 thiic hod hoc clia chiing.
n S o 9 e’ a0es OGP
Nhom. R lfd e Hydrogen ci:"«-._ = Na*
(aluminium) (Nitogen) Oxygen

(a) Ld nhém (b) Binh khi nitrogen (c) (enudc (d) Mudian

A Hinh 1.1. M6t s6 don chat va hop chat

2. Quan st Hinh 1.2, cho biét ba
thé clia bromine tuong (ing véi
moi hinh (a) va (b). Sap xép
theo thi tu tang dan mdc do
trat tu trong cau tric cta ba
thé nay.

(@) (b)

A\ Hinh 1.2. Ba thé cta bromine



| 3. Quan sét Hinh 1.3, cho biét
trong cdc qud trinh (a), (b),

dau la qud trinh bién doi vat Ii,

_ qud trinh bién doi hod hoc. Gidi
= thich.

(@) Qua trinhthang hoa  (b) Nhung dinh sat vao dung dich copper sulfate
cuaiodine

A\ Hinh 1.3. Qué trinh bién d6i vat li va qua trinh bién déi hoa hoc

khoa hoc thudc linh vijc khoa hoc tu Khi dot nén (duoc lam bang
veé thanh phan, cdu trig, tinh chat va paraffin), nén chéy ra & dang
I6ng, tham vao bac, chdy trong
khong khi, sinh ra khi carbon
dioxide va hoi nudc. Cho biét
P < ) giai doan nao dién ra hién
“ VAITRO CUA HOA HOC TRONG DOl SONG VA twong bién doi vat Ii, giai doan

SAN XUAT nao dién ra hién tugng bién di
hod hoc. Gidi thich.

hat cting nhu ting dung ctia chuing.

2 Tim hiéu vai trd cia hoa hoc trong doi song va san xuat

-

4. Quan st cdc hinh tir 1.4 dén
1.10, cho biét hod hoc 6 ting
dung trong nhiing linh vuc nao
clia ddi song va san xuat.

A\ Hinh 1.5. Mot s6 loai vat liéu xay dung



5. Néu vai tro clia hod hoc trong
moi ting dung dugc mo ta & cac
hinh bén.

Ké tén mot vai ting dung khéc

A\ Hinh 1.7. Chi khau tu tiéu dugc ding trong y khoa
; ctia hod hoc trong di song.
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A Hinh 1.8. Mi pham

‘ Tx‘fsang sdm thiic ddy cho dén toi di
:ngu, emsudung rat nhiéu chat trong
viéc sinh hoat ca nhén, an udng, hoc

tap, ... Hay liét ké nhiing chdt da st
dung hing ngay ma em biét. Néu
thiéu di nhing chét dy thi cudc song
sé bat tién nhu thé nao?




&) PHUONG PHAP HOC TAP HOA HOC

2 Trinh bay phuong phép hoc tap hoa hoc

Déhoc t6t mon Hod hoc, chung ta can c6 phuong phap hoc

tap dung dan théng qua mot s6 hoat dong dugce thuc hién @

trén 16p hoc, cting nhu § nha. 6. Néuy nghia clia cdc hoat dong c6
trong Hinh 1.11 doi véi viéc hoc
tap mon Hod hoc.

7. Hay cho biét cac hoat dong trong
Hinh 1.11 tuong ting véi phuong
phép hoc tap hod hoc nao.

1. On tap va nghién ctu bai hoc
trugc khi dén l6p

Dua vao cdc tiéu chi khdc nhau,
em hay lap so d6 dé phan loai cac
chat sau: oxygen, ethanol, iron(lll)
oxide, acetic acid, sucrose.

3. Ghichép

&

7
"

RS

: ot el .)'I. 2 ——
bk ) | Afl ; '\p. A
i i g Ig’

6 S;Zr'dung thé ghi nhé

5.Thuc hanh thi nghiém

Proton Neutron Electron Em cilng cac b@l’l trong nhém hay t
tao thé ghi nhé dé ghi nhé mot s6
nguyén t6 trong 20 nguyén to hod
A\ Hinh 1.11. Minh hoa mét s6 hoat dong trong hoc tap mén Hoa hoc hoc dau tién clia béng‘ tuan hoan

7. Hoat dong tham quan, trai nghiém 8. St dung so d6 tu duy

 hoc tap hod hoc nham phat trién
0c, bao gom: (1) Phuong phap tim hiéu
'huong phap hoc tap thong qua thuc
ghiém; (3) Phuong phép luyén tap, on tap;
9 phap hoc tap trai nghiém.



) PHUONG PHAP NGHIEN CUU HOA HOC

» Tim hi€u phuong phap nghién afu hod hoc 8. Cho biét 3 phuong phdp nghién
Khi nghién ctiu mgt van dé hoa hoc, chiing ta can c6 phuong ctiu hod hoc dugc st dung doc
phap nghién ctiu. Khong cé phuong phap nao la chung cho 1ap hay bo trg lan nhau trong
moi nghién ciu. Tuy vao muc dich va déi tugng nghién ctiu qua trinh nghién ctu.

ma chung ta Iya chon phuong phap cho phu hop.

1. Phuong phap nghién ciiu li thuyét la sti dung nhiing

dinh luat, nguyén li, quy tic, co ché, mé hinh, ...cung nhu

cac két qua nghién ctiu da co dé€ tiép tuc lam ro nhiing van

dé cta li thuyét hoa hoc.

2. Phuong phap nghién ciiu thuc nghiém la nghién ctu

nhiing van dé dya trén két qua thi nghiém, khao sat, thu

thap so liéu, phan tich, dinh lugng, ...

3. Phuong phap nghién citu ing dung nham muc dich

gidi quyét cdc vin dé hod hoc dugc Ging dung trong cdc 9. Hay cho biét trong dé tai“nghién

linh vuc khéc nhau. ctiu thanh phan hod hoc va budc
dau ting dung tinh dau tram tra

» Tim hiéu cac budc nghién ciru hoa hoc trong san xudt nudc stic miéng’,

Vi du: D€ nghién ciiu thanh phan hod hoc va budc dau tng cac nha nghién ctu da st dung

dung tinh dau tram tra (Melaleuca alternifolia) trong san pilfong phap nghién aifu nao.

xudt nudc siic miéng, cac nha nghién ciu da thuc hién theo
cac budc duge mo ta trong Hinh 1.12.

(1) Nghién ctiu thanh phanhod hocva tiing dung cliatinh dautram  (2)Dat gia thuyét: tinh dau tram tra c6 kha
tra lam nudc sic miéng qua cac cong trinh khoa hoc trén céc nang khang khuan.
tap chi da dugc xuéat ban.

(3) Thi nghiém chiét xuat tinh dau bang phuong phap chung (4) Khdo sat hoat tinh khang khuén cta sén phdm
cat 16i cuén hoi nudc. nuGc suc miéng tir tinh dau tram tra.

A\ Hinh 1.12. Cac budc thuc hién trong dé tai nghién cttu thanh phan hoa hoc
va buédc dau (ing dung tinh dau tram tra trong san xuat nudc stic miéng

foe
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Hay chird cdc budcnghién ctiu trong
Hinh 1.12 tuong tng véi nhiing
buéc nao trong phuong phdp
nghién ctu hod hoc.




TAP 7-\‘\'\,\

1. No6i dung nao dudi day khéng phai la déi tuong nghién ctru ctia hod hoc?
A.Thanh phan, cau tric cla chat.
B. Tinh chéat va su bién d6i cta chat.
C. Ung dung ctia chét.
D. Su 16n |én va sinh san cta té bao.
2. Qua tim hiéu thuc té, em hay thiét ké mét poster vé vai trd clia hoa hoc déi véi linh vuc y hoc.

3. Cho céc budc trong phuong phap nghién ctiu hoa hoc: Néu gia thuyét khoa hoc; Viét bdo cdo:
thao luan két qua va két ludn védn dé; Thuc hién nghién cau; Xdc dinh vdn @é nghién cuu. Hay sap
x€p cac budc trén vao so dé dudi day theo thi tu dé cé quy trinh nghién ctu phtu hop.

S dé cac budc nghién ciu hod hoc
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~ Trinh bay duoc thanh phan clia nguyén tdt.
- So sanh dugc khéi lugng cta electron vdi proton va neutron, kich thudc clia
hat nhan véi kich thuéc nguyén td.

@ TU rat 1au, cdc nha khoa hoc da nghién ctiu cac mo hinh
nguyén tr va cap nhat ching théng qua viéc thu thap
nhimg dr liéu thuc nghiém. Nguyén t&r gém nhimng hat
cd ban nao? Co s& nao dé phét hién ra cac hat co ban do
va ching c6 tinh chat gi? -

s i ‘ P~ A M6 phéng mé hinh nguyén ti
&) THANH PHAN CAU TAO NGUYEN TU

“» Tim hiéu thanh phan cau tao nguyén ti

T thoi c6 Hy Lap, nha triét hoc Democritus (Pé-mo-crit, 460 — 370 trudc Cong Nguyén)
cho rang moi vét chdt dugc tao thanh tit cic phan tu rat nho dugc goi la “atomos”, nghia la
khong thé pha huy va khéng thé chia nhé hon dugc nita. Dén gitia thé ki XIX, cdc nha khoa
hoc cho rang: cac chat déu duge cau tao nén tit nhiing hat rat nho, khong thé phan chia dugc
niia, goi la nguyén th. Vao cudi thé ki XIX, dau thé ki XX, bang nhiing nghién ctiu thyc
nghiém, cac nha khoa hoc da chiing minh su ton tai cia nguyén ti va nguyén tii cé cdu tao
phuic tap.

Proton

Neutron

®

1. Quan st Hinh 2.1, cho biét
thanh phan nguyén t& gom
nhiing loai hat nao.

A\ Hinh 2.1. Mé hinh nguyén ti



chiia proton, neutron va vo

@ SUTIMRA ELECTRON
~® Tim hiéu thi nghiém kham pha tia m cuc cia Thomson

Nam 1897, nha vat li nguoi Anh J. J. Thomson (Tém-xon)
thuc hién thi nghiém phong dién trong mét 6ng thuy tinh
gan nhu chan khong (goi 1a 6ng tia am cuc). Ong quan sat
thdy man huynh quang trong 6ng phat sang do nhiing tia
phat ra tli cuc am (goi la tia am cuc) va nhiing tia nay bi hut
veé cuc duong cta truong dién (Hinh 2.2), chiing té ching
tich dién Am. D6 chinh la chum cac hat electron.

— il T Anode
(cuc duong)

Nguén dién \
15 KV }

T4m kim loai tich
dién duong

Man
huynh quang

e
Cathode
(cwc am) e
Néi voi may hut
chan khong i e
Tam kim loai
tich dién am

A\ Hinh 2.2. Thi nghiém ctia Thomson

loai hat c6 khéi lugng va
oila electron (ki hiéu la e).

 dugc dién tich nao nhé hon
gc dung lam dién tich don
oc quy udc la —1.

Tgbié’t vai tro caman huynh
uang trong thi nghiém ¢

N .
3. Quan sét Hinh 2.2, gidi thich
- vi 520 tia am cyc bi hut vé cyc
- duong clia truong dign.

4. Néu dat mot chong chong nhe
trén dudng di cla tia am cuc thi
chong chéng sé quay. Tt hién
tugng d6, hay néu két ludn vé
tinh chat cta tia dm cuc.



Thi nghiém giot dau cta Millikan

Nam 1909, nha vat li thuc nghiém ngudi Mi la R. A. Millikan (Mi-li-kan) d tién hanh phun céc
giot dau vao mét hop trong sudt. Bén trong hdp chia hai tam kim loai dugc ndi vao nguén
dién mot chiéu véi mot dau tich dién am (=) va mét dau tich dién duong (+). Trong hop con
c6 thiét bi phat ra mot chum tia Réntgen (tia X) dé ion hoa cac giot dau (cap cho nd moét
dién tich). Tia X c6 kha nang danh bat céc electron khoi khong khi gitia cac tam kim loai va
cac electron sé bam vao cac giot dau, lam ching tich dién am. Bang cach thay déi cudng
do truoing dién, Millikan c6 thé kiém soat toc dé rai clia cac giot dau. Chuyén dong clia cac
giot dau trong thiét bi phu thudc vao dién tich ctia mdi giot va vao truong dién. Millikan da
quan sat cac giot dau bang kinh thién van.

Ong c6 thé 1am cho céc giot dau roi cham hon, nhanh hon, hodc khién ching diing lai

khi thay d6i cuong doé cla trudng dién. T thuc nghiém, 6ng da tinh dugc dién tich va
khéi lugng cla electron.

Tam kim loai tich
5 dién duong
Nguén dién

L6 thoat dau

Kinh
thién van

o Pef
" Nguén phong dé quan sat
| t X |
= Giot dau trong
Tam kim loai thi nghiém roi
tich dién am

A\ Thinghiém giot dau cGia Millikan

&) SUKHAM PHA HAT NHAN NGUYEN TU

» Tim hiéu thi nghiém ctia Rutherford

Nédm 1911, nha vét li ngudi New Zealand 1a E. Rutherford (Ro-do-pho) da tién hanh ban
pha m¢t chum hat alpha (ki hiéu la o, hat nhan cia nguyén tti helium, mang dién tich +2, c6
khoi lugng gap khoang 7500 lan khoi lugng electron) lén mot 1a vang siéu mong (Hinh 2.3)
va quan sat dudng di ctia chung sau khi ban pha bang man huynh quang (zinc sulfide, ZnS).

15



Cac hat alpha
xuyén qua ld vang
5. Quan sét Hinh 2.3, cho biét cic

hat o c6 duong di nhu thé nao.
Dya vao Hinh 2.4, gidi thich két

qua thi nghiém thu dugc.
Cac hat alpha
bat ngugc lai
Nguén hat alpha
(Radium)
A\ Hinh 2.3. Thi nghiém kham pha hat nhan nguyén tir cia Rutherford
Dudng di cia hat alpha Céc nguyén tit vang (gold) @
w.\ et j

aa

Nguyén tir oxygen c6 8 electron,
cho biét hat nhan cta nguyén ti
nay ¢6 dién tich Ia bao nhiéu.

A Hinh 2.4. Két qua thi nghiém kham
pha hat nhan nguyén t cia Rutherford

> electron chuyén dong xung

L vé dién: So don vi dién tich
ing s6 don vi dién tich dm ctia

A\ Ernest Rutherford
(1871 -1937)

CAU TAO HAT NHAN NGUYEN TU
6. Dién tich cia hatnhan nguyén tit

'® Tim hiéu suxuat I’llgn clia proton va neutron do thanh phén n3o quyet dinh?
Vao nam 1919, khi ban pha hat nhan nguyén tii nitrogen Tit 46 nik 3 HhaH Xét V& o
bang cac hat o (thuc hién trong mdy gia toc hat), Rutherford :
da nhén thay sy xuat hién hat nhan nguyén ti oxygen va
mot loai hat mang mot don vi dién tich duong (e, hay
+1), d6 la proton (ki hiéu la p).

quan hé gitta s6 don vi dién tich
hat nhan va s6 proton.




Nam 1932, khi dung cac hat o d€ ban pha hat nhan nguyén
tt beryllium, J. Chadwick (Chat-uych) nhan thay su xuét
hién cia mdt loai hat cé khoi lugng xap xi hat proton,
nhung khéng mang dién. Ong goi ching 1a neutron (ki hiéu
la n).

Neutron

Proton @

< / Nguyén t(r natri (sodium) c6 dién tich
. _ hatnhénla +11. Cho biét 6 protonva

s0 electron trong nguyén tl nay.

&) KiCH THUGC VA KHOI LUGNG NGUYEN TU

® So sanh kich thudc nguyén ti va hat nhan nguyén ti

Néu hinh dung hat nhan la khéi cdu ¢6 duong kinh 10 cm
thi nguyén tui sé la khoi cau c6 duong kinh 1 km.

Nguyén tur

b - - ———

~107m : T

) 7. Quan sét Hinh 2.6, hdy lap ti l¢

Y Ee giita duong kinh nguyén tir va
Hat nhan~10""m dudng kinh hat nhan cda nguyén
/ . ttf carbon. T d6, rit ra nhan xét.

PBam may electron

A\ Hinh 2.6. Budng kinh nguyén tl, hat nhan trong nguyén ti carbon



Don vi nanometre (nm) hay angstrom (,?\) thuong dugc st dung dé€ biéu thi kich thudc
nguyeén t.

1nm=10"m; IK =10"m; 1 nm= IOK

@N’hfmg hiéu biét cia nhan loai vé v
tru va thé gidi xung quanh ngay cang Hat nhan
phat trién. Ngudi Hy Lap ¢6 dai lan dau n
tién doan dugc su ton tai cla cac hat
goi la nguyén tdt. Khodng 1500 nam bt
sau, nguﬁsu ta da ching minh duoc su .
ton tai clia nguyén t va xem cht
nhing hat nhé nhét, tao nén
Sau d6 khéng lau, ngud
nguyén ti dugc tao tha
co ban la proton, net
Tuy nh:én céc hat ‘

‘Neutron

nay cét:. céngﬁtnnh 'oton va neutron

proton vé neutron

*» Tim hiéu khdi luong clia nguyén ti
W Bdng 2.1. Mét s6 tinh chét ctia cac loai hat co ban trong nguyén ti

Diéntich |
Hat tuong doi Khéi lvong (amu) Khéi lugng (g)
p +1 ~1 1673 %10 8. Dya vao Bdng 2.1, hay lap ti lé
» khéi lugng clia mot proton véi
2 : = L khoi lugng cia mot electron. Két
1 qua nay néi lén diéu gi?
% = —— ~ 0,00055 9,11 10
1840

D€ biéu thi khoi lugng ctia nguyén ti, cac hat proton,
neutron va electron, ngudi ta dung don vi khéi lugng @

nguyén tif, ki hiéu la amu. Nguyén tif oxygen —16 ¢ 8 proton,
1 8 neutron va 8 electron. Tinh khdi
1 amu bang B khéi lugng nguyén tii ctia carbon —12. Iugng nguyén tir oxygen theo don

vigam va amu.
lamu=1,66x10*g -

.



an bing khoi lugng hat
ectron khong dang ké
L neutron.

BAI TAP

1. Hay cho biét dir kién nao trong thi nghiém ctia Rutherford chiing minh nguyén ti ¢é cau tao
rong.

2.Thoéng tin nao sau day khéng ding?
A. Proton mang dién tich duagng, nam trong hat nhan, khéi lugng gan bang 1 amu.
B. Electron mang dién tich am, nam trong hat nhan, khéi lugng gan bang 0 amu.
C. Neutron khéng mang dién, khéi lugng gén bang 1 amu.

D. Nguyén t trung hoa dién, c6 kich thudc I6n hon nhiéu so vai hat nhan, nhung cé khéi lugng
gén bang khéi lugng hat nhan.

3. Méi phét biéu dudi day mo ta loai hat nao trong nguyén ti?
a) Hat mang dién tich duong. F
b) Hat duoc tim théy trong hat nhan va khéng mang dién.
¢) Hat mang dién tich am.
4.a) Cho biét 1 g electron c6 bao nhiéu hat?
b) Tinh khéi lugng ctia 1 mol electron (biét hang s6 Avogadro cé gi4 tri 1a 6,022 x 10%).



NGUYEN TO HOA HOC

e :

— Trinh bay dugc khai niém vé nguyén t6 hod hoc, sé hiéu nguyén ti va ki hiéu
nguyén t.
— Phét biéu dugc khéi niém déng vi, nguyén t khoi.
~ Tinh dugc nguyén trkhéi trung binh (theo amu) dufa vao khéi luong nguyeén tir
va phan tram s6 nguyén tr clia cdc déng vi theo phé khéi lugng dugc cung cdp.
\. 7

@ Kim cudgng va than chi c6 vé ngoai khac nhau. Tuy
nhién, ching déu duac tao thanh ti cing mét nguyén
t6 hod hoc la nguyén t6 carbon (C). Nguyén té hod hoc
la gi? Mot nguyén tir cia nguyén té hoa hoc ¢6 nhiing
ddc trung ca ban nao?

A Kim cuong va than chi
&) HATNHAN NGUYENTU
~ % Tim hiéu vé dién tich hat nhan

1. Quan sét Hinh 3.1, cho biét
n ti nitrogen c6 bao nhiéu

tlr nitrogen <6 gid tri la bao
nhiéu?

©

Nguyén t{ sodium ¢6 11 proton.
Cho biét so don vi dién tich hat
nhan va s0 electron cla nguyén
tlf nay.




'» Tim hiéu vé s6 khéi
$6 khoi ki hiéu la A, bang tong s6 hat proton va s6 hat neutron trong hat nhan.

W Bding 3.1. 56 lugng cac hat co ban va sé khéi cia nguyén tirmét s&

nguyén td @

Tnngitnts | Kk P i 56 khdi (A) E 3. B6 sung nhiing di liéu con thiéu
Helium He 2 2 4 ) trong Bdng 3.1.
Lithium Li 3 4 7 ?
Nitrogen N 7 ? 14 7
Oxygen 0 8 | 8 ? 8

I ﬁ@n(P) + s6 neutron (N)

@ NGUYEN TO HOA HOC

~ > Tim hiéu vé sd hiéu nguyén ti  4.Nguyén 16 carbon <6 5§ higu
»nguyén t0 1a 6. Xac dinh dién

ﬁch hat nhan ctia nguyén t nay.
-

$6 hiéu nguyén tu clia mét nguyeén t6 dugc quy .liéc béng ”1
s6 don vi dién tich hat nhan nguyén ti ctia nguyén t6 do.

S$6 hiéu nguyén tu (ki hiéu la Z) cho biét:

— 86 proton trong hat nhan nguyén tt.

- S6 electron trong nguyén tu.

1 nguyén tu clia mot
1iéu nguyén ta (Z) cla

¢6 mot s6 hiéu nguyén tu.

Né"m 1913, nha vat li nguai Anh la H. Moseley (Mo-1€)
da thuc hién thi nghiém khao sat ban chat ty nhién
cla tia X. Ong s dung mét chum tia electron c6 nang
lugng cao dé bén vao céc tdm kim loai khac nhau lam
anode va thu dugc tia X. Ong phat hién ra rang, budc
s6ng ctia tia X luén khéng déi d6i vai mét kim loai nhat
dinh va thay ddi khi thay anode bang nhing kim loai
khéc. Tir d6, 6ng cho rang budc séng nay phu thuéc

vao s6 proton trong nguyén t& ctia mdi nguyén t6 kim A M6 hinh thi ,,ghiém khao sat
loai dugc dung lam anode. ban chat tu nhién tia X
ctia Henry Moseley

o



2 Tim hiéu khai niém nguyén td hoa hoc
Protium, deuterium va tritium la cac loai nguyén tu cua 5. Quan sét Hinh 3.2, cho biét s
nguyén t6 hydrogen. proton, s6 neutron, so electron
Protium Deuterium Tritium va dién tich hat nhan cla tiing
loai nguyén ti clia nguyén to
) hydrogen.

2 Tim hiéu ki hiéu nguyén ti

S6 don vi dién tich hat nhan nguyén tit (con dugc goi la  6.Ki hiéu nguyén ti cho biét
s6 hiéu nguyén tti) ciia mot nguyén t6 hoa hoc va s6 khéi nhiing thong tin nao?

dugc xem la nhiing dic trung co ban ctia nguyén ti. D€ ki
hiéu nguyén t, ngudi ta thudng ghi cac chi s6 dac trung 6
bén trai ki hiéu nguyén t6 véi s6 khéi A & phia trén, s6 hiéu gg 7n
nguyén ti Z ¢ phia dudi.

S& khaéi

S6 hiéu nguyén ti
A\ Hinh 3.3. Ki hiéu nguyén tir kém (zinc)

a) Viét ki hiéu cc nquyen tir clia
nguyén to hydrogen (Hinh 3.2).

b) Viét ki hiéu nquyén tir cia
nguyén t0 oxygen. Biét nguyén tlt
clianguyén to nay c6 8 electron va

l/@ B 6N GVI 8 neutron.

' ® Tim hiéu khai niém dong vi

Céac nguyén tli cua cung mot nguyén t6é hoa hoc c6 thé
c6 s6 khéi khac nhau. S& di nhu vay vi hat nhan ctia cac
nguyeén tii dé c6 cung s6é proton, nhung c6 thé khac s6
neutron. Nhiing nguyén tii nay dugc goi la dong vi cua
mot nguyén t6 hoa hoc.

~

. Quan sdt Hinh 3.2, so sdnh

diém giong va khédc nhau gita
Trong tu nhién, hau hét cac nguyén t6 dugc tim thay dudi cdc loai nguyén ti ctia nguyén
dang hén hgp ctia cac dong vi. Mot nguyén t6 hod hoc du t0 hydrogen.

ER



¢ dang don chat hay hop chat thi ti 1é gitia cac dong vi ctia
nguyén t6 nay la khong doéi. Vi du, cac qua chuéi déu chiia
nguyén t6 potassium (K) trong thanh phéan dinh dudng cua
chung. Chung cé thé khac nhau vé kich thudc, hinh déng,
mui vi cing nhu dugc thu hoach & nhiing vi tri dia i khac
nhau nhung déu chiia 93,26% s6 nguyén ti 5 K; 6,73% s6
nguyén tt 5K va 0,01% s6 nguyén ti sK trong tong s6
nguyén ti potassium c6 trong chung.

Kim cuong la méttrong nhitng
dang ton tai cGa nguyén to
carbon trong tu nhién. Nguyén
t6 nay ¢6 hai dong vibén vdiso
khoi Ian lugt la 12 va 13. Hay
viét ki hiéu nguyén tir cta hai
dong vi nay.

Ngoai nhiing dong vi bén, cac nguyén t6 hod hoc con c6 mot

s6 dong vi khong bén, goi la cac dong vi phong xa, dugc su

dung nhiéu trong doi song, y hoc, nghién ciiu khoa hoc, ...

®

- 1a nhiing nguyén tii c6 cung s6 proton (P),
4c nhau vé s6 neutron (N). Do d6, s6 khéi (A)

&) NGUYEN TU KHOI VA NGUYEN TU KHOI TRUNG BINH

'» Tim hiéu nguyén ti khoi
Nguyeén tu khoi la khoi lugng tuong doéi cia nguyén ti.
Khoi lugng clia mot nguyén tii bang tong khoi higng cua
proton, neutron va electron trong nguyén tii do. Proton 1
va neutron déu c6 khoi lugng gdn béng 1 amu, electron c6 3, Nguyén ti cGa nguyén to
khéi lliqng nho hon rat nhiéu (khoéng 0,00055 amU). Do ’ fﬁagnesmm (Mg) 012 proton
dé, c6 thé coi nguyén ti khoi co gid tri b&ﬂg s0 khai. véjz neutron. Nguyén ti khoi
~ cia Mg |3 bao nhiéu?

g ho biét khéilugng
dp bao nhiéu lan don vi khéi

> Xacdinh nguyén ti khdi trung binh
Moi nguyén t6 thudng cé nhiéu dong vi, do dé trong thuc té,
ngudi ta thuong st dung gia tri nguyén ti khoi trung binh.
Muén xdc dinh gia tri nguyén ti khoi trung binh ctia mét
nguyén to, ta can phai biét dugc phan tram s6 nguyén tii cac
déng vi clia nguyén t6 d6 trong ty nhién. Nguoi ta thudng st la S3Cu (69,15%) va 5Cu
dung phuong phép phd khéi lugng (Mass Spectrometry — MS) (30,85%). Hay tinh nguyén i
dé xac dinh phan tram s6 nguyén ti cac dong vi trong tu nhién

9. Trong tu nhién, nguyén to
copper ¢6 hai dong vi véi phan

tram s6 nguyén ti tuong tng

. o o s o ) khoi trung binh ctia nquyén t6
cuia cac nguyén t6. Day ciing la mét phuong phap quan trong copper.

trong viéc phan tich thanh phan va cdu tric cac chat.




Trong tu nhién, chlorine c6 hai dong vi la 12CLv J7Cl 6 ti ¢ phan trdm s6 nguyén ti
tuong ting la 75,76% va 24,24%.
Cach xdc dinh nguyén tti khoi trung binh ctia chlorine:

— (A x % CD+(A,; x % 'Cl)  (35x75,76)+ (37 x24,24)

Aci - =35,48
100 100

x

a5 37 mfzC

A Phkhéilugng clia chlorine

“ mlakhgilugng,zla s6 don vi dién tich cta ion. DSi v&i phd khéi lugng cua chlorine (z= 1), do d6 m/z ¢6 gid tri bang
khéi lugng nguyén ti hay nguyén ti khéi.

@



BAI TAP

1. Mét nguyén tir X gébm 16 proton, 16 electron va 16 neutron. Nguyén tir X c6 ki hiéu la
A.3s. B. 35Ge. C28- B 225
2. Silicon la nguyén t6 dugc st dung dé ché tao vat liéu ban dan, c6 vai trd quan trong trong san

xuat cong nghiép. Trong tu nhién, nguyén t6 nay c6 3 déng vi véi sé khéi lan luot la 28, 29, 30.
Viét ki hiéu nguyén tir cho méi dong vi ctia silicon. Biét nguyén té silicon ¢6 s6 hiéu nguyén ti

la 14.
3. Hoan thanh nhitng théng tin chua biét trong bang sau:
Dongvi ? ? &In ? ?
S0 hiéu nguyén ti ? ? ? 9 11
S0 khoi ? ? ? ? 3
S6 proton 16 ? ? ? ?
Sd neutron 16 20 2 10 ?
S6 electron ? 20 ? ? ?

4. Trong tu nhién, magnesium cé 3 déng vi bén la 2Mg, Mg va *Mg. Phuang phép phé khéi
lugng xac nhan déng vi Mg chiém ti lé phén tram s6 nguyén ti la 11%. Biét rang nguyén tu
khoi trung binh ctia Mg la 24,32. Tinh % s6 nguyén t ctia d6ng vi Mg, déng vi *Mg?



CAU TRUC LGP VO ELECTRON
CUA NGUYEN TU

-'!\

- Trinh bay va so sénh dugc mé hinh cia Rutherford - Bohr v&i mé hinh hién dai
mo ta su chuyén déng cla electron trong nguyén (.

~ Neéu dugc khai niém vé orbital nguyén i (AQ), mé ta dugc hinh dang cia AO
(s, p), s6 luong electron trong 1 AO.

~ Trinh bay dugc khai niém I6p, phan 16p electron va méi quan hé vé s6 I‘ugn“_g_
phan Iép trong mét I6p. Lién he dugc vé 56 lugng AO trong mot phan lop.

~ Viét dugc cdu hinh electron nguyén ti theo I6p, phan Idp electron va theo
6 orbital khi biét s6 hiéu n: f Z ctia 20 nguyén t6 dau tién trong bang
tuan hoan. 5 =

ng clia nguyén t& du dodan
(la nguyén té tuong Ung.

J/

@ Trong nguyén t, cac :é‘té(_:tron- chu_yén dong nhu thé naova chiém nhiing miic nang
lugng nao? Trinh tu sap x€p cac miic nang lugng nay ra sao? Viéc phan bé cac electron
trong nguyén tl tuan theo nhimng nguyén liva quy tac nao?

&) sU CHUYEN DONG CUA ELECTRON TRONG NGUYEN TU

" Tim hiéu su chuyén ddng cta electron trong nguyén tir

1. Quan sat Hinh 4.1 va 4.2, so
sanh diém giong va khac nhau
gitta mo hinh Rutherford — Bohr
v6i mo hinh hién dai mo td sy
chuyén déng ciia electron trong

A Hinh 4.1.Mb hinh nguyén tit A Hinh 4.2. Mé hinh nguyén ti nguyén t.
theo Rutherford - Bohr hién dai

LA




uyén tii, céc electron chuyén dong rit
hat nhan khong theo mot quy dao

 Tim hiéu vé orbital nguyén ti

Cac electron chuyén dong rat nhanh xung quanh hat nhan
voixac suat tim thay khong giéng nhau, tao thanh dam may
electron. Khu vuc khong gian xung quanh hat nhan ma tai
do6 xac sudt c6 mit (xac sudt tim thdy) electron khoang 90%
goi la orbital nguyén tu.

Dam may electron

Viing khdng gian ma xdc sudt
6 mdt electron la khodng 90%

A\ Hinh 4.3. D4m may electron clia nguyén tit hydrogen

Duia trén sy khac nhau vé hinh dang va su dinh huéng trong
khong gian ctia cac orbital, nguoi ta phan loai thanh orbital
s, orbital p, orbital d va orbital f.

z
y
X
z z
y
X X
Px P: p.V

A\ Hinh 4.4. Hinh dang ctia cac orbital s vap

- 2.Quan stHinh4.3, phan biétkhai

nigm dam may electron va khai
~ niém orbital nguyén tu.

3. Chobiét khdi niém orbital nguyén

t;’ixué’t phat tir mo hinh nguyén
' tif ctia Rutherford — Bohr hay mo
hinh nguyén t hién dai.

4. Quan st Hinh 4.4, hdy cho biét
diém gidng va khac nhau gitia
cac orbital p (p,, p,, p,)-




a khu vuc khong gian xung quanh
‘. y electron 1a 16n nhét (khoang 90%).

nh cau, AO p c6 dang hinh s6 tim

& LGP VA PHAN LGP ELECTRON

2 Tim hiéu vé I6p electron
Trong nguyén tii, cac electron dugc sip xép thanh tiing 16p
va phan I6p theo ning lugng tli thap dén cao. @

5. Quan sat Hinh 4.5, nhan xét cach
goi tén cac I6p electron bang cac
chil i tuong ttng véi cac 1dp tir
1dén7.

6. Tir Hinh 4.5, cho biét lyc hit cta

hat nhan véi electron ¢ 16p nao la

in nhatva ldp nao la nhd nhat.

? K, L,‘ M;, N) O! P! Q)

2 Tim hiéu vé phén ldp electron

Lop 4

7.Quan sét Hinh 4.6, nhan xét vé
50 lugng phan I6p trong céc dp
tir 1 dén4.

Lop 3

Lop 2

Lop 1

1s 25 2p 3s 3p 3 4s Ap Ad 4f

A\ Hinh 4.6. Ki hiéu mét s6 16p va phan 16p electron trong nguyén tir

£



Trong mot phan 16p, cac orbital c6 cing miic nang lugng, chi khac nhau vé su dinh huéng
trong khong gian. S6 lugng va hinh dang orbital phu thudc vao dic diém ctia mdi phan
16p electron.

&) CAU HINH ELECTRON NGUYEN TU
' Tim hiéu vé nguyén li vitng bén

Trong nguyén ti, cac electron trén méi orbital c6 mét mic ning lugng xdc dinh. Ngudi ta
goi miic ning lugng nay la miic nang lugng orbital nguyén ti (miic nang lugng AO).

Céc electron trén cac orbital khac nhau ctia cing mét phéan 16p c6 ning lugng nhu nhau.
Vi du: phan l6p 2p c6 3 orbital 2p,, 2p,, 2p,; cac electron ctlia cdc orbital p trong phan 16p
nay tuy cé su dinh hudng trong khong gian khdc nhau nhung ching c6 cing miic nang
lugng AO.

A

5p
ps: BNEY poppg.
4
BEEs pepeE:

. Quan sit Hinh 4.7, nhin xét

HEN?»

AL 4s (

2 chiéu tang nang lugng cla cac
i | electron trén cdc A0 & trang
o) 3 %

f; | ER - thdi co bdn (trang théi c6 nang
gn lugng thap nhat).

e

=

&)

o
w

A\ Hinh 4.7. M&i quan hé vé miic néng lugng clia cac orbital
trong nhing phan I6p khéc nhau



% Tim hiéu nguyén li Pauli (Pau-li)

Dé biéu dién orbital nguyén tu, ngudi ta st dung cac 6 vudng,
goila 6 lugng tii (Hinh 4.8). Méi 6 lugng tii ting véi mot AO.
Mo6i AO chua t6i da hai electron. Néu trong AO chi chua
mot electron thi electron do goi la electron doc than (ki hiéu
béi mot mii tén hudng lén T). Nguogc lai, néu AO chua du
hai electron thi cac electron do goi la electron ghép doi (ki
hiéu béi hai mii tén ngugc chiéu nhau ™).

n DY

@ (b)

A\ Hinh 4.8. (a) Chiéu chuyén déng tu quay clia electron quanh truc ctia né;
(b) Cach biéu dién hai electron trong mét orbital

T i
2electron 1 electron \ \
ghépdoi dic thin T3 IS Ny F
Is 2s 2p
(a) (b)

A\ Hinh 4.9. (a) Electron ghép déi va electron ddc than;
(b) Su'sap xép electron trén cac orbital ciia nguyén tif oxygen

tal chi chua t6i da 2 electron

2 Xac dinh s6 AO va so electron téi da trong mét phan l6p
va trong mai lép

Dua vao nguyén li Pauli, ta dé dang xac dinh dugc s6 AO
va so electron toi da trong moi phéan 16p va trong moi 16p
theo Bang 4.1.

£l

9. Quan sat Hinh 4.8, cho biét cich
biéu dién 2 electron trong mot
orbital dua trén co 56 nao.

i |
'ﬁ 'Q%n sat Hinh 4.9, hdy cho biét

e dgy'én tlf oxygen ¢6 bao nhiéu
~electron ghép doi va bao nhiéu
~ electron doc than.

iy



WV Bang 4.1.58 AO va sé electron t8i da ctia cacl6pn=1dénn =4

o Tén 4 v»..S:ﬂAQ | Sdelectron | Séelectron 11. Tir Bang 4.1, hdy chi ra méi
n|Tenlép | panigp | trongméi téidatrong | tdida trong quan hg gitta s6 thi tu 16p va s
* | phaalop | mdiphaniop || maildp electron toi da trong mdi I6p.
1 K S 1 2 2
s 1 2
2 L 1] 3 6 8 @
Nguyén ti nitrogen ¢6 2 I6p
5 2 electron trong d6 ¢6 2 phan
3 M P 6 18 |6p s va 1 phan l6p p. Cac phan
d 0 I6p s déu chiia so electron toi
g 1 5 da, con phan I6p p chi chia
mot nira so electron t0i da.
10 p 3 6 3 NaieR 1
d 5 10 guyén tu nitrogen ¢6 bao
f 7 14 nhiéu electron?

i m ‘l
g 1?2 ‘Quan sét Hinh 4.10, hdy nhan
,f. x% 50 lugng electron doc than &

I 10i trudng hop.
.

'» Tim hiéu quy tac Hund (Hun)

Cac phan 16p: s?, p®, d'’, f* chiia dii s6 electron t6i da goi la

phan 16p bao hoa. -

13. Hﬁy dé nghi cach phan bo
~ electron vao céc orbital dé s6
~electron doc than 13 téi da.

©

Trong cdc trudng hop (a) va (b)
dudi ddy, trudng hgp nao c6 su
phan bd electron vao cdc orbital
tuan theo va khong tuan theo quy

Céc phan 16p: s', p?, d°, £ chilia mot ntta s6 electron t6i da
goi la phan l6p nita bao hoa.

Céc phan 16p chua du s6 electron t6i da goi la phan l6p
chua bao hoa.

NN N [T T N7

(a) Phan I6p bao hoa (b) Phan I6p nlia bao hoa (c) Phan I&p chua béo hoa

A\ Hinh 4.10. Su phan bé electron vao cac AO trong phan I6p p

tac Hund?
""" 20 1 |
. P : (a)
n 16p chuia bao hoa, céc electron
0 cho s6 electron doc than LA T
= (b)



~ 2 Tim hiéu cach viét cdu hinh electron nguyén tir @
Cau hinh electron nguyén td biéu dién su phan bé electron

trong vo nguyén ti trén cac phan 16p thudc cac 16p khac nhau. S5 G IR cue st

nguyén ttcho biét nhiing thong

Quy udc cach biéu dién sy phan bé electron trén cac phan tin gi?

16p thudc cac 16p nhu sau:

Sé electron trén phan |6p

S6 thi tu I6p electron —--1 S «—— Ki hiéu phan lép

Cach viét cau hinh electron: @

Budc 1: Xac dinh s6 electron ctia nguyén tti. Viét cdu hinh electron nguyen tit

Buéc 2: Céc electron dugc phan bé theo thi tu cic AO ¢ cdanguyéntd aluminium (Z= 13)
va biéu dién cau hinh electron ctia
aluminium theo 6 orbital. Tur do,
xac dinh so electron doc than cla
Buiéc 3: Viét cau hinh electron theo thi ty cdc phan I6p nguyén ti nay.

trong mot 16p va theo thu ty cua cac 16p electron.

Vi du:

Ca (Z = 20) Thii ty mic nang ligng orbital : 1s°2s*2p®3s?3p®4s?

Cdu hinh electron : 1s?2s*2p°3s*3p°4s*

hodc viét gonla :[Ar] 4s?

mtic nidng lugng tang dan, theo cic nguyén li va quy tic
phan bé electron trong nguyén tu.

[Ar] 1a ki hiéu cdu hinh electron nguyeén tii cia nguyén t6 argon, la khi hi€ém gan nhat diing
trudc Ca.

C4u hinh electron theo 6 orbital: NN Tvl'T'L Nr NN

)

@ Doi vai Fe (Z = 26)

Thi tu muc nang lugng orbital: 15225?2p83s°3p°4s23d°

S&p x8p lai vi tri cac phan 16p theo thirty 16p (Budc 3), thu dugc cau hinh electron nguyén t.
Cau hinh electron: 15?2s?2p®3s?3p“3d°4s? hodc viét gon la: [Ar] 3d%4s?

[Ar] 13 ki hiéu cdu hinh electron nguyén tr clia nguyén t6 argon, la khi hiém gan nhét ding
trudce Fe.

C4u hinh electron theo 6 orbital: (14 (T3] [T (1] [RATEEIRY] [A4[F T T I ] [£3]




" » Timhiéu dac diém cau hinh electron 16p ngoai cling ctia nguyén ti

Dua vao cac nguyén li va quy tac néu & trén, ta c6 thé viét cu hinh electron nguyén tu clia
cac nguyén t6. Khi tham gia cdc phan ting hoa hoc, thong thuong electron 16p ngoai cling
clia cac nguyén tu sé thay d6i, ching c6 vai tro quyét dinh dén tinh chét hod hoc dic trung
ctia nguyén t6 (tinh kim loai, tinh phi kim, ...). Cac nguyén ti c6 1, 2, 3 electron & 16p ngoai
cung la cac nguyén tii ciia nguyeén t6 kim loai (trti H, He, B); cac nguyén tti c6 5, 6, 7 electron
6 16p ngoai cung thudng la nguyén tii cia cac nguyén t6 phi kim; cac nguyeén tii c6 4 electron
& 16p ngoai cung c6 thé 1a nguyén tu cia nguyén t6 kim loai hodc phi kim; cac nguyén ti co
8 electron & 16p ngoai cung la nguyén tii ctia nguyén t6 khi hi€ém (trti He c6 2 electron 6 16p
ngoai ciing). Duéi day la cau hinh electron nguyén ti ctia 20 nguyén t6 dau tién trong bang
tuan hoan cac nguyén t6 hoa hoc (Bang 4.2).

W Béng 4.2. C4u hinh electron nguyén ti cia mét s6 nguyén té @
Nguyénté | Cduhinhelectron | Nguyéntd Cau hinh electron 15. Quan sdt Bang 4.2, hay cho
2 biét dua trén co s6 nao dé du
2 61 ”: 2 . re
HEz=1) | 1 Na (2= 11) il 2? 2 doan phosphorus la nguyén to
(Ne] 3s' phi kim.
r 152522p%3s?
He(Z=2 1s? Mg(Z=12, v
(Z=2) 9(Z=12) [Ne] 3¢
Li(Z=3 Al(Z=1 : ;
W= | s R i
1525 o 152522p35'3p?
Be(Z=4 Si(Z=14 SRR
=01 e b 1
15252p' 152522p*3s73p’
B(Z=5 P(Z=1
el [He] 2s22p! =i} [Ne] 3s3p*
1 22 22 2 27¢2In6c2And
CZ=6) §°25°2p S(2=16) 15°25°2p°3s°3p
[He] 2s22p’ [Ne] 3s%3p*
1 2%¢29n3 ‘l 29¢2In02c2 A0S
NZ=7) §25°2p Az=17) §°25°2p°35°3p
[He] 252p° [Ne] 3s3p°
15'2s2p* 15°252p35'3p°
Z = A Z =18
0Z=8 [He] 2522p* rl ) [Ne] 3s3p°
122225 122226261
FZ=9) §°25°2p K@Z=19) §°25°2p°3s°3p°4s
(He] 252p° [Ar] 4s'
15%252p° 15%2522p3s23p4s?
Ne@=10)| ~-F @E=20) | R

[He] 2s%2p® [Ar] 4s?




BAI TAP

1. Trong cac cach biéu dién electron vao cac orbital cia phan 16p 2p &trang thai ca ban, hay chon
cach phéan bé dung:

(M @)

ol (gl [y $ | e |
2p 2p
@) 5)
N T Ny 4
2p 2p
3) 6)
T LR Y B
2p 2p

2. Chonguyén t6 X c6 2 I8p electron, I&p thii 2 6 6 electron. Xac dinh s6 hiéu nguyén ti ctia X.

3. Otrang thai co ban, nguyén tlr cia nhitng nguyén t6 nao dudi day cé electron doc than?
a) Boron; b) Oxygen; c) Phosphorus; d) Chlorine.
4. Viét cau hinh electron nguyén tf clia cdc nguyén t6: carbon (Z = 6), sodium (Z = 11) va oxygen

(Z =8). Cho biét s6 electron I6p ngoai cing trong nguyén tu ciia cac nguyén té trén. Ching la
kim loai, phi kim hay khi hiém?




7. CAUTAO BANG TUAN HOAN
L5 CACNGUYEN TO HOA HOC

— Néu duogc lich stt phat minh dinh luét tuan hoan va bang tuan hoan cac nguyén
t6 hod hoc.

- M6 ta duoc cdu tao.clia bang tudnrhoan cac nguyén t6 hod hoc va néu duoc
cac khai niém .‘Ii.éffq 5, chu ki, nhém).

- Néudugcn n hoan cac nguyén t6 hod hoc (dua
theo cdu hin b
~ Phan loai dugc lectron: nguyen t6s, p, d, f;, dua

theo tinh ct
. .

@ Cach day hang nghin nam, ngugi ta chi biét dén
mot s6 nguyén té nhu dong (copper), bac (silver)
va vang (gold). Mai dén ndm 1700, cling chi mdico  Copper g
13 nguyén 16 dugc xac dinh. Khi do, cac nha hoa
hoc nghi ngd rang van con nhiéu nguyén té bi 4n
khac chua dugc kham phéa. Bang viéc st dung céc
phuong phap khoa hoc hién dai, chi trong mét
thap ki (1765 — 1775) da c6 thém 5 nguyén té hoa
hoc dugc xac dinh. Trong do, c6 3 khikhdng mau A c4c kim loai déng (copper), bac (silver)
la hydrogen, nitrogen va oxygen. Tinh dén naém va vang (gold) trong tu nhién
2016, t6ng cong da co 118 nguyén t6 hod hoc duoc
xac dinh. Trong bang tuan hoan, cac nguyén t6 dugc sap xép theo nguyén tac nao va co
mai lién hé nhu thé nao vai cau hinh electron nguyén tlr clia nguyén t6 do?

Silver

&) LICH SU PHAT MINH DINH LUAT TUAN HOAN VA BANG TUAN HOAN CAC
NGUYENTO HOA HOC

» Tim hiéu lich st phat minh dinh luat tudn hoan va bang tuan hoan cac nguyén té hoa hoc
Nam 1869, nha hod hoc va gido vién nguoi Nga, D. I. Mendeleev (Men-dé-1é-ép) da cong bo
mot Bang tuan hoan cac nguyén t6 hoa hoc (bang tuan hoan). Trong nam nay, mgt nha
hod hoc nguai Diic, L. Meyer (May-0) cling da cong b6 mot Bang tuan hoan tuong tu.




Tuy nhién, Mendeleev la ngudi cong bo trudce va giai thich
tot hon vé su hiiu dung ctia bang tudn hoan do 6ng dé nghi.
Hai nha khoa hoc déu sap xép cac nguyén t6 vao cac hang
va cac cot theo chiéu taing dan khoi lugng nguyén tt, bat
dau 6 hang mdi (Bang ciia Mendeleev) hoac cét méi (Bang

ctia Mayer) khi tinh chat ctia nguyén t6 lap lai.

Ti==50 Zr == 90 ? == 180
V==B1 Nbhu= 94 Ts == 182
Or =52 Mo= 96 W == 188
Mn == bb Rhoe 1044 Pt==1974
Fo =56 Roew 1044 Ir==198
Ni = Co == 59 Pde= 1066 O5==199
et Bow 94 24 Cz::g%’; o :}?g Hg = 200 A\ Dmitri Ivanovich Mendeleev
B =11 - 274 7 =68 Ur=116 Au==1977 (1834-1907)
Cem 12 i = 28 =10 Sn==118
N=14 P =31 Ag=="1b 8b =122 Bi==210?
Q=16 8 == 32 Be—=T794 Te=128%
F=19 Cl=3556 Br==80 I =127
Lise 7 Na==23 K=39 Rbse854 Cp=133 T1 == 204
0'.1—:2 gz—g‘l’,ﬂ Ba==137 Pb==207 @
fEre=56 La==94 1. Quansét Hinh 5.1, hdy mo tabang

7Yt == 60 Di=95
=756 The=118?

A\ Hinh 5.1. Bang tuan hoan céc nguyénté hoa hoc cliaMendeleev (1869)

Néam 1871, Mendeleev da phat bi€u dinh luat tuan hoan
nhu sau: Tinh chdt ciia cdac nguyén t6, ciing nhu tinh chat
ciia cdc don chdt va hop chat tao nén tu cdc nguyén t6 do
bién doi tudn hoan theo trong lugng nguyén tii cia chiing
(trong lugng nguyén ti dugc hiéu la khoéi luong nguyén ti).

Ong da du doéan vé cic nguyén t6 mdi, gom 10 nguyén t6,
trong do c6 3 nguyén t6 (sau nay chinh la cac nguyén t6 Sc,
Ga va Ge) dugc 6ng miéu ta kha ti mi vé tinh chat vat li ctia
don chat va mét s6 hgp chat cua chung, 7 nguyén t6 con lai
do vi tri clia chiing trong bang tuan hoan khong thuan lgi
cho viéc tién doan, nén 6ng chi mdi udc lugng dugce khoi
lugng nguyén tu ctia ching.

Bang tuan hoan cac nguyén té hoa hoc hién nay dugc xay
dung trén co s tinh chat ctia cac nguyén t6 va don chat,
cling nhu thanh phan va tinh chat ctia cac hgp chat tao nén
ti cac nguyeén t6 do bién doi tuan hoan khi ching dugc sap
x€p theo chiéu tang ctia s6 hiéu nguyén ti cta nguyén to.
Cach xay dung nay khong nhiing giup so sanh, dy dodn
tinh chat cua don chat va hgp chat, ma con cung cap nhiéu
thong tin vé moi nguyén té hod hoc, ciing nhu dinh hudng
cho viéc tiép tuc nghién ctiu cac nguyén té6 mdi.

tuan hoan cc nguyén t6 hod hoc
clia Mendeleev. Nhan xét vé cich
sap xép cic nguyén to hod hoc
theo chiéu tir trén xudng dudi
trong ciing mot cot.

. Quan sat hai nguyén to Te va |

trong Hinh 5.1, em nhan thay
diéu gi khc thuong?

. Hay cho biét cac dau cham hoi

trong bang tuan hoan ¢ Hinh 5.1
c6hamy gi.

4. Quan st Hinh 5.2, hdy cho biét

3 nguyén t0 S, Ga va Ge nam ¢
vi tri nao trong bang tuan hoan
ctia Mendeleev (Hinh 5.1).
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tudn hoan cdc nguyén t6 hod hoc,
tang dan khoi lugng nguyeén tu.
co s6 moéi lién hé gitia s6 hiéu
duogc sdp xép theo thu ty ting din

) BANG TUAN HOAN CAC NGUYEN T6 HOA HOC

*» Tim hiéu vé 6 nguyén to §
5. Quan sét Hinh 5.3, em héy néu
50 hiéu nguyén ti 1 ——Nouyéntirkndi céc théng tin ¢6 trong 6 nguyén
13 269 trung binh t6 aluminium.

Ki hiéu nguyén t6 hod hoc

LAl 16— Doamditn

©

Tén nguyén to 4 D Ciu hinh electron - e
o R T Quan sét Hinh 5.3, cho biét so
electron I6p ngoai cling, s0 proton

A\ Hinh 5.3. 0 nguyén t6 aluminium clia nguyén ti aluminium.

n hoan cdc nguyén t6 hoa

6. Quan st Hinh 5.4, hay nhan xét
vé 56 [p electron trong nguyén
tl clia cdcnguyén to cing chu ki,

Dua vao cdu hinh electron, em
hay cho biét nguyén to ¢6 s6 hiéu
nguyeén ti [a 20 thudc chu ki nao
trong bang tuan hoan.

7. Quan sat Hinh 5.2, nhn xét dac
diém cau hinh electron nguyén
tif ctia cdc nguyeén to trong cling

% Tim hiéu vé nhé mot nhom A.
& limhieu ve nnom

4. Quan sat nhom VIIIB trong bang
Bang tuan hoan hién nay c6 18 cdt, chia thanh 8 nhém A tudn hoan, cho biétnhém nay o

(IA dén VHIA) va 8 nhom B (IB dén VIHB) Moi cot tuong dﬁ( diém g‘| khac blét $0 VGi cac
ting v6i mét nhém, riéng nhém VIIIB ¢6 3 cot (Hinh 5.2). nhém con lai.




Electron hoa tri la nhiing electron c6 kha nang tham gia
hinh thanh lién két hod hoc. Chung thudng nam & I6p ngoai
cung hoac & ca phan I6p sat I6p ngoai cung néu phan 16p do

9. Quan sat Hinh 5.5, nhan xét moi
quan hé giiia so electron hod

chua bao hoa. tri cia nguyén ti véi so thit tu
nhom ctia nguyén td nhém A.
1A » Electron hod tri VIIIA

18

1A MA IVA VA VIA VIA
(2) (13) (14) (15 (16) (17)

—
—r
—

A nguyén tii c6 .
d6 c6 tinh chat

10. Quan sét Hinh 5.2, dua vao
v cdu hinh electron nguyén tt,
hay nhan xét moi quan hé gira
s0 electron hod tri cia nguyén
tl cdc nguyén t0 véi s0 thi tu

'» Phan loai nguyén to dua theo cau hinh electron va tinh nhém cia nguyén t nhém B.

chéthod hoc Néu rd cac trutng hop déc biét.
Céc nguyén t6 hoa hoc ciing c6 thé dugc chia thanh cac
khoi nhu sau:

« Khéi cac nguyén t6 s gdbm cac nguyén t6 thudéc nhém IA

vanhom ITA, ¢6 cu hinh electron: [Khi hiém] ns!'* . i
11. Duva vao cau hinh electron,

« Khoi cac nguyén t6 p gobm cac nguyén t6 thudéc nhom IITA cho biét nguyén to ¢6 s6 hiéu
dén nhém VIIIA (tri nguyén té6 He), c6 cau hinh electron: nguyén t la 6, 8, 18, 20 thudc
[Khi hiém] ns?np'©. khdi nguyén t6 nao trong béng

« Khéi cac nguyén t6 d gom cac nguyén t6 thuc nhom B, tudn hoan. Chiing la kim loa,

¢6 cau hinh electron: [Khi hiém] (n—1)d""ns'*%. phi kim hay khihiém.




« Khoéi cac nguyén t6 f gom cac nguyén té xép thanh
hai hang & cudéi bang tuan hoan, c6 cau hinh electron: @

[Khi hi€m] (n-2)f"(n-1)d*ns? (trongdé n=6van=7).  Nitogen la thanh phan dinh
Ching gom 14 nguyén t6 ho Lanthanide (tii Ce dén Lu) iiag can THIE Cho. it S

: - - . o trudng, phat trién va sinh sin
va 14 nguyén t6 ho Actinide (tti Th dén Lr). o tt? g CE/ét. Biét nitrogen ¢ s6

hiéu nguyén tirla 7.
gudi ta phan loai cic a) Viét cdu hinh electron clia

, nguyén to p, nguyén nitrogen.
b) Nitrogen la nguyén t6 s, p, d
, Nguoi ta phan loai cac Bays
"tﬁ’ fnldai l’ll) o {6 hi ¢) Nitrogen Ia kim loai, phi kim
‘ ey iop hay khi hiém?

» Trinh bay nguyén tac sap xép cac nguyén té trong bang

tuan hoan

Cac nguyeén t6 hoa hoc dugc x€p vao mét bang theo nhiing )
nguyén tac nhdt dinh, goi la bang tuan hoan. Bang tuan 12. Q‘ja" “Sét H‘lnh 5,'2’ nhan xft
hoan hién nay gom 118 nguyén t6 hoa hoc. Vi tri ctia méi chleuntan,g tién udl haf ahan
nguyén t6 hod hoc trong bang tuan hoan dugc xac dinh qua :ﬁﬁ?:;:hc;; Ty EA 1000
s6 thii tu 6 nguyén t6, chu ki va nhém. Khi sap xép nhu vay, G i
su tudn hoan tinh chat clia cac don chat va hop chat dugc
thé hién qua chu ki va nhém.

‘«cung cﬁp cho cic thl&bl trén téﬁ i try. Xéc dinh vi trfcéa
nquyén o slicon (Z = 14) trong béng tuan hoan.

@lﬁ < il
2



@ Nam 1789, nha khoa hoc A. Lavoisier (La-voa-die) ngudi Phap da xép 33 nguyén t6 hoa hoc
thanh nhém cac chat khi, kim loai, phi kim va "dat”.
Nam 1829, nha hoa hoc ngudi Buc J. W. Dobereiner (B6-be-rai-nd) da nghién ctiu mot hé
théng phan loai cac nguyén té hod hoc.

e
Chlorine Bromine lodine Lithium Sodium Potassium
35,453 79,904 126,90 6,94 22,99 39,10
(35,453 + 126,90) : 2 = 81,777 (gan bang 79,904) (6,94 + 39,10) : 2 = 23,02 (gan bang 22,99)
Chlorine, bromine va iodine dé phan ting vai kim loai Lithium, sodium va potassium dé phan tng

voi nudc & nhiét do thuong

A\ Théng tin vé haibé ba nguyén t6 theo nguyén tic phan loai cdc nguyén t6 hoa hoc theo Débereiner
Nam 1864, nha hod hoc ngudi Anh, J. Newlands (Niu-lan) dé xuat moét so do sép xép cac
nguyén t6. Ong nhan thdy rang khicdc nguyén t6 dude sdp xép theo khéi lugng nguyén
tl tang dan, tinh chat clia chung lap lai c6 quy lugt tuong twnhu mot quang tam trong am
nhac, trong dé nguyén té thi tam lap lai tinh chat cla nguyén t6 dau tién. Sau d6, bng dat
tén cho quy luat nay la "Quy luat quang tam’.

Céc nguyén té ¢6 tinh chat tuorn)rg tyunhau nam trén ciing mét hang

4 oy
i H — Tuong tu
R 1A % 8 == ChOCAC muim
- ' nguyén t6
s L2 s Nao >
¢ G 3 1
Mot
quing< D BO 4 o
tam
EREN S E|SH12 -
F N6 F P 13 -

A\ Cach sip xép cac nguyén t hoa hoc ciia John Newlands'”!

“ Nguén: Thandi Buthelezi, Laurel Dingrando, Nicholas Hainen, Cheryl Wistrom, Dinah Zike (2008), Chemistry Matter
and Change, The McGraw — Hill Companies, Inc.
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1. Viét cau hinh electron nguyén td va xac dinh vi tri ctia cdc nguyén t6 sau trong bang tuan hoan.
Cho biét ching thudc khéi nguyén té nao (s, p, d, f) va ching la kim loai, phi kim hay khi hiém:

a) Neon tao ra 4nh sdng mau dé khi sit dung trong céc 6ng phoéng dién chan khéng, dugc sur
dung réng rai trong cac bién quang cdo. Cho biét Ne c6 s8 hiéu nguyén tirla 10.
b) Magnesium dugc st dung dé lam cho hgp kim bén nhe, dac biét dugc itng dung cho nganh
cong nghiép hang khéng. Cho biét Mg c6 s6 hiéu nguyén ti la 12.
2. Day nao gébm cac nguyén té c6 tinh chat hoa hoc tuong tu nhau? Vi sao?
a) Oxygen (Z = 8), nitrogen (Z = 7), carbon (Z = 6).
b) Lithium (Z = 3), sodium (Z = 11), potassium (Z = 19).
¢) Helium (Z = 2), neon (Z = 10), argon (Z = 18).
3. Viét cau hinh electron nguyén tlf ctia cac nguyén té sau:
a) Nguyén t6 thudc chu ki 4, nhom lIA. b) Nguyén t6 khi hiém thudc chu ki 3.

'.-gﬁ}\
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' XU HUGNG BIEN DO MOT SO TINH CHAT CUA
' 3 NGUYEN TU CAC NGUYEN TO, THANH PHAN
VA MOT SO TINH CHAT CUA HOP CHAT TRONG

"~ MOT CHU KIi VA NHOM
| MUCTIEU | :

~ Gidi thich dugc xu hudng bién d6i ban kinh nguyén ti trong mot chu ki,
trong mot nhom (nhém A).

~ Nhén xét va giai thich dugc xu hudng bién déi d6 am dién va tinh kim loai,
phi kim ctia nguyén t cac nguyén t6 trong moét chu ki, trong mot nhom
(nhom A).

~ Nhén xét dugc xu hudng bién déi thanh phéan va tinh chat acid/base clia
cac oxide va cac hydroxide theo chu ki. Viét dugc phuong trinh hod hoc
minh hoa.

L S

@ Kim loai kiém la cac kim loai thuée nhom [A, bao gom: lithium (Li), sodium (Na), potassium
(K), rubidium (Rb), caesium (Cs), francium (Fr). Ching phan Uing dugc véi nudc va gidi phdng
khi hydrogen. Vdy kha ndng phan (ng véi nudc clia cac kim loai trén cé gidng nhau hay
khéng? Dua vao bang tuan hoan cac nguyén té hod hoc, chiing ta c6 thé gidi thich dugc xu
huéng bién déi tinh chat hod hoc co ban clia nguyén tir cac nguyén t6 khong?

) BAN KINH NGUYEN TU/
'» Gidi thich xu hudng bién d8i ban kinh nguyén ti cha cac nguyén td nhom A

Chiéu gidm dén ciia ban kinh nguyén t =
Nhom 1A 1A A VA VA VIA VIIA  VIIA @
& 5 1. Quan sét Hinh 6.1, cho biét ban
37 31 7 a 3 2 s a
- R N T kinh nguyén tir cta céc nguyén
QD O o 09 0 0 0 o t0 trong mai chu ki va trong moi
g ® m & @ &5 2 B oA nhém A bién déi nhu thé nao.
; Na Mg Al si P 3 <l Ar
I Q Q9900000
n 186 160 143 118 110 103 100 98
g Ge As Se Br Kr
: o o 0 Q0000 2. Xu hung bién ddi ban kinh
% 197 135 122 1200 ue 114 112 nguyén tﬁ Cﬁa cac nguyén t6
g = trong méi chu ki va trong mi
o ° oo o ° o o nhém A do yéu to nao gay ra?
215 167 140 l:: 13 Giéi th[’(h.

A\ Hinh 6.1. Bén kinh nguyén tircta mét s6 nguyén t6 dugc biéu dién
bang pm (1 pm =10-"2m)"

© Nguén: Thandi Buthelezi, Laurel Dingrando, Nicholas Hainen, Cheryl Wistrom, Dinah Zike (2008), Chemistry Matter
and Change, The McGraw — Hill Companies, Inc.
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iguyeén tu:
> nguyeén t6 nhom A ¢6 xu
theo chiéu ting cta dién

en Ui clia cdc nguyén t6
. Tu trdi sang phai, dién
u tang ddn nén electron
‘nhan hat manh hon, vi

on tang dan nén ban
\g tang dan.

& PO AM DIEN

» Gidi thich xu hudng bién déi d6 am dién cia nguyén ti cac
nguyén t6 nhomA

D¢ am dién ciia mot nguyén ti ddc trung cho kha nang hut
electron cua nguyén tii d6 khi tao thanh lién két hoa hoc.
Trong hod hoc, c6 nhiéu thang do do am dién khac nhau
do céc nha khoa hoc tinh todn dya trén nhiing co sé khac
nhau. Dudi day gidi thi¢u bang gid tri d6 am dién ctia nha
hoa hoc L. C. Pauling (Pau-linh) dé xuat nam 1932.

W Bdng 6.1. Gia tri 46 am dién clia nguyén tir mot s6 nguyén té nhém A

theo Pauling”
Nhom
1A 1A | IIA | IVA | VA | VIA | VIIA | VIIA
Chuki

1 H He
2,20

2 Li Be B C N (@) F Ne
0,98 | 1,57 | 204 | 255 | 3,04 | 3,44 | 3,98

3 Na Mg Al Si P S a Ar
093 | 1,31 | 1,61 | 1,90 | 2,19 | 2,58 | 3,16

4 K (a Ga Ge As Se Br Kr
0,82 | 1,00 | 1,81 | 201 | 2,18 | 2,55 | 2,96

5 Rb Sr In Sn Sb Te | Xe
0,82 095 | 1,78 | 1,96 | 2,05 | 2,10 | 2,66

6 Cs Ba Tl Pb Bi Po At Rn
0,79 | 0,89 | 1,80 | 1,80 | 1,90 | 2,00 | 2,20

and Change, The McGraw — Hill Companies, Inc.

S

Dua vao xu huéng bién doi ban
kinh nguyén tir cia céc nguyén to
trong bang tuan hoan, em hay sap
x€p cac nguyén t0 sau day theo
chiéu tang dan ban kinh nguyén
td: Li, N, 0, Na, K.

®

3.Tirs6 liéutrong Bang 6.1, nhanxét
su bién doi gid tri do am dién cla
nguyén ti cdc nguyén t0 trong
mot nhom A va trong mot chu Ki.
Gidi thich.

4.Hay chobiét visao trongBang6.1,
gid tri do am dién ctia nguyén tir
cac nguyén to nhom VIIIA con dé
trong.

1" Nguén: Thandi Buthelezi, Laurel Dingrando, Nicholas Hainen, Cheryl Wistrom, Dinah Zike (2008), Chemistry Matter



tang dan ctia dién tich
1an voi cac electron 16p
6 am dién clia nguyén
g tang dan.
tang dan ctia dién tich
U tang nhanh, luc hut
16p ngoai cling giam.
én tl cdc nguyén t6 co

&) TINH KIM LOAI, TINH PHI KIM

' Giai thich xu hudng bién ddi tinh kim loai, tinh phi kim
ctia cac nguyén td nhom A
— Tinh kim loai la tinh chat cia mét nguyén t6 ma nguyén
tt dé nhuong electron.
- Tinh phi kim la tinh chdt ctia mét nguyén t6 ma nguyén
tti dé nhén electron.

o L 8
» L ]
p: +9 «+ le wmp |8 +9 .
e
8
e
Nguyén ti fluorine (F) lon fluoride (F)

(b)

A\ Hinh 6.3. Qué trinh nhudng, nhén electron
clia nguyén ti'sodium (a) va fluorine (b)

©

Dua vao xu hudng bién ddi do am
dién clia nguyén t{ cic nguyén to
trong bang tuan hoan, em hay sap
Xép cac nguyén to sau day theo
chiéu tang dan do am dién clia
nguyén ti: Na, K, Mg, Al.

®

5. Gidi thich su hinh thanh ion Na*
vaionF .

6. Khd nang nhutng hodc nhan
electron hod tri ctia nguyén tif cac
nguyén t6 nhém A thay d6i nhu
thé nao khi:

a) di tirddu chu ki dén cudi chu ki?
b) di tir dau nhém dén cudi nhém?




1oai, tinh phi kim:

kim ctia cic nguyén t6
déi tuan hoan theo
hat nhan:

ang dan cua dién tich
han véi céc electron 16p
kim logi ctia cdc nguyén

g dan cta dién tich
an voi cac electron 16p
o0ai cua cdc nguyén

&) TiNH ACID - BASE CUA OXIDE VA HYDROXIDE

2 Nhan xét xu hudng bién doi tinh acid - base ctia oxide va
hydroxide tuong ting theo chu ki

Xét mot s6 phan tng sau:
Na,O + 2HCl — 2NaCl + H,0
NaOH + HCl — NaCl + H,O
ALO, + 6HCl — 2AICI, + 3H,0
ALO, + 2KOH + 3H,0 — 2K[Al(OH),]
Al(OH), + KOH — K[AI(OH),]
Al(OH), + 3HCl — AICL, + 3H,0
SO, + KOH —— KHSO,
SO, + 2KOH — K,SO, + H,0
H,SO, + 2KOH — K,SO, + 2H,0

H SO, + KOH — KHSO, + H,0

Dua vao xu hudng bién ddi tinh kim
loai — phi kim cla cdc nguyén to
trong bang tuan hoan, hay sap xép
cdc nguyén to sau day theo chiéu
giam dan tinh kim loai: sodium,
magnesium va potassium.

7. Tit céc phan (ing cla cac oxide
va hydroxide: Na,0, NaOH, Al,0,,
AI(OH),, SO,, H.S0, véi cac dung
dich HCl, KOH, hdy nhan xét
tinh acid, base clia cdc oxide va
hydroxide trén.



W Badng 6.2. Tinh acid - base clia oxide va hydroxide tuong ting ctia céc @
nguyén té thuéc chu ki 2 va 3 (liing véi hoa tri cao nhat clia cac nguyén to)

IA lIA MA | wva | VA | viAa | via 5 ian o tiang 6.2, By el
xu huéng bién doi tinh acid,
Li,O BeO BO o, | NO tinh base ctia oxide va hydroxide
(Basic | (Oxide | (Adidic | (Adidic tuong ng véi tinh kim loai,
: e (Acidic oxide) | . : e, g
oxide) | luéngtinh) oxide) | oxide) phi kim ctia cdc nguyén to trong
LOH | BeOH, | .0 |HCO,| HNO, ki
(Base | (Hydroxide e (Add (Acid
manh) | ludngtinh) \Adig =0 yéu) manh)
N0 | oo Ao, | sio, | PO, | SO, | 0,0,
(Basic (Basicoxide) (Oxide (Acidic | (Acidic | (Acidic | (Acidic
oxide) ludng tinh) | oxide) | oxide) | oxide) | oxide)
| HpO, »
i | o, | ot |15 ' |00
;ansﬁ) (Base yéu) I( ugn rot?:]he) é?l) trung r£1a(nlh) (m(;n:; Dua vao xu hudng bién doi tinh
‘ g Y binh) ' : acid — base ctia oxide va hydroxide

tuong ting clia cdc nguyén td trong
bang tuan hoan, hay sap xép cic
hop chat sau ddy theo chiéu giam

g o e e puch dan tinh acid cta ching: H,Si0,,
va hydroxide tuong HCI0,, H.50,, H,P0,.

A 1 bt A |

@

Aspartame la mot cht lam ngot nhan tao, mroc su'dungj f A Spartarne

trong mot s6 loai soda danh cho ngui an k[éng. Godinh [ ———
vi tri clia cdc nguyen t6 tao nén aspartame trong bﬁng" CMHTE“\ 205
tudn hoan. Trong s6 cc nguyén to d6, nguyén to nao co
tinh phi kim manh nhat?

. Cong thiic cdu tao clia phan tir aspartame

1. Nguyén ti cia nguyén t6 nao sau day c6 ban kinh nhé nhat?
A.Si(Z=14) B. P(Z=15)
C.Ge(Z=32 D.As (Z=33)




2.B6n nguyén t6 D, E, M, Q cung thuéc mét nhém A trong bang tuan hoan, c6 sé hiéu nguyén tur
lan lugt 1a 9, 17, 35, 53. Cac nguyén t6 nay duoc sdp xép theo chiéu tinh phi kim tang dan theo
day nao sau day?

A.D,QEM B.Q MED

C.D,EEM,Q D.D,M,E Q

3. Xét ba nguyén t6 c6 cau hinh electron lan luot:

X: 15225%2p°3s’ Q: 1s225%2p°®3s? Z: 15%25?2p°®3s?3p’

Tinh base téng dan ctia cac hydroxide la

A. XOH <Q(OH), < Z(OH), B. Z(OH), < XOH < Q(OH),
C.Z(OH), < Q(OH), < XOH D. XOH < Z(OH), < Q(OH),

4. Trong bang tuén hoan cac nguyén t6 hoa hoc, cho biét nguyén té nao cé tinh phi kim manh
nhat. Giai thich.

5.Cho bang s6 liéu sau:

Kim loai kiém Do am dién
Li 0,98
Na 186 0,93
K 227 0,82
Rb 248 0,82
G 265 0,79

Hay vé d6 thi hodc bi€u d6 d6i véi hai dai lugng ban kinh nguyén t va dé am dién trong bang
s6 liéu trén. Quan sét va cho biét hai dai lugng nay bién thién nhu thé nao. Giai thich.



DINH LUAT TUAN HOAN —

Y NGHIA CUA BANG TUAN HOAN

 MUCTIEU

~ Phét biéu dugc dinh luat tuan hoan.
- Trinh bay dugc y nghia ctia bang tuan hoan cac nguyén t6 hod hoc: Méi lién
hé gilra vi tri (trong bang tuan hoan cac nguyén té hod hoc) vdi tinh chat va

~ CAC NGUYEN TO HOA HOC

ngugc lai.
\.

@ Fluorine duoc st dung lam chat oxi hod cho nhién liéu long 9 18,998
dung trong tén Ia. Fluorine (F) 1a mét nguyén t6 hod hoc cé s6 F 3,98
hiéu nguyén t bang 9, thudc chu ki 2, nhom VIIA. Tir vi tri clia Finéin
cta fluorine trong bang tuan hoan, cé thé dudedn dugc tinh ' '-‘1'522522‘)5
chét hod hoc co ban cla fluorine khéng? Kha nang phan ting =

2 3 o 7
cla fluorine nhu thé nao: A Nguyané fivorine

&) BINH LUAT TUAN HOAN

» Tim hiéu su bién d6i cdu hinh electron nguyén ti clia cac

nguyén td nhom A va dinh luat tuan hoan

WV Béng 7.1. C4u hinh electron 16p ngoai cling clia nguyén ti
cac nguyén té nhom A

ANEIIEEEEEE

1
Li
2s'

3!

K
4s'

5

G
6s'

Rb

1
Be B C N (6] F Ne
28 252p' 252p' 252p' 252p' 252p°  252p°
Mg Al Si P S a A
3¢ 3¢3p' 3s3p? 3sBpt 3s3pt 33pt 3s3p
Ga Ga Ge As Se Br Kr
4 454p' AdMp? 4s4p?  4sMpt 4sMApt AstApt
s s sh T 1 X
5¢  S5si5p! 5si5p? 5siSp' 5siSpt 5sipe 5si5pS
Ba Tl Pb B Po At Rn
6s° 6s'p’ 6s6p’ 6s6p’ 6s6p' 6s6p’  6s°6p°

®

1. Quan st Bang 7.1, hdy nhan xét
vé so electron I6p ngoai ciing
clia nguyén t cac nguyén to
nhém A trong cling mot chu ki
va trong cing mot nhom.




Su bién d6i tuan hoan vé cau hinh electron 16p ngoai cuing
clia nguyén ti cac nguyeén t6 khi dién tich hat nhan tang dan
chinh la nguyén nhan ctia su bi€n doéi tudn hoan vé tinh chat
clia cac nguyén td, ciing nhu hop chat ctia chung.

Hay néu xu hudng bién doi mot s6
1 16 va don chét, cing nhu tinh chat ctia cdc nguyén to, don

. . e hat va hop chét cla ching dé
cdc hgp chat t | 03 WE SR S ST
@8 Dt tgo nén minh hoa ndi dung cta dinh luat

_‘ ftoan theo chiéu tang s hisan.
n .
9 Y NGHIA CUA BANG TUAN HOAN
CAC NGUYEN TO HOA HOC
» Trinh bay méi quan hé giifa cau hinh electron, vi tri va tinh
chat clia cdc nguyén to trong bang tuan hoan
Cau hinh electron
Vi tri
Na :
Chu ki: 3
1522522p°3s!
. Nhém: IA
S6 16p electron: 3
S6 electron I¢p ngoai cung: 1
Tinh chét
D6 am dién nho, ban kinh nguyén tu16n, ...

Na: kim loai manh
NaOH: base manh
Na,O: basic oxide

2. Dua trén cac kién thic da duoc
hoc, hoan thanh nhiing thdng
tin con thiéu trong Bang 7.2.

A\ Hinh 7.1. M&i quan hé vi tri, c&u hinh electron va tinh chat cia sodium

W' Béng 7.2. Quan hé gia vi tri va tinh chat cia nguyén t8 calcium (Z = 20) @

~ " k] v- s ~ é 2 - . .
) (?u e nguﬂen M ) !F" nguyeﬁn t:? a) Nguyén to potassium thudc
Cau hinh electron: ? S0 thif tu nquyén t0: ? 9 19 trong bang tuin hoan. Cho
S6 proton, sd electron: ? v 56 thit tu chu ki: ? biét cau tao ctia nquyén td nay.
S0 ldp electron: ? Nhom:? b) Nguyén ti clia nguyén to
S6 electron |6p ngoai cling: ? chlorine ¢ 17 proton. Cho biét
vi tri clia nguyén t0 nay trong
Tinh chat nguyén té Ca bdng tuan hoan.
— Tinh kim loai, tinh phi kim: ? c) Nguyén tir cia nguyén t6 sulfur
—Hoa tn €ao nhat vai oxygen: ? thu@c 6 16 trong béng tuén hoén.
— Cong thiic oxide cao nhit:? Cho biét tinh chat hod hOC o ban
- C6ng thic hydroxide tuong tng: ? ianguyent sulfur
— Tinh acid, base cta oxide cao nhat va hydroxide: ?




yén t6 trong bang tuin
uyeén tu clia nguyén to

/. Potassium hydroxide

1. Cac nguyén t6 trong bang tudn hoan dugc sép xép theo chiéu tang dan

A. khéi lugng nguyén ta. B. ban kinh nguyén tu.
C.s6 hiéu nguyén tu. D. d6 am dién ctia nguyén tur.

2. Nguyén t6 Ca c6 s6 hiéu nguyén ti1a 20. Phat biéu nao sau day vé Ca khéng ding?

A.S6 electron & v nguyén tif cia nguyén t6 Ca la 20.

B. Vo ctia nguyén tir Ca cé 4 Iép electron va I6p ngoai cung c6 2 electron.
C. Hat nhan ctia nguyén tf nguyén t6 Ca c6 20 proton.

D. Nguyén t6 Ca la mét phi kim.

3. Mét nguyén t6 kim loai dugc st dung lam vo lon nudc giai khat. Nguyén tlr ciia nguyén té nay
c6 cau hinh electron: [Ne] 3s23p'. Hay xac dinh tén nguyén t6 nay va vi tri ciia né trong bang
tuan hoan. Néu cau tao nguyén tit va tinh chat ctia nguyén toé nay.

4. Nguyén tf cia mét nguyén t6 cé cau hinh electron: [Ar] 4s. Nguyén t6 nay la mét trong nhiing
nguyén t6 thiét yéu cho ca thé, dugc bé sung trong cac sén pham sita. Hay xéac dinh vi tri cta
nguyén t6 nay trong bang tuan hoan va cho biét tinh chat cta né.
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LIEN KET HOA HOC

@ Khilién két véi nhau, nguyén tf clia cac .

—— i ——

~ A p = ~ u e \.\ 7 /\‘/'I.;a 0 cAc --—\\
nguyep 'EO d\U’Ong nhu da co qénq b,ét { Visao nguyén tirhelium { nguyén tiikhic|
chudc” cau hinh electron nguyén ti cla \Juonténtaidecidp? / S

cac nguyén t6 khi hiém dé bén ving i T
= 3 7

hon. Diéu nay da dugc nha hod hoc
nguai My Lewis (Li-uyt, 1875 —1946) dé
nghi khi nghién ctiu vé sy hinh thanh
phan tl ti cac nguyén tl. Ong goi do fa
quy tac octet. Quy tac octet la gi?

(4

A Vi sao nguyén tir hydrogen
khéng tén tai doc lap nhu nguyén tir helium?

' LIEN KET HOA HOC ®
2 Tim hiéu su hinh thanh lién két hod hoc

1. Hinh 8.1 gidi thich sy hinh
thanh phdn ti hydrogen (H,)

= @:Q va fluorine (F,) tif cdc nguyén
: tl. Theo em, cdc nguyén tir
H H H, hydrogen va fluorine da “bat
chudc” cdu hinh electron cla
.e .o oo oo cac nguyén ti khi hiém nao khi
. . . . tham gia lién két?
: +9 s + o +9 4 = 7 +9 - +9 .

2. St dung so do tuong tu nhu

:. :. .: :_ Hinh 8.1, hdy gidi thich su tao
F F F, thanh phan tt chlorine (Cl,) va
oxygen (O,) tlf cdc nguyén tu

A\ Hinh 8.1. Su hinh thanh cac phan tif hydrogen va fluorine tuong tng.

2



cdc nguyén tu bang cac

@ QUY TAC OCTET

2 Tim hiéu cach van dung quy tac octet trong su hinh thanh
phan ti nitrogen (N,) 3. Tir Hinh 8.2, cho biét méi nguyén
t nitrogen da dat duoc cau hinh
electron bén viing clia nguyén tu
khi hiém nao.

bé dat cau hinh electron bén viing ctia cac khi hiém gan
nhdt, nguyén tli cila cac nguyén t6 c6 xu huéng nhuong,
hodc nhan thém, hodc gép chung cac electron hoa tri véi cac
nguyeén tt khac khi tham gia lién két hoa hoc. Vi dy, lién két
gifia 2 nguyeén ti nitrogen (N) trong phan tii nitrogen (N,)
dugc tao thanh do méi nguyén ti nitrogen da gép chung 3
electron hoa tri, tao nén 3 cdp electron chung nhu Hinh 8.2.

’ O
® )
B S e + @
” Nguyén t clGa cdc nguyén
L w \ 5 ’
® . : t0 hydrogen va fluorine ¢6 xu
N N N, hudng cho di, nhan thém hay
— P gop chung céc electron hod tri
A\ Hinh 8.2. Su hinh thanh lién két trong phan tifnitrogen khi tham gia lién két hinh thanh
e phan ti hydrogen fluoride (HF)?
> Tim hiéu cach van dung quy tac octet trong su hinh thanh
ion duong, ion am

Nguyén tii sodium c6 1 electron & 16p ngoai cung. Néu mat
di 1 electron nay, nguyén ti sodium sé dat dugc cau hinh

electron bén viing sau:
— -+
of S, oty 4. lon sodium va ion fluoride c6
% - % Fa cal: hinh electron cta cac khi
hiém tuong ting nao?
] ® 8 ® @ ®
@ L ] @ ®
Nguyén tii sodium (Na) lon sodium (Na*)

A\ Hinh 8.3. Sy hinh thanh ion Na*

Phan tt thu dugc mang dién tich duong, goi la ion sodium, ki hiéu Na*.

Tuong tu, nguyén tu fluorine c6 7 electron & 16p ngoai cung. Khi nhan vao 1 electron,
nguyén ti fluorine sé dat dugc cau hinh electron bén viing sau:

s



. +9 s+ le mp |2 +9 2 5. Trinh bay su hinh thanh ion
. 0 lithium. Cho biét ion lithium ¢6
" e cau hinh electron clia khi hiém
Nguyén ti fluorine (F) lon fluoride (F) tuong ting nao.

A\ Hinh 8.4. Sy hinh thanh ion F°

Phén ti thu dugc mang dién tich am, goi la ion fluoride,
ki hiéu F .

i cia cac nguyén t6 nhom A co
ng ting v6i khi hi€ém gan nhat

&)

Biét phan ti magnesium oxide
hinh thanh béi céc ion Mg** va

nguyén t6 khi tham
octet. Nguoi ta nh

tuan theo quy tdc oc = O*.Van dung quy téc octet, trinh
Vi nguyén ti cda cic nguy i NOusi bay su hinh thanh céc ion trén tif
dung mot quy téc khac, tuon 1y 3¢ B8 riguyen ti tung ting.

‘sl 4 = -
‘ I ‘\(?‘
YA

I”"i‘ - l;‘.«
FERF
[ ;1 k\‘ ﬁ‘ 1-“ )

BAI TAP

1. Nguyén ti clia nguyén té nao sau day cé xu hudng dat cau hinh electron bén virng ctia khi
hiém argon khi tham gia hinh thanh lién két hoé hoc?

A. Fluorine. B. Oxygen. C.Hydrogen. D. Chlorine.
2. Dé dat quy tac octet, nguyén tlr ciia nguyén t6 potassium (Z = 19) phai nhudng di
A. 2 electron. B. 3 electron. C. 1 electron. D. 4 electron.

3.Van dung quy tac octet, trinh bay s d6 mé ta su hinh thanh phan tir potassium chloride (KCl)
tl nguyén tf ciia cdc nguyén té potassium va chlorine.

4. Giai thich su hinh thanh lién két trong phén t H,0 bang cach ap dung quy téc octet.

&



LIEN KET ION

‘MUC TIEU

@ Hon 50% dugc pham st dung trong y té dugc san xuat
dudi dang mudi véi muc dich thic ddy su hdp thu
cac dugc chat vao mau, tdng cuong hiéu qua diéu tri.
Trong doé, thudng gdp nhat la cdc mudi hydrochloride,
sodium hodc sulfate.

Mudi thudng la céc hgp chat chia lién két ion. Lién
kétion la gi?

&) I1ON VA SU HINH THANH LIEN KET ION

2 Tim hiéu vé su hinh thanh ion

o =i *e
@ - -
o, * *
Nguyén tdr sodium (Na) lon sodium (Na*)
(@)
— — 2_
.* . 2 _'o' . .
9 + 2e
r @
- od ., ® .
Nguyén t&f oxygen (O} B lon oxide (O*) -
(b)
A\ Hinh 9.1. Minh hoa qua trinh hinh thanh ion
¢ thanh ion duong

tl trd thanh ion Am

- anion béng s6

A

¢ nhan.

' - /.%%‘ h L

= i

A Dugc pham trong cudc séng

®

. é.lan sét Hinh 9.1, nhan xét 56

lectron trén I6p v6 vdi s proton

g hat nhan cia mai ion tao

h.

2. Trinh bay cach tinh dién tich
cla cdc ion thu dugc khi
nguyén t nhudng hodc nhan
thém electron trong Hinh 9.1.

3. lon Na* va ion O* thu dugc ¢6
bén viing vé mat hod hoc khong?
Chting ¢6 cau hinh electron giong
cau hinh electron nguyén ti ctia
nguyén td nao?




¥ Tim hiéu phan iing ctia sodium véi chlorine

Khi cho sodium tac dung véi chlorine, ta thu dugc sodium
chloride (NaCl). Phan ting gitia sodium va chlorine c6 thé
duoc minh hoa bai so do:

"
L] 1} b4 v . .

pei H w17 2 - E - +17 3
.. .‘ L . 0. o. L . o ?
Na a Na® ar
Nguyén td sodium Nguyén td chlorine lon sodium lon chloride
(cation) {anion)
\
Sodium chloride (NaCl)

A\ Hinh 9.2. Minh hoa su hinh thanh lién két ion trong phan tiNaCl

Phuong trinh hod hoc: 2Na + Cl, — 2NaCl

h thanh boi luc
dién tich trai dau.

& TINH THE ION

 Tim hiéu vé tinh thé NaCl va khai niém 6 mang tinh thé

NaCl la hgp chat ion phé bién va quen thudc trong doi
song. Trong diéu kién thudng, hgp chat nay ton tai dudi
dang tinh thé€ rin, cling, dé tan trong nudc va c6 nhiét do
nong chay kha cao (801 °C).

; ‘ ®Cl
1 /‘ e Na*

@ ’ (b)
A\ Hinh 9.3. Tinh thé NaCl thuc t& (a) va mé hinh 6 mang tinh thé Nacl (b)

O mang tinh thé 1a don vi nhd nhit ciia mang tinh thé, hién
thi cau tric khong gian ba chiéu ctia toan b tinh thé.

Tinh thé ctia mot chat cé thé xem la mét 6 mang lap di lap
lai trong khong gian ba chiéu.

L o

4. Trong cac nguyén to kim loai va
phi kim, nguyén t(t cla nhiing
nguyén td nao ¢6 xu hudng tao
thanh cation hodc anion? Gidi
thich.

5. Quan sét Hinh 9.2, hay trinh bay
su hinh thanh lién két ion trong
phan tt NaCl khi cho sodium
tdc dung vdi chlorine.

6. Cacion Na* va (I" ¢ cdu hinh
electron nguyén ti clia cdc khi
hiém tuong tingnao?

Trinh bay su hinh thanh lién
két ion trong phan t& MgO
khi cho magnesium tdc dung
vGi oxygen.

7. Quan sét Hinh 9.3, cho biét:

a) Tinh thé NaCl ¢6 cdu triic ctia hinh
khoi nao.

b) Cacion Na* va (I~ phan bd trong
tinh thé nhu thé nao.

¢) Xung quanh mai loai ion ¢6 bao
nhiéu ion ngugc dau gan nhat.

8. Em hiéuthé nao vé tinh thé ion?



Do cac hgp chition c6 cdu truc tinh thé va luc hut tinh dién manh nén ching thudng ton
tai ¢ trang thai ran trong diéu kién thuong.

jon tht ong ton tai § trang théi rdn, khé néng
6 trang thai ran. Hop chit ion thuong dé tan
y dan dién.

» Thuc hanh 13p rap mé hinh tinh thé NaCl (theo mé hinh ¢6 san)
Buidc 1: Xac dinh s6 lugng moi loai khoi cau va s6 lugng cac
thanh néi can st dung.
Buéc 2: Lap xen ké cac khéi cau va thanh néi nhu hinh
minh hoa (Hinh 9.4a).
Buéc 3: Hoan chinh mé hinh tinh thé NaCl (Hinh 9.4b).

9. Quan sat cac budc trong Hinh 9.4,
cho biét can bao nhiéu thanh ni
va khoi cau moi loai dé |3p rép
thanh mo hinh mét 6 mang tinh
thé Nadl.

(a)
A\ Hinh 9.4. Minh hoa cach lap rap mé hinh tinh thé Nacl

@ Trai nghiém nuéi tinh thé
1. Chudn bi
Dung cu: Coc thuy tinh, dia thuy tinh, day chi, que nh, thia, bép dun, hop xdp, keo dén, nhiét ké, nhip sat.

Hoa chat: Alum (phén chua, potassium alum), nuc cat (c6 thé st dung nuéc loc).

2. Cacbudc tién hanh

Burdc 1: Tao tinh thé mém

— (ho alum vao coc thuy tinh chiia 100 mL nudc soi, khudy déu cho dén khi
alum khong thé tan hét dugc nita. Ha nhiét do dung dich xudng xap xi 50 °C,
gan bo can ling, thu dugc dung dich alum bao hoa 6 xap xi 50 °C. o

~ R6t 30 mL dung dich alum bdo hoa & xdp xi 50 °C vao dia thuy tinh va dé i
nqudi dén nhiét dé phong. A\ Nubi tinh thé alum

— Sau 1 ngay, xudt hién cactinh thé nhé. Dung nhip sat chon mdt tinh thé ¢6 hinh dang dep va trong sudt dé
lam tinh thé mam. Sau d6, cn than gan tinh thé nay vao déy chi bang keo dan va budc 1én que nho.

®

s



Budc 2: Nudi tinh thé

~ Nhiing tinh thé mam vao c6c chita 50 mL dung dich alum bao hoa &
xap xi 50 °C. Tiép theo, day cdc bang mdt miéng bia dé trénh bui ban géy
anh hudng t6i qué trinh két tinh. Sau d6, dat cdc vao trong hop xop dé 6n
dinh nhiét do va tranh rung lac.

— Sau 1 ngay, ldy tinh thé ra khéi cc, phun nhe mdt it nudc dé ria sach roi
tiép tuc nhiing tinh thé vao dung dich alum béo hoa & xap xi 50 °C (can o :
chudn bi lai dung dich alum bao hoa & xap xi 50 °C). Khi rtta, khong nén i Tinh thé alum
cham tay vao tinh thé dé tranh lam md bé mdt, khién tinh thé thu dugc
gidm do trong sut.

— Lap lai céc budc trén hang ngay va theo doi cho dén khi tinh thé dat kich thudc mong mudn.

BAI TAP
1. lon Mg? c6 cau hinh electron giéng cau hinh electron ctia khi hiém nao cho dudi day?

A. Helium. B. Neon. C. Argon. D. Krypton.

2. Cho cécion sau: Ca?, F, Al** va N*. S ion ¢6 cdu hinh electron ctia khi hiém neon la
A. 4. B. 2. .1 D, 3.
3. Potassium va magnesium la c&c nguyén t6 thiét yéu doi véi co thé sinh vat séng.

a) Viét cau hinh electron ctia cacion dugc tao thanh tir nguyén tir clia cac nguyén té nay. Ching
c6 cau hinh electron ctia nhiing nguyén ti khi hiém nao?

b) C6 hgp chét ion nao chi tao bdi céc ion trén véi nhau khéng? Vi sao?

4. Hoan thanh nhiing théng tin con thiéu trong bang sau:

C6ng thiic hop chation Cation Anion
(aF, ? ?
? K or

5. Sodium oxide (Na,0) c6 trong thanh phan thuy tinh va cac sén phdm gém su. Trinh bay su hinh
thanh lién kétion trong phan ti sodium oxide.



@ Trong viéc hinh thanh lién kéthod hoc, khong phai ldc nao

Té khéng thé cho
hoac nhéan tir cau 1
electron. Vay ching
minh tinh sac nhi?

Minh cling
nhau chia

cdc nguyén tir cling cho, nhan cac electron hoa tri vdi nhau
nhutrong lién kétion. Thayvao do, chiing c6 thé cuingnhau
str dung chung cac electron hoé tri dé ciing thod man quy
téc octet. Trong trudng hgp nay, mét loai lién két hoa hoc

mai dugc hinh thanh. B4 la loai lién két gi? A

A Cacnguyén ti tim cach
tré nén bén hon
‘&P SUHINH THANH LIEN KET CONG HOA TRI
> Tim hiéu s hinh thanh lién két trong cacphan tir
hydrogen chloride, oxygen va nitrogen
H-+ -(f_;:[: — H :(§|=
A\ Hinh 10.1. Su hinh thanh lién két trong phan ti HCI )
1. Quan sdt cac hinh tir 10.1
o & 0 — 00" dén 10.3, cho biét quy tic

octet da dugc dp dungra sao
khi céc nguyén ti tham gia
o hinh thanh lién két.
*N-+-N:—:N&N: 2. Gidi thich sy hinh thanh lién két
A Hinh 10.3. Syhinh thanh lién két trong phan ti N, trong cc phan trHCl, O, va N,.

A\ Hinh 10.2. Su hinh thanh lién két trong phan tir O,

-®



lién két dugc hinh thanh gitia
ay nhiéu cap electron chung,

Gitia nguyén ti hydrogen va nguyén tti chlorine trong phan
ti HCl c6 mét cap electron chung, dugc biéu dién bang mot
gach noi “-7, do la lién két don. Do do lién két trong phan
tu HCI dugc biéu dién la H-CL

Gitia hai nguyén tu oxygen trong phan tu O, c¢6 hai cap
electron chung, dugc biéu dién bang hai gach n6i “=”, do
la lién két doi. Do do lién két trong phan ti O, dugc biéu
dién la O=0.

Gitia hai nguyén tu nitrogen trong phan ti N, c6 ba cdp
electron chung, dugc biéu dién bang ba gach n6i “=7, do la
lién két ba. Do d¢ lién két trong phén tii N, dugc biéu dién
laN=N.

Cac cong thiic H-Cl, O=0 va N=N goi la cong thiic cau tao
cia HCl, O, va N,.

» Tim hiéu cach viét cong thic Lewis

Cong thiic Lewis bi€u dién sy hinh thanh lién két hod hoc
gilia cac nguyén tu trong moét phan ti. Cong thiic Lewis
ctia mot phéan ti dugc xay dung tii cong thiic electron cla
phan ti, trong d6 mai cap electron chung gitia hai nguyén
tu tham gia lién két dugc thay bang mot gach néi “~"

v Bdng 10.1. Céng thic electron, cong thiic Lewis va cdng thiic cau tao

ctia mét s6 phan tu
Hl H:Ck H—Cl: H-Cl
0, 0::0 0=0 -0
N, NN N=N: N=N
H Nt H H—N—H | H=N—=H
NH, > | |
H H H
(0, 05 G0 O=c=0 | 0=C=0

3. Thé nao la lién két don, lién két
doi va lién két ba?

©

Trinh bay su hinh thanh lién két
cdng hod tri trong phan ti (.

- 4. Viét cong thtic electron, cong
thtic Lewis va cong thuic cu tao
ciaCl, HOvaCH,

&

Trinh bay su hinh thanh lién két
cong hod tri trong phan td NH,.



@ LIEN KET CHO - NHAN

'» Tim hiéu khai niém vé lién két cho — nhan

Trong trudng hgp cdp electron chung gitia hai nguyén tu tham gia lién két chi do mét nguyén
tii dong gop thilién két cong hoa tri gitia hai nguyén ti la lién két cho — nhan.

Vi du 1: Trong phan ti H,O, nguyén tii oxygen con 2 cip
electron chua lién két, ion H' c6 orbital trong, khong chtia @

electron. Khi cho H,O két hgp véi ion HY, nguyén t oxygen
’ =P = F i 5. Biét phan t& (O ciing ¢4 lién

két cho — nhan. Viét cong thic
electron va cong thiic cdu tao
ctia C0.

6. Cho biét dac diém cta nguyén tit

st dung mot cap electron chua lién kétlam cdp electron chung
v6i ion H' tao thanh ion hydronium (H,0"). Trong ion H,O",
nguyén tli oxygen dong gop cdp electron chung nén la nguyén
tli cho, ion H' khong dong gop electron, dong vai tro nhan
electron. T4t ca cac lién két O—H trong ion H,O' la tuong N
duong nhau, nhung dé biéu dién lién két cho — nhan hién dién ll(h?” V? nguyen Eu i terng
trong ion, ngudi ta dung mot mui tén dugc hudng tii nguyén e e
tli cho sang nguyén tti nhan dé phan biét véi cac lién két con lai.

S >
fo../\ + \ 2
H/ \H L 7 O—H Tinh bay lién két cho — nhan

trongion NH, .

én két cong hoa tri, trong d6 cip

@ PHAN BIET CAC LOAI LIEN KET DUA THEO
PO AM DIEN
'» Phan biét lién két cong hoa tri phan cucva khdng phan cuc

Ta da biét do am dién clia mot nguyén ti dic trung cho
kha ndng hut electron ctia nguyeén tii do khi tham gia hinh
thanh cac lién két hoa hoc.



Trong Bang 10.1, quan sat cong thiic electron ctia cac phan
tu, cac cap electron chung trong cac phan tii O, va N, khong
léch vé phia nguyén tu nao, trong khi véi cac phan ta HCI,
NH, va CO,, cip electron chung léch vé phia nguyén ti co
d6 am dién I6n hon.

Lién két cong hoa tri trong cac phan ti O,, N, la lién két
cdng hoa tri khong phan cuc, trong cac phan ti HCl, NH,
va CO, la lién két cong hoa tri phan cuc.

han cuc la lién két cong
wng khong léch vé phia

két cong hod tri

¢ lalién
é phia nguyén ti c6

1 vé phi

2 Phén biét loai lién két trong phan tir dva trén gia tri hiéu
do6 am dién

Co thé dua vao hiéu dé am dién (Ay) gitta hai nguyén tu
tham gia lién két d€ du dodn loai lién két gita ching theo
Bang 10.2.

WV Béng 10.2. Hiéu d6 am dién (A7) va loai lién két tuong ting

0<Ay<0,4 (0ng hod tri khong phan cuc
04< Ay <17 (ong hod tri phan cuc
o'y e ) lon

Duya vao gia tri d¢ am dién trong bang tuan hoan (Hinh 5.2
trang 37) d€ tinh Ay, va c6 thé dy dodn kiéu lién két trong
cac phan ti.

@-

7. Vi sao lién két cong hod tri trong
cdcphanti(l, O, N, lalién két
cong hod tri khong phan cuc?

8. Trong cdc phan t& HC, NH, va
(O,, cdp electron chung léch vé
phia nguyén ti nao? Gidi thich.

S

Néu thém vi du vé phan tr ¢6
lién két cong hod tri khong phan
cuc va lién két cong hod tri phan
cuc. Viét cong thiic electron clia
chiing d& minh hoa.

9. Lién két cong hod tri trong
phan ti dang A, luon la lién
két cong hod tri phan cuc hay
khong phan cuc? Gidi thich.



W Bang 10.3. Hiéu dé am dién (AY)
va loai lién két trong mét sé phan i

_ 10. Em ¢6 nhan xét gi khi cap

H, Ay =255-2,20=035 (C6ng hod tri khong phan cuc electron chung trong lién két
léch han vé phia mot nguyén
ta?

HC Ay =3,16-2,20=0,96 Cong hod tri phan cuc
NH, Ay =3,04-2,20=0284 (ong hod tri phan cuc
MgO Ay =344-131=213 lon @
Cho biét loai lién két trong cac
K,O Ay, =344-0,82=2,62 lon phan td MgCl,, CO,vaCH,;?

&) SU HINH THANH LIEN KET G, T VA NANG
LUONG LIEN KET

‘> Tim hiéu su hinh thanh lién két c valién két 7t

Lién két cong hod tri dugc hinh thanh khi cac orbital

nguyén tu ctia hai nguyén t6 xen phu lan nhau. Su xen phu

nay c6 thé xdy ra theo hai cach la xen phu truc va xen pha

bén, hinh thanh nén hai loai lién két cong hoa tri tuong ting

1a lién két & va lién két . 11. Quan sét cdc hinh tir10.5 dén
10.8, cho biét lién két nao trong

moi phan ttr duoc tao thanh bi
H H H

P ‘,,:},’i?.\__(_, su xen phi truc hodc xen ph
E }x‘?‘ + :9:' ;é — —',{f i&— Py > z .
et | N el P hén clia céc orbital.

Is 1s Xen phu truc ss

A\ Hinh 10.5. Su'xen phii giiia hai AO 1s ctia hai nguyén tir hydrogen
hinh thanh lién két G trong phan ti hydrogen

Is 2p, Xen phu truc sp

A\ Hinh 10.6. Suxen pht giita AO 1s cia nguyén tit hydrogen
va AO 2p ctia nguyén ti fluorine hinh thanh lién két

roisg kit 6 iydkogen fucHde 12. M0 ta suhinh thanhliénkét .

.
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2p, 2p, Xen phu truc pp

A\ Hinh 10.7. Su xen phu giifa hai AO 2p ctia hai nguyén tit
fluorine hinh thanh lién két G trong phan ti fluorine

Xen phii truc pp va xen phi bén pp

A\ Hinh 10.8. Su xen ph giifa cac orbital hinh thanh lién két G valién
két Tt trong phan tioxygen

' Tim hiéu khi niém nang lugng lién két (E,)

Cho cac phuong trinh phan ting saw:

13. Mo ta su hinh thanh lién két 7.

A Xenphibénpp

14. Quan sat Hinh 10.8, hdy so
sénh suthinh thanh lién két o va
lién kétm.

15.Theo em, thé nao la lién két boi?

~ Phan tlnao dudi day c6 chia lién

 kétboi: 1, HO, 0,vaN?

. 16 Su xen pht ¢6 su tham gia cta
"~ orhital nao luén la xen phi truc?

17 Sa lién két o va lién két 7 trong

mdi lién két don, lién két doi
va lién két ba lan luot bang bao
nhiéu?

H (g) > 2H(g) E, =432 kJ/mol (1) @

N,(g) — 2N(g) E, = 945 kJ/mol (2)

Ta ndi nang lugng lién két E, trong phan ti H, va N, lan
lugt la 432 kJ/mol va 945 kJ/mol. Diéu nay c6 nghia can
cung cap 432 kJ va 945 kJ d€ lan lugt pha vo 1 mol khi H, va
1 mol khi N, thanh cdc nguyén ti & thé khi.

Ning lugng lién két ddc trung cho d¢ bén cua lién két. Nang
lugng lién két cang 16n thi lién két cang bén va ngugc lai.
Déi véi cac phan ti nhiéu nguyén tii, tong nang lugng lién
két trong phan tu bing nang lugng cin cung cap dé pha vo

hoan toan 1 mol phan ti d6 & thé khi thanh cac nguyeén tu
& thé khi.

&

Vé so do xen phu orbital gitia 2
nguyén t carbon hinh thanh lién
két doi trong phan tit ethylene
(CH,).

18. (an c( gid tri nang luong lién
két H—H va N=N da cho, lién
két trong phan tl nao dé bi pha
vd hon?



Vidu 2:
T6ng nang lugng lién két trong phan ti CH, la 1 660 kj/mol. @

CH,(g) > C(g) + 4H(g) E, = 1660 kJ/mol 19. Theo em vi sao ndng lugng

A o, A r . . 7
Do d6, nang lugng lién két trung binh ciia mat lién két C-H I kethomon gk Bl diong|

. 1660
la

=415 kJ/mol.

S

Nitrogen chiém khodng 78%
thé tich khong khi nhung chi
hoat dong & nhiét do cao. Vi sao

g nitrogen |a mot chat khi khong
{0t lién keét hod hoc 1a  poat dong & diéu kien thuong?

ét hod hoc la nang lugng
1 lién két d6 6 thé khi, tao

(@ (b)
A\ Phan tir CO, khéng phén cuc (a); Phan tirH,0 phan cuc (b)

e Phan t&r phan cuc la phan tit c6 tong tat cd moment lugng cuc trong phan titkhackhong. Cac phan tir phan cuc
thudng tan t6t trong nudc va cdc dung moi phan cuc khac.

e Phan tir khong phan cuc 1 phan ti ¢6 tong tat cd cdc moment ludng cuc trong phan tir bang khong. Phan tir
khdng phan cuc thuong hoa tan tot trong cac dung moi khong phén cuc,

®



'® Thuc hanh lap rap mé hinh phan ti mét s6 chat
Buiéc 1: Xac dinh hinh hoc phan tii cta chat can lap rap. Vi 20. Trinh by céc budc trong qué
du phéan ti methane (CH,) c6 dang ti dién déu, phan tu trinh 1&p rdp mé hinh phan tit
carbon dioxide (CO,) c6 dang dudng thang, ... NH,.

BuiGc 2: Xéc dinh s6 lugng cdc loai lién két va kiéu lién két  21. M hinh sau biéu dién phan i
trong phéan tu, qua do6 xac dinh s6 ligng méi loai khoéi cau (H, hay phan tir CH,C1?
va s6 thanh néi can dung.

Buéc 3: Hoan chinh mo hinh phén tu.

(a) (b) n | guyel
A Hinh 10.10. Hop 14p r4p mé hinh phan ti (a) va mé hinh phan ti NH, (b) qﬁﬁmﬂgmﬁiﬂmﬁi ng.

BAI TAP
1. Trong phéan t iodine (l,), méi nguyén tu iodine da gép mot electron dé tao cap electron

chung. Nh& d6, mbi nguyén ti iodine da dat cdu hinh electron bén viing ctia khi hiém nao
dudi day?

A. Xe. B. Ne. C.Ar. D.Kr.

2. Hydrogen sulfide (H,S) va phosphine (PH,) déu la nhiing chat c6 mui khoé ngi va rat doc. Trinh
bay su tao thanh lién két céng hoa tri trong phan t cadc chat trén.

3. Viét cong thitc Lewis clia cac phéan ti CS,, SCI, va CCl,.
4. Trinh bay su hinh thanh lién két cho — nhan trong phan ti sulfur dioxide (SO,).
5. M6 ta su tao thanh lién két trong phan tir chlorine bang su xen pht cla cac AO.

6. Su xen phu gilta hai orbital p trong trudng hgp nao sé tao thanh lién két 6? Trong trudng hop
nao sé tao thanh lién két ©? Cho vi du.

7. Cho biét s6 lién két o va lién két t trong phan tlr acetylene (C_H,).
8. Nang lugng lién két ctia cac hydrogen halide dugc liét ké trong béng sau:

HF 565
Hd 427
HBr 363
HI 295

Sap xép theo chiéu tang dan do6 bén lién két trong cac phan tit HF, HCl , HBr va Hl.

®-



B vucme |

LIEN KET HYDROGEN
VA TUGNG TAC VAN DER WAALS

xuat hién lién két hydrogen.

L

— Tnnh bay dugc khai niém lién két hydrogen. Van dung dé giai thich duoc su

—  Néu dugc vai tro, anh hudng cla lién két hydrogen tdi tinh chét vat Ii clia nudc

— Néu duogc khai niém vé tuong tac van der Waals va anh hudng cla tuong tac
nay téi nhiét dé néng chay, nhiét do sbi clia cac chat.

@ Cac nha hod hoc da nghién ctru va két luan rang néu
khong co lién két hydrogen thi nudc sé soi & —80 °C.
Nhu vay, trong diéu kién thudng, nudc sé ton tai & thé
khi (hai nudc). Khi do, trén Trai Dét sé chdng ¢6 céac dai
duang, song, ho, ... va ciing khdng bao gic c6 mua. Moi
su song sé khong ton tai. Trdi Bat sé la mét hanh tinh
chét néu khong cé su hién dién cua lién két hydrogen.
Lién két hydrogen gilia cac phan t nudc dugc tao
thanh nhu thé nao? Anh hudng cda lién két hydrogen
téi tinh chat vat li clia nudc ra sao?

&) LIEN KET HYDROGEN
> Tim hiéu vé lién két hydrogen
Nudc va hydrogen sulfide (H,S) ¢6 cdu tric phan ti tuong
tu nhau. Tuy H,S cé kich thuéc phan ti l6n hon nhung
nhiét do soi cta hgp chit nay (-60 °C) thap hon nhiéu so
v6i nude (100 °C). Diéu nay c6 thé dugce giai thich boi su
phéan cuc khac nhau ctia lién két trong moéi phan tu.
"O.. I.S..
N 7\
H H H H

A\ Hinh 11.1. Cau triic phéan ti cia nuéc va hydrogen sulfide
Luc hut tinh dién gitia nguyén tii H mang mét phan
dién tich duong (linh dong) ctia phan ti H,O nay véi
nguyén ti oxygen mang mot phan dién tich am cuta
phan tt H,O khac, tao thanh lién két yéu gitia cac phan
ti nudc, goi la lién két hydrogen, thuong dugc biéu
dién bang dau ba cham (...).

A\ Nudc can thiét doi véi suséng

1. Giita lién két S—H va lién két
O-H, lién két nao phén cuc
manh hon? Vi sao?




5 6 ®
SH/ \HSV SH/ \HS- 2. Quan sdt cac hinh 11.2va 11.3,

- em hiéu thé nao 13 lién két
5O Lién kit hydrogen hydrogen gifa céc phan ti?
T
H H

A\ Hinh 11.2. Lién két hydrogen giira cdc phéan ti nuéc

3. So sanh do bén cta lién két
hydrogen vdi lién két cong hod
tri va lién kétion.

©

Diéu gi dé khién H,O c6 nhiét do
s0i cao han H,S? Gidi thich.

2 Tim hiéu vai trd, anh hudng ctia lién két hydrogen t6i tinh
chat vat li ciia nudc
So v6i cac hgp chat co cdu triic phan ti tuong tu, cac hgp
chat co lién két hydrogen déu c6 nhiét do so6i cao hon do
tao dugc lién két hydrogen lién phan tii va tan t6t hon trong

nudc do tao dugc lién két hydrogen véi cac phan ti nudc. 4. So sinh nhiét do sbi va kha
Nudc la mot hgp chat c6 nhiét do6 nong chay va nhiét do nang hoa tan trong nudc giia
s0i cao hon so v6i nhiéu hgp chat co cung cdu tric phan tu NH, va CH,. Gidi thich.

nhung khong tao dugc lién két hydrogen gitia cac phan ti

v6i nhau.

Ngoai ra, nudc con la mot dung moi tot, khong chi hoa tan

dugc nhiéu hgp chat ion, ma con hoa tan dugce nhiéu hgp

chat co lién két cong hoa tri phan cuc. Ddc biét, cac hgp

chét c6 thé tao lién két hydrogen véi nudc thuong tan tot

trong nudc. Hau hét cac phan ting hod hoc quan trong doi

v6i su song déu dién ra & moi trudng nudc bén trong té bao.
5 5 5

; H——O e H—Oa
\ X \ o' 5 5

R H

...O—H"‘ 6_8'
8R/ O—H

&'

A\ Hinh 11.4. Lién két hydrogen gitia alcohol va nuéc

®-



5 -
CHUY
) 5 & X / H - e X
H—O »+H—N H ’ o
\ ., Ne » o+ No o Tinh thé phan ti ciu tao tif nhitng
H H--O—H---N—H phén tir dugc sap xép mot cach
SH/ Iil/ déu dan theo mot trat tu nhdt
A Hinh 11.5. Lién két hydrogen giita ammonia va nuéc dinh trong khong gian, tao thanh

mot mang tinh thé. Gac diém nit
Nudc & trang thai ran c6 thé tich 16n hon khi & trang thai ciamang tinh thé 12 nhitng phan

long. D6 la do nude dé co ciu tric tinh thé phan td véi bon tl lien két véi nhau béng luc
phan ti H,O phéan b6 & bon dinh ctia mt ti dién déu, bén | tuong tac yéu giita cac phan ti.

trong la cdu tric rong (Hinh 11.6). Diéu nay li giai tai sao
nudc da noéi duge trén mat nudc long.

5. Gidi thich vi sao mot phan ti
nudc 6 thé tao duoc lién két
hydrogen t0i da vdi bon phan tit
nuidc khdc.

0 Nguyén tii oxygen
@ Nguyén tit hydrogen

u kién thudng
B2C )

y) TUONG TAC VAN DER WAALS

% Gidi thiéu vé tuong tac van der Waals (van do Van)

Trong phan tii, cac electron khong ngling chuyén dong.
Khi cac electron di chuyén tap trung vé mot phia bat ki cua
phan ti sé hinh thanh nén cac luéng cuc tam thoi. Vi duy,
ta c6 thé tim thdy cac electron phan bé nhu Hinh 11.7 trong

mot phan td. 6. Quan sat Hinh 11.7, cho biét thé
nao la mét Iu@ng cuc tam thoi.

,

A\ Hinh 11.7. Luéng cuc tam thai dugc hinh thanh do su phéan bé
khéng déng déu clia cac electron trong phan ti&



Cac phéan tii c6 ludng cyc tam thoi cing c6 thé lam cac
phan tl lan can xudt hién cac ludng cuc cam dng. Do
do, cac phan tu c6 thé tap hgp thanh mot mang luédi véi
cac tuong tac ludng cuc cam ting , dugc goi la tuong tac
van der Waals (Hinh 11.8).

®

7. (&clubng cuc tam thai va lubng
cuc cdm Ung hit nhau bang luc
hit nao?

® %%

A\ Hinh 11.8. Mang luéi tuong tac luéng cuc cdm ing dugc tao thanh béi luéng cuc tam thoi

» Tim hiéu anh huéng cia tuong tac van der Waals dén
nhiét d6 nong chay va nhiét do soi cac chat
Tuong tac van der Waals dugc s dung dé giai thich su khdc
biét vé nhiét d6 nong chay va nhiét do soi gitia cac chat.

WV Béng 11.1. Nhiét @6 séi va nhiét d6 néng chay ctia cac khi hiém

Nhiét do

; =272°C | -247°C | -189°C | -157°C [ -119°C | -71°C
néng chdy

Nhiét dosoi | —269°C | —246°C | -186°C | -152°C | -108°C | -62°C

luc tuong tac yéu gitia
nh do sy xudt hién cta
i va ludng cuc cam ting.

am tang nhiét do nong
chét. Khi khoi lugng
hén ti ting thi tuong

9. Gidi thich xu huéng bién di
ban kinh nguyén ti, nhiét do
néng chay va nhiét d9 sbi cla
cdc nguyén t6 khi hiém trong
Bang11.1.



BAI TAP

1. Hop chat nao dudi day tao dugc lién két hydrogen lién phén ti?

A.CH,. B. H,0. C.PH.. D.H,S.

2. Suphéan bé electron khéng déng déu trong mét nguyén ti hay mét phan tir hinh thanh nén
A.mét ion duang. B. motion am.
C. moét ludng cuc vinh vién. D. mot ludng cuc tam thai.

3. Khi hiém nao dudi day cé nhiét dé soi thap nhat?
A.Ne. B. Xe. C.Ar. D.Kr.
4. Biéu dién lién két hydrogen gitra cac phan tit:
a) Hydrogen fluoride.
b) Ethanol (C,H;OH) va nudc.

5. Trong hai chat ammonia (NH,) va phosphine (PH,), theo em chat nao cé nhiét dé séi va doé tan
trong nudc I1én hon? Gidi thich.



BHANRUNGIOXI§H O NS KEHU;

PHAN UNG OXI HOA - KHU
VA UNG DUNG TRONG CUQC SONG

Néu dugc khéi niém va xac dinh dugc s6 oxi hoa clia nguyén tf cac nguyén
to trong hgp chat.
Néu dugc khai niém vé phan ting oxi hod - kh(t va y nghia ctia phan tng

>

oxi hod - khur. _— ~
- M6 t& dugc mét 56 phédn ting oxi hod — khir guan trong gén lién vdi cude séng.

Céan bang duoc phan ting oxi h i bang phuang phap thang bang electron.

\

@ Bom dém cé thé phat ra dnh sdng dac biét, khéong toa
nhiét nhu anh séng nhan tae. Cdu tao bén trong I6p
da bung clia dom dém 1a day céc té bao phat quang
c6 chura luciferin. Luciferin tac dung v&i oxygen, ciing
xUc tac enzyme, dé tao ra 4nh sang. Day la phan tng
oxi hoa — khtr.

Trong cudc s6ng ciing nhu trong tu nhién c6 nhiéu hien B g

tugng ma nguyén nhan chinh la do phan dng oxi hod — WA Con domdsm
khir gay ra. Phan Ung oxi hod — khur la gi? Vai tro quan

trong clia chiing trong cudc séng nhu thé nao?

q) SO OXI HOA

» Tim hiéu vé sé oxi hoa

1. Quan st Hinh 12.1, hay viét qua
trinh nhudng va nhan electron
trong phdn (ing gita magnesium
va oxygen.




®

2. Quan sdt Hinh 12.2a, hydrogen
chdy trong chlorine véi ngon
Itra sang, tao hop chdt hydrogen
chloride (HCI). Néu cap electron
chung trong hgp chat cong hod
tri HCl léch han vé phia nguyén

$6 oxi hoa la dai lugng quan trong trong viéc nghién ctiu t I (Hinh 12.2b), hy xdc dinh

cac phan Ung c6 su chuyén dich electron, la dién tich gia
dinh ctia nguyén tt nguyén to6 trong hgp chat.

A\ Hinh 12.2. Hydrogen phan (ing véi chlorine (a) va céng thiic electron
cta phan ti hydrogen chloride (b)

dién tich cia cdc nguyén td
trong phan ti HC.

n tU trong phan td 1a
7én t6 d6 néu gia dinh
‘hdn vé nguyén ti cla
in hon.

Cdch biéu dién sé oxi hod:
A ’ + « . £
S$6 oxi hoa dugc dat ¢ phia trén ki hiéu clia nguyén to. LN+ Soxihos

H-1 42 -2 A4F Sy X ~<a—Kihiéunguyén t6
Vidu I: HCl, MgO, KCl, HCIO

» Xacdinh so oxi hoa clia nguyén tii cac nguyén to

S6 oxi hod clia nguyén ti mét nguyen t6 la mot s6 dai s6
dugc gan cho nguyén tu ctia nguyén t6 dé va thuong dugc
xac dinh theo cac quy tic sau:

3. Néu diém khdc nhau gitta ki hiéu
s0 oxi hod va ki hiéu dién tich

) ‘ ctiaion M trong hinh sau:

Quy tac 1: S6 oxi hod ctia nguyén tii trong cac don chat bang 0.

z AN . 4 ke 7 A . g Séox'hoa’
Vi du 2: S6 oxi hod ctia cdc nguyén ti trong don chit Na, 5 -
0,, 0,, Hg, ... déu bang 0. M
Dién tichion
Quy tdc 2: Trong mot phan ti, tong s6 oxi hod clia cdc 4. Dy doan s6 oxi hod clia cic
nguyén tii bang 0. nquyén titrong nhom 1A, l1A, lIIA
Vi du 3: Téng s6 oxi hod clia cac nguyén ti trong phan tu trong cdc hop chdt. Gidi thich.

NH, 1a: (-3) + 3 x (+1) = 0.

Quy tdc 3: Trong cdc ion, s6 oxi hod ctia nguyén tt (d6i véi

ion don nguyén tii) hay tong s6 oxi hoa cac nguyén tt (do6i

voi ion da nguyén ti) bang dién tich caa ion do. @

Vi dy 4: S6 oxi hod clia nguyén tii Na, Cl trong Na*, Cl" lan  Hdy xdc dinh s6 oxi hod clia céc
nguyén tlf trong cdc don chat, hgp
chat vaion sau: Zn, H,, (I, 0%, %,
HSO0; , Na$,0,, KNO,.

lugt bang +1, -1; s6 oxi hod ctia nguyén ti C va O trong
CO; lan lugt bing +4 va -2.




Quy tac 4: Trong da s6 cac hgp chét, s6 oxi hod clia hydrogen @
bang +1, trii cac hydride kim loai (nhu NaH, CaH,, ...). S6 oxi
hod clia oxygen bang -2, trii OF, va cac peroxide, superoxide
(nhu H,0,, Na,0,, KO,, ...). Kim loai kiém (nhém IA) luén c6
s6 oxi hoa +1, kim loai kiém thé (nhém ITA) ¢6 s6 oxi héa +2.
Nhom (aluminium) c6 s6 oxi héa +3. S6 oxi hoa clia nguyén ti

Xdc dinh 56 oxi hod dua vao cong
thiic cu tao: Tinh dién tich cdc
nguyén tir trong hop chat vdi gia
dinh cdp electron chung thudc
han vé nguyén ti ctia nguyén to

nguyén t6 fluorine trong cac hop chat bang -1. <685 am dién 16 hon.
Vidu 5: Tinh s6 oxi hod ctia S trong cac hgp chat va ion sau: Vi du: Methane c6 cong thiic céu
H,S, SO,, SO, 507" tao la: ’
v h1 N . ! il |
bit x 1a s6 oxi hoa cta S. H_(l;_H
-2
Trong H,S: 2x(+1)+x=0 = x=-2 — Kihiéu H,S H
" Trong céclién két (—H, méinguyén
Trong SO,: x+2x(-2)=0 = x=+4 — Kihiéu SO, t gop chung 1 electron. Khi gia
- dinh cap electron chung thudc han
Trong SO : x+3x(-2) = -2= x=+4 — Ki hi¢u SO3 vé nguyén tif C, vi 0 4 ién két nén

” s6 oxi hoa cia Cla —4, cia H1a +1.
Trong SO; : x+4x(-2) =-2= x=+6 — Ki hiéu SOi_

&)

Magnetite la khodng vat sat tir
¢6 ham lugng st cao nhat dugc
dung trong nganh luyén gang,
thép, véi cong thiic hod hoc la
Fe,0,.

A Khoéng vét-magnetite
Hay xdc dinh so oxi hod cla
nguyén i Fe trong hop chat trén.

& PHAN UNG OXI HOA - KHU
» Tién hanh thi nghiém nghién ctiu vé phan iing oxi hoa - khir
Thinghiém: Phan (ing oxi hoa kim loai bang dung dich acid

Dung cu va hoa chit: Ong nghiém, day kém (Zn), dung
dich H,SO, 1 M.




Tién hanh: Cho vao 6ng nghiém 2 - 3 mL dung dich H,SO,,
tha vai m&u kém hat vao.
Zn phan ting v6i dung dich H SO, theo phiong trinh hod hoc:

0 +1 +2 0
Zn+ H,80, —> ZnSO, +H,T

Zn nhuong electron nén Zn la chat khu.

Qua trinh Zn nhuong electron goi la qua trinh oxi hoa: A Hinh 12.3. Kim loai Zn phan éng

ZO 22 .y véi dung dich H,SO, lodng
n— Zn e
Ion H' da nhan electron nén H' 1a chit oxi hoa. g

Qua trinh H* nhan electron goi la qua trinh khu: % HaZ npan.xetva ?'a'thKh Su‘tha),'
doi s0 oxi hod cia cdc nguyén tu
1 0

2H +2e—H, trong chat oxi hod va chat khi

tru6c va sau phan ting.
Vi du 6: Cho kim loai Zn phan ting v6i dung dich CuSO,
(Hinh 12.4),

Cho phuong trinh hod hoc clia céc
phan ting sau:

HS+Br,— 2HBr+S4 (1)
K00, -5 2KCI+30,T (2)
(0, + 2HA — GaCl, + €O, T

A\ Hinh 12.4. Kim loai Zn phan ting véi dung dich CuSO,

Zn phan ting v6i dung dich CuSO, theo phan ting:

0 +2 +2 0
Zn + CuSO, —— ZnSO, + Cul 0 G
0 5 Phdn ting nao la phan tng oxi
Qua trinh oxi hod: Zn——Zn + 2e hod — khi? Vi sao? Hay xéc dinh
qué trinh oxi hod va qud trinh
+2 0 2, .2 I 2 7,
Qua trinh khii: Cu + 2e——Cu khir cda cac phdn ting do.

- Nhan electron
$6 oxi hoé giam
Bikhit

h nhuGng electron. Qué trinh

-



» Tim hiéu vé phan ting oxi hoa - khir

Vidu 7: Khichlorine tdc dung dung dich sodium hydroxide ¢ [3m thé nao dé biét mot phan
theo phuong trinh hoa hoc: (ing |a phan (ing oxi hod — khi?

0 -1 +1
Cl, +2NaOH — NaCl + NaClO + H,O

Trong phan ting trén, nguyén tti chlorine vita nhuong vita nhan
electron, chi c6 sy thay d6i s6 oxi hoa clia nguyén tii chlorine.

Hay c6 thé noi, chlorine viia la chat khti, viia la chat oxi hoa. Hay néu 3 vi du vé phan ting c6 su

thay doi s6 oxi hod ctia nquyén tit
= va 3 vi du vé phan ting khong c6 su
kht 1a phin ting hod hoc, thay doi s6 oxi hod ctia nguyén tu.
lectron gitia cac chat™

i s6 oxi hod ctia mot s6

khii luon xay ra dong thoi
h kht.

® -

) T s . O 7 4
o Chat oxi hod manh thuong Ia cdc hop chat chia nguyén tit clia nguyén t6 c6 so oxi hod cao (nhu Mn0;, (r0;,

+6 ‘
(05", ...) hodc don chit il cdcnguyén t6 ¢6 o am diénl6n (nhu F,, 0,, Cl,, Br,, ..).

‘ ‘ S
© Chat khir manh thuong I cdchap chét chida nguyén i clia nguyén to 6 s6 oxihod thap (nhu H, S , K1, Na H1, ...) hodc
don cht kim loai (nhu kim loai kiém, kiém thg, ...). o=

=1 +4

» (hét chita nguyén ti clia nguyén 6 c6 s6 oxi hod trung gian (nhu H,0,, S0,, N0, .) th tuy thudc vao diéu
kién phan tng (tdc nhdn va moi truding) ma thé hién tinh khi, hodc tinh oxi hod, hoac ca hai (vira tinh oxi hod
vira tinh khit hay tu oxi hod - kht).

&) LAP PHUONG TRINH HOA HOC CUA PHAN UNG OXI HOA - KHU

Co nhiéu phuong phap lap phuong trinh hoa hoc ctia phan ting oxi hoa — khti. Phuong phap
thong dung hién nay la phuong phép thang bang electron.

» Tim hiéu cach lap phuong trinh hoa hoc clia phan ting oxi hoa - khir bang phuong phap thang
bang electron

Nguyén tac ciia phuong phdp:
Téng s6 electron chét khii nhuong = Tong s6 electron chat oxi hoa nhan.
Dé 1ap phuong trinh hod hoc ctia phéan ting oxi hoda - khti theo phuong phéap thing bang
electron, ta thuc hién theo cac budc nhu trong Vi du 8.
Vi du 8: Lap phuong trinh hod hoc cho phan ting sau:
H,5 + O, — 80, + H,0

) “Chat” & day dugc hiéu la nguyén td, phan tdrhoacion.




Budc 1: Xac dinh s6 oxi hod ctia cidc nguyeén tli c6 sy thay

doi s6 oxi hoa trong phan ting, tii d6 xac dinh chat oxi hoa,
chat khi.

+1 -2

H, S

(Chat khir) (Chat oxi hoa)

+4-2 +1 -2

0
+ O, — §0, + H,0

Budc 2: Viét qua trinh oxi hoa va qua trinh kh.
-2 +
Qua trinh oxi hoa: S — S +6e

0 -2
Qua trinh khi: O, +4e 520

Budc 3: Xac dinh (va nhan) hé so6 thich hgp vao cac qua
trinh sao cho tong s6 electron chat khii nhuong bang tong
sO electron chat oxi hoa nhan.

2 +4
2x | S—— S + 6e

0 -2
3x | O2 +4e—— 20

Buéc 4: Diat cac hé s6 vao so do phan ting. Can bang s6

lugng nguyén tii ctia cac nguyén t6 con lai.

2H,S + 30,2280, + 2H,0

&) Y NGHIA CUA PHAN UNG OXI HOA - KHU
» Tim hiéu vé su chay cia nhién liéu

Gas (thanh phan chinh la hon hgp propane (C,H,) va butane
(C,H,,) dugc hoa long) dugc sti dung lam nhién liéu trong
nau nudéng. Gas chdy trong khong khi, xay ra phan ting oxi
hoa - khti, trong dé cac hydrocarbon bi oxi hoa va oxygen bi
kht, tao thanh san pham carbon dioxide va nudc. Cac phan
ling nay tod nhiét 16n va lugng nhiét nay thuong dugc ding
dé niu chin thic an (Hinh 12.5).

Hoén hop khi hydrogen va oxygenla
hon hop gay ra phan ting nd, trong
do6 hydrogen la chat khti va oxygen
la chat oxi hoa, tao thanh san phdm
nudc, dong thoi giai phong nang
lugng rat I6n. Ngay nay, phan ting §
nay dugc p dung dé kich né hén ©
hop nhién liéu cho cac tau con thoi
(Hinh 12.6).

A\ Hinh 12.6.Tau con thoi

Lap phuong trinh hod hoc ctia cic

phdn ting oxi hod — khi sau, xdc

dinh vai tr0 cla cdc chat tham gia

phan tng.

KMnO, + HCl — KCl + MnCl,
+0,T+H0(1)

NH, + Br,—> N, +HBr )
NH, +Cu0 -5 Cu+N,+H,0 (3)
FeS,+0, > Fe,0,+50,  (4)

KC10,M% 5 k(40,7 (5)

A Hinh 12.5. Gas chay trong
khong khi toa nhiétlén

7. Lap phuong trinh hod hoc cla
phén tng dot chdy gas trong
khong khi va phan ting kich no
hon hop nhién liéu cta tau con
thoi. Xac dinh vai tro clia cc
chat trong moi phan ting.



¥ Md ta mét so phan ing oxi hoa — khit quan trong gan lién vdi cudc song

Anh sang mat troi

8. Quan sat Hinh 12.7 va doc
thong tin, hdy lap phuong trinh
hod hoc ctia phan ting quang
hop 6 cdy xanh. Qud trinh
quang hgp cta thuc vat 6 vai
tro quan trong nhu thé nao doi
véi cudc song?

Quang hgp & thuc vat

Quatrinh quang hgpxayra
khi c6 diéu kién anh sang
mat troi, khi dé carbon
dioxide va hoi nudc duoc
diép luc hap thy, tao san
phdm glucose (CH,,0,)
A Hinh12.7. dé tong hop carbohydrate
Quatrinh quanghgp ciacdyxanh  v3 gidi phdng oxygen.

Luyén kim

Ki thuat diéu ché kim loai doi

hoi ap dung phan ting oxi hod
khti nhuluyén chromium, gang
thép, nhom (aluminium), ...

San xudt gang xdy ra qua nhiéu
giai doan, trong dé phan ting
chinh 1a khi CO kht iron(III)
oxide & nhiét do6 cao, tao thanh
iron nong chay va khi carbon
dioxide.

Dién hoa

Cac qua trinh oxi hod - khi
xay ra c6 su tham gia ctia dong
dién hoac phat sinh dong dién
nhu: ma dién, ma nhing néng;
hoat dong pin - ac quy; dién
phan;...

A\ Hinh 12.8. San xuat gang

Ac QuY

LITHIUM

A\ Hinh 12.9. Ac quy va pin

Pin ding thong dung hién nay la pin kiém (hay pin alkaline).

. Tu thong tin vé “Luyén kim’,

viét phan tng cta khi carbon
monoxide kht iron(lll) oxide
¢ nhiét do cao. Lap phuong
trinh hod hoc clia phan ting
theo phuong phdp thang bang
electron, xdc dinh vai tro cta
cdc chat trong phan ting.

10. Doc thong tin vé “Dién hod” dé

hiét dugc phan ng oxi hod —
khtr gan lién véi cudc song. Lap
phuong trinh hod hoc ctia phan
ling sinh ra dong dién trong pin
khi zinc phan ting véi manganese
dioxide.

@

Hay néu thém mot s§ phan ting
oxi hod — khtt quan trong gdn vdi
dai song hang ngay.

Thanh phan ctia pin gom zinc, manganese dioxide va dung
dich potassium hydroxide. Trong moi truong kiém, kém
(zinc) phan ung véi manganese dioxide tao sdn phdm zinc
oxide, manganese(III) oxide va sinh ra dong dién trong pin.

ng gan lién voi cudc séng nhu sy chdy cta
ong co dot trong; cac qua trinh dién phan;

‘cuia qua trinh san xudt trong cac nganh cong
; san xudt phan bon; thudc bao vé thuc vat;




Ethanol
e

A\ Kiém tra néng do ethanol trong hoi thé tai xé A Sy chuyén mau tir da cam ( (5,02 )
bang may do néng dé con ’ "
sang xanh ( o )

Trong mdi trudng acid, anion dichromate ( (0% ) c6 mau da cam sé bi khit thanh cation Cr** c6 mau xanh.
Phan (ing nay dugc st dung dé kiém tra nong do ethanol trong hoi thd ctia tai xé. Trong mdy kiém tra hai thd,
K,(r,0, sé oxi hod ethanol (CH,CH 0H) thanh ethanal (CH,CHO), nén c6 su doi mau tir da cam sang xanh theo
phuong trinh hod hoc:

-1 +6 11 13
3CH,CH,OH + K (r.0, +4H,50, — 3CH CHO + (r,(S0 ), + K,S0, + 7H.0

BAI TAP

1.Tinh s6 oxi hoé clia nguyén ti cé danh dau * trong céac chat va ion dudi day:

a) K, Cr,0,, KMnO,, KCIO,, NH,NO, b) AIO;, PO, ClO;, SO

2. Lap phuong trinh hoa hoc ctia céc phan ting sau bang phuong phép thang bang electron, néu
rd chat oxi hoa, chat khir trong méi truong hop.

a) HCl + MnO, —*— MnCl, + Cl, + H,0
b) KMnO, + KNO, + H,50, — MnSO, + KNO, + K,SO, + H,0
¢) Fe,0, + HNO, — Fe(NO,), + NOT + H,0
d) H,C,0,+ KMnO, + H,50,— CO,T + MnSO, + K,SO, + H,0

3. C6 nhiéu hién tugng xay ra xung quanh ta, em hay néu hai phan ting oxi hoé - khir gan lién véi
cudc séng hang ngay va lap phuong trinh hoé hoc clia cac phan tng dé bang phuong phéap
thang bang electron.

4.Viét phuong trinh hod hoc ctia phan ting diéu ché mudi zinc chloride (ZnCl,) bang mot phén ting
oxi hod - khir va moét phan tng khong phai la phan tng oxi hod - kh.

5. Nhién liéu rdn danh cho tén Ilra tang t6éc ctia tau va tru con thoi la hén hgp gdm ammonium

perchlorate (NH,ClO,) va b6t nhém. Khi dugc d6t dén trén 200 °C, ammonium perchlorate né
theo phan ting sau:

200°C
NH,CI0O, ——— N,T+Cl,T+0,T +H,07
Lap phuong trinh hoé hoc ctia phan ting bang phuong phép thang bang electron.




NANG LUONG HOA HOC

aa 73, ENTHALPY TAO THANH VA BIEN THIEN
13 ENTHALPY CUA PHAN UNG HOA HOC

~Trinh bay dugc khai niém phan (ing toa nhiét, thu nhiét; diéu kién chudn (dp sudt
1 bar va thudng chon nhiét do 25 °C hay 298 K); enthalpy tao thanh (nhiét tao
thanh) A;HS., va bién thién enthalpy (nhiét phan ting) clia phan ing A Hs.

— Néu dugc y nghia ctia ddu va gia tri A H,.
- J

@ Hau nhu moi phéan Uing hod hoc cing nhu qua trinh chuyén thé cla chat luon kém
theo su thay déi nang luong.

A Gas chay sinh nhiét A Nhiét phan Cu(OH), tao thanh Cu0

Gas la khidét hod Idng dinglam nhién liéu. -~ Phdn tng nhiét phan gay ra béi nhiét ndng. Cdn cung
Su d6t chdy cua nhién liéu luén sinh nhiét. cdp nhiét dé phd ve cdcliénkéthod hoc trong hop chdt.

Trong ca 2 vi du déu c6 phan Ung xay ra vdi su thay déi nang lugng. Theo em, phan Ung
c6 kém theo sy thay di nang lugng dudi dang nhiét nang dong vai tro gi trong ddi séng?

&) PHAN UNG TOA NHIET
» Tim hiéu phan iing toa nhiét

Trong nganh dudng sit, phuong phap nhiét nhom dugc
dung dé€ han duong ray. Hon hgp iron(III) oxide va bot
nhom dugc dét chdy. Phan ting nhiét nhom tod nhiét rat
16n (trén 2500 °C), lam néng chay hon hop va sét sinh ra
tu phan ting lap day khe hé (Hinh 13.1). Ngoai ting dung
dé han duér.lg ray,.ph:Jm ting trén con dugc st dung han néi I t'mnhiét .
cdc thanh kim loai dong va han thép khong gi, gang. @& han dudng ray




Thi nghiém 1: Su thay d6i nhiét d¢ khi véi song phan tng
véi nudc

Dung cu va thiét bi: Céc chiu nhiét 50 mL, can, nhiét ké,
daia thuy tinh, gia d6 nhiét ke.

Hoa chit: Voi song (CaO), nudc cat.

Tién hanh:

Buéc 1: Cho khoang 25 mL nudc cdt vao coc chiu nhiét,
dat bau nhiét ké vao trong long chat long (Hinh 13.2a), ghi
nhan gia tri nhiét do.

Buiéc 2: Can khoang 5 g CaO. Cho nhanh CaO vao céc, bat
dau bim gio va ghi nhan nhiét do, dong thai dung dua thuy
tinh khudy nhe (Hinh 13.2b).

Buiéc 3: Ghinhan gia tri nhiét d¢ sau khoang 2 phut.

SR ST I S S SN

®

1. Viét phuong trinh hod hoc cia
phan tng xdy ra ¢ Hinh 13.1
va néu nhan xét vé sy thay doi
nhiét ca phan tng do.

2. Thuc hién thi nghiém 1. Néu
hién tugng xdy ra. Rut ra két
luén vé sy thay ddi nhiét do
chét 1dng trong cdc. Gidi thich.

néu hién tuong cia cac qua
tiinh: d6t chdy than, ethanol trong
“khong khi. Nhiét do mi trudng
 xung quanh thay dgi nhu thé nao?



@ PHAN UNG THU NHIET
2 Tim hiéu phan iing thu nhiét @
S ' 3. Khi tha vién vitamin C sti vao coc
nudc nhu Hinh 13.3, em hay dy
doan su thay doi nhiét do cla
nudc trong coc.
4. Trong phén Ung nung dd voi
(CaC0,), néu ngling cung cap
nhiét, phan ting ¢6 tiép tuc xay

A\ Hinh 13.3. Hoa tan vién vitamin C sdi vao ¢é¢ nuédc

rakhong?
Thi nghiém 2: Nhiét phan potassium chlorate
Dung cu va thiét bi: Deén con, 6ng nghiém chiu nhiét, nut
cao su c6 gan 6ng dan khi, chiu thuy tinh, binh tam gidc,
gid sat. 5. Thuc hién thinghiém 2. Néu hién
Hoa chit: Potassium chlorate (KClO,), manganese dioxide tugng trudc va sau khi dét nng
(MnO,). hon hgp. Néu ngiing dot néng
Tién hanh: - thiphdn ling ¢6 xay ra khong?
Buiéc 1: Tron déu khoang 4 g tinh thé KCIO, da dugc nghién
nho véi 1 g MnO,. Cho hdn hgp vao 6ng nghiém chiu nhiét,
kho. Day 6ng nghiém béang nit c6 gan 6ng dén khi. Lap heé
thong nhu Hinh 13.4. Quan sédt hién tugng.
Budc 2: Dung dén con ho néng déu niia ddy 6ng nghiém,
sau d6 dun tap trung & phan co chua hoa chat. Quan sat
hién tugng.
Hon hgp KCIO, va MnO,
_CHUY

Trudc khi ngting dun phai dua ong
dan khi ra khéi chau nudc roi mdi
tat den con.

A Hinh 13.4. Nhiét phan potassium chlorate
Phuong trinh hoa hoc ctia phan ting:
2KCIO (s) —2%:C 5 30 (g) + 2KCI(s)

phan ting hod hoc trong dé c6
(i moi truong.




&) BIEN THIEN ENTHALPY CHUAN CUA PHAN UNG
'» Tim hiéu vé bién thién enthalpy ciia phan iing

Bién thién enthalpy ctia phan ting (hay nhiét phan ting) dugc

ki hiéu A H", thuong tinh theo don vi k] hodc kcal.

Bién thién enthalpy ctia phan ting la lugng nhiét tod ra hay
thu vao ctia mét phan ting hoa hoc trong qua trinh dang ap
(ap suat khong doi).

« Bién thién enthalpy chudn (hay nhiét phan ting chuén)
ctia moét phan ting hod hoc, dugc ki hiéu la A Hjy,
la nhiét kém theo phan ting d6 trong diéu kién chudn.

« Diéu kién chudn: ap sudt 1 bar (d6i v6i chét khi),
noéng do 1 mol/L (d6i vdi chét tan trong dung dich)
va ¢ nhiét do khong ddi, thuong chon nhiét do 25 °C
(hay 298 K).

'» Tim hiéu vé phuong trinh nhiét hoa hoc
Phan ting thu nhiét (hé nhén nhiét ctia mdi truong) thi
AHS, > 0.
Vidy 1: CH (g) + HO®) —“— CO(g) + 3H,(g)
A HS = 250 k]
Phan ting toa nhiét (hé toa nhiét ra moi trudong) thi
AHL <0,
Vi dy 2: C,H.OH() + 30,(g) ——— 2CO,(g) + 3H,0())
A He = —~1366,89 J

Cac phuong trinh hod hoc ctia phan ting trong Vidu 1 va 2
dugc goi la phuong trinh nhiét hoa hoc.

Phuong trinh nhiét hod hoc 1a phuong trinh phin ting
hod hoc c6 kém theo nhiét phan ting va trang théi cta
céc chat dau (cd) va sin phdm (sp).

) rla viét tat cla t reaction: phan ting

6. Bién thién enthalpy chuan cta
mot phdn ting hod hoc duoc xac
dinh trong diéu kién nao?

7. Phuong trinh nhiét hod hoc cho

biét thong tin gi vé phan ing

hea hoc?

Cho hai phuong trinh nhiét hod
hoc sau:

((s) +H0(g) =
(0(g) + H,(g)

Ay =+131250 (1)
S0 (aq) + ZIn(s) —
InS0,(aq) + Cu(s)

AHg=-B104k ()
Trong hai phdn ting trén, phan ting
nao thu nhiét, phdn ting nao tod
nhiét?




CHUY /

1. AH3, clia don chdt bén nhat
béng 0 (xét & diéu kién chuan).

2. AH3s4 < 0, cht bén hon vé
madt nang lugng so vdi cac don
chat bén tao nén né.

3. A3 >0, chdtkém bén hon
vé mat nang lugng so vdi céc
don chat bén tao nén nd.

8. Phan biét enthalpy tao thanh clia
mot chat va bién thién enthalpy
ctia phan ting. Ldy vi du minh hoa.

9. Cho phdn @ing sau:

5(s)+0,(g) = S0,(9)
AHSs (50,,9) =—-296,80 k)/mol
Chobiéty nghia ctia gid tri A H

) ENTHALPY TAO THANH (NHIET TAO THANH)

» Tim hiéu enthalpy tao thanh
Enthalpy tao thanh (hay nhiét tao thanh) dugc ki hiéu
A;H", thudng tinh theo don vi kJ/mol hodc kcal/mol.

@

> thanh cia mot chat 1a nhiét kém theo
o thanh 1 mol chat dé tii cac don chat

Enthalpy tao thanh trong diéu kién chudn dugc goi la enthalpy
tao thanh chudn (hay nhiét tao thanh chudn) va dugc ki hiéu
la AHj, .
Vidu 3: AHj,, (CO,, ) = -393,50 kJ/mol la lugng nhiét toa
ra khi tao ra 1 mol CO,(g) tli cdc don chat & trang thdi bén &
diéu kién chudn (carbon dang graphite, oxygen dang phan
tt khi chinh la cac dang don chéat bén nhat ctia carbon va
oxygen).

Cl(graphite) + O, (g) > CO, (g)

A;H3%, (CO,, 8) = -393,50 kJ/mol

V' Bdng 13.1.Enthalpy tao thanh chudn ctia mdt s& chat™”

(;502,,.9).
Ay Ay Ay

Chat /mol) Chat (K/mol) Chat (/mol)

AgBr(s) -99,51 (S (aq) +87,90 HC(g) -92,31

ALO (s) -1676,00 O(s) -157,30 HF(g) =273,00

CHlg) | +227,00 | CHCOOHW) | —487.00 | Hilg) | +259 UV e
CHig) | +5247 | CHCOONa(s) | —70932 | MgCl(s) | —641,60 201 g (o110, () ey
CHOHlg) | -23510 |  CHg) -7487 | NOg) | +8205 i s ok
CHOH | -27763 | FeQs) | -82550 | NOfg) | +9,16 chcdonchatbén' (5 v30, 0.
CHi@ | -10500 | Fe0(s) | -1121,00 | NagO(s) | -1130,80 11, Ti Bing 131 héy it ke ch
CHOMS |-127330 |  FeOls) | -27200 | NaClls) | —411,10 ki fg b enshaloy tas iinh
CH( +49,00 H,0(g) —241,82 NaH(O(s) | -947,70 d \fong (lé’y nhiéttir m6i.tr U(‘fng).
Ca(OH) (s) | -986,09 H,0(/) —285,84 NaOH(s) —425,60

aC0fs) | -1206% | HO(ag) | -19120 | Nog@ | +90,29

a0ls) | -63510 | HO() | -18780 | Nof9) | +3320 @

(0lg) -11050 |  HS50,() -81398 | NHfg) | -4590 Em hay xac dinh enthalpy tao thanh
©,(g) -393,50 HBr(g) -36,30 50,(9) ~296,80 theo donvi (kcal) clia céc chit sau:
(r0,(s) -1128,60 HCl(aq) -167,46 50,(g) -396,00 Fe,0,(s); NO(g); H,0(g); CH.OH(/).

) f 2 viét tat cha tir formation: tao thanh Chobiet: 1) =0,239 cal.

) Nguén: Martin S. Silberberg, Principlesof General Chemistry (2013, third edition),
The McGraw-Hill Companies, Inc,, New York, USA.



@Y NGHIA CUA DAU VA GIA TRIA HS,,
2 Tim hiéu vé dau va gia tri bién thién enthalpy ctia phan ting
Vi du 4: H,S0,(aq) + 2NaOH(aq) — Na,SO,(aq) + 2H,0(])
AHe=~111,68 kJ

Nang lugng (kJ)

H,50,(aq) + 2NaOH(aq)
fH 298 ((d) = @

12.Quan sét Hinh 13.5, mo té so
d0 biéu dién bién thién enthalpy

o

A Hgs =—11168K cla phan tng. Nhan xét vé
gid tri cia AH%(sp) so voi
; - AgHSgg(cd).
Ang%(Sp) ---------------- aZSO4(aq)+ 2 (h
Tién trinh phan ing %

A\ Hinh 13.5.50 d6 biéu dién bién thién enthalpy ciaphdn ing tod nhiét
13, Van dung dé vé so d6 biu dién
Vi du 5: Phan ting nhiét phan CaCO, l 'hen thién enthalpy clia phan

- 0 (g nhiét phan CaC0, Vi du 5.
CaCO,(s) - CaO(s) + COs(g) A, HSe=+17849K] = I@?n iétphan (a u

i['lh*"f(ho hai phuong trinh nhiét
hod hoc sau:

[0+ 0,9 >0

Khi than (C) hodc ethanol (C,H.OH) muén chay trong

khong khi can dugc dét nong, khi chdy phan ing téa nhiét

va ty tiép dién ma khong can dot noéng niia.

Nhung phan ing nung véi can cung cap nhiét lién tuc, néu
\ ' «A 2 ’ ~ " N . X I 0

diing cung cap nhiét phan ting sé khong tiép dién. AHS=—283,00 k) ();

H,(g) +F,(g) — 2HF(g)

AHG=-54600 ().
So sanh nhiét gitta hai phan ting
(1) va (2). Phdn ting nao xdy ra
thuan loi hon?

<0




1. Phuong trinh nhiét hoa hoc gira nitrogen va oxygen nhu sau:
N,(g) + O,(g) — 2NO(g) - AHyos =+180 kJ
Két luan nao sau day ding? 7 _
A. Nitrogen va oxygen phan ting manh hon khi & nhiét d6 thp.
B. Phan ing toa nhiét. |
C. Phén ting xay ra thuan lgi & diéu kién thuong.

2. Bién thién enthalpy cia mét phén ting du’dcghl dso*dﬁdudi Két luén nao sau day ding?
A. Phén ting toa nhiét.
B. Néng lugng chét tham gia phan (ing nhé hon nang lugng san pham.
C. Bién thién enthalpy ctia phan ting la a kJ/mol.
D. Phan Ung thu nhiét.

Nang lugng (kJ) 4
At (cd)
A, H§9s =-akl
Anggg(Sp) ------------ L
Tién trinh phan ting :



3. D6 thinao sau day thé hién ding su thay d8i nhiét dé khi dung dich hydrochloric acid dugc cho

vao dung dich sodium hydroxide t&i du?

A.
Nhiét d6 (°C)

C
Nhiét d (°C)

4. Cho phuong trinh nhiét hoa hoc sau:

s

A g

Thé tich HCI (cm?)

A

Thé tich HC (cm?)

B.
Nhiétdo (°C) 4

D

NaOH(aq) + HCl(ag) — NaCl(aq) + H,0()

" Nhitdo (°0)

Theé tich HQ (cm?)

A

Thé tich HCl (cm?)

Anggg = "‘57,3 kJ

Vé s do biéu dién bién thién enthalpy cta phan (ng.



TINH BIEN THIEN ENTHALPY
CUA PHAN UNG HOA HOC

Tinh dugc Anggs clia mot phan Uing dua vao bang s6 liéu nang lugng lién két,
nhiét tao thanh cho sén.

@ Methane chay toa nhiét I6n nén dugc dung lam nhién liéu. Khi trén methane va
oxygen vdi ti 1é thich hgp thi sé tao ra hén hgp né.

i {

Bién thién enthalpy clia phéan ng trén dugc tinh todn dua trén cac gid tri nao?

&) XAC BINH BIEN THIEN ENTHALPY CUA PHAN
UNG DUA VAO NANG LUONG LIEN KET

~ 2 Tinh bién thién enthalpy cia phan iing dua vao nang lugng
lién két

®

1. Quan sit Hinh 14.1 cho biét
lién két hod hoc nao bi phé va,
lién két hod hoc nao dugc hinh
thanh khi H, phan ing v6i 0,
tao thanh H,0 (¢ thé khi)?

A\ Hinh 14.1. Su hinh thanh phén tif nuéc




Phaén ting hoa hoc xdy ra khi c¢6 su phd vo cac lién két hod hoc ctia cac chat dau (cd) va hinh
thanh céc lién két hod hoc ctia cac san phim (sp). Su pha v cac lién két can cung cip ning

lugng, su hinh thanh cdc lién két lai giai phéng ning lugng.
Cho phan ting téng quat & diéu kién chudn:

aA(g) + bB(g) > mM(g) + nN(g)
Tinh A Hj,, ciia phan ting khibiét cac gia tri nang lugnglién
két (E,) theo cong thiic:

AHg, =axE, (A) +bxE (B) - mxE (M) -nxE(N) (1)

298
Tinh bién thién enthalpy ctia phan ting dua vao nang ligng
lién két dugc ap dung cho phan ting trong d6 cac chat déu
co lién két cong hoa tri & thé khi khi biét gia tri nang lugng
lién két ctia tat ca cac chat trong phan ting.

W Bang 14.1. Nang luong lién két ciia mét s6 lién két cong hod tri"

H-H 432 339
H-Cl 427 358
H-F 565 745
H-N 391 201
H-C 413 607
H-0 467 631
0-0 204  N=N 418
0=0 498 N=N 945
€~¢ 347 F-F 159
(¢ 614 a-a M43
(=C 839 Br—Br 193

Vidu 1: Dya vao nang lugng lién két & Bang 14.1, tinh bién
thién enthalpy ctia phan ting:

H,(g) + CL(g) — 2HCl(g)
Buéc 1: Tinh nang lugng can thiét d€ pha v 1 mol H - H
va 1 mol Cl - Cl
Tong nang lugng thu vao dé pha vo cac lién két:

E, o4+ By oy =432 +243= 675K

b (H-H)

®

2. Dé tinh bién thién enthalpy clia
phan (ing dua vao nang lugng
lién két phai viét dugc cong thiic
cau tao clia tat ca cac chat trong
phan {ing dé xdc dinh s6 lugng
valoailién két. Xac dinh s6 lugng
mbi loai lién két trong cac phan
tisau: CH,, CH,CI, NH,, €O,

3. Dya vao ning lugng lién két
- & Béng 141, tinh bién thién
~enthalpy cila phan ing va gidi
| thich vi sao nitrogen (N=N) chi
~ phan tng véi oxygen (0=0) &
~ nhiét do cao hodic cd tia ltra dién

'~ détao thanh nitrogen monoxide

(N=0).

N(g) + 0,(g) taliadén o, INO(g)

S

Xac dinh A H5 cla phdn ing
sau dya vao gié tri E, 6 Bang 14.1:

(H,(g) + Cl{g) 2%

(H,Cl(g) + HCl(g)
Hay cho biét phdn ting trén tod
nhiét hay thu nhigt?

© P&i v6i phan t nhiéu nguyén tu, nang lugng lién két la gid tri trung binh clia nang lugng cac lién két trong phan tu.

Nguén: Martin S. Silberberg, Principles of General Chemistry (2013, third edition), The McGraw-Hill Companies, Inc,,

New York, USA.




Buidc 2 : Tinh nang lugng toa ra khi hinh thanh 2 mol H - CI
Téng ning lugng toa ra d€ hinh thanh lién keét:
2% Ey o =2%427=854k]

Budc 3: Tinh bién thién enthalpy cta phan ting theo cong
thc (1)

AHS,, =675 - 854 = -179 k]
Do A Hj, < 0 nén phan ting toa nhiét.
Vi du 2: Tinh bién thién enthanpy cua phan ting tao thanh
ammonia (st dung nang lugng lién két & Bang 14.1). Cho
biét phan ting thu nhiét hay toa nhiét va vé so do biéu dién
bién thién enthalpy ctia phan ting.

3H,(g) + N,(g) — 2NH,(g)
AHS, =3xE (H,) + E,(N,) - 2x E,(NH,)

=3x By + Byn= m“2X3XE e
=3x432 + 945 =2 x3% 391 = —105 kJ.

Do A HSs < 0 nén phan ung tgé.nhlét.
So d6 biéu dién bién thién enthalpy ctia phan ting;

Néng luong (kJ) o
AHZ, (@) _ _Mlg)+3Hg)

;Ar«R?% =-105k

r o
Tiéntrinh phan (ing
A\ Hinh 14.2. 50 d6 biéu dién bién thién enthalpy

ng ning lugng lién keét
14m clia phan ting.

Tinh A H3, cliahaiphdn ting sau:
30,(9) —20,(g) (1)
20,(g) —30,(g) (2)
Lién hé gidia gid tri A Hg véi o
bén ctia 0,, 0, va gidi thich, biét
phan ttr 0, gom 1 lién két doi 0=0
va 1lién két don 0-0.



@ XAC DINH BIEN THIEN ENTHALPY CUA PHAN UNG DUA VAO ENTHALPY
TAO THANH

'» Tinh bién thién enthalpy ctia phan ting dua vao enthalpy tao thanh
Cho phuong trinh hod hoc tong quat:
aA +bB - mM + nN

C6 thé tinh dugc bién thién enthalpy chuén cia mot phan ting hoa hoc (A Hj,, ) khi biét cac

gid tri A;H3%, clia tit cd cac chat ddu va san pham theo cong thiic sau:

A H, =mx Aszgs (M) + nx Aszgg(N) =A% Aszg8 (A) -bx AfH298 (B) (2)

Vi du 3: Cho enthalpy tao thanh chuén ctia céc chét tuong @ =
ung trong phuong trinh. ! ,[, nﬁ ——

293 (kJ/mol) 9,16 33,20

Tinh bién thién enthalpy ctia phan ting sau:
2NO,(g) > N,0,(g)
Theo cong thiic (2), ta co:
AHYs = AH g (N,0)).= 2 x A HJo (NO,)
=9,16 -2 x 33,20 = -57,24 kJ
Do A, HS, < 0 nén phan tng tod nhiét.

Vi du 4: Cho nhiét tao thanh chudn cta céc chét tuong g £33 b thién enthalpy

Ung trong phudng (g jphin ing 6 lién quan téi hé
50 cac chat trong phuong trinh

i aoey ik

HS,, (iJ/mol) 110,50 | 82,05 | ~393.50 nhiét hod hoc khong? Gid tri

enthalpy tao thanh thudng
dugc do ¢ diéu kién nao?

Tinh bién thién enthalpy ctia phan ting sau:

N,O,(g) + 3CO(g) — N,0(g) + 3CO,(g) @

Theo cong thiic (2), ta cé:
. () Dua vao gid tri enthalpy tao thanh

AHSse = AgH35 (N,0) + 3% AgH3 (CO,) §Bang 13.1, hay tinh gid tri A H3,
- AfH298 (N (0] ) 3 X Aszgs (CO) cla cc phén lmg Sau
s
— 82,05+ 3x(393,50) - 9,16 - 3x (-110,50) ) +30de) T (g1 +
250,(g) (1)
= 776,11 k]

©
4NH,(g) +30,(g) — 2N,(g) +
Do A Hj,, < 0nén phan ting toa nhiét. 6H,0(g) (2)




CHUY /
AH3os(sp) = Y, AHpsg(cd) e
e Khi tinh gid tri bién thién enthalpy
AHjgg(cd): tng enthalpy tao ctia phan (ing thi can nhan hé s6 ti
11 tuong ting cta san pham, lugng véi enthalpy tao thanh ctia
cdc chdt tuong ting.

Nhiéu phan ting hod hoc gidi phong nang lugng dudi dang nhiét, dnh séng hoac am thanh. Cac phén ting toa
nhiét co thé tu xdy ra, gidi phong nang luong dudi dang nhiét va lam giam enthalpy (A H < 0). Vi du: Khi cho
sodium (Na) phan ting véi chlorine (Cl,) tao thanh sodium chloride (NaCl):
2Na(s) + C1(g) — 2Nai(s) AHyg ==411,10k)
(écqud trinh tod nhit khéc gém: cdc phén ing nhi hdn {
phén ing triing hgp, qud trinh dot
oxi hod), hoa tan H,S0, ddc trong n

oxygen:
600,(g) +6H,0()

(4c qud trinh thun
alkane, nudclong b

diép

1.Tinh A H3g clia cac phan (ing saudua theo nang lugng lién két (st dung s6 liéu tirBang 14.1):
a) N,H,(g) — N,(g) + 2H,(g)
b) 4HCI(g) + 0,(g) —— 2Cl,(g) + 2H,0(q)

2.DuavaoBang 13.1, tinh bién thién enthalpy chuén ctia phan (ing d6t chdy hoan toan 1 mol benzene
C4H,(/) trong khi oxygen, tao thanh CO,(g) va H,O(/). So sénh lugng nhiét sinh ra khi d6t chdy hoan
toan 1,0 g propane C,H,(g) vdi lugng nhiét sinh ra khi d6t chay hoan toan 1,0 g benzene CH,().

2



3. Dua vao enthalpy tao thanh & Bang 13.1, tinh bién thién enthalpy chudn cta phan tng
nhiét nhom:

2Al(s) + Fe,0O,(s) — 5 JFe(s) + ALLO,(s)
Tur két qua tinh dugc & trén, hay rit ra y nghia cia dau va gid tri A HS,; d6i véi phan tng.
4. Cho phuong trinh nhiét hoa hoc sau:
S0,(g) + %Oz(g) %0 5 50.(g) AHZg =-985k
a) Tinh lugng nhiét giai phong ra khi chuyén 74,6 g SO, thanh SO..
b) Gia tri AHg clia phan tng: SO,(g) — SO,(g) + %Oz(g) la bao nhiéu?
5. Khi hydrogen chéy trong khéng khi tao thanh nudc theo phuong trinh hoé hoc sau:
2H,(g) + O,(g) — 2H,0(g) AH3os = —483,64 kJ
a) Nudc hay hén hgp ctia oxygen va hydrogen cé nang lugng Ién hon? Giéi thich.
b) Vé so d6 bién thién nang lugng clia phan tng gilra hydrogen va oxygen.
6. Xét qua trinh dét chay khi propane C;Hg(g):
C,Hy(9) +50,(g) —5 3CO,(g) + 4H,0(g)

Tinh bién thién enthalpy chuan cGa phan ting dua vao nhiét tao thanh ctia hop chét (Bang 13.1)
va dua vao nang lugng lién két (Bang 14.1). So sanh hai gia tri d6 va rut ra két luan.



@ PHAN UNG HOA HOC

PHUONG TRINH TOC po PHAN UNG
VA HANG SO TOC D0 PHAN UNG

: =i
— Trinh bay dugc khai niém téc do phéan tng hod hoc va cach tinh t6¢ do trung
binh ctia phan tng.
~ Viét dugc biéu thuc téc dé phan ting theo hang s6 téc do phan ing va néng
d6 cho phén ting don y nghfa h&ng s6 t6éc do phan ting.

@ Trong ty nhién co6 nhiing phan tng xay ra rat nhanh, nhu phan tng né clia phao hoa,
phan Ung chdy cla que diém, ... nhung clng c6 nhiing phan Ung xay ra cham haon,
nhu qua trinh oxi hoa cac kim loai sat, dong trong khi quyén, su an mon vo tau bién
lam bang thép, ... Dé danh gia muc d6 nhanh hay cham cdia mét phan (ng hoa hoc can
dung dai Iuong nao7 Cach tmh ra sao?

A Dam chdy cha 4 cay kho A Thantau blén bi oxi hoé trong diéu kién tu nhién

&) 16CPO PHAN UNG

» Trinh bay khai niém tdc do phan ting hoa hoc @
Khai niém téc ¢ phan ting hoa hoc dung dé ddnh gia méc 1. Quan st hinh trong phan Khdi
d6 xdy ra nhanh hay chim cia mét phan ting. ddng, nhan xét vé muic do nhanh

hay cham clia phdn ting hod hoc
Xy ra trong dam chdy 14 céy kho
va than tau bién bi oxi hod trong
diéu kién tu nhién.

Theo thoi gian, néng dé cac chdt phan ting va san pham
thay d6i nén t6c d¢ phan ting sé thay déi, vi vay ngudi ta
thuong tinh téc d¢ trung binh ctia phan ting. Ngoai ra, con
c6 téc do tiic thoi ctia phan ting, 1a téc d6 phan ting tai mot
thoi diém nao do.




Néng do + @

Sin ;:hr 2. Trong tu nhién va cudc song, &
cung diéu kién, nhiéu chat khac
nhau sé bién doi hod hoc nhanh,
cham khéc nhau; véi cing mot
chét, trong diéu kién khdc nhau
ciing bién ddi hod hoc nhanh,
chdm khdc nhau. Hay tim cdc vi

Chit phan tng du minh hoa cho 2 nhén dinh trén,

’ Thifgian phén g 3. Quan sat Hinh 15.1, cho biét

A Hinh15.1. D4 thi biéu dién sy thay d6i néng dé chat phan ting nong do clia chdt phdn ing va
(mau tim) va san pham (mau xanh) theo thai gian san pham thay doi nhu thé nao

theo thai gian.
2 Tinhtdc d6 trung binh cia phan iing hoa hoc
Vi du I: Trong phén ting hoa hoc: Mg(s) + 2HCl(aq) — MgCl,(aq) + H,(g)
Sau 40 gidy, ndong d6 ctia dung dich HCl gidm ti 0,8 M vé con 0,6 M. Tinh t6¢ d¢ trung binh
cua phan ting theo néng d6 HCI trong 40 giay.
Huéng dan:
Thoi gian phan ting: At = 40 (s); bién thién nong do dung dich HCl la AC = 0,6 - 0,8 =-0,2 (M);
hé s6 can bang cua HCI trong phuong trinh héa hoc Ia 2.

= 1 =15
T6c do trung binh ctia phan (ing trong 40 giay la: v = —EXTG= 2,5 107*(M/s)

@

Xét phdn ting phan huy N,0, 645 °C
1
N,0(g) —N0,(g) + 3 0,(9)

Sau 184 gidy dau tién, nong do cla

N,0, a 025 M. Tinh toc do trung
AC; binh ctia phan ting theo N,0, trong
AL khodng thdsi gian trén,

it tai 2 thoi diém tuong ting



& BIEU THUC TGC DO PHAN UNG
% Tim hiéu vé dinh luat tac dung khéi lugng

Cac phan ting dién ra véi téc do khac nhau tiy thudc vao 4 ’Theo dinh luat tdc dung khoi
nhiéu yéu t6: ndong do, nhiét do, ap sudt doi voi chat tham lugng, toc d9 phan (ing thay ddi

gia la chét khi, bé mat tiép xuc, chét xuc tac, cudng do énh nhut th? nao khttang,hﬂacglém
sang, thé ctia chdt, dung mai hoa tan cdc chét phan tng, ... nong 0 chét phan ting.

5. Trong tu nhién va cudc song, 6
nhiéu phan ting hod hoc xdy ra
véi toc do khdc nhau phy thudc
vao ndng do chat phan ting, tim
cdcvi du minh hoa.

Nam 1864, hai nha bac hoc Guldberg (Gau-bdc) va
Waage (Qua-ge) khi nghién ctiu su phu thudc cta téc do
vao nong do da dua ra dinh luat tdc dung khoi lugng:
O nhiét do khong ddi, toc do phdn tving ti 1é véi tich s6 nong
do cdc chdt tham gia phdn ting véi s6 mii thich hop. Pinh
luat tac dung khoi lugng chi dung cho cac phan ting don
gidn, d6 1a phdn ting moét chiéu, chi qua mét giai doan tu @

chat phén ting tao ra san pham. :

Cho phdn (ing don gian sau:
Vi du 2: Xét phan ting gue——— H,(g) + Cl,(g) — 2HCI(g)

o = 7 a) Viét biéu thiic toc do tic thoi clia
2C0(g) + 0,(g) —¥ 2C0,(g) \phiningtin

Biéu thiic téc do tiic thoi cha phan Ging viét theo dinh lugtla: ’WM d6 phan ting thay dgi thé nao
'y ' ghmﬁng do H, giam 2 lan va giir
v=IK SN | :_.ngu}?n néng do Cl,?

——

1g 56 toc d’é phan ling.
ng va nhiét do.




BAI TAP

1. Cho phén tng don gian xay ra trong binh kin: 2NO(g) + O,(g) — 2NO,(g)
a) Viét biéu thuc t6c dé tuc thdi clia phan dng.
b) G nhiét d6 khoéng déi, téc dé phan ting thay déi thé nao khi
-néng dé 0, tang 3 1an, néng dé NO khéng déi?
-néng dé NO tang 3 lan, néng do6 O, khéng déi?
-noéng dé NO va O, déu téng 3 lan?
2. Giai thich tai sao téc d6 tiéu hao ctia NO (M/s) va téc do tao thanh cta N, (M/s) khéng giéng
nhau trong phan tng:
2CO(g) + 2NO(g) — 2C0O,(g) + N,(9)
3.Cho phén tng:
2N,0,(g) — 4NO,(g) + O,(g)

Sau thoi gian ti gidy 61 dén gidy 120, néng d6 NO, tang tir0,30 M |én 0,40 M. Tinh téc d6 trung
binh ctia phan Ung.

4. D liéu thi nghiém ctia phéan tng: SO,Cl,(g) — SO,(g) + Cl,(g) dudc trinh bay & bang sau:

Néngio) 50, S0 a
Thai gian (phut) Tged & 2
0 1,00 0 0
100 ? 0,13 0,13
200 078 2 ?

a) Tinh téc d6 trung binh cia phan ting theo SO,Cl, trong thai gian 100 phtit.
b) Sau 100 phut, néng dé ctia SO,Cl, con lai la bao nhiéu?
) Sau 200 phut, néng d6 ctia SO, va Cl, thu dugc la bao nhiéu?




CAC YEU TO ANH HUONG
PEN TOC PO PHAN UNG HOA HOC

 MUCTIEY

~ Thuc hién dugc mot s6 thi nghiém nghién clru cac yéu t6 anh hudng tdi téc
d6 phan tng.

~ Gidi thich dugc cac yéu t6 anh hudng téi téc do phan ing nhu: néng do, nhiét
do, ap sudt, dién tich bé mat, chat xuc tac.

~ Néu dugc y nghia clia hé s6 nhiét d6 Van't Hoff (y).

— Van dung duoc kién thic téc d6 phan ting hod hoc vao viec gidi thich mét s6
vén dé trong cudc séng va san xuat.

.

Thuc pham bao quan trong td lanh sé git duoc lau hon (a), khi ndu mot s6 loai thuc
pham bang néi ap suat sé nhanh chin hon (b), bénh nhan sé dé ho hap hon khi dung
oxygen tu binh chia khi oxygen so véi tu khong khi (c), .

Ep

(b)
Nhiing yéu t6 nao &nh hudng dén téc d6 clia cac qua trinh bién déi trén?

&) ANH HUGNG CUA NONG PO
» Nghién cifu anh huéng ctia nong d6 dén toc d6 phan ting
Thi nghiém 1: Anh huéng ctia néng d6 dén téc do phan ting

Hoa chat: dung dich sodium thiosulfate (Na,S,0,) 0,15 M;
sulfuric acid (H,SO,) 0,10 M; nudc cat.
Dung cu: c6c thuy tinh 100 mL (dugc dénh d4u thap & mat 1. Tién hanh thinghiém 1 va quan

ngoai day coc), 6ng dong 50 mL. sat hién tugng ctia thi nghiém.

Ti&i hidwili Nhdn xét mgi lién hé gitia thé

Buéc 1: Pha loang dung dich Na,$,0, 0,15 M dé dugc cac t'_Ch dur:g d_!fh N
; gian xuat hién két tda.

dung dich c6 nong do khac nhau theo Bang 16.1.

SRR
o8
e




W Bang 16.1. Cach pha loang dung dich Na,S,0,

Hoa chat Coc1 (6c2 (oc3 2. Quan sat Hinh 16.2 va phuong
trinh hod hoc ctia phan ting, gidi
thich két qua thinghiém 1.

Dung dich Na,$,0, 0,15 M (mL) 50 30 10

Nudrc cat (mL) 0 20 40

Budc 2: Rot dong thoi 10 mL dung dich H,SO, 0,1 M vao

moi coc va khudy déu.

Phuong trinh hod hoc ctia phan ting:

Na,S,0,(aq) + H,SO,(aq) — Na,SO,(aq) + S(s) + SO,(g) + H,O()

A\ Hinh 16.1. Thi nghiém dnh huéng cia @
néng d6 dén téc d6 phan tng Gilr nguyén nong do dung dich
v 4 Na,S,0, ban dau, pha loédng dung
dich H.50, tuong ty nhut cach pha
lodng dung dich Na,S,0, theo
Bang 16.1, két qua thi nghiém sé
thay ddi thé nao?

Yy
A Hinh 16.2. Hinh minh hoa chét phan (ing
c6ndng do6 16n (a) vanéng dd bé (b)

Noéng do ctia cac chat phan ting tang lam tang s6 va cham
hiéu qua" nén téc do phan ting tang.

chat phan ing, téc d6 phan (ing tang.

@ ANHHUGNG CUA NHIET DO
‘> Nghién citu anh hudng cia nhiét d6 dén toc d6 phan iing @
Vi dy 1: C6 2 co¢ thuy tinh, mdi c6¢ dung cling mot lugng
hén hgp dung dich oxalic acid (H,C,0,) va dung dich H,SO, 3. Quan sdt Hinh 16.3, nhan xét su
loang, ti1¢ 2 : 1 vé thé tich, c6¢ (1) dugc dun néng, thém dong anh hudng cta nhiét do dén toc
thoi cung moét lugng dung dich KMnO, vao méi c6c (Hinh do phan ting.
16.3a), nhan thdy mau ctia hon hgp phan ting nhat dan theo
thoi gian phan ting (Hinh 16.3b).

™ Khi cac chat phan (ing va cham ding hudng va dl nang lugng dan dén xay ra phan (ing, goi la va cham hiéu qua.




Phuong trinh hod hoc ctia phan ting:
2KMnO,(aq) + 5H,C,0,(aq) + 3H,S0,(aq) — 2MnS0O (aq) + K,SO,(aq) + 10CO,(g) + 8H,0())

N e

4. Quan st Hinh 16.4 va phuong
trinh hod hoc cda phén (ng,
gidi thich vi sao toc do mat mau
ctia KMn0, trong 2 cdc khong
giong nhau,

(a) (b)
A\ Hinh 16.3. Thi nghiém dnh huéng ctia nhiét d6 dén tc d6 phan iing

O nhiét d6 thudng, cic chit phin tng chuyén dong véi
toc dé nho; khi ting nhiét do, cdc chét sé chuyén dong
v6i téc do 16n hon, dan dén ting s6 va cham hiéu qua
nén téc do phan ting tang.

® o« ||w ©
& _ 4 Biét rang, khi nhiét do tang thém
& : / 10°C, tdc d cia mot phan ting hod
\ v hoctang 4 lan; cho biét toc do phan
(ing giam bao nhiéu lan khi nhiét

~ \*} 6 gidm tir 70 °C xudng 40 °C.

8

(a) (b)

A\ Hinh 16.4. Hinh minh hoa chuyén déng ctia chit phan iing
khi chua dun néng (a) va dugc dun néng (b)

Két qua i cac thuc nghiém cho biét, khi nhiét d¢ tang lén 10 °C, t6¢ do ctia phin 16n cac phan ting
tang tu 2 dén 4 lan. SO lan tang nay dugc goi 1a hé s6 nhiét do Van't Hoff (Van-hop), ki hiéu lay.

Trong Vi du 1, néu nhiét d6 ban dau cua 2 c6¢ bing nhau, t, = 20 °C, nhiét d6 ctia céc (1) sau
khi dun néng la t, = 60 °C, nhiét do coc (2) khong thay déi va téc do phan ting trong coc (1)

gdp 16 lan coc (2). Khi d6 ta co:
6020

¥ 8 N6 =2

Vay, khi nhiét d¢ tang lén 10 °C, thi toc d¢ phan ting tang 2 lan. Gia tri nay la hé¢ s6 nhiét do
Van’t Hoff.

0, téc d6 phan Ung ting,
iét d6 va t6c do phan ting hod
*n bang cong thiic:
L Y%%tl— | CHUY /
Ve, Quy tac Van't Hoff chi gan diing
trong khodng nhiét do khong cao.




&) ANHHUGNG CUA AP SUAT

'» Nghién citu anh huéng clia ap suat dén toc d6 phan iing
Trong phan ting hoa hoc cé su tham gia ctia chat khi, ap
sudt ¢ thé anh hudng dén téc do phan ting.

Vi dy 2: Mot trong nhiing nghién ctiu nham giam thiéu
phat thai khi CO, vao khi quyén géay hiéu ting nha kinh,
la chuyén CO, thanh san phdm c¢6 gia tri nhu methanol
(CH,OH). Phan ting can thuc hién & dp sudt cao, khoang
58 - 103 bar"” dé tang t6¢c do phan ting.

Phuong trinh hod hoc ctia phan ting:

CO,(g) + 3H,(g) > CH,0H(g) + H,0(g)

Phan tir cac chat khi
P e tham gia dugc nén lai

g bl s | :
L T i
L e

(7 ST I
Q€ @ TN® ? \0__

Ap sudt thudng Ap sudt cao_.hdn

A\ Hinh 16.5. Minh hoa khi ting ap sudt clia cic chét khi tham gia phan img

Khi tang dp sudt thi nong d6 chat khi tang, nén t6c dé phan
ung tang.

gia, toc do phan ting

&) ANH HUGNG CUA BE MAT TIEP XUC

'» Nghién citu anh huéng clia bé mat tiép xuc dén toc do
phan ting
Thi nghiém 2: Anh hudng ctia bé mit tiép xic dén téc do
phan ting
Hoa chat: dung dich HCI 1 M, da voi (CaCO,) dang khoéi
va dang hat nho.
Dung cu: binh tam gidc 100 mL, 6ng dong 50 mL, can.
Tién hanh:
Budc 1: Can khoang 2 g CaCO, moi loai, cho vao 2 binh
tam giac (1), (2).

5. Quan sat Hinh 16.5, cho biét
mat do phan bo cla cac phan ti
chdt khi trong binh kin thay doi
nhu thé nao khi ting dp suat
ctia binh.

@

Xét cdc phdn ting xdy ra trong binh
kin:

200(g)+0,(g) >2C0,(g) (1)
NHCl(s) — NH,(g) + HCl(g) (2)

Yéu t6 ap sudt anh hudng dén toc
do ctia phan ting nao? Khi tang dp
sudt, toc do phan ting thay doi nhu
thé nao?

6. Tién hanh thi nghiém 2 va so
sdnh toc do khi thodt ra trong
hai binh tam gidc.

7. Nhan xét moi lién hé giira toc
do phén ng véi kich thudc clia
(aC0,.

%! Prapatsorn Borisut and Aroonsri Nuchitprasittichai, Methanol production via CO, hydrogenation: Sensitivity analysis
and simulation - based optimization (2019), Frontiers in Energy Research, Vol. 7:81.




Budc 2: Pong khoang 20 mL dung dich HCI, rét dong thoi vao moéi binh tam giac.
Phuong trinh hod hoc ctia phan ting:
CaCO,(s) + 2HCl(aq) — CaCl,(aq) + H,O(]) + CO,(g)

A\ Hinh 16.6. Minh hoa thi nghiém nghién ctru anh huéng .
ctia bé mét ti€p xtic dén téc d6 phan ing 8. Quan sét Hinh 16.7, gidi thich
Dung dich HCl phén tng Dung dich HCl phén ting két qud cta thinghiém 2.
v6i CaCO, khoi v6i CaCo, hat nho

_“ e& a - £ur lnhl dugc ché nho sé chéy nhanh

hon va manh hon so véi clii ¢6 kich
thudc I6n. Gidi thich.

0,,

A\ Hinh 16.7. Minh hoa dung dich HCl phan ting véi CaCO,
6 kich thuéc khac nhau

cdo 'fhéﬂ ung tang.
it L" | A
&) ANHHUGNG CUA CHAT XUC TAC

Véi mot s6 phan ting hoa hoc, dé tang téc do phan ting, nguoi ta stii dung chat xuc tac,
dugc ghi trén mii tén trong phuong trinh hoa hoc.

"~ ® Nghién citu anh huéng clia xiic tac dén toc d6 phan tng

Thi nghiém 3: Anh huéng ctia xic tac dén tdc do phan Ging
Hoa chat: dung dich hydrogen peroxide (H,0,) 30%, bot

MnO,.

Dung cu: 6ng nghiém, tan dom do.

Tién hanh: 9. Tién hanh thi nghiém 3, quan sét
Budc 1: Rot khoang 2 mL dung dich H,0, vao 2 6ng nghiém hién tuong va so sénh su thay ddi
(1), (2). cGiatan dom & 2 ong nghiém.

Budc 2: Thém mot it bot MnO, vao 6ng nghiém (2) va dua
nhanh tan dom do vao miéng 2 6ng nghiém (Hinh 16.8).

102



Phuong trinh hod hoc ctia phan ting:
2H,0,(aq) —% 5 2H,0(]) + O,(g)

2 mLdungdich ;

130,307 Tai sao khi nhai ki com, dm nhan
2mL dung dich com ¢6 vi ngot hon?
H,0,30%
Ong nghiém (1) Ong nghiém (2)
A\ Hinh 16.8. Thi nghiém nghién ctfu dnh huéng ciia xtc tac

dén téc d6 phan tng

16 ctia phan ting hod hoc, nhung van dugc bao toan vé chat va

) Y NGHIA THUC TIEN CUA T6C DO PHAN UNG TRONG DO1 SONG VA SANXUAT
» Tim hiéu cac yéu to anh hudng dén téc d6 phan iing trong doi song va san xuat

Van dung cac yéu t6 anh hudng dén t6c do phan ting sé gop
phan hiéu qua vao phuc vu doi song, san xuét, thuc ddy qua
trinh dién ra nhanh hon hodc han ché t6c dé ctia phan ting,
nham t6i uu hoa gia tri kinh té.

®

10. Quan sét Hinh 16.9, cho biét
yéu t6 nao anh hudng dén toc
d6 phén ting da dugc van dung
trong thuc tién.

(a) Dung binh chia oxygen thay cho (b) Thuc phdm néu trong néi
dung khéng khi dé dét chay acetylene,  &p sudat sé nhanh chin hon so
Ung dung trong dén xi acetylene. vGi khi ndu & ap suat thudng.

(c) Khi d6t than trong 10, day ndp 16 (d) Bao quan thic an trong ta lanh
sé gilf than chay dugc lau hon. dé thuic an lau bi 6i thiu.

A\ Hinh 16.9. Y nghia thuc tién clia téc d6 phan (ing trong d&i séng
va san xuét




dién ra trong doi song,

BAI TAP

1. Hai nhén vat minh hoa trong hinh bén dang
chébién mén garan, dugc thuc hién bang hai
cach. Mot ngudi chon cach chia ra tiing phéan
nhé, ngudi con lai chon cach dé nguyén, gia
thiét cac diéu kién déu giéng nhau (nhiét do,
luong dau an, ...). Hay cho biét cach nao mén
an nhanh chin hon? Gidi thich.

2.Néng do, nhiét dé, 4p suét, dién tich tiép xtc, chat xdc tac dnh hudng nhu thé nao dén téc do
phan tng?

3. Cho a g kim loai Zn dang hat vao lugng du dung dich HCl 2 M, phuang trinh hoa hoc xay ra
nhu sau:

Zn(s) + 2HCl(ag) — ZnCl,(aq) + H,(g)
Téc d6 khi H, thoat ra nhu thé nao khi thay déi cac yéu t6 dusi day:
a) Thay a g Zn hat bang a g bét Zn.
b) Thay dung dich HCl 2 M bang dung dich HCI 1 M.
¢) Thuc hién phan ing & nhiét d6 cao hon bang cach dun néng nhe dung dich HCL.
4. Cho phuong trinh hod hoc ctia phan ting: 2CO(g) + 0,(g) — 2CO,(g)

Néu hé s nhiét dé Van't Hoff bang 2, t6c d6 phan ung thay d6i nhu thé nao khi tang nhiét dé
clia phan tng tr30 °C 1én 60 °C?



Chuon

NGUYEN TO NHOM VIIA - HALOGEN

TINH CHAT VAT LI VA HOA HOC
CAC PON CHAT NHOM VIIA

| MUCTIEV |

~ Phét biéu dugc trang théi tu nhién cla cac nguyén t6 halogen.,

— Mo té& dugc trang théi, mau sac, nhiét d6 ndng chay, nhiét do soi clia cac don
chat halogen.

— Gidi thich duoc su bién doi nhiét db néng chay, nhiét do s6i ctia cac don chat
halogen dua vao tuong tac van der Waals.

- Trinh bay dugc xu hudng nhan them 1 electron (tUkim loai) hodc dung chung
electron (vdi phi kim) dé tao hop chétion hoac hop chat cong hoé tri dua theo
cau hinh electron.

— Giai thich duge xu hudng phan ting clia cac don chat halogen véi hydrogen
theo kha nang hoat dong ctia halogen va nang lugng lién két H-X.

— Viét dudc phuong triinh hoa hoc clia phan tng tu oxi hoa - kh(r ctia chlorine
trong phan Ungvai dung dich sodium hydroxide & nhiét do thudng va khi dun
néng; Ung-dung.Clia phan ¢ng nay.trong san-xuat chat tay ria.

— Thuc hien duoc (hode guan sat video) thi nghiém chiing minh dugc xu huéng
giam dan tinh oxi hod ctia cac halogen; chiing minh tinh oxi hod manh cla céc
halogen va so sanh tinh oxi hod giCra chdng.

5’)’

4} Trong déen halogen, bao quanh day toc lam bdng wolfram la cac khi hiém nhu krypton,
xenon va mot lugng nhéd halogen nhu bromine hodac iodine, gitip tang tudi tho va duy
tri do trong suét clia vo bong den. Bén halogen duogc st dung trong céc may sudi, 1o
nudng, bép halogen hong ngoai, ... do déc diém toa nhiéu nhiét.

f‘

f»

Nhu cau vé nudc sach la thiét yéu va cap bach clia con ngudi, nudc sach duge dung
cho sinh hoat, an uéng va san xuat. Cach x{ i nudc phé bién hién nay la sirdung nudc
chlorine hodc cac chat co chira chlorine dé khir trung nudc.

Nhom halogen gom nhimg nguyén t6 nao? Halogen cé nhirng tinh chat va tiing dung
trong linh vyc nao?

A beén halogen A\ Strdung chlorine dé khir triing nuéc
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!’ VI TRi CUA NHOM HALOGEN TRONG BANG
TUAN HOAN

2 Xéc dinh vi tri cha nhém halogen trong bang tuan hoan 1. Quan sét Hinh 17.1, cho biét v

tri nhom halogen trong bang
tuan hoan.

-
g -
Hll;\',

VA VIA VA

- o o B W N -

A\ Hinh 17.1. Vi tri nhém halogen trong bang tuan hoan

Nhoém halogen gobm nhiing nguyén t6 thuoc nhom VIIA trong
béng tuan hoan cic nguyén t6 hod hoc: fluorine (F), chlorine
(CD), bromine (Br), iodine (I), astatine (At) va tennessine (T's).

@

Astatine (;.At) la nguyén t6 phéng xa, duoc tao ra bang cach bdn phéa dong vi **Bi bdi cac hat
a trong may gia téc hat (cyclotron), tao ra hai neutron va déng vi ?'' At. Astatine trong tu nhién
dugc tim thay dudi dang trung gian.clia chudi phan ra phongxa uranium va thorium, Nam 2020,
céac nha khoa hoc da nghién.ciu va-dua vao tng dung?*At trong diéu tri ung thu, déng thoi
phét trién dugc pham phéng xa:stdung dong vi nayt’,

Tennessine (,,,1s) cing la nguyén t6 phéng xa, dugc phét hién nam 2010 va IUPAC phé duyét
tén tennessine cho nguyén té th 117 vao nam 2016. Vi chi ¢6 vai nguyén t(r duogc tao ranén Ts
chua cé ing dung thuc té ngoai muc dich nghién ctu.

@ TRANG THAI TU NHIEN CUA CAC HALOGEN
» Tim hiéu trang thai tu nhién cda cac halogen

Halogen trong tu nhién khong ton tai & dang don chat, chu

, o B 2. Hay ké tén mot so chat chia
yéu ton tai dudi dang mudi ctia cac ion halide (F, CI', Br, I). Y g

nguyén to halogen.
Ion fluoride dugc tim thdy trong cac khoang chat nhu
fluorite (CaF,); fluorapatite (Ca,(PO,),F) va cryolite 5 Tir cac thong tin va quan sét

(Na,AlF,). Ion chloride c6 nhiéu trong nudc bién, trong Hinh 17.2, nhan xét dang ton tai
quang halite (NaCl, thuong goi la muéi mo), sylvite clia cic nguyéﬁ t6 haI(;gen tron'g
(KCI). Ion bromide c6 trong quiang bromargyrite (AgBr); tunhién.

ion iodide trong iodargyrite (Agl), ... cac ion nay clng
c6 trong nudc bién va cic mé mubi.

' Nguén: David Leimbach va cong sy, The electron affinity of astatine (2020),
Nature Communications, Vol. 11, p.3824.
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(a) Fluorite (b) Sylvite " (0 Cryolite
A Hinh 17.2. M6t s6 khoéng chat chifa ion halide

1alogen chi ton tai & dang hop chit.
ctia halogen la mu6i halide.

@ CAU HINH ELECTRON LGP NGOAI CUNG CUA
NGUYEN TU CAC NGUYEN TO HALOGEN.
DAC PIEM CAU TAO PHAN TU HALOGEN

» Tim hiéu cau hinh electron I6p ngoai cing ciia nguyén ti
va dac diém cau tao phan tir halogen
Lép electron ngoai cung cua nguyén tii cac nguyén to
halogen déu c6 7 electron: phan I6p s c6 2 electron, phan
16p p c6 5 electron.

Do c6 7 electron & 16p ngoai cung, chua dat cau hinh bén
viing nhu khi hiém, nén & trang thai tu do, hai nguyén tu
halogen gép chung mét cip electron dé hinh thanh phan tu.

X =+ X—’XX

Vi X la ki hiéu cac nguyén t6 halogen.
Cong thiic cau tao cua phan ti halogen: X - X.

on tai ¢ dang phan tu X, lién keét
 két cong hoa tri khong phén cuc.

&) TINH CHAT VAT Li COA CACHALOGEN
» Tim hiéu va giai thich mét sé tinh chat vat li ctia halogen

Cac halogen it tan trong nudc, tan nhiéu trong dung méi htiu
co khong phéan cuc nhu hexane (C,H,,), carbon tetrachloride
(L) e

Khodng 71% bé mat Trdi Dt duoc
bao pht bdi bién va dai duang, phan
con lai la cac luc dia va ddo. Theo
em, ham lugng nguyén to halogen
nao nhiéu nhat trong tu nhién?

4. Viét cau hinh electron I6p ngoai
cling cia nguyén i cac nguyén
t0 halogen.

5. Tir dac diém cdu hinh electron
|6p ngoai cling clia nguyén t,
nhan xét xu hudng hinh thanh
lién két trong phan tirhalogen.



W Bang 17.1. Mét s6 dic diém clia cac nguyén t8 nhém halogen®

6. Dua vao Bang 17.1, nhéan xét su
bién doi vé mau sic, thé cac chat

Don chit X,) F, , Br, ! § diéu kién thuong, nhiét do
- ) néng chdy, nhiét do soi ctia cac
Mau sdc lucnhat | vang luc nau dé den tim don cht halogen.
(du hinh electron s e hs s
I6p ngoai ciing 25°2p 3s°3p 4s*4p 55°5p
ki 0,072 0,100 0,114 0133

nguyén td (nm)

Nguyén tirkhoi .
wungbinh | 1o | 3 = 1630 7. Gidi thich sy bién d6i nhiét
Do amdién 3,98 3,16 2,96 2,66 & ‘"?"Q{héy.’ _m."ét LRy

fluorine dén iodine.
Thé (20 °C) khi khi léng ; ran
Nhiét do nong chdy % 101 7 "
Nhigt do soi (°C) | 188 -35 59 184 @ '
) Phiniing | 0 diéu kién thudng, hay dy dodn
%oztsagctr(ongl;lll{g( manh liét 0,0620 012100 0,0013 ; :mt"jf ton tal Gﬂle khi, thé long
mol/1it) | i 6 . s —h:aytt‘ﬁ ran. Gidi thich.
-

don chét halogen bi dnh
cac phan tti. T fluorine

% Nguén: Lawrie Ryan, Roger Norris, Cambridge International AS and A Level
Chemistry Coursebook (2014, second editition), Cambridge University Press,
United Kingdom.

Marianna Anderson Busch, Halogen Chemistry (2015), Baylor University,
Elsevier Inc, Texas, USA.
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&P TiNH CHAT HOA HOC CUA CAC HALOGEN
2 Tim hiéu tinh chat hoa hoc dac trung ctia halogen @

Halogen c6 c&u hinh electron 16p ngoai ciing la ns>np’, nén & TU cé’u,tao phan tir halogen va
ddc diém cu hinh electron Idp
ngoai cling ctia nguyén td, nhan
xét xu hudng hinh thanh lién két
clia nguyén tihalogen trong cac
So do tong quat: X + le—>X" phan ting hod ho.

nguyén tu cé xu hudéng nhan thém 1 electron hodc diung
chung electron véi nguyén ti khac dé dat cau hinh electron
bén viing cua khi hiém tuong ting.

1. Tac dung véi kim loai

Céc halogen phan ting véi kim loai thé hién cac mic do
khac nhau (Hinh 17.3).

Fluorine tac dung dugc véi tat ca kim loai. Vi du:

2Ag + F,—>2AgF

9. Trong phdn tng véi kim loai,
nhan xét su bién doi s oxi hod

2Fe + 3Cl,— 2FeCl, clia nguyén t cdc nguyén to

halogen va viét cic qua trinh

khtr xdy ra.

Chlorine tac dung vé6i hau hét cac kim loai (tru Au, Pt). Vidu:

Bromine phan ting véi nhiéu kim loai, nhung kha nang phan
ting yéu hon so véi fluorine va chlorine. Vi du:

2Na + Br2 —> 2NaBr

lIodine phan ting véi kim loai yéu hon so véi bromine, chlorine va fluorine. Vidu trong phan
ting v6i aluminium, bromine phan ung manh & diéu kién thudng, iodine can nudc lam xtc
tac dé€ phan ting xay ra:

2A1 + 31, —%2 5 2AIL

Chlorine phan iing véi day sat néng do lodine phén ting véi bot nhém, xtc tac nudc

A\ Hinh 17.3. Thi nghiém halogen phan (ing véi kim loai

2. Tac dung véi hydrogen

Khi tac dung véi hydrogen, fluorine phan ting n6 manh ngay ca trong bong t6i, nhiét dé
rat thap (-252 °C); chlorine phan tng trong diéu kién can chiéu sang hodc dun néng;
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bromine phan ting khi dun néng 200 - 400 °C; iodine
phan ting khoé khan hon, can dun néng 350 - 500 °C, chat @
xuc tac Pt va phén ting xdy ra thuan nghich”. :

0 -1 10. Dua vao diéu kién phdn ting vdi
H,+B—>2HF hydrogen va gi tri ndng luong
T 4 lién két ctia phan i H - X, gidi
H, +Cl,——2HCl thich kha nang phn ting ciia céc
0 p .| halogen véi hydrogen.
H, +Br,——2HBr
0 o =1
H2+(I)2‘ 30°C_S0°CR oy

W Bang 17.2. Nang luong lién két cia HX"™

Ninglugngliénkét®) | H-F | H-Q | H-Br H-I

565 427 363 295

3. Tac dung véi dung dich kiém

Halogen phan ting véi dung dich kiém, san phdm tao thanh

phu thudc vao nhiét do phan ting. Vi dy, chlorine phan ting  11. Trong phan ting v6i dung dich

v6i dung dich NaOH 6 nhiét d6 thuong va nhiét do trén 70 °C: kiém, nhan xét su bién ddi so
oxi hoé clia chlorine va cho biét

Cl, + 2NaOH —— NaCl + NaClO + H,0O phan ting nay thudc loai phan

o il
3C].2 + 6NaOH & 5NaCl + Na(:]()3 + 3H20 mg gt

) Phan (ing ¢6 thé xay ra theo 2 chiéu trai ngugc nhau, sé hoc 316p 11.
1 Nguén: Martin S. Silberberg, Principles of General Chemistry (2013, third edition),
The McGraw-Hill Companies, Inc.,, New York, USA.
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Dung dich hén hgp NaCl va NaClO dugc goi la nuéc Javel,
c6 tinh oxi hoa manh nén dugc dung lam chat tdy mau va
sat trung.

Phan ting cua chlorine véi dung dich kiém dugc dung dé
san xudt cac chat tdy rua, sat trung, tdy trang trong nganh
dét, da, bot gidy, ... nhu calcium hypochlorite (Ca(ClO),);
calcium oxychloride (CaOClL,), ...

A Nuérc Javel
4. Tac dung véi dung dich muéi halide

» Thuc hanh thi nghiém so sanh tinh chat hod hoc ctia halogen
Thi nghiém 1: So sanh tinh chit hoa hoc ctia halogen
Hoa chat: dung dich NaBr, Nal, nudc chlorine, nudc
bromine va dung dich hé tinh bot.
Dung cu: 6ng nghiém, 6ng hut nho giot, kep go, gia dé
6ng nghiém.
Tién hanh: Thyc hién cac budc theo Bang 17.3.

W Bdng 17.3. Cac buéc tién hanh thi nghiém 1 @

i 12. Tién hanh thi nghiém 1, quan
Ong nghiém 1 2 sét va ghi nhan hién tuong.

Bugc1: 13. Dua vao phuong trinh hod hoc
Lay vao 2mL dung dich NaBr 2mL dung dich Nal clia céc phan ting, gidi thich két
moi ong nghiém khoang qua thinghiém 1 :

Budc2:
Chovao 1 mL nudc chlorine
moi ng nghiém khoang

1 mLnuée bromine,
vai giot ho tinh bot

Buigc 3: Lic déu, déon dinh

Phuong trinh hod hoc ctia cac phan ting:
Cl, + 2NaBr — 2NaCl + Br,
Br, + 2Nal — 2NaBr + 1,

5. Tinh tay mau cta khi chlorine 4m W o
» Thuc hanh thi nghiém tim hiéu tinh tdy mau cda khi A\ Két qua thinghiém 1

chlorine &m

Thi nghiém 2: Tinh tdy mau cta khi chlorine &m

Hoa chat: tinh thé potassium permanganate (KMnO,),

dung dich HCI dic, gidy mau, nuéc cit. 14. Tién hanh thi nghiém 2, quan
Dung cu: 6ng nghiém 2 nhdnh, nit cao su, gid dg, thia thuy sdt va ghi nhan hién tugng.
tinh, 6ng hut nho giot.



Tién hanh:
Buéc 1: Duing thia thuy tinh 1dy mot it tinh thé KMnO,, ch .

Hoe 1 Lung thia Tauy Hon sy met ittt A n, cro - e e
vao nhanh dai ciia 6ng nghiém. Dung 6ng hut nho giot lay cila ic ohan tha. qidi thich két
khodng 1 mL dung dich HCI déic cho vao nhanh ngén cta u th'i: hiem 29, g -
6ng nghiém. Lap dung cu diéu ché khi Cl, &m nhu Hinh 17 4. el

Luu y: Kiém tra nut cao su phai dugc déy kin trudc khi thuc @

hién budc 2.

Budc 2: Nghiéng 6ng nghiém sao cho dung dich HCI tiép Viét phuong trinh hod hoc ctia cdc

xuc voi KMnO,. phén ting sau:

Phuong trinh hod hoc ctia phan ting diéu ché khi Cl,;: W+, > (M

2KMnO, + 16HCl — 2KCl + 2MnCl, + 5CL, T + 85,0~ Al+Bh— @

Ga(OH), + U, — (3)
KOH+Br, =%  (4)
1, + KBr —> 5)
Br, + Nal — (6)

logen c6 xu hudéng nhin
dé tao hop chit cong

&) UNG DUNG CUA CAC HALOGEN
" » Tim hiéu iing dung ctia halogen

Fluorine: Dugc sti dung trong san xudt cac chat déo ma sat
thdp, nhu teflon phu trén bé mdt chao chéng dinh dung cho
thi€t bi nha bép, dung cu thi nghiém, ... Mot s6 hop chat
khac cua fluorine nhu cryolite dung trong san xudt nhom;
sodium fluoride st dung nhu mét loai thuéc trii sau, chong
gian; mot s6 mudi fluoride khac dugc thém vao thudc danh

3 3 A Ung dung cta fluorine
rang, tao men rang, ... trong san xuit kem danh ring
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Chlorine: La chat oxi hoa manh, dugc st dung lam chat tay
trang va kht tring nuéc. Mot lugng 16n chlorine dugc dung
dé€ san xudt cac dung moi nhu carbon tetrachloride (CCL),
chloroform (CHCL,), 1,2-dichloroethylene (C,H,CL,), ...

A U’ng dung clia chlorme

Bromine: Dugc sti dung dé diéu ché thudc an than, thuodc
trong san xuat dung méi hitu co

trii sau, thudc nhuom, muc in; silver bromide (AgBr) la
chdt nhay v6i anh sang, dung d€ trang phim anh, phu gia
chong an mon cho xang, ...

Iodine: La nguyén t6 vi lugng can thiét cho dinh duéng ctia

con ngudi, thiéu iodine cé thé gay nén tac hai cho stic khoé A Ung dung ctia bromine
nhu gay bénh budu c6, thi€u nang tri tu¢, hon hgp ethanol va trong sén xudt phim cuén

iodine la chat sat trung phd bién. Cac hgp chat iodide dugc @

st dung lam chat xic tdc, dugc pham va thuéc nhuém. 16. Nhan Xét vai tro cia halogen
trong doi song, san xudt va y té.

17.Tim hiéu thém nhiig ting dung
khdc ctia halogen trong thuc té.

Tai sao ¢6 thé st dung nu6c }aVe[ d@ fé’yhhu‘ng vét mUCtren éﬁtring, nmmg lai khdng nén st dung trén
vaiquan, do co maw? . , - "

1. Hoan thanh cac phuong trinh minh hoa tinh chat hoa hoc cia cac nguyén t6 halogen:

a)d,+H,— b)F, +Cu— ¢ l,+Na—
d) Cl; +Fe— e) Br, + Ca(OH), = f) Cl, + KOH W%,
g) Br,+ Kl —

2. Giai thich vi sao cac nguyén té halogen khong ton tai & dang don chéat trong tu nhién.

3. Chloramine B (C;HsCINNaO,S) l1a chat thudng dugc sir dung dé sat
khuan trén cac bé mat, vat dung hodc dung dé khirtrung, sat khuan,
x |i nudc sinh hoat. O néng dé cao, chloramine B ¢6 tac dung
diét ndm mdéc, vi khuén, virus gdy bénh cho ngudi. Chloramine B c6
dang vién nén (mbi vién co6 khéi luong 0,3 - 2,0 gam) va dang bot.
Chloramine B 25% (250 mg chlorine hoat tinh trong mét vién nén
nhu hinh bén) dugc dung phé bién, vi tién dung khi pha ché va
bao quan.

a) Néng do chloramine B khi hoa tan vao nudc dat 0,001% c6 tac dung sat khuan dung trong x li
nudc sinh hoat. Can dung bao nhiéu vién nén chloramine B 25% (loai vién 1 gam) dé xt li binh
chua 200 lit nudc?

b) Chloramine B néng d6 2% dung dé phun xit trén cac bé mat vat dung nham sat khuan, virus
gay bénh. Dé pha ché dung dich nay, si dung chloramine B 25% dang bot. Can bao nhiéu
gam bot chloramine B 25% pha vdi 1 lit nuéc dé dugc dung dich sat khuan 2%?




~ Nhan xét va giai thich dugc xu hudng bién déi nhiét do soi ctia cac hydrogen
halide tir HCI téi HI dua vao tuong tac van der Waals. Giai thich duoc su bat
thudng vé nhiét do s6i clia HF so vai cac HX khéc.

~ Trinh bay dugc xu hudng bién déi tinh acid cta day hydrohalic acid.

— Trinh bay dugc tinh khif clia cac ion halide (CI, Br-, I") thdng qua phan Ung vdi
chat oxi hoa la sulfuric acid dac.

— Thuc hién dugc thi nghiém phan biét cacion F, CI, Br, I bang cach cho dung
dich silver nitrate vao dung dich mu6i clia ching.

| = Néu dugc ing dung clia mot s6 hydrogen halide.

/ Thuy tinh von clng, tron va kha tro vé mat hoa hoc nén
viéc cham khac la diéu khong don gian. Trudc day, muodn
khac cac hoa van, can phu 1én bé mat thuy tinh mot 16p
paraffin, thuc hién cham khac cdc hoa van lén |&p paraffin,
dé phan thuy tinh can khic 16 ra. Nhé dung dich hydrofluoric
acid hodc hén hop CaF, va H,S0, dac Ién I6p paraffin do,
phan thuy tinh can cham khac sé bi an mon, tao nén nhiing
hoa van trén vat dung can trang tri. Qua trinh an mon thuy
tinh xay ra thé nao? Céc ion halide cé tinh chat gi?

A\ Hoa van khéc trén thuy tinh

&) TINH CHAT VAT Li COA HYDROGEN HALIDE

2 Giai thich xu hudng bién dai tinh chat vat li cia hydrogen halide
Hydrogen halide la hgp chat clia hydrogen véi halogen, cong
thiic téng quat la HX, véi X la halogen. Hau t6 “ide” trong
hydrogen halide dugc thay thé tit hau t6 “ine” clia tén halogen.

W Béng 18.1. BAng mé ta dic diém,
tinh chat vat li ctia hydrogen halide (HX)"

Hydrogen halide HF HCl HBr HI

A 5 Hydrogen | Hydrogen | Hydrogen | Hydrogen
leniigp chat fluoride chloride bromide iodide
Thé, 20°C Khi Khi Khi Khi @
Mausac Khong mau | Khongmau | Khongmau | Khong mau
Nhiét do soi (°C) 20 -85 —67 -35 1. Dua vao Bang 18.1 va Hinh 18.1,
D tan trong nudc & 0°C (%) vd han Y] 68 70 cho biét nhiét do séi cla cc
Do dai fién két H-X (k) 092 127 141 1,61 hydrogen halide tir HCl dén HI

. e ~ oy 7 2. s

Ban kinh ion halide (nm) 0,133 0,181 0,196 0,220 bin doi nhif the nao? Gidi thich.

) Nguén: Lawrie Ryan, Roger Norris, Cambridge International AS and A Level Chemistry Coursebook (2014, second editition),
Cambridge University Press, United Kingdom.

Marianna Anderson Busch, Halogen Chemistry (2015), Baylor University, Elsevier Inc., Texas, USA.

Raji Heyrovska, Effective radii of alkali halide ions in aqueous solutions, crystals and in the gas phase and the interpretation
of stokes radii (1989), Chemical Physics Letters Journal, Vol. 163(1-2), pp.207-211.

14



2. Quan sat Hinh 18.2, gidi thich
nhiét o soi cao bat thudng clia
hydrogen fluoride so véi cic
hydrogen halide con lai.

A\ Hinh 18.1. Tuong tac van der Waals giifa cac phan tir HX

@

o Nha lign két hydrogen gita cac
% o/ -, « phan t& nén hydrogen fluoride
o\ o 0\ kho bay hai hon cac hydrogen

halide con lai.

A\ Hinh 18.2. Lién két hydrogen giira cac phan ti HF

Théng tin trong Bang 18.1 cho
biét dd tan cda hydrogen fluoride
trong nudc & 0 °C 1a vo han. Gidi
thich nguyén nhan dan dén tinh
chat nay.

3. DvavaoBéng 17.2vaBang 18.1,
nhan xét moi lién hé giita su

) _ ) . o bién doi nang luong lién két va

Céac hydrogen halide tafl tro.ng nudc, tao. thanh hydrohalic acid 9 dai lién két H—X véi sy bién

tuong ting. Hydrofluoric acid (HF) 1a acid yéu, nhung c6 tinh d6i tinh acid ciia cac hydrohalic

chat dac biét la an mon thuy tinh, phuong trinh hoa hoc <o,

ctia phan ung:

@ HYDROHALIC ACID
% Tim hiéu tinh acid cia cac hydrohalicadd

S$iO, + 4HF — SiF, T + 2H,0
Cac dung dich HCI, HBr, HI la nhiing acid manh, c6 day du @

tinh chit hod hoc chung ctia acid nhu lam quy tim chuyén  Hoan thanh phuong trinh hod hoc

sang mau do, tac dung véi kim loai diing trudc hydrogen  CUacdcphan ingsau:
trong day hoat dong hod hoc, tdc dung vdi basic oxide, base NaOH + HC — (1)
va moOt s6 mudi. In+HO — (2)
- (@0 +HBr — 3)
a,hﬂ a'ciﬁd' "téng dan tu K,CO,+HIl — 4)

cacid.

otis



™ Trong dich vi da day ctia ngudsi ¢6 hydrochloric acid véi ndng
do trong khoéng 10~ - 10-> mol/L, déng vai trd quan trong
trong qua trinh tiéu hod, cling véi enzyme va su co bop
clia co da day nham chuyén hod thic &n thanh chét dinh
dudng cho cothé dé hap thu.

&) TINH KHU CUA CAC ION HALIDE

' Tim hiéu tinh chat cia cacion halide

Trong ion halide, cic halogen c6 s6 oxi hod thap nhatla -1,

do d6 ion halide chi thé hién tinh khii trong phan ting oxi

hoa — khu. @

Khi dun néng cac mudi khan halide véi chat oxi hoa manbh, 4. Nhan xét sy thay déi s6 oxihod ctia
nhu dung dich H,SO, déc, ion chloride khong khti dugc nguyén tif céc nguyén t6 halogen

H,SO, nén chi xay ra phan ting trao d6i (Hinh 18.3a). trong phan ting cia mudi halide
KCl + H,80, —2%55 KHSO, + HCIT vGi dung dich H,S0, dac.
2KCI + H,50, —=22€ 3 K 50, + 2HCIT 5. Viét qué trinh céc ion halide bi

~ oxi hod thanh don chét tuong
‘?'\ﬁ%"g g
% llr"t é{: ‘

-

Ion bromide khtt H,SO, trong dung dich H,SO, ddc thanh
SO, va Br™ bi oxi hoa thanh Br,, sin phdm c6 mau vang ddm
(Hinh 18.3b).

-1 +6 0
2KBr +2H,S0, — Br, + 80,T +X,S0, +2H,0
Ion iodide ¢6 thé khi H,SO, trong dung dich H,SO, dac
thanh H,S, S, SO, tuy vao diéu kién phan ting va I bi oxi hoa
thanh L, c6 mau den tim (Hinh 18.3c).

-1 +6 0 o
2KI +2H,50, —> L1 + 80,T +K,80, +2H,0

-1 +6 0 0

=1 +6 0 -2
8KI +5H,80, —> 4L\ + H,8 T + 4K,80, +4H,0

%ﬁn ing nao dudi ddy ching

minh tinh khircta cdcion halide:
BaCl, + H,50, — BaS0,{ + 2HCI (1)
” “a T NaCl —< 5 Na+ (1, T (2)
(@ (b) (0

A Hinh 18.3. Cac mudi KCl (a), KBr (b), K (c) 2HBr + H,50, — Br, +50,T
phan tng véidung dich H,S0, déc +2H,0 3)

HI+NaOH— Nal+H,0 (4)

g theo chiéu




&) NHAN BIET ION HALIDE TRONG DUNG DICH

* »Thuchanh thi nghiém nhan biét ion halide trong dung dich 6 Tién i 2 ighitin va.
Hoa chat: cac dung dich NaF, NaCl, NaBr, Nal va AgNO,, sat hién tugng. Dua vao phuong
c6 cuing néng d6 0,1 M. t’i“h hod hoc ctia cdc phdn ting,

. o . néu cach nhan biét cacion halide
Dung cu: 6ng nghi¢m, 6ng hut nhé giot, gia d¢ 6ng nghiém. trong dung dich.
Tién hanh

Buéc 1: Lay lan lugt khoang 2 mL mdi dung dich NaF,
NaCl, NaBr va Nal cho vao 4 6ng nghiém, dugc danh s6

thi ty tu 1 dén 4. @

Budc 2: Thém ti€p vao moi 6ng nghiém vai giot dung dich NEu chch nhgn, bk 2 diing

AgNL, dich CaCl, va NaNO,, viét
Phuong trinh hod hoc ctia cac phan ting: phuong trinh hod hoc cla
NaCl + AgNO, — AgCl{ +NaNO, plidhiuing cay ko,

NaBr + AgNO, — AgBr{ + NaNO,
Nal + AgNO, — Agll + NaNO,
Dung dich NaF khéng phén ting véi dung dich AgNO.,.

F. 0 P -

dich silver nitrate (AgNO,) vao

Br- I

'C6 két ta C6 két tha
mauvang nhat mau vang
(AgBr) (AgD)

=@



&) UNG DUNG CUA CAC HYDROGEN HALIDE

2 Tim hiéu cac iing dung ctia hydrogen halide 7. Tim nhiing (ng dung khéc cla

Hydrogen fluoride: Dung d€ tdy can trong cac thiét bi trao
do6i nhiét; chat xic tac trong nha may loc dau, cong nghé
lam giau uranium, san xuédt dugc pham, ...

san xuat,

Hydrogen chloride: Dung dé loai bo gi thép; san xuat chat
tdy rtia nha vé sinh, cac hgp chat vo co va hitu co phuc vu
doi séng, san xuat, ...

Hydrogen bromide: Lam chat xuc tac cho cac phan tng
hiiu co, téng hgp chat chong chay chita nguyén t6 bromine
nhu tetrabromobisphenol A, diéu ché nhua epoxy, san xuat
cac vi mach dién tt, ...

Hydrogen iodide: Dung lam chat khti phé bién trong cac
phan ting hoa hoc; san xudt iodine va alkyl iodide, ...

tw léu Vi rét c§n thT_
tac néng nghiép va sinh hoat clia con Ngut

Trong nhiing dam may chia it hgi nudc, su
chuyén déi nudc tir thé hoi sang thé ldng
khéng dién ra, nén can hinh thanh qué trinh
chuyén déi trang théi dé kich thudc céc hat
nudc nho i ti tang dan lén, 34 nang dé rai
xubng tao thanh mua. Bang cach phun Ién

trén nhing dam may cac tinh thé silver iodide \\:,_ = ,-
(Agl) va bang kho (CO, dong bang) c6 nhiét Kr}ikihmuac Unhthebang diln,

dé rat thap, kich thich qué trinh ngung tu
hoi nudc va tao ra cac tinh thé bang I6n hon. :
béng tuyét trudc khi tan thanh nudc, tao ra '
mua.

hydrogen halide trong doi song,




1. Viét phuong trinh hoa hoc ctia phan ting xay ra trong cac trudng hgp:
a) Kim loai Mg phan ting véi dung dich HBr.
b) Dung dich KOH phan ting véi dung dich HCI.
¢) Muéi CaCO, phan tng vai dung dich HCl.
d) Dung dich AgNO, phan ting véi dung dich Cal,
2. Trong phong thi nghiém, mét khi hydrogen halide (HX) dugc diéu ché theo phan ting sau:
NaX oy + H;50,q ——> HXT + NaHSO, (hodc Na,50,)

a) Cho biét HX la chét nao trong céc chat sau: HCl, HBr, HI. Giai thich.
b) C6 thé dung dung dich NaX va H,S0, loang dé diéu ché HX theo phén tng trén dugc khéng?
Giai thich.
3. "Natri clorid 0,9%" |a nuéc muéi sinh li chita sodium chloride (NaCl), néng d6 0,9% tuong duong

cc dich trong co thé ngudi nhu mau, nudc mat, ... thudng duoc sit dung dé stic miéng, sét
khuan, ... Em hay trinh bay cach pha ché 500 mL nuéc muéi sinh Ii.
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