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HUGNG DAN SU' DUNG SACH

Trong méi bai hoc gébm cac ndi dung sau:

Khai dong, dat van dé, goi mé va tao hiing thi vao bai hoc

Hoat dong hinh thanh kién thic méi

_
F ,
:

Thao ludn

Tém tat kién thc trong tam

LUYEN TAP

'_ % Clng o kién thic va ren luyén kinang da hoc

-~

VAN DUNG

@ % Vén dung kién thic va ki nang da hoc vao thyc tién

. % Gidi thiéu thém kién thiic va ting dung lién quan dén bai hoc,
gilip cdc emtu hoc § nha

CAC Ki HIEU VIET TAT TRONG SACH

Ki hiéu Tiéng Anh Tiéng Viét
askt nh sang khuéch tan

asmt anh sang mat teoi

dpnc dién phan nong chay

T.4 san pham khi, san pham ran (két tua)
(s) solid chat rdn

()] liquid chat long

() gas chat khi (hoi)

(aq) aqueous chdt tan trong nude (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 do va ap suat
AH enthalpy change hién thién enthalpy

AHg standard enthalpy of formation at 298 K enthalpy tao thanh chuan 6298 K
AHSg standard enthalpy change of reaction at 298 K | bién thién enthalpy chuan ctia phén tng & 298 K

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




LOT NOI DAV

Céc em hoc sinh than mén!

Tir lau, hod hoc dugc ménh danh la “trung tdm clia cdc nganh khoa hoc” vi nhiéu nganh
khoa hoc nhu vat Ii, sinh hoc, y hoc, khoa hoc Trai Dat, ... déu lay hoa hoc lam nén tang
cho su phét trién. Hod hoc cling la co s& phét trién cho nhiéu nganh cong nghiép khac nhu
vat liéu, luyén kim, dién td, dugc pham, dau khi, ... Trong cudc séng hang ngay, hoa hoc
hién dién & khdp moi nai. TU lueng thuc - thuc phdm, dé dung thiét yéu trong gia dinh,
dung cu hoc tap, thuéc chiia bénh, nguyén liéu san xuét, ... dén huong thom quyén ri clia
nudéc hoa, mi pham, ... déu la nhirng san pham clia hoa hoc.

Sach gido khoa Hoa hoc 10 gém phan M& dau va 7 Chuong mang dén cho cac em nhiing
hi€u biét vé cau tao chat va su bién déi ctia chat dua trén cac nguyén li, quy luat cla tu
nhién, tir dé sé thay dugc vai trd to 16n vé dong gop ctia hoa hoc déi véi su phat trién kinh
té, khoa hoc ki thudt, (ing dung thuc tién, ... Méi chuong dugc chia thanh mét s6 bai hoc,
moi bai hoc gébm mét chubi cac hoat déng nham hinh thanh nang Iuc hoa hoc cho céc em.
Dé hoc tap dat két qua tét, cac em can tich cuc, chli déng thuc hién cac hoat doéng sau:

Hoat déng Mé déu bai hoc dua ra cau hoi, tinh huéng, van dé, ... cta thuc tién véi muc dich
dinh hudng, ggi m& cac em huy déng kién thiic va kinh nghiém dé bt nhip mét cach hing
tha vao bai hoc.

Hoat dong Hinh thanh kién thife méi la chudi hoat déng quan trong ma & dé cac em cén
tich cuc quan séat cac hinh anh, thuc hién thi nghiém, thao luan, phan doan khoa hog, ... dé
chiém linh kién thic méi ctia bai hoc.

Cac hoat déng Luyén tdp, Van dung gitp cac em 6n tap kién thc, rén luyén ki nang cta bai
hoc va stt dung chiing dé giai quyét mot s6 van dé thuc tién lién quan dén hoa hoc.

Hoat dong Mé réng giup cac em tim hiéu thém kién thuc hoac ting dung lién quan dén bai
hoc.

Cudi méi bai hoc 1a mét s6 bai tap nham tao diéu kién cho cac em tu kiém tra va danh gia
két qua hoc tap ctia minh.

Bang Gidi thich thudt ngif cudi sach gilp cac em tra cliu mét sé thuat ngl khoa hoc lién
quan dén bai hoc.

Pay la cuén sach thudc bd sach gido khoa Chén tréi sang tao ctia Nha xuat ban Gido duc
Viét Nam. Sach dugc bién soan theo dinh huéng phat trién pham chat va nang luc ngudi
hoc, gitp cac em khong ngling sang tao trudc thé gidi tu nhién réng Ién, déng thai tao co
héi cho cadc em van dung kién thiic hod hoc vao cubc séng hiang ngay.

Céc tac giad hi vong cuén séch gido khoa Hoa hoc 10 sé la ngudi ban déng hanh hiu ich
cung cac em kham pha thé gidi tu nhién, phat trién nhan thic, tu duy logic va nang luc van
dung kién thiic vao thuc tién.

CACTACGIA

®
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— Néu dugc vai tro clia hod hoc déi vaéi ddi séng, san xudt, ...
~Trinh bay dugc phuong phap hoc tap va nghién ctu hoa hoc.

— Néu dugc d6i tugng nghién cu clia hoa hoc. ]

@ Hau hét moi thif xung quanh ching ta déu lién quan
dén hod hoc. Hoad hoc nghién cliu vé nhiing van dé
gi? Hoda hoc c6 vai trd nhu thé nao trong doi séng va
san xudt? Lam thé nao dé co phuong phap hoc tap
va nghién ctiu hod hoc mét cach hiéu qua?

Lrye iGehE:

s = s .. hét hoa h 6 :
D DOITUONG NGHIENCUUCUAHOAHOE  ursamsosinorony

> Nhan biét déi tuong nghién cifu ctia hoa hoc

1. Quanssét Hinh 1.1, hay chira cic
dan chit va hop chi, Viét cong
thiic hod hoc clia chiing.

(akumtn'ruﬁ{j T Hyddagen Oxygen

(a) Ld nhom (b) Binh khinitrogen (c) (e nudc (d) Mudian

A Hinh 1.1. Mét s8 don chat va hop chat

2. Quan sat Hinh 1.2, cho biét ba
thé cla bromine tuong ting véi
maoi hinh (a) va (b). Sap xép
theo thi tu tang dan mic do
trat ty trong cdu tric ctia ba
thé nay.

(@) (b)

A\ Hinh 1.2. Ba thé cta bromine



3. Quan sat Hinh 1.3, cho biét
trong cac qud trinh (a), (b),
dau la qua trinh bién di vat li,
qué trinh bién d6i hod hoc. Giai

='  thich

(a) Qua trinh thang hoa  (b) Nhang dinh sat vao dung dich copper sulfate
cua iodine

A Hinh 1.3. Qué trinh bién d8i vat Ii va qua trinh bién déi hoa hoc

&

anh khoa hoc thudc linh vuc khoa hoc ty Khi dot nén (duoc lam bdng
én ciiu vé thanh phén, cdu tric, tinh chit va paraffin), nén chay ra & dang

. . - : long, tham vao béc, chdy trong
I g nhu ing dung cta chiing. khong khi, sinh ra khi carbon
dioxide va hoi nuGc. Cho biét
= < . . giai doan nao dién ra hién
& VAITRO CUA HOA HOC TRONG DI SONG VA 1yong bién i vat I, giai doan

SAN XUAT nao dién ra hién tuong bién doi
hoa hoc. Gidi thich.

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

4. Quan st cdc hinh tir 1.4 dén
1.10, cho biét hod hoc cd ting
dung trong nhimg linh vic nao
clia doi song va san xudt.

s

A Hinh 1.5. Mot s6 loai vat lidu xay dung



5. Néu vai tro ctia hod hoc trong
moi (ing dung dugc mo ta & céc
hinh bén.

Ké tén mét vai ting dung khdc
) ctia hod hoc trong doi song.
>0

(68 | N
(.\"f’/ 1l -

(<

@

Tir séing som thifc ddy cho dén i di
ng(, em st dung rét nhiéu chét trong
viéc sinh hoat cd nhn, an udng, hoc
tap, ... Hay liét ké nhiing chét da st
dung hang ngay ma em biét. Néu
thiéu di nhimg chat dy thi cudc song
sé bt tién nhu thé nao?

A\ Hinh 1.10. Nghién cltu trong phong thi nghiém

d hoc ¢6 vai tro quan trong trong doi séng, san xudt




&) PHUONG PHAP HOC TAP HOA HOC

2 Trinh bay phuong phap hoc tap hoa hoc
Dé hoc tot mon Hoa hoc, chung ta can c6 phuong phap hoc
tap ding dan théng qua mot s6 hoat dong dugce thuc hién
trén 16p hoc, ciing nhu & nha.

1. On tap va nghién ciu bai hoc
trugce khi dén lop

4, Luyén tap thudng xuyén
i

b

N L

5.Thuc hanh thi nghiém

Proton Neutron Electron

7.Hoat déng tham quan, trai nghiém 8. 50 dung so do tuduy

A Hinh 1.11. Minh hoa mét s6 hoat ddng trong hoc tap mén Hoa hoc

phdap hoc tap hoa hoc nham phiét trién
¢ hod hoc, bao gom: (1) Phuong phdp tim hiéu
¢t; (2) Phuong phap hoc tap thong qua thuc
i nghiém; (3) Phuong phép luyén tap, 6n tap;
ong phap hoc tap trai nghiém.

®

6. Néuy nghia cia cdc hoat dong ¢6
trong Hinh 1.11 doi vdi viéc hoc
tap mon Hoa hoc.

7. Hay cho biét cac hoat dong trong
Hinh 1.11 tuong ting vdi phuang
phdp hoc tap hod hoc nao.

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

@

Em cling cac ban trong nhém hay tu
tao thé ghi nhd dé ghi nhé mot so
nguyén t6 trong 20 nguyén 6 hod
hoc dau tién ctia bang tudn hoan.



) PHUONG PHAP NGHIEN CUU HOA HOC

% Tim hiéu phuong phap nghién afu hoa hoc 8. Cho biét 3 phuong phap nghién
Khi nghién ctiu mét vin dé hoa hoc, chiing ta can cé phuong ctiu hod hoc dugc st dung doc
phap nghién ctiu. Khong cé phuong phap nao la chung cho lap hay b6 trg 1an nhau trong
moi nghién ciu. Tuy vao muc dich va déi tugng nghién ctiu qua trinh nghién ctu.

ma ching ta lua chon phuong phap cho phu hop.

1. Phuong phap nghién ciu li thuyét la si dung nhiing

dinh luat, nguyén li, quy tac, co ché, mo hinh, ...cang nhu

cac két qua nghién ctiu da co dé€ tiép tuc lam r6 nhiing van

dé caa li thuyét hoa hoc.

2. Phuong phap nghién cliu thuc nghiém la nghién ctiu

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

thap so6 liéu, phan tich, dinh lugng, ...

3. Phuong phap nghién ctiu ing dung nham muc dich

gidi quyét cdc vin dé hod hoc dugc ting dung trong cac 9 Hdy cho biét trong dé tai“nghién

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

2 Tim hiéu cac buéc nghién ciru hoa hoc trong san xudt nudc stic miéng’,

Vi du: D€ nghién ctiu thanh phén hod hoc va bude dau tng cac nha nghién clu da st dung

dung tinh dau tram tra (Melaleuca alternifolia) trong san phuong phap nghién aiu nao.

xudt nudc suc miéng, cac nha nghién ctiu da thuc hién theo
cac budc dugc mo6 ta trong Hinh 1.12.

(1) Nghién ctru thanh phan hod hocva tng dung chatinh ddutram  (2)Dat gid thuyét: tinh ddu tram tra c6 kha
tra lam nudc suc miéng qua cdc cong trinh khoa hoc trén cac nang khang khuan.
tap chi da dugc xuéat ban.

(3) Thi nghiém chiét xuat tinh dau bang phuong phap chung (4) Khao sat hoat tinh khang khuan cta san pham
cat 16 cuén hoi nudc. nudc sic miéng tir tinh diu tram tra.

A\ Hinh 1.12. Cac budc thuc hién trong dé tai nghién ctru thanh phan hoa hoc
va buéc dau iing dung tinh dau tram tra trong san xuit nudc stic miéng

@



4 hoc bao gébm: nghién
ghiém va nghién ctiu

4 hoc thudng bao gom
dé nghién ctiv; (2) Néu
nghién ctiu (li thuyét,
ét bao cdo: thao luan két

©

Hay chird cac budcnghién ctiu trong
Hinh 1.12 tuong (ng véi nhiing
buéc nao trong phuong phép
nghién ctu hod hoc.

hioe Ao chia think 5 chiyén nganh i bam g&m bl th'uyét P I ot b et b
htu co, hod phén tich, hod sinh.



BAITAP

1. N6i dung nao dudi day khéng phai la déi tuong nghién clru clia hod hoc?
A.Thanh phén, cdu tric cla chét.
B. Tinh chat va su bién déi cta chat.
C.Ung dung ctia chét.
D. Su I&n 1én va sinh san cua 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 phép nghién cttu hoa hoc: Néu gid thuyét khoa hoc; Viét bdo cdo:
thdo ludn két qua va két ludn van dé: Thuc hién nghién cuu; Xdc dinh védn dé nghién cdu. Hay sap
xép cac budc trén vao so d6 dudi day theo thit tu dé cé quy trinh nghién ciu phu hgp.

So dé cac budc nghién ciiu hod hoc



— Trinh bay dugc thanh phan ctia nguyén tlr.
~ So sanh dugc khéi lugng cda electron véi proton va neutron, kich thudc clia
hat nhan vdi kich thudc nguyén t.

@ T rat 1au, cdc nha khoa hoc da nghién cuiu cadc mé hinh
nguyén tl va cap nhat ching thong qua viéc thu thap
nhiing di liéu thuc nghiém. Nguyén t&r gém nhiing hat
co ban nao? Co s6 nao dé phat hién ra cac hat co ban do
va chuing cé tinh chat gi?

= . : A Mé phdng mé hinh nguyén ti
&) THANH PHAN CAU TAO NGUYEN TU

" » Tim hiéu thanh phan cau tao nguyén tit

Tt thoi c6 Hy Lap, nha triét hoc Democritus (Pé-mé-crit, 460 — 370 truéc Cong Nguyén)
cho rang moi vét chat dugc tao thanh tii cac phan tif rat nhé dugc goi la “atomos”, nghia la
khong thé pha huy va khong thé chia nho hon dugc nita. Dén gitia thé ki XIX, cdc nha khoa
hoc cho ring: cac chat déu dugc cau tao nén tii nhiing hat rat nho, khong thé phén chia dugc
niia, goi la nguyén ti. Vao cudi thé ki XIX, dau thé ki XX, bang nhiing nghién ctiu thuc
nghiém, cdc nha khoa hoc da chiing minh su ton tai ciia nguyén ti va nguyén ti c6 ciu tao
phiic tap.

P
Ko Neutron

Electron

1. Quan sét Hinh 2.1, cho biét
thanh phan nguyén t gom
nhitng loai hat nao.

A\ Hinh 2.1. Mé hinh nguyén tir




| chiia proton, neutron va vo

@ sUTIMRA ELECTRON
> Tim hiéu thi nghiém kham pha tia am cuc cia Thomson

Nam 1897, nha vat li ngudsi Anh J. J. Thomson (Tém-xon)
thuc hién thi nghiém phoéng dién trong mét 6ng thuy tinh
gdn nhu chan khong (goi 1a 6ng tia 4m cuc). Ong quan sat
thady man huynh quang trong 6ng phat saing do nhiing tia
phat ra tii cuic am (goi la tia &m cyic) va nhiing tia nay bi hut
vé cuc duong cla trudng dién (Hinh 2.2), chiing té ching
tich dién am. D6 chinh la chum cac hat electron.

- H +  anode
(cuc duong)

Nguén dién \

Tam kim loai tich

dién duong

Man

huynh quang

15 kv

E——
Cathode
(cwe am)

Néi véi may hat =
chan khong
Tam kim loai

tich dién am

A\ Hinh 2.2. Thi nghiém ctia Thomson

mot loai hat c6 khoi lugng va
dugc goi 1a electron (ki hiéu I e).

2x10" C (coulomb).
X 1022¢g,

1 duge dién tich ndo nhd hon
dugc dung lam dién tich don
ron dugc quy ude la —1.

A\ Joseph John Thomson (1856 — 1940)

&\

2. Cho biétvai trd cia man huynh

~ quang trong thi nghiém §&

1;1.@ 22,

3. Quan st Hinh 2.2, gidi thich
vi 530 tia am cuc bi hit vé cuc
duong clia tridng dién.

4. Néu dat mot chong chong nhe
trén dutng di cta tia dm cuc thi
chong chdng sé quay. Tu hién
tuong do, hay néu két luan vé
tinh chat ctia tia am cuc.



Thi nghiém giot dau ctia Millikan

Nam 1909, nha vt li thuc nghiém ngudi Mi la R. A. Millikan (Mi-li-kan) da tién hanh phun céc
giot dau vao modthop trong sudt. Bén trong hdp chita hai tam kim loai dugc ndi vao ngudn
dién mot chiéu véi mot dau tich dién &m () va mét dau tich dién duong (+). Trong hdp con
c6 thiét bi phat ra mot chium tia Rontgen (tia X) dé ion hoa cac giot dau (cdp cho né mot
dién tich). Tia X cé kha ndng danh bat cac electron khoi khéng khi gitia cac tam kim loai va
cac electron sé bam vao cac giot dau, lam chuing tich dién am. Bang cach thay déi cudng
do truding dién, Millikan cé thé kiém soat t6c do roi clia cac giot dau. Chuyén ddng 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 lam cho cac giot dau rai cham hon, nhanh han, hoac khién ching ding lai
khi thay déi cuong do cta truong dién. TU thuc nghiém, éng da tinh duoc dién tich va
khéi luong caa electron.

T4m kim loai tich
. dién dueng
Nguén dién

L& thoat dau

Kinh
thién van

" Nguén phon

dé quan sat
- Xatia X &
3 Giot d4u trong
Tam kim loai thi nghiém roi
tich dién am

/A Thi nghiém giot dau ctia Millikan

Q SU KHAM PHA HAT NHAN NGUYEN TU

» Tim hiéu thi nghiém clia Rutherford

Nam 1911, nha vat li ngudi New Zealand 1a E. Rutherford (Ro-do-pho) da tién hanh ban
pha mot chum hat alpha (ki hiéu la o, hat nhan cua nguyén ti helium, mang dién tich +2, ¢6
khoi lugng gap khoang 7500 lan khéi lugng electron) 1én mét 14 vang siéu mong (Hinh 2.3)
va quan sat dudng di cta chiing sau khi bidn pha bang man huynh quang (zinc sulfide, ZnS).

15



Céc hat alpha

xuyén qua ld vang

5. Quan st Hinh 2.3, cho biét cac
hat a6 dudng di nhu thé nao.

Dua vao Hinh 2.4, gidi thich két
qua thi nghiém thu duotc.

Céc hat alpha
bat nguoc lai
Nguoén hat alpha
(Radium)
A\ Hinh 2.3. Thi nghiém kham pha hat nhan nguyén ti cGia Rutherford
Dudng di cfa hat alpha Céc nguyén tit vang (gold) @
\\ i .,;-},.

Nguyén tir oxygen c6 8 electron,
cho biét hat nhan cla nguyén ti
nay cd dién tich la bao nhiéu.

A\ Hinh 2.4. Két qua thi nghiém kham
pha hat nhan nguyén ti ciia Rutherford

u tao rong, gobm hat nhan & trung
ic electron chuyén dong xung

‘hoa vé dién: S6 don vi dién tich
n bang so don vi dién tich am cua

A\ Ernest Rutherford
(1871-1937)

&) CAUTAO HAT NHAN NGUYEN TU

% Tim hiéu suxuat hién cta proton va neutron 6:5wn 15h iz Rt oy F L

do thanh phan nao quyét dinh?

Vao nam 1919, khi ban pha hat nhan nguyén tii nitrogen Tt @, mit ra nhan xét vé méi
b::mg ciéc hai o (thl,IcEliél:lAtrong méY gia toc flat): Rutherforc‘l quan hé giia s6 don vi dién tich
da nhan thay sy xudt hién hat nhan nguyén tii oxygen va hat nhan va s6 proton.

mot loai hat mang mét don vi dién tich duong (e, hay
+1), d6 la proton (ki hiéu la p).




Néam 1932, khi duing cac hat o d€ ban pha hat nhén nguyén
tli beryllium, J. Chadwick (Chat-uych) nhén thdy sy xuat
hién ctia moét loai hat cé khéi ligng xap xi hat proton,
nhung khong mang dién. Ong goi ching 1a neutron (ki hi¢u
la n).

Neutron

&)

Nguyén tt natri (sodium) c6 dién tich
hatnhanla +11.Chohiét o protonva
sd electron trong nguyén t nay.

@) KiCH THUGC VA KHOI LUGNG NGUYEN TU

% So sanh kich thudc nguyén tir va hat nhan nguyén ti

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

Nguyén tur

~107"m . _ )
_ 7. Quan sat Hinh 2.6, hay lap ti I8
A gitia dudng kinh nguyén tir va
Hat nhan~10""m dutdng kinh hat nhan cia nguyén
/ . tr carbon. Tur do, rdt ra nhan xét.

Pam may electron

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



Don vi nanometre (nm) hay angstrom (K) thuong dugc st dung dé biéu thi kich thudc
nguyén tu.

1nm=10°"m;1A = 10° m; 1 nm = 104

1g do céc electron chuyén dong rit nhanh
ong kinh khodng 10~ m va dudng kinh
ing kinh ctia nguyén tti 16n hon dudng kinh

@Nhﬁtng hiéu biét clia nhan loai vé vi
tru va thé gidi xung quanh ngay cang Hat nhan
phat trién. Ngudi Hy Lap cé dai lan dau \ "
tién dodn dugc sy ton tai cla cac hat
goi la nguyén t&. Khoang 1500 nam
sau, Ngudi ta da chiing minh dugc su
ton tai clia nguyén ti va xem chu
nhiing hat nhé nhét, tao nén
Sau do khong lau, ngudi ta g
nguyén ti duogc tao tha
cd ban la proton, neut
Tuy nhién, cac hat n
nhiing hat nhé nhat 1
nay cac cong trinh
proton va neutron dud
cac hat nho hon, goi |

» Tim hiéu khéi lugng ctia nguyén tir
W Bdng 2.1. Mét s tinh chat clia cac loai hat co ban trong nguyén tir

Diéntich
Hat tiong di Khdi lugng (amu) Khai lugng (g)

p +1 2541 1673 %102 &. Dua vao Bang 2.1, hay lap ti lé
- khoi lugng ctia mot proton véi

i g =] L675% 10 khoi luong cia mot electron. Két

1 qua nay ndi lén diéu gi?
e -1 —— ~ 0,00055 9.11x 0%
1840

Dé biéu thi khoi lugng ctia nguyén tu, cac hat proton,
neutron va electron, nguoi ta dung don vi khoi lugng @

nguyén tif, ki hi¢u la amu. Nguyén tir oxygen —16 ¢6 8 proton,
1 8 neutron va 8 electron. Tinh khdi
1 amu béng T khéi lugng nguyén tii clia carbon —12. lvgng nguyén tir oxygen theo don

i gam va amu.
lamu=1,66x10%g vigam vaamu

R



bing khéi lugng hat
electron khong dang ké
on va neutron.

BAI TAP

1. Hay cho biét dif kién nao trong thi nghiém ctia Rutherford chiting minh nguyén té cé cdu tao
réng.

2.Théng tin nao sau day khéng didng?
A. Proton mang dién tich duong, 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 béng 1 amu.

D. Nguyén tti trung hoa dién, cé kich thudc I6n han nhiéu so véi hat nhan, nhung cé khai lugng
gan bang khéi lugng hat nhan.

3. Mé&i phét biéu dudi day mo t loai hat nao trong nguyén tir?
a) Hat mang dién tich duang.
b) Hat dugc tim thay trong hat nhan va khéng mang dién.
c) 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 hdang sé Avogadro cé gia tri 1a 6,022 x 103),



€\
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\ | NGUYEN TO HOA HOC

nguyén tu.

va phan tram sé nguyén tr clia cdc déng vi theo

— Trinh bay dugc khai niém vé nguyén té hod hoc, s6 hiéu nguyén t va ki hiéu

— Phét biéu dugc khai niém déng vi, nguyén ti khéi.
— Tinh dugc nguyén tl khoi trung binh (theo amu) dua vao khéi luogng nguyén ti

phé khéi lugng dugc cung cap.

.\

A

@ Kim cuong va than chi ¢6 vé ngoai khac nhau. Tuy
nhién, chidng déu dugc tao thanh ti cung mot nguyén
t6 hod hoc la nguyén to carbon (C). Nguyén té hod hoc
la gi? Mot nguyén tir clia nguyén té hod hoc cé nhiing
dac trung cd ban nao?

&) HAT NHAN NGUYEN TU

 Tim hiéu vé dién tich hat nhan

t nhan (Z) = s6 proton (P) = s6

A Kim cuong va than chi

1. Quan sat Hinh 3.1, cho biét
nguyén i nitrogen c6 bao nhiéu
proton, neutron va electron.

2. Dién tich hat nhan cla nguyén
tl nitrogen <6 gid tri la bao
nhiéu?

©

Nguyén ti sodium <6 11 proton.
Cho biét so don vi dién tich hat
nhéan va so electron clia nguyén

ti nay.



'» Tim hiéu vé sd khéi
S0 khai ki hiéu la A, bing tong s6 hat proton va s6 hat neutron trong hat nhéan.

W Bdng 3.1. S6 luong cic hat co ban va s6 khéi ctia nguyén tirmét sé

nguyén té @

T npereath | Kbk E i S8 khdi (A) E 3. B6 sung nhimg dit liéu con thiéu
Helium He 2 ) 4 3 trong Bang 3.1.
Lithium Li 3 4 7 ?
Nitrogen N 7 ! 14 7
Oxygen 0 8 | 8 ? 8

ton (P) + 56 neutron (N)

@ NGUYEN TS HOA HOC

> Tim hiéu vé s6 hiéu nguyén ti ~ 4.Nguyén t3 carbon 6 s& hiéu
- nguyén td la 6. Xéc dinh dién

~tichhat nhan cdanguyén tirnay.
%

S$6 hiéu nguyén ti ctia mét nguyén t6 dugc quy udc bang
s0 don vi dién tich hat nhan nguyén tui ciia nguyén t6 do.
S$6 hiéu nguyén tt (ki hiéu la Z) cho biét:

- S6 proton trong hat nhan nguyen tu.

— S0 electron trong nguyén (.

: nguyén ti (Z) cla

¢ 6 mot s6 hiéu nguyén tu.

Ném 1913, nha vat Ii ngudi Anh 13 H. Moseley (Ma-18) Laid
da thuc hién thi nghiém khdo sat ban chat tu nhién e [
cla tia X. Ong st dung mot chim tia electron cé ndng cf:%i‘s"‘g
lugng cao dé ban vao cac tdm kim loai khac nhau lam -
anode va thu dugc tia X. Ong phat hién ra rang, budc -
song cla tia X ludn khéng déi déi véi mét kim loai nhét — e (pEmimioni
dinh va thay déi khi thay anode bang nhiing kim loai X
khéc. Tir d6, 6ng cho rdng budc séng nay phu thudc G e :
vao s6 proton trong nguyén tl cla mdi nguyén t6 kim A Mb hinh thi nghiém khao sét
loai dugc dung lam anode. ban chét tu nhién tia X

clia Henry Moseley




* 2 Tim hiéu khai niém nguyén té hod hoc
Protium, deuterium va tritium la cac loai nguyén tii cta 5. Quan sét Hinh 3.2, cho bi&t s6
nguyén t6 hydrogen. proton, s neutron, so electron
Protium Deuterium Tritium va dién tich hat nhan cla timg
loai nguyén ti cia nguyén to
& hydrogen.

ip hop nhiing nguyén ti c6

~ 2 Tim hiéu ki hiéu nguyén ti

$6 don vi dién tich hat nhan nguyeén ti (con dugc goi la  6.Ki hiéu nguyén ti cho biét
s6 hiéu nguyén tti) ctia mdt nguyén t6 hod hoc va s6 khéi nhiing thong tin nao?

dugc xem la nhiing déc trung co ban ctia nguyén ti. DE ki
hiéu nguyén tii, ngudi ta thudng ghi cdc chi s6 ddc trung &
bén trai ki hiéu nguyén t6 véi s6 khéi A ¢ phia trén, s6 hiéu gg 7n
nguyén ti Z & phia dudi.

S khai

56 hiéu nguyén tur
A\ Hinh 3.3. Ki hiéu nguyén ti kém (zinc)

©

a) Viét ki hiéu cac nguyén ti cla
nguyén t6 hydrogen (Hinh 3.2).

b) Viét ki hiéu nguyén tir cla
nguyén t6 oxygen. Biét nguyén tlt
clianguyén to nay cé 8 electron va

Ia PONG VI 8 neutron.

 Tim hiéu khéi niém dong vi

Cac nguyeén ti ctia cing mot nguyén té hoa hoc co thé
c6 s6 khoi khéc nhau. S& di nhu vay vi hat nhan cta cic

nguyeén tli d6 cé cling s6 proton, nhung c6 thé khéc s6

neutron. Nhiing nguyén tu nay dugc goi la dong vi clia 7. Oiian: sit Bl 32 50 sanh

mot nguyen 16 hod hoc, diém giong va khc nhau gitia
Trong tu nhién, hdu hét cac nguyén t6 dugc tim thdy dudi cdc loai nguyén td clia nguyén
dang hon hgp clia cac dong vi. Mot nguyén t6 hod hoc du t0 hydrogen.

ER



& dang don chat hay hgp chat thi ti 1¢ gitia cac dong vi ctia

nguyén to nay la khong doéi. Vi du, cac qua chuéi déu chiia Kim cuang lamottrong nhifng

dang ton tai ctia nguyén to
carbon trong tu nhién. Nguyén
t0 nay c6 hai dong vi bén vdi so
khoi lan lugt 1a 12 va 13. Hay
viét ki hiéu nguyén tir cla hai
ddng vi nay.

nguyén té potassium (K) trong thanh phan dinh duéng ctia
chung. Ching c6 thé khac nhau vé kich thuéc, hinh dang,
mui vi cang nhu dugc thu hoach & nhiing vi tri dia 1i khac
nhau nhiung déu chia 93,26% s6 nguyén ti s K; 6,73% s6
nguyén ti 5K va 0,01% s6 nguyén tit K trong téng s6
nguyeén ti potassium co trong chung.

Ngoai nhiing dong vi bén, cac nguyén t6 hoa hoc con cd mot
s6 dong vi khong bén, goi la cac dong vi phong xa, dugc st
dung nhiéu trong doi séng, y hoc, nghién ctiu khoa hoc, ...

@

6 hod hoc la nhiing nguyén ti c6 cling s6 proton (P),
1g khdc nhau vé s6 neutron (N). Do d6, s6 khoi (A)

&) NGUYEN TU KHOI VA NGUYEN TU KHOI TRUNG BINH

' Tim hiéu nguyén ti khéi
Nguyén ti khoi la khoi lugng tuong déi ciia nguyén ti.
Khoéi lugng cia mot nguyen tii bang tong khoi higng clia
proton, neutron va electron trong nguyen tii do. Proton
va neutron déu c6 khéi lugng gin bing 1 amu, electron ¢6 g Nguyén tit cia nguyén t6
khéi ligng nhé hon rat nhiéu (khoang 0,00055 amu). Do " iﬁ_ag_nesium (Mg) ¢6 12 proton
do, c6 thé coi nguyén ti khoi c6 gid tri bang so khoi. v 12 neutron. Nguyén ti khéi
cGia Mg |2 bao nhiéu?

- tii cho biét khéilugng
 gdp bao nhiéu lan don vi khéi

'» Xacdinh nguyén tir khdi trung binh
Mo6i nguyén t6 thudng c6 nhiéu dong vi, do do trong thuc té,
nguoi ta thuong st dung gia tri nguyén ti khoi trung binh.
Muén xic dinh gid tri nguyén ti khéi trung binh ctia mét
nguyén to, ta can phai biét dugc phan tram s6 nguyén tii cdc

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

trdm so nguyén tif tuong tng

dong vi clia nguyén 6 d6 trong tu nhién. Ngudi ta thudng st ld SSCu (69,15%) va 5Cu
dung phuong phap phé khoi lugng (Mass Spectrometry — MS) (30,85%). Hy tinh nquyén ti

dé xac dinh phén tram s6 nguyén i cac dong vi trong ti nhién khéi trung binh clia nquyén 16
clia cac nguyén t6. Day cling la mét phuong phap quan trong copper.

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




Trong tu nhién, chlorine c6 hai déng vi la Gl J7Cl ¢6 ti 1é phin trim s6 nguyén ti
tuong ting 1a 75,76% va 24,24%.

Cach xac dinh nguyén tii khoi trung binh ctia chlorine:
(A x % CD+(Ay; x % 'Cl)  (35x75,76)+ (37 x24,24)

Aci = = 35,48

100 B 100

am lugn ong \ 1 ¢ mc}t nguyén té Ngéy
nay, phu'cing phép r‘i%y dua'c st dung rong rai trong
nhiéu linh vuc khac nhau véi cac ing dung chinh nhu:
xéc dinh khéi luong tuong déi; nhan dang, dinh danh
va xac dinh cdu tric cac chudi ..peptlde protein; nghién ol
clu déng vi; dinh tinh, dinh lugng trong mau sinh
h@g thuc phém, néng thuy aén ‘méi truong; ... Trong : - o
phé khéi lugng cta mau chét chia chlorine s& xudt .

hién hai tin hiéu c6 gia tri m/z ‘bang 35 va 37 ng vai A PuoknaliDamgiclachioniie

3Cl va ¥Cl c6 cudng d6 tuong Ung vaéi ti1é xdp xi a3 : 1.

Do vay, dong vi %?‘CI chiém khoang 75,76% va déng vi 1;Cl chiém khodng 24,24% vé sé
nguyén t trong tu nhién. T d6 ngudi ta tinh dugc nguyén t khéi trung binh cta chlorine,

=
g ooy
3
£
=

a

' mlakhoilugng, z 1 sé don vi dién tich cda ion. Pai vdi phé khéi lugng cha chlorine (z= 1), do dé m/z cé gia tri bang
khéi lugng nguyén td hay nguyén tir khéi.

ER



BAI TAP

1. Mét nguyén ti X gdm 16 proton, 16 electron va 16 neutron. Nguyén tir X cé ki hiéu la
A.Jgs. B.15Ge. €. 2% B 43S
2. Silicon la nguyén t6 dugc st dung dé ché tao vat liéu ban dan, c6 vai trd quan trong trong san
xuat cdng nghiép. Trong tu nhién, nguyén té nay cé 3 déng vi véi s6 khéi lan lugt la 28, 29, 30.
Viét ki hiéu nguyén ti cho méi déng vi cla silicon. Biét nguyén t6 silicon ¢ s6 hiéu nguyén t
la 14.

3. Hoan thanh nhiing théng tin chua biét trong bang sau:

Dong vi

!

!

65
LN

S6 hiéu nguyén tir

?

!

n

50 khoi

?

!

23

54 proton

16

?

So neutron

16

20

?

10

S electron

20

?

4. Trong tu nhién, magnesium c6 3 déng vi bén la Mg, Mg va **Mg. Phuong phap phé khdi
lugng xac nhan déng vi ®Mg chiém ti lé phén tram sé nguyén ti 1a 11%. Biét rang nguyén tu
khéi trung binh ctia Mg |a 24,32. Tinh % s6 nguyén t( ctia d6ng vi Mg, déng vi 2Mg?



CAU TRUC LOP VO ELECTRON

{4) CUA NGUYEN TU

o ﬂ,

- Trinh bay va so sanh dugc m6 hinh ca Rutherford - Bohr v&i mé hinh hién dai
mo ta su chuyén dong cla electron trong nguyén tu.

— Neéu dugc khéi niém vé orbital nguyén tir (AO), mé ta dugc hinh dang ctia AO
(s, p), 6 lugng electron trong 1 AO.

~ Trinh bay dugc khai niém Idp, phan I6p electron va méi quan hé vé sé lugng
phan I6p trong mét I6p. Lién hé dugc vé s6 lugng AO trong mét phan l6p.

- Viét dugc cdu hinh electron nguyén t theo I6p, phan Idp electron va theo

6 orbital khi biét s6 hiéu ng tUr Z cia 20 nguyén t6 ddu tién trong bang

tuan hoan.

A

@ Trong nguyén tu, cac electron.chuyén dong nhiu thé-naova chiém nhimng muc nang
lugng nao? Trinh tu sap xép cac muic néng lugng nay ra sao? Viéc phan bé cac electron
trong nguyén tlr tuén theo nhimg nguyén liva quy tac nao?

&) sU CHUYEN DONG CUA ELECTRON TRONG NGUYEN TU

" » Tim hiéu su chuyén déng ctia electron trong nguyén ti

1. Quan st Hinh 4.1 va 4.2, s0
sénh diém giong va khac nhau
gittamo hinh Rutherford — Bohr
vGi mo hinh hién dai mo ta su
chuyén dong cla electron trong

A Hinh 4.1.M& hinh nguyén it A Hinh 4.2. M6 hinh nguyén it nguyen tu.
theo Rutherford - Bohr hién dai

£




Theo m6 hinh nguyén ti ctia Rutherford - Bohr, cic @
electron chuyén dong trén nhiing quy dao hinh tron hay He Mat Troi gom Mat Trdi & trung
bau duc xdc dinh xung quanh hat nhan. Theo mé hinh tam va cdc thién thé quay quanh
hién dai, trong nguyén ti, cic electron chuyén dong rat ~ theo ndhfmg quy dao xdc dinh. Hay
nhanh xung quanh hat nhan khéng theo mot quy dao cho biét mo hinh nguyén t(f cia nha
xdc dinh, tao thanh dim may electron. khoa hoc nao dugc goi la mo hinh
hanh tinh nguyén td, tuong tu nhu

hé Mat Troi?
3 Tim hiéu vé orbital nguyén ti T

Cac electron chuyén dong rat nhanh xung quanh hat nhén
voi xac sudt tim thay khong giong nhau, tao thanh dam méy
electron. Khu vuc khong gian xung quanh hat nhan ma tai
d6 xac sudt co mat (xac sudt tim thdy) electron khoang 90% £\ Hé Mat Troi
goi la orbital nguyén tu.

Dam may electron

v

/ ' 2.Quan satHinh 4.3, phan biét khdi
| 9 niém dam may electron va khai
X niém orbital nguyén tc.

3. Cho biét khdi niém orbital nquyén
tl xudt phat tr mo hinh nguyén
tif cia Rutherford — Bohr hay mé
hinh nguyén tit hién dai.

Viing khong gian ma xdc suat
0 matelectron la khodng 90%

A Hinh 4.3. D4m may electron ctia nguyén tif hydrogen

Dua trén sy khac nhau vé hinh dang va su dinh huéng trong
khong gian clia cac orbital, ngudi ta phéan loai thanh orbital
s, orbital p, orbital d va orbital f.

z

b
Z z z , . 4 .
3 v 4. Quan sét Hinh 4.4, hay cho biét
diém giong va khc nhau giira
X x x cacorbitalp (p,, p,, p,)-
Px P: Py

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

27



0) la khu vic khong gian xung quanh
y electron 1a 16n nhét (khoang 90%).

6 dang hinh cau, AO p c6 dang hinh s6 tim

@ LOP VA PHAN LOP ELECTRON

"2 Tim hiéu vé I6p electron

Trong nguyeén tii, cac electron dugc sap xép thanh tiing l6p
va phén 16p theo ning lugng tii thip dén cao. @

5. Quan sat Hinh 4.5, nhan xét céch
goi tén cac Idp electron bang cac
chi cai tuong (ing véi cac 16p tir
1dén7.

6. Tir Hinh 4.5, cho biét luc hit cla
hat nhan vdi electron & l6p nao la

h nnhatva ldp nao [a nhd nhat.

{hiéu K, L, M, N, O, P, Q)

> Tim hiéu vé phén lép electron

Lép 4

7.Quan sat Hinh 4.6, nhan xét vé
s0 luong phén ldp trong cdc lop
tir 1 dén 4.

Lop 3

Lép 2

Lép 1

Hat nhan
ngUyen o

15 FER] 3s Ip 3 ds Ap Ad 4f

A Hinh 4.6. Ki hiéu mét s8 16p va phén 16p electron trong nguyén tit

£l



Trong mgt phan 16p, cdc orbital c6 cing miic nang ligng, chi khdc nhau vé sy dinh hudng
trong khong gian. S6 lugng va hinh dang orbital phu thudc vao dic di€m ctua méi phan
16p electron.

phan 16p, dugec ki hiéu bing cic chit ci viét
1an 16p s, p, d va f dugc goi tuong ting la cac

5 AO tuong ting 1,3,5va 7.
n lﬁtmgbing nhau. V6i 416p dau (1, 2, 3,4)
chalép do.

&) CAU HINH ELECTRON NGUYEN TUf
"> Tim hiéu vé nguyén li viing bén

Trong nguyén tti, cac electron trén méi orbital c6 mét miic nang ligng xéc dinh. Ngudi ta
goi miic nang lugng nay la miic nang lugng orbital nguyén tii (miic nang lugng AO).
Cac electron trén cac orbital khac nhau ctia cing mét phan 16p c6 nang lugng nhu nhau.
Vidy: phan 16p 2p c6 3 orbital 2p,, 2p,, 2p,; céc electron clia cdc orbital p trong phéan 16p
nay tuy c6 sy dinh hudng trong khong gian khac nhau nhung ching c6 cing mic nang
lugng AO.

A

5
s, BNEY  ppam
REEY pEEEE &

I e

A P4s in sat Hinh 4.7, nhan xét
£ chiéu tang nang lugng clia cac
=l -

= electron trén cdc AO ¢ trang
I 3 )

.‘:“ .38 ... 2 théi co ban (trang thdi c6 nang
g.. Iugng thap nhét).

=

&)

(o)
w

| I8

A\ Hinh 4.7. M&i quan hé vé miic ndng lugng clia cac orbital
trong nhiing phan I6p khac nhau



» Tim hiéu nguyén li Pauli (Pau-li)

Dé biéu dien orbital nguyén tii, nguoi ta sti dung cac 6 vuong,
goi la 6 lugng ti (Hinh 4.8). Mdi 6 lugng tii tng v6i mot AO.
Méi AO chiia téi da hai electron. Néu trong AO chi chiia
mot electron thi electron do goi la electron dgc thén (ki hiéu
bdi mot mai tén huéng 1én T). Ngugc lai, néu AO chia du
hai electron thi cic electron do goi la electron ghép doéi (ki
hiéu béi hai mii tén ngugc chiéu nhau T{).

™

(a) (b)

A\ Hinh 4.8. (a) Chiéu chuyén déng tu quay ctia electron quanh truc clia n6;
(b) Cach biéu dién hai electron trong mét orbital

™ P
2 electron 1 electron
ghép doi doc than T‘L ‘N’ TJ’ T T
Is 2s 2p
(a) (b)

A\ Hinh 4.9. (a) Electron ghép déi va electron déc than;
(b) Su'sap xép electron trén céc orbital clia nguyén tir oxygen

i orbital chi chiia t6i da 2 electron
¢ nhau.

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

va trong moi lop

Dua vao nguyén li Pauli, ta dé dang xdc dinh dugc s6 AO
va so electron t6i da trong moi phan 16p va trong mai l6p
theo Bang 4.1.

@

vén tii chiém lan lugt nhiing orbital ¢6 mtic
53d 4p 5s4d 5p ...

®

9. Quan st Hinh 4.8, cho biét cich
biéu dién 2 electron trong mét
orbital dua trén co sé nao.

=1
%jQﬁLn satHinh 4.9, héy cho biét
~ nguyén ti oxygen co bao nhiéu

electron ghép doi va bao nhiéu
' ﬂeﬂfﬂn doc than.



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

Tén So A0 So electron | Soelectron 11. Tu Bang 4.1, hdy chi ra moi
no(Tenlop | o pongp |trongméi | tdidatrong | t6ida trong quan hé gitta s6 thit tu 16p va s6
prifnicp S8 01 pisdn e electron toi da trong moi ldp.

1 K S 1 2 2

s 1 1 1 2
all s | @
p | 3 | 6

Nguyén ti nitrogen c6 2 I6p

s 1 2 electron trong d6 c6 2 phan

3 M p 3 6 18 l6p s va 1 phan I6p p. Cac phan

d > 10 6p s déu chita s6 electron t6i

¢ 1 3 da, con phan ldp p chi chia

3 6 mot nira sé electron tdi da.
p .

4 [ N y " 10 32 Nguyén ti nitrogen ¢6 bao
f 7 14 nhiéu electron?

L W

12 Quan sét Hinh 4.10, hdy nhan
~ XétsGlugng electron doc than &
Cac phan 16p: s?, p®, d', f'* chiia du s6 electron t6i da goi la 5'*-‘-'%," rfiﬁl truong hop.

phan 16p bao hoa. j

"> Tim hiéu quy tac Hund (Hun)

; _ 13. Hay dé nghi cach phan bo
4 .4 4 1 3 5 - el 7. 2 A : )
Cac phan lop: s!, p?, &% f chilia m{t ntia s6 electron t6i da electron vio cic orbital 4 s6

goila phan I6p nia IRChSL - electron doc than la téi da.
Céc phan 16p chua du s6 electron toi da goi la phan l6p
chua bao hoa.

NI TIT7T NIt T @ .
Trong cdc trutng hop (a) va (b)

(@) Phan Igp bao hoa (b) Phan I6p nia bao hoa (c) Phan I6p chua bao hoa dudi day, trudng hop nao ¢6 su

phan b electron vao céc orbital
tuan theo va khdng tudn theo quy

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

tac Hund?
i R
-iliﬁp_:chua bao hoa, cic electron °
| sao cho s6 electron doc than | antl

(b)



~2 Tim hiéu cach viét cau hinh electron nguyén ti @

Ciu hinh electron nguyén ti biéu dién sy phan bo electron

trong vo nguyén tii trén cac phan 16p thudc cac 16p khac nhau. 14. Gau hinh electron cda mét

nguyén ti cho biét nhimg thong
Quy udc cich biéu dién su phan bé electron trén cac phan

tin gi?
16p thudc cac 16p nhu sau:
S6é electron trén phén |6p
S6 thir tu I6p electron —b-1 S%(— Ki hiéu phan I6p
Céch viét cau hinh electron: @
Buéc 1: Xac dinh s6 electron clia nguyén tui. Viét ciu hinh electron nguyén ti

Buiéc 2: Cac electron dugc phan b theo thii ty cic AO c6 clianguyéntd aluminium (Z=13)
va biéu dién cdu hinh electron clia

A1 - aluminium theo 6 orbital. Tir d6,
phanbo electron frong nguyeo 4. xdc dinh s electron doc than cla

Budc 3: Viét cau hinh electron theo thi tu cac phan l6p nguyén tif nay.
trong mot 16p va theo thi tu ctia cic 16p electron.

Vidu:

Ca (Z = 20) Thii ty mic ndng lugng orbital : 1s?2s?2p°®3s?3p°4s*
C4u hinh electron : 1s*2s?2p°3s*3p“4s’

hodc vietgonla : [Ar] 4s?

mtic nang lugng tang dan, theo cac nguyén li va quy tac

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

C&it hitih electron thepabatebt Rkl Sl L ik Sl FIECRIECHE TR LT,

cdi thudng s, p, d, f.
hi bing chi s6 & phia trén, bén phai ki hiéu cta

Boi vdi Fe (Z = 26)

Thi tu muc nang luong orbital: 15225?2pf3s23pf4s?3d°

S3p x&p lai vi tri cac phan Idp theo thi tu I8p (Budc 3), thu dudic cau hinh electron nguyén tir.
C&u hinh electron: 1522s?2p®3s?3p°3d®4s? hoac viét gon la: [Ar] 3d%4s?

[Ar] Ia ki hiéu cdu hinh electron nguyén t clia nguyén té argon, la khi hiém gdn nhat ding
trudce Fe.

Cau hinh elect'rontheoéorbitalz ‘THTHM HHT H H H |




'» Tim hiéu dac diém cau hinh electron I6p ngoai ciing ctia nguyén tir

Dua vao cac nguyén li va quy tdc néu 6 trén, ta c6 thé viét cdu hinh electron nguyén tti ctia
cac nguyén to6. Khi tham gia cac phan ting hoa hoc, thong thuong electron 16p ngoai cung
clia cdc nguyeén tu sé thay déi, ching c6 vai tro quyét dinh dén tinh chat hod hoc dic trung
cta nguyén t6 (tinh kim loai, tinh phi kim, ...). Cac nguyén tii co 1, 2, 3 electron & 16p ngoai
cung la cac nguyén ti cia nguyén t6 kim loai (trti H, He, B); cac nguyén tti c6 5, 6, 7 electron
& l6p ngoai cung thudng la nguyén tii clia cic nguyén té phi kim; cac nguyén tii ¢6 4 electron
& 16p ngoai cling co the la nguyeén ti cia nguyeén t6 kim loai hodc phi kim; cac nguyén tii co
8 electron & 16p ngoai cing la nguyén ti ctia nguyén t6 khi hi€ém (trit He c6 2 electron & 16p
ngoai ciing). Dudi day la cau hinh electron nguyén tii cia 20 nguyén t6 dau tién trong bang
tuén hoan cdc nguyén t6 hoa hoc (Bang 4.2).

W Bang 4.2. Cau hinh electron nguyén ti ciia mét s6 nguyén té @
Nguyén td uhinhelectron | Nguyén t u hinh electron . Quan sat Bang 4.2, hay cho
6 | G (] @ 15. Q at Bang 4.2, hdy ch
biét dua trén co s& nao dé du
232631
HZ=1) 15! Na(Z=11) 1s°2s 2? 35 dodn phOSPhOIHS la nguyén to
[Ne] 35 phi kim.
152522p3s?
He (Z=2 15 Mg(Z=12
(Z=2) g( ) [Nel 3¢
1522s' 1572572p%3s'3p’
Li(Z=3 Al(Z=1
=31 (e 2s E=33 e asap
-I 22 2 1 22 22 62c22n2
Be(Z=4) | = Si(2=14) i3S I
[He] 25 [Ne] 3s%3p?
1522s2p! 1522s22p3s23p?
B(Z=5 P7E0S
( ) [He] 2522p’ z J [Ne] 3s3p*
122222 122226 234
Cli=d) | o S (1=16) s252p3s3p
[He] 2522p* [Ne] 3s%3p*
122223 1222263235
NZ=7) $25°2p az=17) 525°2p°3575p
[He] 2s°2p’ [Ne] 3s3p°
0I=3) 1s'25°2p* Ar(Z=18 15°25'2p°3s'3p*
- [He] 252" = [Ne] 3s33p°
Fiz=9) 1572s2p° KzZ=19) 15°25%2p35'3p%4s’
[He] 2522p° [Ar] 4s'
15%25%2p° 15%252p°3s:3ptas?
Ne (Z=10) (a(Z=20)

[He] 25%2p® [Ar] 4s?




cung ctia nguyén tli nguyén to, co thé dy dodn
m hay khi hiém.

BAI TAP

1. Trong cac cach biéu dién electron vao cac orbital ctia phan 1&p 2p Gtrang théi co bén, hay chon

cach phan bé dung:

(M (4)

il [l e U I
2p 2p

(2) (5)

N T N
2p 2p

(3) (6)

i r N RN
2p

2p

2. Cho nguyén t6 X c6 2 Iép electron, I3p thir 2 ¢6 6 electron. Xac dinh s6 hiéu nguyén ti cta X.

3. O'trang théi co ban, nguyén tif ctia nhiing nguyén t6 nao dudi day cé electron doc than?

a) Boron; b) Oxygen; ¢) Phosphorus; d) Chlorine.

4. Viét cau hinh electron nguyén ti ctia cdc nguyén t6: carbon (Z = 6), sodium (Z = 11) va oxygen

(Z =8). Cho biét s6 electron I&p ngoai cing trong nguyén tU ctia cac nguyén té trén. Chang la
kim loai, phi kim hay khi hiém?




CAU TAO BANG TUAN HOAN
CAC NGUYEN TO HOA HOC

— Néu dugc lich sit phat minh dinh luat tuan hoan va bang tuan hoan cac nguyén
t6 hod hoc.

— M0 ta& dugc cau tao.elia bang tudnhoan cac nguyén t6 hod hoc va néu dugc
cac khai niem Iréh quan 6, chu lﬂ‘ nhém).

— Néu dugc nguyén tic Ga ban .,___uén hoan cac nguyén té hod hoc (dua
theo cau hinh ele

— Phén loai dugc
theo tinh chét

& L : -o_-‘-‘.-i.'
. | = ! ®,

@ Cach day hang nghin nam, ngudi ta chi biét dén
mot sO nguyén t& nhu dong (copper), bac (silver)
va vang (gold). Mai dén ndm 1700, cling chi mgico  Copper
13 nguyén to dugc xac dinh. Khi do, cac nha hoa
hoc nghi ngd rang van con nhiéu nguyén té bi an
khac chua duge khdm pha. Bang viéc str dung céc
phuong phap khoa hoc hién dai, chi trong mét
thap ki (1765 — 1775) da co thém 5 nguyén té hoé
hoc dugc xac dinh. Trong do, c6 3 khikhdng mau A cackim loal déng (copper), bac (silver)
la hydrogen, nitrogen va oxygen. Tinh dén nam va vang (gold) trong tu nhién
2016, 1Ong cdng da cd 118 nguyén té hod hoc dugc
xac dinh. Trong bang tuan hoan, cac nguyén t6 dugc sap xép theo nguyén tac nao va cé
mai lien hé nhu thé nao véi cau hinh electron nguyén ti clia nguyén t6 do?

Silver

o LICH SU PHAT MINH DINH LUAT TUAN HOAN VA BANG TUAN HOAN CAC
NGUYEN TO HOA HOC

» Tim hiéu lich sit phat minh dinh ludt tuan 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, mét nha
hoéd hoc ngudi Diic, L. Meyer (May-0) ciing da cong b6 mdt Bang tudn hoan tuong tu.




Tuy nhién, Mendeleev la ngudi cong bo trudce va gidi thich
tot hon vé sy htiu dung ctia bang tuan hoan do 6ng dé nghi.

Hai nha khoa hoc déu sip xép cac nguyén t6 vao cac hang
va cac cit theo chiéu ting dan khdi lugng nguyén tt, bat
dau ¢ hang mdi (Bang cia Mendeleev) hodc c6t mdi (Bang
ctia Mayer) khi tinh chat ctia nguyén t6 lap lai.

Ti==50 Zr == 90 ? =180
V=Bl Nbe= 94 Ta =182
Or =52 Mo== 96 W o= 188
Mn == b5 Rhes 1044 Pt=1974
Fo == 56 Roes 1044 Ir==198
Ni = Co==059 Pd=108,6 Os==189
H=1 Cu=634 == 108 Hg = 200
Bew= 94 == 24 Zn == 65,2 =112
B =11 - 27,4 7 =88 Ur=116 An == 19717
Cem12 Bi =28 Te=T0 Bo=118
N=14 P23l As==16 Bb==122 Bi == 2107
Q=16 832 Se—704 Te=128%
F=19 Cl=23556 Br==80 I =127
Lise 7 Naue23 K =39 Bbs=e854 Cp==133 Tl == 204
Ca =140 Sr—87,6 Ba==131 Pb == 207

Tem45 Ce =292
TEr o= 56 La—94
TYt =60 Di=95
fMn=175,6 Th==1187

A\ Hinh 5.1. Bang tudn hoan cic nguyén té hoa hoc ciiaMendeleev (1869)

Nam 1871, Mendeleev da phat biéu dinh luat tudn hoan
nhu saw: Tinh chdt cua cic nguyén t0, cing nhu tinh chat
ctia cdc don chdt va hgp chat tao nén ti cdc nguyén to do
bién doi tudn hoan theo trong lugng nguyén tii cia ching
(trong ligng nguyén ti dugc hiéu la khéi lugng nguyén ti).

Ong da du doan vé cic nguyén t6 méi, gdm 10 nguyén t0,
trong do co 3 nguyén td (sau nay chinh la cac nguyén t6 Sc,
Ga va Ge) dugc dng miéu ta kha ti mi vé tinh chat vat li cta
don chat va mdt s6 hgp chit cia ching, 7 nguyén té con lai
do vi tri ctia chiing trong bang tuan hoan khong thuén lgi
cho viéc tién doan, nén 6ng chi mdi udc lugng duge khoi
lugng nguyén ti cta ching.

Bang tudn hoan cac nguyén t6 hoa hoc hién nay dugc xay
dung trén co s6 tinh chét cia cac nguyeén té va don chat,
cting nhu thanh phan va tinh chat cua cdc hgp chit tao nén
tu cac nguyén t6 do bién ddi tuan hoan khi ching dugce sdp
x€p theo chiéu ting cua s6 hiéu nguyén ti ciia nguyén to.
Cach xay dung nay khong nhiing gitip so sanh, dy doan
tinh chat cua don chét va hgp chat, ma con cung cdp nhiéu
thong tin vé mo6i nguyén t6 hoa hoc, ciing nhu dinh hudéng
cho viéc ti€p tuc nghién ciiu cac nguyén té6 maoi.

A\ Dmitri Ivanovich Mendeleev
(1834 -1907)

. Quan sdt Hinh 5.1, hdy mo tdbang

tuan hoan cdc nguyén to hod hoc
ctia Mendeleev. Nhin xét vé cach
sap xép cic nguyén t hod hoc
theo chiéu tir trén xudng dudi
trong cing mot cot.

. Quan st hai nguyén to Te va |

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

. Hay cho biét cdc dau cham hoi

trong bdng tuan hoan & Hinh 5.1
cohamy gi.

4. Quan sat Hinh 5.2, hay cho biét

3 nguyén t0 S¢, Ga va Ge nam ¢
vi tri nao trong bang tuan hoan
cia Mendeleev (Hinh 5.1).
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bdng tuén hoan cic nguyén t6 hod hoc,
thi tu tang dan khéi lugng nguyén ti.
n co s6 moi lién hé gitia s6 hiéu
6 dugc sdp xép theo thi ty ting dan

@ BANG TUAN HOAN CAC NGUYEN TO HOA HOC

» Tim hiéu vé 6 nguyén té @
5. Quan sat Hinh 5.3, em hay néu
S6 hiéu nguyén tlf—[ ——— Nguyén tit khéi cac thong tin c6 trong 6 nguyén

13 26|  tungbinh t aluminium.
Ki hiéu nguyén t6 hoa hoc AI 161 Do amdién

N @
fenene | mﬁ%ﬁp T oxtiahl;gmh fecron Quan sét Hinh 53, cho biét s6
electron Idip ngoai cling, s proton

A Hinh 5.3. 0 nguyén t5 aluminium cia nguyén td aluminium.

hoan céc nguyén t6 hoa
sO hiéu nguyén tii ctia

6. Quan sat Hinh 5.4, hay nhan xét
vé s dp electron trong nguyén
tl clia cdcnguyén to cling chu ki.

Dua vao cdu hinh electron, em
. . hay cho biét nguyén t6 cd s6 hiéu
electron trong nguyén & 10an i1 20 thugc chu Ki nao
]i chu ki. Sfi thl'I tu cﬁa trong bang tuin hoan.

7. Quan sét Hinh 5.2, nhan xét dac
diém cu hinh electron nguyén
ti ctia cdc nguyén to trong cling

% Tim hidu vé nhé mot nhom A.
2 limhieuve nhom

9. Quan sat nhom VIIIB trong bang
Bang tudn hoan hién nay c6 18 ct, chia thanh 8 nhom A tuén hoan, cho biétnhom nay 6

(IA dén VIIIA) va 8 nhom B (IB dén VIIIB). Méi ¢t tuang dac diém gi khac biét so véi cac
ting v6i mot nhom, 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. Ching thuéng nam & [6p ngoai

. T o B e 9. Quan sét Hinh 5.5, nhan xét méi
cung hodc & ca phan Iép sdt I6p ngoai cung néu phan 16p do

quan hé giita so electron hod

chua bdo hoa. tri clia nguyén tu véi so thi tu
nhom ctia nguyén td nhom A.
IA + Electron hod tri VIIIA
(1 18

MA IVA VA VIA VIA
(13) (14) (15) (16) (17)

A

A B B oE e e

10. Quan sédt Hinh 5.2, dua vao
cau hinh electron nguyén tt,
hay nhén xét méi quan hé giiia
s0 electron hod tri clia nguyén
t0 cdc nguyén to vdi so thi ty

il nhém ctia nquyén té nhém B.

chathoa hoc Néu rd cac truong hop déc biét.

Cac nguyeén t6 hoa hoc ciing c6 thé dugc chia thanh cac

khéi nhu sau:

» Phan loai nguyén té dua theo cau hinh electron va tinh

« Khoéi cac nguyén t6 s gom cac nguyén t6 thudc nhom TA

va nhém ITA, ¢6 cau hinh electron: [Khi hiém] ns'* ‘ i
11. Dua vao cau hinh electron,

« Khéi cac nguyeén t6 p gdbm cac nguyén t6 thuoc nhom IITA cho biét nguyén to c6 5o hiéu
dén nhém VIIIA (trii nguyén té He), c6 cau hinh electron: nguyén tir la 6, 8, 18, 20 thudc
[Khi hiém] ns’np'*, khoi nguyén to nao trong béng

tuan hoan. Chiing la kim loai,
phi kim hay khi hiém.

o Khoi cac nguyén t6 d gdm cac nguyén t6 thuéc nhém B,
c6 cdu hinh electron: [Khi hiém] (n—1)d""'’ns'*.




« Khoi cac nguyén té f gdm cac nguyén t6 xé€p thanh
hai hang & cuéi bang tuan hoan, cé cau hinh electron: @

[Khi hi€ém] (n—2)f*"*(n—1)d"*ns’ (trong d6 n=6 van =7). Nitrogen dli‘a th_‘i;ﬂh phan dif‘h
Chung gom 14 nguyén t6 ho Lanthanide (tii Ce dén Lu) g can thit cho SIF Sinn

: - . & trudng, phat trién va sinh san
va 14 nguyén t6 ho Actinide (tii Th dén Lr). o ﬂ? L{CF‘:IQL Biét nitrogen ¢6 55

hiéu nguyén tirla 7.
. ngu(\n ta phﬁ.ﬂ loai cic a) Viét cdu hinh electron cta
t6's, nguyén t6 p, nguyén nitrogen.
b) Nitrogen la nguyén td s, p, d
hoc, nguidi ta phan loai cic Byt
a’;}ﬁ] lodi f R vin t6 ohi ¢) Nitrogen Ia kim loai, phi kim
i = 8L P hay khi hiém?

¥ Trinh bay nguyén tdc sap xép cac nguyén té trong bang

tuan hoan

Cac nguyeén t6 hoa hoc duogc xép vao mdt bang theo nhiin
i A Rk 2 - 5 12. Quan sat Hinh 5.2, nhdn xét

chiéu tang dién tich hat nhan
nguyén tif cac nguyén to trong
chu kiva nhom.

nguyén tac nhat dinh, goi la bang tuan hoan. Bang tuan
hoan hién nay gom 118 nguyén t6 hoa hoc. Vi tri cia moi

nguyeén t6 hod hoc trong bang tuan hoan dugc xac dinh qua
so thi tu 6 nguyén t6, chu ki va nhém. Khi sap xép nhu vay,
su tudn hoan tinh chét clia cac don chét va hop chat dugc
thé hién qua chu ki va nhom.

Silicon fa mot nguyén t6 phd bién va c6 nhiéu ting dung
trong cudc song. Silicon siéu tinh khiét 1a chat ban dan, duoc
dung trong ki thudt v tuyén va dién tii. Ngoaira, nguyén t§
nay con dugc st dung dé ché tao pin mt trdi nham muc dich
chuyén ddi néng luong anh sang thanh nang luong dién d&
cung cp cho cic thiét bi trén tau vii try. Xéc dinh vi tri clia
nguyént silicon (Z = 14) trong bang tudn hoan.

: L
/. Nha may dién st dung pin mat troi




@ Nam 1789, nha khoa hoc A. Lavoisier (La-voa-die) ngudi Phap da xép 33 nguyén t6 hod hoc
thanh nhém cac chat khi, kim loai, phi kim va "dat".
Nam 1829, nha hoé hoc ngudi Buic J. W. Débereiner (B6-be-rai-ng) da nghién cliiu mét hé
théng phan loai cac nguyén té hoa hoc.

—i=
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 ting

voinudc & nhiét do thudng

A\ Théng tin vé hai bd ba nguyén t& theo nguyén tic phan loai cic nguyén t6 hoa hoc theo Débereiner
Nam 1864, nha hod hoc ngudi Anh, J. Newlands (Niu-lan) dé xudt mét so dé sép xép cac
nguyén t6. Ong nhan thdy réng khicdc nguyén 6 dude sdp xép theo khéi luong nguyén
tr tang dan, tinh chat ctia ching lap lai cd quy ludt tuong tunhu mét quang tam trong am
nhac, trong d6 nguyén té thi tam lap lai tinh chat cla nguyén t6 dau tién. Sau do, 6ng dat
tén cho quy luat nay 1a "Quy luat quang tam”.

Cac nguyén té c6 tinh chat tuong tu nhau nédm trén cing mot hang

-
e — Tuong tu
A ﬁ: 1 A a@ 8 cho cac
= ' nguyeén to
- khac
B ? 2 B lﬂ 9 >
,. :5.'_ ] | I‘,I_ :"‘_
¢ G RY BC IE 10 3>
Mot
quaing< D Be 4 D Al 11 -
tam
E € 5 E Si 12 S
FN 6 F P 13 B
LG O 7 ¢ S 14 Yo

A\ Cach sdp xép cac nguyén t6 hoa hoc ctia 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 ti va xac dinh vi tri ctia cdc nguyén t6 sau trong bang tuan hoan.
Cho biét ching thuéc khéi nguyén t6 nao (s, p, d, f) va ching la kim loai, phi kim hay khi hiém:
a) Neon tao ra anh sdng mau dé khi st dung trong cac 6ng phéng dién chan khéng, dugc su

dung réng rai trong cac bién quang céo. Cho biét Ne c6 sé hiéu nguyén tirla 10.
b) Magnesium dudc sttdung dé lam cho hgp kim bén nhe, dac biét dugc (ing dung cho nganh
c6ng nghiép hang khong. Cho biét Mg cé s6 hiéu nguyén tir la 12.
2. Day nao gbm cac nguyén té co tinh chat hoa hoc tuong tunhau? 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 tif clia cac nguyén té sau:

a) Nguyén té thudc chu ki 4, nhom IIA. b) Nguyén t6 khi hiém thuéc chu ki 3.




XU HUONG BIEN DO MOT SO TINH CHAT CUA
NGUYEN TU CAC NGUYEN 1O, TI-IANH PHAN
VA MOT SO TINH CHAT CUA HOP CHAT TRONG

" MOT CHU KI VA NHOM
| MUCTIEY .

~ Gidi thich dugc xu hudng bién déi ban kinh nguyén tr trong mét chu ki,
trong mot nhéom (nhom A).

~ Nhan xét va gidi thich dudc xu hudng bién ddi do am dién va tinh kim loai,
phi kim cda nguyén t cac nguyén to trong moét chu ki, trong mot nhom
(nhém A).

— Nhéan xét dugc xu hudng bién déi thanh phan va tinh chat acid/base cla

cac oxide va cac hydroxide theo chu ki. Viét dugc phuong trinh hoé hoc
minh hoa.

% -

@ Kim loai kiém la cac kim loai thuée nhém [A, bao gom: lithium (Li), sodium (Na), potassium
(K), rubidium (Rb), caesium (Cs), francium (Fr). Chuing phan ting dugc vai nudc va gidi phéng
khi hydrogen. Véay khad nédng phan ng vdi nudc clia cac kim loai trén cé giong nhau hay
khong? Dua vao bang tuan hoan cac nguyén to hoa hoc, ching ta co thé giai thich dugc xu
hudng bién déi tinh chét hod hoc co ban clia nguyén tl cac nguyén t6 khéng?

&) BANKiNH NGUYEN TU
2 Giai thich xu huéng bién d6i ban kinh nguyén tif cia cac nguyén td nhémA

Chiéu gidm din cia ban kinh nguyén ti = @
o 4 1. Quan sét Hinh 6.1, cho biét ban
e . kinh nguyén ti clia cac nguyén
QD O o0 o9 0 0 0 o t6 trong mdi chu ki va trong moi
g 152 112 a5 7 75 73 72 Fi | nhém A bléﬂ d6| Hhuthé nao.
= Na Mg Al i P 5 cl Ar
i Q QP00 000
Pl & & & e & e % &
0 QQoo0oooo 2. Xu huong bién d6i ban kinh
% 227 197 135 122 120 119 14 112 ﬂgﬂyéﬂ t&' Cﬁa ca'c nguyén tﬁ
2 trong moi chu ki va trong moi
o o o o o o ° ° nhém A do yéu td nao gay ra?
215 167 140 140 142 13: 13I: Giéi ‘thich_
0 0 o o o 0 oo

A\ Hinh 6.1. Ban kinh nguyén t{f cla motsé nguyén tﬁﬁu’qc biéu dién
béang pm (1 pm=10"2m)"

M Ngudn: Thandi Buthelezi, Laurel Dingrando, Nicholas Hainen, Cheryl Wistrom, Dinah Zike (2008), Chemistry Matter
and Change, The McGraw - Hill Companies, Inc.




inh nguyén ti:
cnguyén t6 nhom A ¢6 xu
theo chiéu tang cta dién

€n tu cla cac nguyén to
. TU trdi sang phai, dién
i tang dan nén electron
at nhan hat manh hon, vi
Ul clia cdc nguyén t6 co xu

0 chiéu tang din cla dién
‘electron tang dan nén ban
ng ﬁﬁﬂg ddn.

@ PO AMDIEN
» Gidi thich xu hudng bién ddi dd am dién clia nguyén tif cac

nguyén td nhém A

D¢ am dién clia mot nguyén tu dac trung cho kha nang hat

electron ctia nguyén tti d6 khi tao thanh lién két hod hoc.

Trong hoa hoc, c6 nhiéu thang do do am dién khac nhau
do cac nha khoa hoc tinh toan dya trén nhiing co s& khdc
nhau. Duéi day gidi thiéu bang gia tri d6 am dién ctia nha

hoa hoc L. C. Pauling (Pau-linh) dé xuit nam 1932.

WV Bdng 6.1. Gia tri @6 am dién ctia nguyén tif mot sé nguyéntd nhém A

theo Pauling”
Nhom
1A IA | INA | IVA | VA | VIA | VIIA | VIIA
Chu ki

1 H He
2,20

2 Li Be B C N 0 F Ne
098 | 1,57 | 204 | 255 | 3,04 | 3,44 | 3,98

3 Na Mg Al Si P S a Ar
093 | 1311161 (19 | 219 | 258 | 3,16

4 K (a Ga Ge As Se Br Kr
082 | 1,00 | 1,81 | 201 | 218 | 2,55 | 2,96

5 Rb Sr In Sn Sh Te | Xe
082 09 | 1,78 | 1,96 | 205 | 210 | 2,66

6 (s Ba Tl Pb Bi Po At Rn
079 | 0,89 | 1,80 | 1,80 | 1,90 | 2,00 | 2,20

S

Dua vao xu huéng bién ddi ban
kinh nguyén t clia cac nguyén to
trong bang tuan hoan, em hay sap
Xép cac nguyén to sau day theo
chiéu tang dan ban kinh nguyén
ta: Li, N, 0, Na, K.

®

3.Turs ligutrong Bang 6.1, nhanxét
su bién dai gia tri do am dién cla
nguyén ti cdc nguyén to trong
mot nhém A va trong mot chu ki.
Gidi thich.

4.Hay chobiét visao trongBang6.1,
gia tri do am dién cta nguyén tl
céc nguyén t6 nhom VIIIA con dé
trong.

I 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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cac nguyen t6 nhom A co6
theo chiéu tang ctia dién

iéu tang dan cua dién tich
\han véi céc electron 16p
d6, do am dién clia nguyén
g tang ddn.

iéu tang dan cta dién tich
n ti tang nhanh, luc huat
n 16p ngoai cling giam.
yén tu cac nguyén t6 co

@ TiINH KIM LOAI, TINH PHI KIM

2 Giai thich xu huéng bién dai tinh kim loai, tinh phi kim
cia cac nguyén td nhém A
— Tinh kim loai la tinh chat cia mét nguyén t6 ma nguyen
tt dé nhuong electron.
— Tinh phi kim 1a tinh chat ctia mét nguyén t6 ma nguyén
tt dé nhén electron.

@ @ " W,
® . @
@ o mp S
® ® ® ® o °
® ® ® @
Nguyén ti sodium (Na) lon sodium (Na’)
(a)
& A B S8 1
» .
3 +9 «+ le wmp |3 +9 >
& 8 |
Nguyén tir fluorine (F) lon fluoride (F)
(b)

A Hinh 6.3. Qué trinh nhuding, nhén electron
ctia nguyén tif sodium (a) va fluorine (b)

©

Dua vao xu hudng bién doi do am
dién ctia nguyén tt cac nguyén t6
trong bang tuan hoan, em hay sap
xép cac nguyén to sau day theo
chiéu tang dan do am dién cla
nguyén t: Na, K, Mg, Al.

®

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

6. Khd nang nhutng hodc nhan
electron hod tri ctia nquyén tif cdc
nguyén to nhém A thay di nhu
thé nao khi:

a) ditirdau chuki dén cudi chu ki?
b) di tir dau nhoém dén cudi nhom?




n loai, tinh phi kim:

kim clia cdc nguyén to
d6i tudn hoan theo
nhan:

tang dan cta dién tich
1 Vi cac electron laop
kim loai ciia cdc nguyén
ng ddn.

u tang dan cta dien tich
han véi cic electron 16p
im logi ciia cdc nguyén

' ddn.

) TINH ACID - BASE CUA OXIDE VA HYDROXIDE

2 Nhén xét xu hudng bién doi tinh acid - base clia oxide va
hydroxide tuang iing theo chu ki

Xét moét s6 phan ting sau:
Na,O + 2HCl —— 2NaCl + H,0
NaOH + HCl —— NaCl + H,O
ALO, + 6HCl —> 2AICl, + 3H,0
AlLO,+2KOH + 3H,0 —— 2K[Al(OH),]
Al(OH), + KOH —— K[AI(OH),]
Al(OH), + 3HCl —— AICL, + 3H,0
SO, + KOH — KHSO,
SO, + 2KOH —— K,80, + H,0
H,S0, + 2KOH —— K80, + 2H,0

H SO, + KOH — KHSO, + H,0

©

Dua vao xu huéng bién @i tinh kim
loai — phi kim clia cdc nguyén to
trong bang tuan hoan, hay sap xép
Gac nguyén to sau ddy theo chiéu
giam dan tinh kim loai: sodium,
magnesium va potassium.

7. Tir céc phan ting clia céc oxide
va hydroxide: Na,0, NaOH, Al,0,,
Al(OH),, SO, H,50, véi cac dung
dich HCI, KOH, hay nhan xét
tinh acid, base cta cac oxide va
hydroxide trén.



W Béng 6.2. Tinh acid - base clia oxide va hydroxide tuong ting clia cac
nguyén té thudc chu ki 2 va 3 ((ing véi hoa tri cao nhat cia cac nguyén té)

&. Quan sét Bang 6.2, hay lién hé

1A lIA 1A IVA VA VIA | VIA i o .
xu huéng bién doi tinh acid,
Li,0 BeO 8O 0, | N,O, tinh base cla oxide va hydroxide
(Basic |  (Oxide | (Addic | (Addic tuong ng véi tinh kim loai,
: : (Acidic oxide) | * . - e e, y
oxide) | luGngtinh) oxide) | oxide) phi kim ctia cdc nguyén t6 trong
LOH | BelOW, | . | HCO, | HiO, cw
F 3 3 H v
(Base | (Hydroxide (Add yéu) (Add (Acid

manh) | ludngtinh) yéu) | manh)

Na,O MgO AlLO, Si0, P,O, 5O, | 0,0,
(Basic (Basicoside) (Oxide (Acidic | (Acdic | (Acidic | (Acidic
oxide) lugng tinh) | oxide) | oxide) | oxide) | oxide)
NaOH aow, | usio, | M9 | uso, | nao, &
& Mg(OH), tydroide | (add | P9 | add | st v
mansﬁ} (Base yéu) Iugnm;:]he) é};} trung ma;'h} m‘;m’f) Dua vao xu hutng bién déi tinh
' J Y binh) ' . acid — base ctia oxide va hydroxide
tuong ting cla cdc nguyén td trong
bang tuan hoan, hay sap xép cic
. hop chdt sau day theo chiéu gidm
iil:g iar:lcua.éilq::'nu::ch dan tinh acid cda ching: H_Si0,,
oxide v roxide n
— & HO,, H.50,, H,PO,.
“Ua _,E_l_ung.-tang dan.

@

Aspartame la mdt chdt lam ngot nﬁ'ﬁn_tqb,_iilfgx sffdung -

Aspartame

trong mot s6 loai soda danh cho ngudi an kiéng. Xéc dinh G (e

vi tri cia cdc nquyén to tao nén aspartame trong béng
tuan hoan. Trong s6 cc nguyén to d6, nguyén to nao c6
tinh phi kim manh nhat?

/. Cong thiic cdu tao clia phan ti aspartame

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

a7



2.B6n nguyén té D, E, M, Q ciing thuéc mét nhém A trong bang tuan hoan, cé s6 hiéu nguyén ti
lan luot 13 9, 17, 35, 53. Cac nguyén t6 nay duoc sap xép theo chiéu tinh phi kim tang dan theo
day nao sau day?

A.D,QEM B.Q M,ED

C.D,EM,Q D.D,M,E,Q

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

X: 1522522p°3s! Q: 15225?2p°3s? Z: 15%25%2p°®3s23p'

Tinh base tang dan clia 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 tuan hoan cac nguyén té hoa hoc, cho biét nguyén t6 nao cé tinh phi kim manh
nhat. Giai thich.

5. Cho bang s6 liéu sau:

Kim loai kiém Bdn kinh nguyén ti (pm) | Do amdién
Li 152 0,98
Na 186 0,93
K 2] 0,82
Rb 248 0,82
G 265 0,79

Hay vé dé thi hodc biéu dé d6i véi hai dai lugng bén kinh nguyén ti va dé &m dién trong bang
50 liéu trén. Quan sat va cho biét hai dai lugng nay bién thién nhu thé nao. Giai thich.



| MyCTIEY |

DINH LUAT TUAN HOAN —

Y NGHIA CUA BANG TUAN HOAN

~ CAC NGUYEN TO HOA HOC

— Phét biéu dugc dinh luat tudn hoan.

~ Trinh bay dugc y nghia clia bang tuan hoan cac nguyén té hod hoc: Méi lién
hé gilra vj tri (trong bang tuan hoan cac nguyén té hod hoc) véi tinh chat va

nguac lai.
L9
@ Fluorine duagc st dung lam chat oxi hoad cho nhién liéu long 9 18,998
dung trong tén I{a. Fluorine (F) la mot nguyén to hoa hoc cé s6 F 398
hiéu nguyén t bang 9, thudc chu ki 2, nhém VIIA. Tur vi tri cla :
; : : " oA ; y Fluorine
cua fluorine trong bang tuan hoan, co thé dudean dugc tinh 1925205
chat hod hoc co ban cla fluorine khéng? Kha nang phan tng =
cua fluorine nhu thé nac? Aiiguvinvifigoring

!’ PINH LUAT TUAN HOAN

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

nguyén té nhém A va dinh luat tuan hoan

W Badng 7.1. C4u hinh electron 16p ngoai ciing ctia nguyén ti
cacnguyén té nhéom A

I~
- H

1-5‘

25
Na
3¢

K
4s!

Be
2¢

Mg

3¢
€
4
St
55!

Ba
65’

B
252p'
Al
3s'3p’
Ga
4st4p’
In
5s5p

Tl
65'6p'

( N O
2572p* 252p® 2572p'
s
393p* 3s3p' 3s3p*
Ge  As Se
4st4p’ 4sM4p’  4s4p’
Sh ShTe
5s'5p7 5s%5p’  5s5p*
Pb Bi Po
6s'6p’ 6s%6p’  65%6p’

F
252p°
a
3s3p°
Br
4s4p°
|
5s%5p°®
At
65%6p®

He
1s?

Ne
25°2p°
Ar
3s13p°
Kr
4s*4p°
Xe
55%5p°
Rn
65%6p°

| e

1. Quan sdt Bang 7.1, hay nhan xét
vé sd electron 16p ngoai cling
clia nguyén tu cdc nguyén to
nhom A trong cling mot chu ki
va trong cting m6t nhom.




Su bién d6i tuén hoan vé céu hinh electron 16p ngoai cling
clia nguyeén ti cdc nguyén t6 khi dién tich hat nhéan tang dan
chinh la nguyén nhan cta sy bién doi tuan hoan vé tinh chat
cuia cac nguyeén to, cing nhu hop chat cua chung.

&

Hay néu xu hudng bién doi mot so
t6 va don chdt, cing nhu tinh chat clia cdc nguyén t6, don
= hop chc’ft, i chat va hop chat cla ching dé

_ : . minh hoa ndi dung ctia dinh luat
_t%ﬁn fwaﬂ theo chiéu ting fikn
yen ti.

&) 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 cac nguyén t6 trong bang tuan hoan

Cau hinh electron
Na
15?25?2p®3s!
SO l6p electron: 3

Vi tri
Chu ki: 3
Nhom: 1A

S0 electron I6p ngoai cling: 1

Tinh chat
D6 am dién nho, ban kinh nguyén ta 16n, ...
Na: ki loaligh2i8 2. Dua trén cac kién thic da duoc

:BOOFII:::.S: m_‘c’{;‘h hoc, hoan thanh nhiing théng
a,0: basic oxide tin con thiéu trong Bang 7.2.

A\ Hinh 7.1. M&i quan hévi tri, cdu hinh electron va tinh chit ctia sodium

W Bdng 7.2. Quan hé gitia vi tri va tinh chat cia nguyén té calcium (Z = 20)

Caut én tir € Vi tri té Ca : 3 2
e s "guy?" 2 B : ," nguy?" ? , a) Nguyén to potassium thudc
Cau hinh electron: ? 50 thi tu nguyén t0: ? 6 19 trong bang tuén hoan. Cho
S0 proton, sé electron: ? ? S0 thi tu chuki: ? biét cdu tao cla nquyén tir nay.
Sa Idp electron: ? Nhom:? b) Nguyén tir clia nquyén t6
56 electron I6p ngoai cuing: ? chlorine c6 17 proton. Cho biét
vi tri clia nguyén to nay trong
Tinh chéit nguyén t6 Ca bang tuan hoan.
— Tinh kim loai, tinh phi kim: ? ¢) Nguyén ti ctia nguyén t sulfur
— Hoé trj cao nht véi oxygen: ? thudc 6 16 trong bang tuan hoan.
_ Cﬁng thiic oxide cao nhat: ? Cho biét tinh chat hod hUC ¢o ban
— Cong thic hydroxide tuang ting: ? clia nguyén to sulfur.
— Tinh acid, base ctia oxide cao nhat va hydroxide: ?




‘nguyén t6 trong bang tuan

‘tao nguyén t ca nguyén 6
6 thé suy ra nhiing tinh chit

Potasium hycroxide (KOH) I mot trong nhing hod chdt quantong l il 4
ciia nganh cong nghiép. Chat nay duoc sit dung dé san xuat chat téy 'S -

rfa gia dung, thudc nhugm vdi, phan bén, ... Hay du dodn hydroxide I_ :
‘nay ¢ tinh base manh hay yéu. o

(I

. Potassium hydroxide

1. Cac nguyén té trong bang tuan hoan dugc sap xép theo chiéu tang dén

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

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

A.S6 electron & vo nguyén tif ciia nguyén té Ca la 20.

B. V0 ctia nguyén tdr Ca c6 4 I6p electron va I6p ngoai cling 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 giadi khat. Nguyén td clia nguyén t6 nay
c6 cau hinh electron: [Ne] 3s23p’. Hay xac dinh tén nguyén t6 nay va vi tri cia né trong bang
tuan hoan. Néu cau tao nguyén té va tinh chat ctia nguyén t6 nay.

4. Nguyén tlr ciia mét nguyén té cé cdu hinh electron: [Ar] 4s2. Nguyén t6 nay la mét trong nhiing
nguyén to thiét yéu cho cd thé, dugc b6 sung trong cac san pham sita. Hay xac dinh vi tri cla
nguyén t6 nay trong bang tudn hoan va cho biét tinh chat cta no.




@ Khi lién két véi nhau, nguyén tl cia cac

—

. - . Al WELS b _%-H“\\ ,/'El-san chc \\
nguyén t8 d}rdng nhu dé c6 gﬂéng’ bflt |/ Vissongliyén thhelm,  { nowentiknic)
chudc”cau hinh electron nguyén ti cla \ Juenténtaideciap? / AWl

cac nguyén té khi hiém dé bén viing
hon. Diéu nay da dugc nha hod hoc
ngudi My Lewis (Li-uyt, 1875 —1946) dé
nghi khi nghién cdu vé su hinh thanh
phan t tir cac nguyén tl. Ong goi dé [a
quy tdc octet. Quy tdc octet la gi?

' LIEN KET HOA HOC

2 Tim hiéu su hinh thanh lién két hoa hoc

). - {Q — (@i

K H H,
] +9 s + @ +9 . mp 2 +9 . 49
F F F,

A\ Hinh 8.1. 5u hinh thanh cac phan ti hydrogen va fluorine

2

LS -

(X

A\ Visao nguyén tir hydrogen
khéng tén tai doc lap nhu nguyén tir helium?

®

1. Hinh 8.1 gidi thich su hinh

thanh phan td hydrogen (H)
va fluorine (F,) tli cdc nguyén
tl. Theo em, cdc nguyén tur
hydrogen va fluorine da “bat
chudc” cau hinh electron clia
cacnguyén ti khi hiém nao khi
tham gia lién két?

. St dung so do tuong tu nhu

Hinh 8.1, hdy gidi thich su tao
thanh phan tt chlorine (Cl,) va
oxygen (O,) tli cdc nguyén tu
tuong tng.



I cdc nguyén tu bing cic

@ QuUY TAC OCTET

"> Tim hiéu cach van dung quy tac octet trong su hinh thanh
phan tif nitrogen (N,)

Dé dat cdu hinh electron bén viing ctia cic khi hiém gan
nhdt, nguyén tii ciia cac nguyén té6 c6 xu hudng nhudng,
hodc nhén thém, hodc gop chung cac electron hoa tri véi cac
nguyén tu khac khi tham gia lién két hod hoc. Vi du, lién két
gitia 2 nguyén tu nitrogen (N) trong phan tii nitrogen (N,)
dugc tao thanh do mdi nguyén tli nitrogen da gép chung 3
electron hoa tri, tao nén 3 cdp electron chung nhu Hinh 8.2.

A\ Hinh 8.2. Su hinh thanh lién két trong phan tif nitrogen

2 Tim hiéu cach van dung quy tac octet trong su hinh thanh
ion duong, ion am

Nguyén tii sodium co 1 electron & 16p ngoai cing. Néu mdt
di 1 electron nay, nguyén ti sodium sé dat dugc cau hinh
electron bén viing sau:

= -+
L J ® [ ] &
. * ® ® s &
° b + le
[ ] ® ] ] L @
® e ® ]
Nguyén tii sodium (Na) lon sodium (Na*)

A\ Hinh 8.3. Su hinh thanh ion Na*

3. Tir Hinh 8.2, cho biét moi nguyén
tt nitrogen da dat duoc cu hinh
electron bén viing clia nguyén tit
khi hiém nao.

S

Nguyén t cha cdc nguyén
t6 hydrogen va fluorine ¢6 xu
huéng cho di, nhan thém hay
gop chung cac electron hod tri
khi tham gia lién két hinh thanh
phan t& hydrogen fluoride (HF)?

4. lon sodium va ion fluoride ¢6
cdu hinh electron cta cdc khi
hiém tuong ting nao?

Phan tii thu dugc mang dién tich duong, goi 1a ion sodium, ki hiéu Na'.

Tuong tu, nguyén tt fluorine cé 7 electron & 16p ngoai cung. Khi nhén vao 1 electron,

nguyén ti fluorine sé dat dugc cau hinh electron bén viing sau:

-®



e T e T

b S +9 4 5. Trinh bay su hinh thanh ion
. . lithium. Cho biét ion lithium c6
oo .o cau hinh electron cta khi hiém
Nguyén tu fluorine (F) lon fluoride (F) tuong g nao.

A\ Hinh 8.4. 5S¢ hinh thanh ion F

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

nguyén tii clia cac nguyén t6 nhom A co
ctron tuong ung voi khi hiém gan nhat

th)ng phai trong moi trg:l%, _ @

nguyén t6 khi tham gﬁ i. nk
octet. NgLIGI ta nhén tﬁé_g. i

ﬁx

tuan theo quy tac oc;f‘ﬁt W%NQ rBf-I

Biét phan t& magnesium oxide
hinh thanh bdi cac ion Mg** va
O*.Van dung quy tac octet, trinh
bay st hinh thanh céc ion trén tir
nhirng nguyén ti tuong ing.

lien két hod hoc Cua chuhg-- vich

1. Nguyén ti cia nguyén t6 nao sau day cé xu hudng dat cau hinh electron bén viing ctia khi
hiém argon khi tham gia hinh thanh lién két hoa hoc?

A. Fluorine. B. Oxygen. C. Hydrogen. D. Chlorine.
2. Dé dat quy tac octet, nguyén tif cla 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 so d6 mé ta su hinh thanh phan ti potassium chloride (KCl)
tlf nguyén tlf clia cdc nguyén té potassium va chlorine.,

4. Giai thich sy hinh thanh lién két trong phan ti H,0 bang cach ép dung quy tac octet.

&



LIEN KET ION

MUC TIEU

@ Hon 50% dugc phdm s dung trong y té dugc san xuét
dudi dang mudi véi muc dich thic day su hap thu
cac dudc chat vao mau, tdng cudng hiéu qua diéu tri.
Trong do, thudng gap nhat la cac mudi hydrochloride, Ty o
sodium hodc sulfate. ) 4
Muéi thuong la cac hgp chat chua lién két.ion. Lién ) FUBT, L ANl
kétion lagi? A Dugc pham trong cudc séng

) 10N VA SU HINH THANH LIEN KET ION

2 Tim hiéu vé su hinh thanh ion

@ - o= [ 1. Quan sét Hinh 9.1, nhin xét s6
Y o electron trén 6p v vdi s proton
trong hat nhan cia méi ion tao
Nguyén ti sodium (Na) lon sodium (Na) ' thanh
@) J
~ L 2. Trinh bay cdch tinh dién tich
. " . ., cia cac ion thu duoc khi
A ' . nguyén t nhuong hodc nhan
9 % 2 — (48 thém electron trong Hinh 9.1.
*s g o© ° . 3. lon Na* va ion O* thu dudc 6
o L _ _ bén viing vé mat hod hoc khong?
Nguyén ti oxygen (0) N lon oxide (0*) Chiing c6 cdu hinh electron giﬁng
A\ Hinh 9.1. Minh hoa qué trinh hinh thanh ion SEULL fl&{tl‘ﬁﬂ Ll
nguyén td nao?

n tti tré thanh ion duong
tli tré thanh ion am

10dc anion bang s6
hodc nhan.




» Tim hiéu phan iing ctia sodium véi chlorine

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

Na a Na* o
Mguyén ti sodium Nguyén ti chlorine lon sodium lon chloride
(cation) (anion)
S

Sodium chloride (MaCl)

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

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

hinh thanh bdi luc
ng dién tich trai ddu.
h thanh khi kim loai

& TINH THE ION
 Tim hiéu vé tinh thé NaCl va khai niém 6 mang tinh thé

NaCl la hgp chat ion phd bién va quen thugc trong doi

song. Trong diéu kién thuong, hgp chat nay ton tai dudi
dang tinh thé rin, ciling, dé tan trong nudc va c6 nhiét dé
nong chay kha cao (801 °C).

®Cl
1 ’.’ e Na*

(b)
A Hinh 9.3. Tinh thé NaCl thuc té (a) va mé hinh 6 mang tinh thé Nacl (b)

O mang tinh thé la don vi nhd nhit clia mang tinh thé, hién
thi cdu tric khong gian ba chiéu ctia toan b tinh thé.

Tinh thé cia mot chédt co thé xem la moét 6 mang lap dilap
lai trong khong gian ba chiéu.

&

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

5. Quan sdt Hinh 9.2, hay trinh bay
su hinh thanh lién két ion trong
phan ti NaCl khi cho sodium
tac dung véi chlorine.

6. Cacion Na* va (I ¢6 cdu hinh
electron nguyén ti cta cac khi
hiém tuong ting nao?

Trinh bay su hinh thanh lién
két ion trong phan ti MgO
khi cho magnesium tdc dung
vdi oxygen.

7. Quan st Hinh 9.3, cho biét:

a) Tinh thé NaCl ¢6 cdu triic cia hinh
khai nao.

b) Gacion Na* va CI- phan bo trong
tinh thé nhu thé nao.

¢) Xung quanh méi loai ion ¢6 bao
nhiéu ion nguoc ddu gan nhat.

4. Em hiéu thé nao vé tinh thé ion?



Do cac hgp chat ion c6 cdu truc tinh thé va lyc huat tinh dién manh nén ching thudng ton
tai ¢ trang thai ran trong diéu kién thudng.

1 thudng ton tai ¢ trang thai rin, khé néng
é‘ ang thai rdn. Hop chiét ion thudng dé tan

2 Thuc hanh Iap rap mé hinh tinh thé& NaCl (theo mé hinh ¢6 san)
Buidc 1: Xac dinh s6 lugng mo6i loai khéi cau va s6 lugng cac
thanh néi can st dung.
Budc 2: Lap xen ké cac khdi cdu va thanh néi nhu hinh
minh hoa (Hinh 9.4a).
Budc 3: Hoan chinh m6 hinh tinh thé NaCl (Hinh 9.4b).

9. Quan sat cac budc trong Hinh 9.4,
cho biét can bao nhiéu thanh ndi
va khoi cdu moi loai dé |ap rap
thanh md hinh mét 6 mang tinh
thé NaCl.

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

@

lon Nar dGngvaitr rt u cothéhdp thumot lugng lon -
dcvin on Na* nap vao co thé nénthap
-khoé.

nap vao co thé cé vugt miic

\ guﬂl |‘r_i_l’l'l cho phép kho

@ Trai nghiém nudi tinh thé

1. Chuan bi

Dung cu: Coc thuy tinh, dia thuy tinh, day chi, que nho, thia, bép dun, hop xop, keo dan, nhiét ké, nhip sét.

Hoa chat: Alum (phen chua, potassium alum), nu6c cat (c6 thé st dung nudc loc).

2. Cac budc tién hanh

Burdc 1: Tao tinh thé mam

— (ho alum vao coc thuy tinh chiia 100 mL nudc sbi, khudy déu cho dén khi
alum khéng thé tan hét duoc nira. Ha nhiét do dung dich xuéng xap xi 50 °C,
gan bd can lang, thu dugc dung dich alum bao hoa ¢ xdp xi 50 °C.

— R6t 30 mL dung dich alum bao hoa & xdp xi 50 °C vao dia thuy tinh va dé
nqudi dén nhiét do phong.

— Sau 1ngay, xudt hién cac tinh thé nhé. Diing nhip sét chon mot tinh thé c6 hinh dang dep va trong sudt dé
lam tinh thé mam. Sau d6, cn than gan tinh thé nay vao day chi bang keo dan va budc Ién que nha.

-®

A Nui&l tinh thé alum



Buré'c 2: Nugi tinh thé

~ Nhiing tinh thé mdm vao c6c chita 50 mL dung dich alum béo hoa &
xap xi 50 °C. Tiép theo, ddy c6c bing mot miéng bia dé tranh bui ban gy
anh hudng tdi qua trinh két tinh. Sau dé, dat coc vao trong hop xdp dé on
dinh nhiét d va trdnh rung lac.

— Sau 1 ngay, ldy tinh thé ra khai coc, phun nhe mot it nudc dé rira sach 16i
tiép tuc nhiing tinh thé vao dung dich alum bao hoa & xap xi 50 °C (cn | D
chudn bi lai dung dich alum bao hoa & xap xi 50 °C). Khi rita, khdng nén A Tk thEalum
cham tay vao tinh thé dé tranh lam ma bé mat, khién tinh thé thu duoc
giam do trong sudt.

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

BAI TAP °

1. lon Mg?* ¢6 cdu hinh electron giéng cau hinh electron ctia khi hiém nao cho dudi day?

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

2.Cho cacion sau: Ca, F, Al** va N*.Sé ion ¢6 cdu hinh electron ctia khi hiém neon la
A. 4. B. 2. LT D. 3.

3. Potassium va magnesium |a cic nguyén té thiét yéu déi véi co thé sinh vat séng.

a) Viét cau hinh electron ctia cac ion dugc tao thanh tir nguyén ti cia cdc nguyén t6 nay. Ching
c6 cau hinh electron ctia nhiing nguyén ti khi hiém nao?

b) C6 hop chat ion nao chi tao bdi cac ion trén véi nhau khéng? Vi sao?

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

(Céng thiic hop chation Cation Anion
(af, ? ?
? K™ Or

5. Sodium oxide (Na,O) c6 trong thanh phan thuy tinh va cac san phdm gém sit. Trinh bay su hinh
thanh lién kétion trong phan tu sodium oxide.



LIEN KET CONG HOA TRI

MUC TIEU

@ Trong viéc hinh thanh lién két hoa hoc, khong phai luc nao
cac nguyén tlr cling cho, nhan cac electron hoa tri véi nhau
nhutrong lién kétion. Thayvao dé, chiing cé thé cing nhau
sirdung chung cac electron hoa tri dé cuing thod man quy
tac octet. Trong truéng hop nay, mot loai lién két hoa hoc
mdi dugc hinh thanh. B4 1 loai lién két gi?

T khang thé cho
hodc nhén tir cau 1
alectron. Vay chuing
minh tinh sag nhi?

Minh clng
nhau chia
sé nhe!

A Cacnguyén tir tim céch
tré nén bén hon
'0 SU HINH THANH LIEN KET CONG HOA TRI
" »Tim hi€u su hinh thanh lién két trong cac phéan ti
hydrogen chloride, oxygen va nitrogen
H-+ (."_;] — H é]
A Hinh 10.1. Sy hinh thanh lién két trong phén tit HCI
1. Quan sat cdc hinh ti 10.1
‘0 + O — ‘0=0 dén 10.3, cho biét quy tac

octet da dugcdp dungra sao

A\ Hinh 10.2. Su hinh thanh lién két trong phén tir O, khi cic nguyén tir tham gia

o hinh thanh lién két.
*N-+- N2 —:N&N: 2. Gidi thich sy hinh thanh lién ket
A Hinh 10.3. Sy hinh thanh lién két trong phan tirN, trong céc phan trHC, O, va N,.

-®



ién két dugc hinh thanh gitia
‘hay nhiéu cip electron chung,

Gitia nguyén tu hydrogen va nguyén tii chlorine trong phan
ti HCI c6 mot cap electron chung, dugc bi€u dién bang mét
gach n6i “-”, do la lién két don. Do do lién két trong phan
ti HCI dugc biéu dién la H-CL

Gitia hai nguyén ti oxygen trong phan tt O, c6 hai cdp
electron chung, dugc biéu dién bang hai gach néi “=”, dé
la lién két doi. Do do lién két trong phan tu O, dugc biéu
dién la O=0.

Gitia hai nguyén td nitrogen trong phan ti N, c6 ba cap
electron chung, dugc bi€u dién bang ba gach n6i “=”, do la
lién két ba. Do d6 lién két trong phan ti N, dugc biéu dién
laN=N.

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

» Tim hiéu cach viét cdng thitc Lewis

Cong thiic Lewis bi€u dién su hinh thanh lién két hoa hoc
gitia cdc nguyén tu trong mot phan ti. Cong thiic Lewis
ctia mot phan ti dugc xay dung tii cong thiic electron cua
phan tti, trong d6 méi cap electron chung gitia hai nguyén

M

tti tham gia lién két dugc thay bang mot gach néi “~".

WV Bdng 10.1. Céng thiic electron, cdng thiic Lewis va cong thifc cdu tao
ciia mét sé phan tu

Hl H:Ck H—Cl: H-Cl
0, 0::0 0=0 =0
N, NiiN N=N: N=N
H :N: H H—N—H | H=N—H
NH, 3 | |
H H H
(o, O Cisi0 O=c=0 | 0=C=0

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

©

Trinh bay su hinh thanh lién két
cong hod tri trong phan ti d,.

4. Viét cong thiic electron, cong
thiic Lewis va cong thic cau tao
ctiaCl, HOvaCH,

©

Trinh bay su hinh thanh lién két
cong hod tri trong phan t& NH..



| gitia cdc nguyen tii clia cing mot nguyén t6
ng khic nhau nhiéu vé do am dié¢n.

@ LIEN KET CHO - NHAN

> Tim hiéu khai niém vé lién két cho - nhan

Trong truong hgp cap electron chung gitia hai nguyén tti tham gia lién két chi do mét nguyén
tti dong gop thi lién két cong hoa tri gitia hai nguyén tii la lién két cho — nhan.

Vi dy 1: Trong phan tii H,O, nguyén tli oxygen con 2 cap
electron chua lién két, ion H' co orbital trong, khong chiia @
electron. Khi cho H,O két hgp véi ion H, nguyén tii oxygen
st dung mot cap electron chua lién kétlam cap electron chung
voi ion H' tao thanh ion hydronium (H,O"). Trong ion H,O",
nguyén tli oxygen dong gop cap electron chung nén la nguyén .
\ o R ; . ¥ ctia C0.
ti cho, ion H" khong déng gop electron, dong vai tro nhan o i
electron. Tét ca cac lién két O—H trong ion H,O" la tuong 6. Cho bt dg diém cla nguyén

duong nhau, nhung dé biéu dién lién két cho — nhan hién di¢n tho’ V? ngnﬁuyén tirnhdn” trong
phén tt 6 lién két cho — nhan.

5. Biét phan t CO cing <0 lién
két cho — nhan. Viét cong thirc
electron va cong thiic cau tao

trong ion, ngudi ta diing mot miui tén dugc hudng ti nguyén
tli cho sang nguyén tii nhan dé phan biét véi cac lién két con lai.

= 4
SR e
" 7% i /0_"H Trinh bay lién két cho — nhan
H H

trongion NH; .

cta lién két cong hod tri, trong do cap

g PHAN BIET CAC LOAI LIEN KET DUA THEO
DO AM DIEN
% Phan biét lién két cdng hoa tri phan cwcva khong phén cuc

Ta da biét do &m dién ciia mot nguyén tl dic trung cho
kha nang hut electron ctia nguyén tti do khi tham gia hinh
thanh cac lién két hoa hoc.



Trong Bang 10.1, quan sat cong thtic electron cuia cac phan

tl, cdc cap electron chung trong cdc phan ti O, va N, khong 7 yj a0 lién két cong hod tri trong
léch vé phia nguyén tii nao, trong khi véi cac phan ti HCI, cicphantir(l,, O, N, la lién ket
NH, va CO,, cip electron chung léch vé phia nguyén tii co cong hod tri khong phéan cuc?

40'fim dign, 1o hign., 8. Trong cdc phan ti HQ, NH, va

Lién két cdng hod tri trong cdc phén tit O,, N, la lién két (O,, cap electron chung léch vé
cong hoa tri khong phan cuc, trong cac phan tii HCI, NH, phia nguyén tir nao? Giai thich.
va CO, lalién két cong hoa tri phan cuc.

phan qtc‘la llfn kei con'g Néu thém vi du vé phan tif c6
shung khong léch vé phia  jian k&t cing hoa tri khong phan
cuc va lién két cong hod tri phan
cuc. Viét cong thiic electron ctia
chiing dé minh hoa.

L cuc la lién két cong hoa tri
léch vé phia nguyén tii c6

il

% Phan biét loai lién két trong phan tit dua trén gia tri hiéu
do am dién
Co thé dya vao hiéu dé am dién (Ay) gitta hai nguyén ti
tham gia lién két dé du dodn loai lién két gitia chung theo
Bang 10.2.

WV Béng 10.2. Hiéu @6 am dién (A7) va loai lién két tuong ting

_ 9. Lién két cong hod i tong

phan tt dang A, ludn la lién
0<Ax<0,4 (ong hoa tri khong phan cuc két cong hod tri phan cuc hay

khong phan cuc? Gidi thich.

04< Ay <17 (6ng hoa tri phan cuc

Ay =11 lon

Duia vao gia tri d6 am dién trong bang tuin hoan (Hinh 5.2
trang 37) dé tinh Ay, va c6 thé du dodn ki€u lién két trong
cac phan tu.

£



WV Bang 10.3. Hiéu dé am dién (AY)
va loai lién két trong mét s6 phan i

_ 10. Em ¢6 nhan xét gi khi cap

H, Ay =255-220=035 Cong hod tri khong phan cuc electron chung trong lién két
léch han vé phia mot nquyén
ta?

H Ay =3,16-220=096 Cong hod tri phan cuc
NH, Ay =3,04-220=0.84 Cong hod tri phan cuc
MgO Ax=344-131=213 lon @
Cho biét loai lién két trong cic
K,O Ay =344-0,82=262 lon phan ti Mgd,, CO, va CH?

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

2 Tim hiéu su hinh thanh lién két & valién két 0

Lién két cong hoa tri dugc hinh thanh khi cac orbital
nguyén tii cua hai nguyén t6 xen pht lan nhau. Sy xen phu
nay co thé xay ra theo hai cach la xen phu truc va xen phu
bén, hinh thanh nén hai loai lién két cong hoa tri tuong ting
12 lién két & va lién két 7. 17. Quan sét cac hinh tir10.5 dén
10.8, cho biét lién két nao trong
moi phan tt duoc tao thanh bai

H H H, \ . :
o~ o Y su xen phu truc hoac xen phu
i b+  — . —§ ], R .
¥ el bén cta cac orbital.

1s 1s Xen phl truc ss

A\ Hinh 10.5. Su xen phi giifa hai AO 1s clia hai nguyén tir hydrogen
hinh thanh lién két G trong phan ti hydrogen

H HF
o™ Vs e
@ — DO
Is 2p, Xen ph truc sp

A\ Hinh 10.6. Suxen phi giita AO 1s cia nguyén ti hydrogen
va AO 2p ciia nguyén tif fluorine hinh thanh lién két G

sig phsn i Fdisge Niande 12. M ta suhinh thanh lién két o.

-®



2p, 2p, Xen pha truc pp

A\ Hinh 10.7. Su xen pht giita hai AO 2p ctia hai nguyén tir
fluorine hinh thanh lién két G trong phan ti fluorine

Xen phil truc pp va xen phi bén pp

A\ Hinh 10.8. Sy xen phi giifa cac orbital hinh thanh lién két G valién
k&t T trong phan tif oxygen

 Tim hiéu khai niém nang lugng lién két (E,)

Cho cac phuong trinh phan ting sau:

13. M ta suhinh thanh lién két .

A Xen phiibén pp

14. Quan sat Hinh 10.8, hdy so
sanh suhinh thanh lién két o va
lién két .

15. Theo em, thé nao la lién két boi?
Phan t(t nao dui day cd chia lién
kétboi: C1,, HCI, O, vaN,?

16, Su xen phii ¢6 s tham gia clia

orbital no ludn [ xen ph truc?

17 56 lién két & va lién két 7 trong

mai lién két don, lién két doi
va lién két ba lan lugt bang bao
nhiéu?

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

N,(g) — 2N(g) E, =945 kJ/mol (2)

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

Néng lugng lién két dac trung cho d¢ bén cta lién két. Nang
lugng lién két cang 16n thi lién két cang bén va ngugc lai.
Dai voi cac phan ti nhiéu nguyén tt, tong nang lugng lién
két trong phan tii bang ning lugng can cung cap dé€ pha vo
hoan toan 1 mol phén ti do & thé khi thanh cac nguyén tu
& thé khi.

&

Vé so do xen phu orbital gitra 2
nguyén ti carbon hinh thanh lién
két doi trong phan tir ethylene
(CH,).

18. (@n cti gid tri nang lugng lién
két H—H va N=N da cho, lién
két trong phan td nao dé bi pha
v hon?



Vidu 2:
T6ng nang lugng lién két trong phén tii CH, [a 1 660 kJ/mol. @
CH,(g) — C(g) +4H(g) E, =1 660 kJ/mol 19. Theo em vi sao nang lugng

- o I - - 7
Do d6, nang lugng lién két trung binh ctia mét lién két C-H e ket on i i g

166
la 0

=415k]J/mol.

S,

Nitrogen chiém khodng 78%
thé tich khong khi nhung chi
hoat dong & nhiét do cao. Vi sao
; nitrogen |3 mot chat khi khdng
ua mot lién két hod hoc la hoat dong & diéu kién thuong?

n két hoa hoc la ning lugng
ol lién két d6 & thé khi, tao

Trong mdt s6 trutng hop dac biét, ethay cho khdng khila do khi oxygen c6
0 c duoc nhuge diém nay?

Moment
ludng cuc

(a) (b)
A\ Phan tit CO, khdng phan cuc (a); Phéan tirH,0 phan cuc (b)

e Phan ti phan cuca phan ti ¢6 tong tat cd moment ludng cuc trong phén ti khéckhdng. Gic phan ti phan cuc
thubng tan tot trong nudc va cac dung méi phan cuckhac.

e Phan tit khong phén cuc |a phn tir ¢6 tong tat ca cic moment lung cuc trong phan ti bang khong. Phan ti
khang phén cuc thuong hoa tan tot trong cdc dung méi khong phan cut.

@



» Thuc hanh 1ap rdp mo hinh phéan tirmét sé chat
Budc 1: Xéc dinh hinh hoc phén td clia chdt cin ldp rdp. VI 50 mp bay céc buéc trong qud
du phén ti methane (CH,) c6 dang ti dién déu, phéan ti trinh [4p rép mé hinh phan tit
carbon dioxide (CO,) ¢6 dang duong thang, ... NH..

Budc 2: Xac dinh s6 luigng cic loai lién két va kiéu lién két 21, M6 hinh sau biéu dién phan tit
trong phén tu, qua do xdc dinh s6 lugng mai loai khdi cau (H, hay phan ti CH,(1?
va s0 thanh ndi can dung.

Budc 3: Hoan chinh mo hinh phén tu.

@

Lép rép m hinh phan tir C = CH,
(a) (b) biét _tp'&n bo cdc nguyén tlr nam
A Hinh 10.10. Hép I&p r4p mé hinh phan t (a) va mé hinh phén tif NH, (b) (éﬂﬁﬁﬂﬂmﬁl’ﬁtﬁﬂathiﬂﬂ-

BAI TAP
1. Trong phén ti iodine (I,), méi nguyén t iodine da gép mot electron dé tao cap electron

chung. Nh& d6, méi nguyén ti iodine da dat cau hinh electron bén viing cta khi hiém nao
dusi day?

A. Xe. B. Ne. Crar D. Kr.

2. Hydrogen sulfide (H,S) va phosphine (PH,) déu la nhirng chat c6 mui khoé ng(i va rat doc. Trinh
bay su tao thanh lién két cong hoa tri trong phan tlf cac chat trén.

3. Viét cong thic Lewis ctia cac phan tu CS,, SCI, va CCl,.
4. Trinh bay su hinh thanh lién két cho - nhan trong phan td sulfur dioxide (SO,).

5. M6 ta su tao thanh lién két trong phan tdr chlorine bang su xen pht clia cac AO.

6. Su xen phu gitia hai orbital p trong trudng hgp nao sé tao thanh lién két 6? Trong truong hop
nao sé tao thanh lién két 72 Cho vi du.

7.Cho biét 56 lién két o va lién két t trong phan tir acetylene (C,H,).

8. Nang lugng lién két cia cac hydrogen halide dugc liét ké trong bang sau:

HF 565
Hd 427
HBr 363
HI 295

Sap xép theo chiéu tang dan do bén lién két trong cac phan ti HF, HCl , HBr va HI.

| o



B ey

LIEN KET HYDROGEN
VA TUGNG TAC VAN DER WAALS

xudt hién lién két hydrogen.

L

-

~ Trinh bay duoc khai niém lién két hydrogen. Van dung dé giai thich duoc su

—  Néu dugc vai tro, anh hudng cla lién két hydrogen tdi tinh chat vat li clia nudc.

— Néu dugc khai niém vé tuong tac van der Waals va anh hudng cla tuong téac
nay tdi nhiét dé nong chay, nhiét do sdi clia cac chat.

@ Céc nha hoa hoc da nghién clu 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 (hoi nudc). Khi do, trén Trai Bét sé chang c6 céc dai
duong, séng, ho, ... va cling khdng bao gid cé mua. Moi
su s6ng sé khong tén tai. Trdi Bat sé la mét hanh tinh
chét néu khong cé su hién dién cla lién két hydrogen.
Lién két hydrogen gilra cac phan td nudc dugc tao
thanh nhu thé nao? Anh hudng cla lién két hydrogen
tdi tinh chat vat Ii clia nudc ra sao?

&) LIEN KET HYDROGEN

2 Tim hiéu vé lién két hydrogen
Nudc va hydrogen sulfide (H,S) c6 cau tric phan ti tuong
tu nhau. Tuy H,S ¢é kich thudc phan ti 16n hon nhung
nhiét d6 so6i cua hgp chit nay (-60 °C) thidp hon nhiéu so
vGi nude (100 °C). Diéu nay co thé dugc giai thich béi sy
phan cuc khac nhau cua lién két trong moi phan tu.

.6. .'S'.
SN AN

A\ Hinh 11.1. Cdu tric phén tl cia nuéc va hydrogen sulfide
Luc hat tinh dién gitia nguyén tid H mang mo6t phan
dién tich duong (linh déng) cua phan ti H,O nay véi
nguyén ti oxygen mang mot phin dién tich &m cta
phén ti H,O khac, tao thanh lién két yéu gitia cdc phan
ti nudc, goi la lién két hydrogen, thuong dugc biéu
dién bang ddu ba cham (...).

A\ Nudc can thiét déi véi suséng

1. Gilia lién két S-H va lién két
O-H, lién két nao phan cuc
manh hon? Vi sao?



& &

O @) @
4 / \ G 5 / \ = - ) 2
SH HS SH HS 2. Quan sat cachinh 11.2va 11.3,

em hiéu thé nao 13 lién két

I. 8— -
.O ."\Lién két hydrogen hydrogen giﬁa cac phéntff?
I i i
| I
A\ Hinh 11.2. Lién két hydrogen giifa cac phén tif nudc
8" 8" 8"
H H H

& \8' 5 \8‘ & \6'

.'.H—N -..H—N...H—N...

8+H/ 5 & H/ 3. S0 sanh do bén cia lién két

H o
A i . . . hydrogen vdi lién két cong hod
Hinh 11.3. Lién két hydrogen giiia cac phan t&r ammonia tri va lién két on.

ai lién két yeu, dugc hinh

K€t voi mot nguyén @
O, N) v6i mot. pigy i 43 khién H,0 c6 nhiét do
glaF,O,N) i cao hon H,S? Gidi thich.

» Tim hiéu vai trd, anh hudng ctia lién két hydrogen téi tinh
chat vat li cia nudc
So v6i céc hgp chat cd cdu tric phan tu tuong tu, cac hgp
chét co lién két hydrogen déu c6 nhiét do s6i cao hon do
tao dugc lién két hydrogen lién phén tii va tan tét hon trong

nudc do tao dugc lién két hydrogen véi cac phan ti nudec. 4. So sinh nhiét d6 sbi va kha
Nudc la mot hgp chit ¢ nhiét do nong chay va nhiét do nang hoa tan trong nudc gitra
s0i cao hon so v6i nhiéu hgp chat co cliing cau tric phan tu NH, va CH,. Giai thich.

nhung khong tao dugc lién két hydrogen gitia cac phan ti

v6i nhau.

Ngoai ra, nudc con la mét dung moi tét, khong chi hoa tan
dugc nhiéu hgp chat ion, ma con hoa tan dugc nhiéu hgp
chét cé lién két cong hod tri phan cuc. Dac biét, cic hgp
chat c6 thé tao lién két hydrogen véi nude thuong tan tot
trong nudc. Hau hét cac phdn ting hod hoc quan trong doi
vGi su song déu dién ra & mdi trudng nudc bén trong té bao.
Gy 5 8’ &

\ 5 \ S 8 5 5

R O—H:--0—H

s/ g5
R H
A\ Hinh 11.4. Lién két hydrogen giifa alcohol va nuéc

-



2 2
CHUY
& & & B / H 5 —/
H—O;  'H—N H .
\ . \ P . N " Tinh thé phén tif cdu tao tif nhitng
H H--O—H---N—H phan t& dugc sap xép mot cach
SH/ ﬁ/ déu din theo mot trat tu nhat
A Hinh 11.5. Lién két hydrogen giita ammonia va nudc dinh trong khong gian, tao thanh

mot mang tinh thé. Cac diém nut
Nudc & trang thai ran c6 thé tich 16n hon khi & trang thai cia mang tinh thé 13 nhitng phan

long. Do 1a do nude da co ciu tric tinh thé phan ti véi bon th lién két véi nhau bing luc
phan ttt H,O phén b6 ¢ bén dinh ctia mot ti dién déu, bén tuong tac yéu gitta cdc phan tu.

trong la cdu truc rong (Hinh 11.6). Diéu nay li giai tai sao

nudc dé ndi dugc trén mit nude long.

5. Gidi thich vi sao mot phan tit
nudc ¢6 thé tao duoc lién két
hydrogen t6i da véi bon phan ti
nudc khc.

0 Nguyén tif oxygen
@ Nguyén ti hydrogen

ﬁu kién thuong
(100 °C).

@ TUONG TAC VAN DER WAALS

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

Trong phan tu, cac electron khong ngling chuyén dong.
Khi cac electron di chuyén tap trung vé mdt phia bat ki ctia
phén ti sé hinh thanh nén cac luong cuc tam thoi. Vi du,
ta c6 thé tim thay cac electron phan bé nhu Hinh 11.7 trong

mot phan tu. 6. Quan sat Hinh 11.7, cho biét thé

= nao la mot luGng cuc tam thoi.
&

o ®

»SJF

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



Cdc phén tii ¢6 ludng cuc tam thoi cliing 6 thé lam cac
phan ti lan can xuat hién cac luéng cuc cam vng. Do
do, cac phan tu c6 thé tap hgp thanh mét mang ludi véi
cac tuong tac luéng cuc cam ting , dugc goi la tuong tac
van der Waals (Hinh 11.8).

@

7. Cac luGng cyc tam thai va ludng
cuc cdm ting hit nhau béng luc
hiit nao?

®»>»>Y
TEEX

9999

A\ Hinh 11.8. Mang luéi tuong tac ludng cuc cdm ting dugc tao thanh béi ludng cuc tam thai

» Tim hiéu anh huéng cla tueng tac van der Waals dén
nhiét d6 nong chay va nhiét do sdi cdcchat

Tuong tac van der Waals dugc st dung dé giai thich sy khac
biét vé nhiét dé nong chay va nhiét do soi gitia cac chat.

W Bdng 11.1. Nhiét d6 séiva nhiét 46 néng chay ctia cac khi hiém

Nhietﬂﬁ -272°C | -247°C | -189°C | -157°C | -119°C | —71°C
nong chdy
Nhigt dosoi | —269 °C | —246°C | —186°C | —152°C | -108°C | —62°C
la luc tuong tac yéu gitia

1anh do sy xudt hién clia
uong cuc cam ung.

am tang nhiét dé néng
cac chit. Khi khoi lugng
han tu tang thi tuong

~ 9. Gidi thich xu hung bién doi
bén kinh nquyén i, nhiét d
néng chay va nhiét do soi cla
cdc nguyén to khi hiém trong
Bang 11.1.

@

Tai sa0 nhén nudc c6 thé dichuyén
trén mat nudc?




BAI TAP

1. Hop chéat nao dudi day tao duoc lién két hydrogen lién phan ti?

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

2. Su phén bé electron khéng déng déu trong mét nguyén tir hay mét phén ti hinh thanh nén
A.mot ion duong. B. métion am.
C. mét ludng cuc vinh vién. D. mét ludng cuc tam thai.

3. Khi hiém nao dudi day cé nhiét do soi thap nhat?
A.Ne. B. Xe. C.Ar. D.Kr.
4. Biéu dién lién két hydrogen gitia cac phan tur:
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 d6 séi va dé tan
trong nudc I16n hon? Giai thich.



@m@ AR HU;

~

Néu dugc khai niém va xac dinh dugc s6 oxi hod clia nguyén t cac nguyén
t6 trong hop chét.

Néu dugc khai niém vé phan (ing oxi hod — khit va y nghia ctia phén ting
oxi hoa — khr. '

Mo t& dugc mét s6 phén tng oxi hod — khir quan trong gan lién vai cudc séng.
Can bang duoc phan ting oxi hod ~ khi bang phieng phap thang béng electron.

% 4

@ Bom dom co thé phat ra anh séng dac biét, khéng toa
nhiét nhu anh sang nhan tae, Cau tao bén trong lop
da bung clia dom dém 1a day cac té bao phat quang
c6 chua luciferin. Luciferin tdc dung vdi oxygen, cung
xUc tac enzyme, dé tao ra anh séng. Day la phan tng
oxi hod - khu.

Trong cudc s6ng cling nhu trong tw nhién ¢6 nhiéu hien ™
tuong ma nguyén nhan chinh |3 do phén tng oxi hod — A Con dom dém
khir gdy ra. Phan Ung oxi hoa — khir la gi? Vai trd quan

trong cla ching trong cudc séng nhu thé nao?

0 SO OXIHOA

2 Tim hiéu vé so oxi hoa

Mg

o
1. Quan sat Hinh 12.1, hay viét qua
\: 8 "b trinh nhuong va nhan electron

Mé” ot trong phan (ing giita magnesium
va oxygen.

A\ Hinh 12.1. Magnesium phan ting véi oxygen



H sCls

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

$6 oxi hoa la dai lugng quan trong trong viéc nghién ctiu
cac phan ting c6 su chuyén dich electron, la dién tich gia
dinh cta nguyén tii nguyén t6 trong hop chat.

yeén tu trong phan tu la
yén té6 do néu gia dinh
6c hin vé nguyén ti cla
lén hon.

Cdch biéu dién so oxi hod:
S6 oxi hoa dugc dit 6 phia trén ki hiéu ctia nguyén to6.

+1 -1 +2 =2 +1-1  +1+1-2

Vidu 1: HCl, MgO, KCl, HCIO

» Xacdinh so oxi hod clia nguyén ti cac nguyén té
S6 oxi hod ctia nguyén tii mét nguyén t6 1la mot s6 dai s6
dugc gan cho nguyén tii clia nguyén té do va thuong dugc
xdc dinh theo cac quy tac sau:
Quy tdc 1: S6 oxi hod clia nguyén ti trong cac don chat bang 0.
Vi du 2: S6 oxi hoa ctia cac nguyén tu trong don chat Na,
0,,0,, Hg, ... déu bédng 0.
Quy tdc 2: Trong mét phan ti, téng s6 oxi hod cla cac
nguyeén tt bang 0.
Vi du 3: Tong s6 oxi hoa clia cac nguyén tii trong phan ti
NH, 1a: (-3) + 3 x (+1) = 0.
Quy tdc 3: Trong cac ion, s6 oxi hod clia nguyén tt (d6i véi
ion don nguyén tii) hay téng s6 oxi hoa cac nguyén tu (d6i
vdiion da nguyén tu) bang dién tich cta ion do.
Vi du 4: S6 oxi hod ctia nguyén tii Na, Cl trong Na*, CI” lan
lugt bang +1, —1; s6 oxi hoa cua nguyén ti C va O trong
CO;™ l4n lugt bing +4 va -2.

®

2. Quan st Hinh 12.2a, hydrogen
chdy trong chlorine vdi ngon
Itra sang, tao hgp chat hydrogen
chloride (HCl). Néu cap electron
chung trong hop chét cong hod
tri HCl |éch han vé phia nguyén
tt I (Hinh 12.2b), hdy xdc dinh
dién tich cia cdc nguyén td
trong phan td H.

i N «— S5 oxihod

X -a— Kihigunguyén t

3. Néu diém khac nhau giia ki hiéu
s0 oxi hod va ki hiéu dién tich
caion M trong hinh sau:

56 oxi hod
M
Bién tichion

4. Du doan s6 oxi hod clia cac
nguyén tlrtrong nhom IA, 1A, 1A
trong cac hop chat. Gidi thich.

©

Hay xdc dinh s6 oxi hod cla cdc
nguyén i trong cdc don chat, hop
chat vaion sau: Zn, H,, (I, 0*, 5%,
HS0; , Na,5,0,, KNO,.

Pt




Quy tic 4: Trong da s6 cac hgp chit, s6 oxi hoa ctia hydrogen
bang +1, trii cac hydride kim loai (nhu NaH, CaH,, ...). S6 oxi
hod clia oxygen bang -2, trit OF, va cdc peroxide, superoxide
(nhu H,0,, Na,0,, KO,, ...). Kim loai kiém (nhom IA) ludn cé
s6 oxi hoa +1, kim loai kiém thé (nhém ITA) ¢ s6 oxi hda +2.
Nhém (aluminium) c6 s6 oxi héa +3. S6 oxi hod clia nguyén ti
nguyén to fluorine trong cac hgp chat bang -1.

Vi du 5: Tinh s6 oxi hod ctia S trong cac hgp chat va ion sau:
H.S, SO,, SO;,S0; .

bit x 1a s6 oxi hod cnaa S.
-2
Trong H,S: 2x(+1) +x=0 = x=-2 — Kihiéu H,S
+4
Trong SO,: x+2x(-2)=0 = x=+4 — Kihiéu SO,
+4

Trong SO; : x + 3x(=2) = -2 = x =+4 — Ki hiéu SOi_

+6
Trong SO :x+4x(-2) =-2=x=+6— Ki hiéu SOi_

I,

S,

@ PHAN UNG OXI HOA - KHU

 Tién hanh thi nghiém nghién ciiu vé phan iing oxi hoa - khir
Thinghiém: Phan ting oxi hoa kim loai bang dung dich acid

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

@

Xac dinh s6 oxi hod dua vao cong
thic cdu tao: Tinh dién tich cdc
nguyén t& trong hop chat véi gia
dinh cap electron chung thudc
han vé nguyén tr ctia nguyén to
6 do am dién lon hon.

Vi du: Methane ¢6 cong thiic cdu

tao la:
H

A
H

Trong caclién két C—H, mdinguyén

t gop chung 1 electron. Khi gia

dinh cap electron chung thudc han

vé nquyén t G, vi ¢o 4 lién két nén

s oxihda cia Cla—4, claHla+1.

S

Magnetite la khodng vét sat tur
c6 ham lugng sat cao nhat duoc
ding trong nganh luyén gang,
thép, vdi cong thic hod hoc la
Fe,0..

A Khoang vat magnetite
Hay xdc dinh so oxi hod cla
nguyén ti Fe trong hgp chat trén.



Tién hanh: Cho vao 6ng nghiém 2 - 3 mL dung dich H SO,

tha vai mau kém hat vao.

Zn phén ting v6i dung dich H,SO, theo phuong trinh hod hoc:
0+l +2 0

Zn+ H,80, — ZnSO, +H,T

Zn nhuong electron nén Zn la chitkhu.

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

0 +2
vdi dung dich H,SO, loan
Zn — Zn + 2e e 4

Ion H' da nhan electron nén H' 1a chat oxi hoa. E

b s X wqw o 5 5. Hay nhan xétva gidi thich suthay
trinh H* nhan elect 1 trinh khu: ; :
Qué trin e ddi s6 oxi hod clia cdc nquyén t

trong chdt oxi hod va chat khit
trudc va sau phan ting.

+1 0
2H +2e——H,

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

Cho phuong trinh hod hoc clia cdc
phén (ing sau:
HS+Br,—2HBr+S{ (1)
2K00, —5> 2K +30,T (2)
(ac0, + 2HA — Gacl, + €0, T

0 +2 L 0
Zn + CuSO, — ZnSO, + Cul +H0 G)

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

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

0 .- Phdn @ng nao la phdn tng oxi
Qua trinh oxi hod: Zn——7Zn + 2e hod — khi? Vi sao? Hay xdc dinh

qua trinh oxi hoa va qua trinh
+2 0

Qua4 trinh khi: Cu + 2e——Cu kht cdia cdc phén ting dé.

Nhén electron

S6 oxi hod giam
Bikhit

ud trinh nhudng electron. Qué trinh



» Tim hiéu vé phan ting oxi hoa - khi

Vidu 7: Khi chlorine tac dung dung dich sodium hydroxide ¢ am thé nao dé biét mot phan
theo phuong trinh hod hoc: (ing | phan ting oxi hod — khif?

0 -1 +1
Cl, + 2NaOH — NaCl + NaClO + HZO

Trong phan ting trén, nguyén tu chlorine viia nhudng viia nhan

electron, chi c6 sy thay déi s6 oxi hoa ctia nguyén tii chlorine. L
Hay c6 thé noi, chlorine vtia la chét khu, viia la chat oxi hoa. Hay o o d'u e pllan ¥ng o s
thay ddi s6 oxi hod ctia nguyén tir
va 3 vi du vé phan ting khong cd su
- khti 13 phan Gng hoa hoc, thay ddi s6 oxi hod ctia nguyén tu.
ch electron giiia cdc chat™)

61 s6 oxi hoa ctia mét s6

khfi luon xay ra dong thai
rinh khii.

—

@ + +

o Chét oxi hod manh thudng 1a cac hgp chdt chia nguyén tit cia nguyén t6 ¢6 s6 oxi hoa cao (nhu Mn0;, Cr0;,
+6
(1,02, ) hodc don chat clia cicnguyén t 6 o am diénl6n (nhuF,, 0,, C1, Br, ...

=3 =] =1

o Chat khirmanh thutng Ia céchop chét chia nguyen t ctia nguyeén to 6 s oxihod thdp (nhu H,S , K I, NaH, ...) hodc
don chdt kim loai (nhu kim loai kiém, kiém tho, ...).

. - : e
» (hdt chitanguyén tlr ctia nguyén t6 ¢ so oxi hod trung gian (nhu H,0,, +S'0'2, NE_O, ...) thi tuy thugc vao diéu
kién phan ting (tdc nhdn va moi trutng) ma thé hién tinh khti, hoac tinh oxi hod, hodc cd hai (vira tinh oxi hod
vlia tinh khir hay tu oxi hod — khr).

Q LAP PHUONG TRINH HOA HOC CUA PHAN UNG OXI HOA - KHU

C6 nhiéu phuong phap lap phuong trinh hoa hoc ctia phan ting oxi hoa — khii. Phuong phap
thong dung hién nay la phuong phép thing bing electron.

2 Tim hiéu cach 1ap phuong trinh hoa hoc clia phan iing oxi hoa - khit bang phueng phap thang
bang electron
Nguyén tdc ctia phuong phdp:

T6ng s6 electron chit khii nhuong = Tdng s6 electron chét oxi hod nhén.
Dé lap phuong trinh hoa hoc cua phan ting oxi hoa — khti theo phuong phdp thang bing
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,S + O, —» SO, + H,0

#) “Chat"” & day dugc hiéu la nguyén td, phan tirhoac ion.




Buéc 1: Xac dinh s6 oxi hoa ctia cac nguyén ti c6 su thay

dai s6 oxi hoa trong phan ting, tii d6 xac dinh chat oxi hoa,
chét khu.

1 -2

H,$

(Chét khir) (Chat oxi hoa)

+4-2 +1 -2
SO, + H,0

0
+ O —
Buidc 2: Viét qua trinh oxi hod va qua trinh kh.
-2 +
Qua trinh oxi hoa: § — S +6e
0 =
Qua trinh khi: O, +4e —20

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

-2 +4
2x | S——> S + 6e
] -2

3x | Oz +4e— 20

Budc 4: Dit céc hé s6 vao so do phan tng. Can bang s6
lugng nguyén tu ctia cac nguyén té con lai.

2H,S + 30,— 280, + 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 st dung lam nhién liéu trong
nau nudng. Gas chay trong khong khi, xay ra phan ting oxi
hoa - kh, trong d6 cac hydrocarbon bi oxi hod va oxygen bi
khti, tao thanh san pham carbon dioxide va nudc. Cac phan
ling nay toa nhiét 16n va lugng nhiét nay thuong dugc ding
dé nau chin thic an (Hinh 12.5).

Hon hgp khi hydrogen va oxygen la
hén hgp gy ra phan ting nd, trong
do hydrogen la chat khu va oxygen
la chét oxi hod, tao thanh san phdm
nudc, dong thoi gidi phéng nang
lugng rat I6n. Ngay nay, phan ting ¥
nay dugc dp dung dé kich n8 hén T4
hgp nhién liéu cho cac tau con thoi
(Hinh 12.6).

A\ Hinh 12.6. Tau con thoi

Lap phuong trinh hod hoc clia cic

phén ting oxi hod — khi sau, xdc

dinh vai tro clia cdc chat tham gia

phén ting.

KMnO, + HCl — KCl + MnCl,
+C,T+H0(1)

NH, + Br, — N, +-HBr (2)
NH, +Cu0 —%5 Cu+N,+H,0 (3)
FeS,+0, ‘"> Fe0,+50, (4)
KCI0, =M% 5 k40,7 (5)

A\ Hinh 12.5. Gas chay trong
khéng khi toa nhiét 16n

7. Lap phuong trinh hod hoc cla
phan (ng dot chdy gas trong
khdng khi va phan ting kich n6
hon hop nhién liéu cta tau con
thoi. Xac dinh vai tr0 cla dc
chdt trong mai phan ting.



2 Mo ta mét s6 phan ting oxi hoa — khif quan trong gén lién vdi cudc song

Anh sang mat trai
Quang hgp 6 thuc vat

Quad trinh quang hgpxdyra

~ khi ¢6 diéu kién dnh sing 8. Quan sét Hinh 12.7 va doc

mdt troi, khi doé carbon thong tin, hay lap phuang trinh
dioxide va hoi nudc dugc hod hoc clia phan (ing quang
diép luc hdp thy, tao san hop & cay xanh. Quad trinh
phdm glucose (C.H,,0,) quang hop cta thuc vat 6 vai
A Hinh12.7. dé tong hop carbohydrate tro quan trong nhu thé nao doi
Quatrinh quanghop cia cdy xanh v gidi phdng oxygen. véi cudc song?

Luyén kim

Ki thuat diéu ché kim loai doi

hoi 4p dung phan ting oxi hod 9. Tt thong tin vé “Luyén kim’
viét phan ting cta khi carbon
monoxide kht iron(lll) oxide
¢ nhiét do cao. Lap phuong
trinh hod hoc cla phdn tng
theo phuong phdp thang bang
electron, xdc dinh vai tro cta

khti nhu luyén chromium, gang
thép, nhém (aluminium), ...

Sdn xuat gang xay ra qua nhiéu

giai doan, trong do phan ting
chinh 1a khi CO khii iron(II1) 4 Hinh12.8.San xuét gang
oxide & nhiét do6 cao, tao thanh

cac chat trong phan tng.
iron nong chdy va khi carbon
dioxide.
Dién hoa 10. Doc thong tin vé “Dién hod” dé

biét dugc phan (ng oxi hod —
khit gan lién véi cudc song. Lap
phuong trinh hod hoc ctia phan
(ing sinh ra dong dién trong pin
khi zinc phdn (ing véi manganese
dioxide.

Cac qud trinh oxi hoa - khi
xdy ra co sy tham gia ctia dong

dién hodc phat sinh dong dién

nhu: ma dién, ma nhung nong;
hoat dong pin - ac quy; dién A Hinh12.9.Ac quy va pin
phén;...

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

Thanh phan ctia pin gom zinc, manganese dioxide va dung

Hay néu thém mot sé phan ting
oxi hod — khif quan trong gdn voi
dai song hang ngay.

dich potassium hydroxide. Trong mdi truong kiém, kém
(zinc) phédn Ung véi manganese dioxide tao sdn phidm zinc
oxide, manganese(III) oxide va sinh ra dong dién trong pin.

ong gan lién v6i cudc séng nhu sy chdy cua
g cac dong co dot trong; cac qua trinh dién phan;

a qua trinh san xudt trong cac nganh céng
n; san xudt phan bon; thu6c bao vé thuc vat;



A\ Kiém tra nong d6 ethanol trong hoi thé tai xé A Su chuyén mau tir da cam ( (r,02)
bing may do néng d6 cén ’
sang xanh ( Cr”}

Trong moi trudng acid, anion dichromate (Crzﬂg_ ) c6 mau da cam sé bi khi thanh cation Cr** ¢c6 mau xanh.
Phén ting nay dugc st dung dé kiém tra nong do ethanol trong hoi thé cla tai xé. Trong may kiém tra hai thé,
K,Cr,0, s& oxi hod ethanol (CH,CH OH) thanh ethanal (CH,CHO), nén c6 su doi mau tir da cam sang xanh theo
phuong trinh hod hoc:

-1 +6 +1 +3
3CH.CHLOH + K (1.0, + 4H,50, — 3CH.CHO + ¥ (0,), + K 50, + 7H.0

BAI TAP

1. Tinh s6 oxi hoa clia nguyén tlf c6 danh dau * trong cac chat va ion duéi day:

a) K, Cr,0,, KMnO,, KCIO,, NH,NO, b) AO;, PO}", CIO;, SO

2. Lap phuong trinh hod hoc cua cac phan ting sau bang phuong phap thang bang electron, néu
ro chat oxi hod, chat khir trong méi trudng hop.

a) HCl + MnO, —=— MnCl, + CL,T + H,0
b) KMnO, + KNO, + H,50, — MnSO, + KNO, + K,SO, + H,0
o) Fe,0, + HNO, — Fe(NO.), + NOT + H,0
d) H,C,0, + KMnO, + H,50, - CO,™ + MnSO, + K,SO, + H,0

3. Co6 nhiéu hién tugng xdy ra xung quanh ta, em hay néu hai phan (ing oxi hod - khir gén lién véi
cudc séng hang ngay va lap phuong trinh hoéd hoc clia cac phan ting dé bang phuong phap
thang bang electron.

4.Viét phuong trinh hod hoc ctia phan ting diéu ché mudi zinc chloride (ZnCl,) bdang mot phan ting
oxi hod - khif va mét phan ting khéng phai 1a phan tng oxi hod - kh.

5. Nhién liéu ran danh cho tén Iia tang téc clia tau v tru con thoi la hén hgp gém ammonium
perchlorate (NH,CIO,) va b6t nhém. Khi dugc d6t dén trén 200 °C, ammonium perchlorate né
theo phan ting sau:

NH,CI0, —22°C 5 Nt +CI,1 +0,% +H,01

Lap phuong trinh hoa hoc cua phan (ng bang phuong phap thang bang electron.



Chiton

NANG LUONG HOA HOC

ENTHALPY TAO THANH VA BIEN THIEN
ENTHALPY CUA PHAN UNG HOA HOC

JLLAA ,

~Trinh bay dugc khai niém phan ting toa nhiét, thu nhiét; diéu kién chuan (ap suét
1 bar va thuéing chon nhiét do 25 °C hay 298 K); enthalpy tao thanh (nhiét tao

thanh) A¢HSgq va bién thién enthalpy (nhiét phan (ng) clia phan ting AH%s.

— Néu dugc y nghia clia ddu va gia tri A Hyg.
“ 7

@ Hau nhu moi phan Ung hod hoc cing nhu qua trinh chuyén thé cla chat luon kém
theo su thay déi nang lugng.

A Gas chay sinh nhiét A\ Nhiét phan Cu(OH), tao thanh CuO
Gas la khidét hod Idng dunglam nhién liéu. Phdn ting nhiét phan géy ra béi nhiét ndng. Cdn cung
Su dét chdy cda nhién liéu luén sinh nhiét. cdp nhiét dé phd v cdc lién két hod hoc trong hop chdt.

Trong ca 2 vi du déu c6 phan ting xay ra vdi su thay déi nang lugng. Theo em, phan ting
c6 kém theo su thay déi ndng luong dudi dang nhiét nang déng vai tro gi trong doi séng?

&) PHAN UNG TOA NHIET
» Tim hi€u phan (ing 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 chay. Phan ting nhiét nhom tod nhiét rat
16n (trén 2500 °C), lam néng chay hon hgp va sat sinh ra
tii phan ting lap day khe hé (Hinh 13.1). Ngoai ting dung
dé han duong ray, phf?ln ting trén con dugc st dung han néi W ;'rnniét e
cac thanh kim loai dong va han thép khong gi, gang. d&han dudng ray




Thi nghiém 1: Su thay déi nhiét do khi voi séng phan ting
voOi nudc

Dung cu va thiét bi: Cc chiu nhiét 50 mL, can, nhiét ké,
daa thuy tinh, gia do nhiét ke.

Hoa chat: V6i s6ng (CaO), nudc cat.

Tién hanh:

Budc 1: Cho khoang 25 mL nudc cit vao cdc chiu nhiét,
dit bau nhiét ké vao trong long chét long (Hinh 13.2a), ghi
nhan gia tri nhiét d¢.

Buidc 2: Can khodng 5 g CaO. Cho nhanh CaO vao cdc, bat
dau bam gid va ghi nhan nhiét do, dong thoi dung daa thuy
tinh khudy nhe (Hinh 13.2b).

Budc 3: Ghi nhan gid tri nhiét d6 sau khoang 2 phut.

e i

®

1. Viét phuong trinh hod hoc clia
phan (ng xdy ra ¢ Hinh 13.1
va néu nhan xét vé su thay ddi
nhiét clia phan (ing do.

2. Thuc hién thi nghiém 1. Néu
hién tugng xdy ra. Rt ra két
lugn vé sy thay doi nhiét do
chat long trong cdc. Gidi thich.

Hay néu hién tuong clia cac qua
trinh: d6t chdy than, ethanol trong
khong khi. Nhigt do moi truong
ngnh thay ddi nhu thé nao?



@ PHAN UNG THU NHIET
» Tim hiéu phan iing thu nhiét
= 3. Khi thd vién vitamin Csti vao coc
nudc nhu Hinh 13.3, em hay du
doan su thay ddi nhiét do cla
nudc trong coc.
4. Trong phan (ing nung da voi
(CaC0,), néu nglmg cung cdp

nhiét, phan (g <0 tiép tuc xay
A\ Hinh 13.3. Hoa tan vién vitamin C sii vao ¢8c¢ nuéc ra khﬁng?

Thi nghiém 2: Nhiét phan potassium chlorate
Dung cu va thiét bi: Pen c6n, 6ng nghiém chiu nhiét, nut
cao su ¢6 gan 6ng dan khi, chiu thuy tinh, binh tam gidc,

gid sat. 5. Thuc hién thinghiém 2. Néu hién
Hoa chat: Potassium chlorate (KCIO,), manganese dioxide tugng trudc va sau khi dot nong
(MnO,). hén hop. Néu ngimg dét néng
Tién hanh: thi phén ting c6 xdy ra khong?

Buidc 1: Tron déu khoang 4 g tinh thé KCIO, da dugc nghién
nho véi 1 g MnO,. Cho hon hgp vao 6ng nghiém chiu nhiét,
kho. Dy 6ng nghiém bang nit ¢ gin 6ng dan khi. Lap hé
théng nhu Hinh 13.4. Quan séat hién tugng.

Budc 2: Ding dén con ho néng déu nita ddy 6ng nghiém,
sau d6 dun tap trung § phan cé chia hoa chat. Quan sat

hién tugng.
Hon hap KCIO, va MnO,
CHUY ~
Khio,
\ N Trudc khi nging dun phai dua 6ng
/ dan khi ra khdi chdu nuéc rdi méi

tét den con.

DO||
111

A Hinh 13.4. Nhiét phan potassium chlorate

Phuong trinh héa hoc ctia phan tng:
2KCIO,(s) —=2: 5 30 (g) + 2KCl(s)

©z

ét la phan ting hod hoc trong d6 co
dng tif moi trudng.




&) BIEN THIEN ENTHALPY CHUAN CUA PHAN UNG
» Tim hiéu vé bién thién enthalpy ctia phén 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 clia phan ting la lugng nhiét toa ra hay
thu vao clia mot phan tng hod hoc trong qua trinh dang 4p
(ap sudt khong doi).

« Bién thién enthalpy chudn (hay nhiét phén ting chudn)
cua mot phan ting hod hoc, dugc ki hiéu la A Hiy,
la nhiét kem theo phan ing d6 trong diéu kién chuén.

» Diéu kién chudn: dp sudt 1 bar (d6i vé6i chét khi),
nong dé 1 mol/L (d6i véi chdt tan trong dung dich)
va & nhiét do khong doi, thudng chon nhiét d6 25 °C
(hay 298 K).

' Tim hiéu vé phuong trinh nhiét hoa hoc
Phén tng thu nhiét (hé nhén nhiét ciia méi truong) thi
AHS > 0.
Vidy I: CH (g) + HO() —“— CO(g) + 3H,(g)
A HS5e =250 kJ

Phan ting tod nhiét (hé toa nhiét ra mdi trudng) thi
AHD e,

Vi du 2: CH.OH(]) + 30,(g) —— 2CO,(g) + 3H,0(])
A Hjg = —1366,89 K]

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

Phuong trinh nhiét hoa hocla phuong trinh phan (ing
hod hoc c6 kém theo nhiét phan (ing va trang théi ctia
cac chat dau (cd) va sain pham (sp).

' rla viét tat clia ti reaction: phan ung

6. Bién thién enthalpy chudn cla
mét phdn (ing hod hoc dugc xac
dinh trong diéu kién nao?

7. Phuong trinh nhiét hod hoc cho
biét thong tin gi vé phan tng
hod hoc?

(Cho hai phuong trinh nhiét hod
hoc sau:

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

A =+131250 ()
(uS0,(aq) + Zn(s) —>
InS0,(aq) + Cu(s)

ARy = -231,04K) (2)
Trong hai phén ting trén, phan ting
nao thu nhiét, phan ing nao tod
nhiét?




) . CHUY
&) ENTHALPY TAO THANH (NHIET TAO THANH) kel 3

2 Tim hiéu enthalpy tao thanh 1. AqHygq clia don chit bén nhat
Enthalpy tao thanh (hay nhiét tao thanh) dugc ki hiéu bang 0 (xét & diéu kién chuan).
A/H", thudng tinh theo don vi kJ/mol hoac kcal/mol. 2. Ay < 0, chét bén hon vé

mat ndng lugng so véi cac don

@ ) thanh clia mot chdt la nhiét kem theo et bemgomesTi
tao thanh 1 mol chét d6 tii cic don chat | 3. Ay >0,chitkémbénhon
vé mat nang luong so vdi cac
don chat bén tao nén no.
Enthalpy tao thanh trong diéu kién chuén dugc goila enthalpy
tao thanh chuan (hay nhiét tao thanh chuan) va dugc ki hiéu
la A HS,,.
Vidu 3: A HS,, (CO,, g) = -393,50 kJ/mol la lugng nhiét tod 8, Phin biet enthalpy a0 thinh cla
ra khi tao ra 1 mol CO,(g) tif cic don chat & trang thai bén & mét chét VA hiéin th-ién enthalpy
diéu kién chudn (carbon dang graphite, oxygen dang phin i phan ting Ly vidu minh hoa.
tt khi chinh la cac dang don chét bén nhat ctia carbon va
oxygen).

Clgraphite) + O, (g) = CO, (g)

AH5% (CO,, ) = -393,50 kJ/mol

9. Cho phan ting sau:
5(s) + 0,(g) == 50,(g)
A M, (50,,9) =—296,80 k/mol
Chobiéty nghia ctia gi tri A H3

WV Bang 13.1. Enthalpy tao thanh chudn ctia mét s chat™ (50, 9).
At Al A
&t oy | 8 gama) | | gamal)
AgBrls) | 9951 |  CSfag) 1879 | Ha) | -9231
MEDS[S) =1676,00 u0(s) -=157,30 HF(g) —=273,00
CEHJS‘} +227,00 [HSCUUH[."} —487,00 Hl(g) +25,90 LM Rbinh chy trong khong kh
CH,() + 5247 (HstUNa(S} —=709,32 Mgl (s) —641,60 10. Ho’p hstS0 T b fein hay kém
CHOHg) | 23510 | Hfg | -7487 | Nog | +8205 oo o
CHOHD | 27763 | Fepfs) | -82550 | Nofg) | +96 éedon chitbén' (530, (0).
CH@ | -10500 | RO | -1121,00 | Nagogs) | 113080 31 T2 Big 51 R b
EﬁHuUﬁ[S} -1273,30 Fe0(s) =272,00 NaCl(s) =411,10 phén ﬁ'ﬂg & enthalpy {ao thanh
CHO | +4900 | HOw | 2418 | NaHC(s) | 947,70 g (S il i g
Ca(OH),(s) | -986,09 HEOU} —285,84 NaOH(s) —425,60
(aC0,(s) —=1206,90 H 202{ aq) =191,20 NO(g) +90,29
Ca0(s) —635,10 H,0,(/) -187,80 NDZ(g} +33,20 @
(0lg) -110,50 H,S0,() -813,98 NH,(g) —45,90 Em héy xéc dinh enthalpy tao thanh
,(g) -393,50 HBr(g) -36,30 50,(g) —296,80 theo don vi (kcal) ciia cac chat sau:
0 | -112860 | M) | 16746 | S0fg) | —39600 Fe,0,(5); NO(g); H.,0(g); CH.OH().

Chobiét: 1) =0,239 cal.

) f la viét tat cua tu formation: tao thanh
I Nguén: Martin S. Silberberg, Principles of General Chemistry (2013, third edition),
The McGraw-Hill Companies, Inc,, New York, USA.



@ Y NGHIA CUA DAU VA GIA TRI A HZ,,
"> Tim hiéu vé dau va gia tri bién thién enthalpy ctia phan iing
Vi du 4: H,80,(aq) + 2NaOH(aq) — Na,80,(aq) + 2H,0())
AH=-111,68 kJ
Nang lugng (k]) 4

H,50,(aq) + 2NaOH(aq)
A f H?QS ({G] = @

12.Quan sat Hinh 13.5, mo ta so
do biéu dién bién thién enthalpy
A3y =-111,68K cla phan tng. Nhan xét vé
gia tri cla AH3y(sp) so véi
A (cd).

Na,S0,(aq) + 2H.,0
AHSp) a,50,(aq) + 2H,0())

L

Tién trinh phan (ing

A\ Hinh 13.5. So d6 biéu dién bién thién enthalpy ciaphan ing tod nhiét
_"13 Van dung dé vé so d biéu dién
Vi du 5: Phan (ing nhiét phan CaCO, ~bién thién enthalpy cta phan

o : ::;_ hiét phan (aC0, & Vi du 5.
Ca00,(5) > CaO(s) BB TS 1)~ R Eeahar !
Khi than (C) hoidc ethanol (C,H.OH) mu6n chay trong
khéng khi can dugc d6t nong, khi chay phan ting toa nhiét
va tu ti€p dién ma khong can dot nong niia.

14. Cho hai phuong trinh nhiét
“hod hoc sau:

0(g)+ -0 (]
Nhung phan ting nung véi can cung cap nhiét lién tuc, néu ©lg)- 7 1(9) = @yfg)

diing cung cdp nhiét phan ting sé khong tiép dién. Aer_ 283,00k (1):
H,(9) +F,(g) — 2HF(g)
— Ay =-546,00k (2.
N 0
;;Z-‘Ang?B (cd) > A Hj <0 So sénh nhiét gita hai phan ting

(1) va (2). Phdn (ing nao xdy ra

| thuan loi hon?
> 3 AHy (cd) > A, H, >0

han ting c¢6 A HY, < 0 thi xay ra



1. Phuong trinh nhiét hoa hoc gilra nitrogen va oxygen nhu sau:
N,(g) + 0,(g) — 2NO(g) AHSos = +180 kJ
Két luan nao sau day dung?
A. Nitrogen va oxygen phan ting manh haon khi & nhiét d6 thap.
B. Phan Uing toa nhiét.
C. Phan tng x3y ra thuén lgi & diéu kién thudng.
D.Phén (ing hoé hoc xay ra c6 su hép thy nhiét ndng tir moi trudng.
2. Bién thién enthalpy cia mét phan ting dugc ghi & 50 d6 dudi. Két luén nao sau day ding?
A. Phan (ing toa nhiét.
B. Nang lugng chét tham gia phan ting nhé hon nang luong san pham.
C. Bién thién enthalpy ctia phan ting la a kJ/mol.

D. Phan (ing thu nhiét.
Nang lugng (k)) 4
AHisg ().
AHy=-akl
70 7 )] S Y
Tién trinh phan ting -



3. D0 thinao sau day thé hién dung suthay ddi nhiét dé khi dung dich hydrochloric acid dugc cho

vao dung dich sodium hydroxide t&i du?

A.
Nhiét do (°C)

-

A g,

Thé tich HCl (cm?)

C.
Nhietdo (°C) 4

Thé tich HCl (cm?)

4. Cho phuong trinh nhiét hoa hoc sau:

B.
Nhiét do (°C) 4

D

NaOH(ag) + HCl(ag) — NaCl(aq) + H,0()
Vé so d6 biéu dién bién thién enthalpy ca phan (ing.

" Nhidtdo (0)

r

Thé tich HCl (cm?)

A

—

Thé tich HCl (cm’)




TINH BIEN THIEN ENTHALPY
CUA PHAN UNG HOA HOC

nhiét tao thanh cho san.

Tinh duoc Angg.S clia mét phan (ng dua vao bang s6 liéu nang luong lién két,

@ Methane chay toa nhiét I&n nén dugc dung lam nhién liéu. Khi tron methane va

oxygen vdi ti 1 thich hgp thi sé tao ra hén hgp né.

A Suchdy clamethane

Bién thién enthalpy clia phan Uing trén dugc tinh toan dya trén cac gid tri nao?

&) XAC DINH BIEN THIEN ENTHALPY CUA PHAN

UNG DUA VAO NANG LUGNG LIEN KET

2 Tinh bién thién enthalpy ctia phan ting dua vao néng lugng

lién két

A\ Hinh 14.1. Su hinh thanh phan td nudc

1. Quan st Hinh 14.1 cho biét
lién két hod hoc nao bi pha va,
lién két hod hoc nao duoc hinh
thanh khi H, phan ting véi 0,
tao thanh H,0 (¢ thé khi)?



Phan ting hda hoc xdy ra khi c6 sy pha vo cac lién két hod hoc cta cac chat ddu (cd) va hinh
thanh cac lién két hoa hoc ctia cac san pham (sp). Su pha v cac lién két can cung cdp nang
lugng, su hinh thanh cac lién két lai giai phong nang luong.
Cho phan ting tong quat & diéu kién chuan:
aA(g) + bB(g) > mM(g) + nN(g)

Tinh A HS,, cuaphan ting khibiét cac gid tri nanglugnglién
két (E,) theo cong thic:

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

Tinh bién thién enthalpy ctia phdn ting dua vao nang liong  , peicp bién thién enthalpy cia

lién két dugc ap dung cho phan ting trong do cac chat déu phan ting dua vao ning igng

co lién két cdng hoa tri & thé khi khi biét gia tri nang lugng lién két phai viét dugc cong thiic
lién keét cua tat cd cdc chét trong phan tng. ol to.clia 4t ca e ch trong

W Bdng 14.1. Nang lugng lién két ciia mét s lién két cdng hod tri” phan ting dé xdc dinh 50 igng

valoailién két. Xac dinh s lugng
| ek | nme | tenkée | EMmOD | il it ong cicphin

H-H 432 -a 339 tirsau: (H, CH,Cl, NH,, CO,.

H=(l 47 F 358 3. Duva vao ndng luong lién két
— & Bang 14.1, tinh bién thién

H-f - L 8 | Ntialoy ciia phén (g vi g

H-N 391 N-0 201  thich vi sao nitrogen (N=N) chi

H-C 413 N=0~ 607 phén ting vdi oxygen (0=0) &

i o p e 6_ S = nhiét do cao hodc c6 tia Itia dién
S ~ d€tao thanh nitrogen monoxide

0-0 204 N=N 418 m-:(j)_

0=0 498 N=N 945 N (g) + 0,(g) ~LLtaliadin o HNO(g)

£-C 347 F-F 159

(=C 614 a- 13

(=C 839 Br—Br 193

S

Vi du 1: Dya vao nang lugng lién két & Bang 14.1, tinh bién i
Xac dinh A H clia phdn ting

thién enthalpy ctia phéan ting:
H,(g) + CL(g) - 2HCl(g) sau dua vao gid tri E, 6 Bang 14.1:
’ ’ askt
Budc 1: Tinh nang lugng can thiét dé¢ pha vé 1 mol H - H (Hg) + 09 —>
va 1 mol Cl - Cl (H,(l(g) + Hll(g)
P N ——— Hay cho biét phan (ing trén tod
Tong nang lugng thu vao d€ pha vo cac lién két: ahidt hay thu nhibt]

B, s+ Buicioiy =432 +243 = 675K]

b(H-H

' P6i vdi phan tif nhiéu nguyén t, nang lugng lién két la gia tri trung binh clia nang lugng cac lién két trong phan tr.

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




Buidc 2 : Tinh nang higng tod ra khi hinh thanh 2 mol H - Cl
Téng nang lugng toa ra dé hinh thanh lién két:

2x By gy = 2% 427 = 854K]

Budc 3: Tinh bién thién enthalpy ctia phan ting theo cong
thic (1)

AHS,, =675 -854=-179 K]
Do A Hj, < 0nén phan ting toa nhiét.
Vi duy 2: Tinh bién thién enthanpy clia 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 d6 biéu dién
bién thién enthalpy ctia phan tng.
3H,(g) + N,(g) — 2NH,(g)
A HS, =3xE (H,) + E(N,) - 2xE(NH,)
=3XEyy 1w+ By ":{27{-3%5-@@_1_{;
=3x432+ 945 - 2x3x391 = -105 kJ.
Do A,H3, < 0 nén phan ting toa nhiét.
So d6 biéu dién bién thién enthalpy clia phan tng:

Nang lugng (k)
AHS (| __Mlg) +3H,(g)

o

AHSy =-105k

AMHS(sp) y NH(g)

Tién trinh phan (g >
A Hinh 14.2. So d6 biéu dién bién thién enthalpy

J(cd) - Y E,(sp)
6ng nang luong lién két
i phim cua phan ting.

Tinh A H3, cdahaiphdn ding sau:

30,(g) —20,(g) (1)
Lién heé giia gid tri A HOyg véi d
bén cda 0,, 0, va gidi thich, biét
phan tir 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 clia phan iing dua vao enthalpy tao thanh
Cho phuong trinh hoa hoc tong quat:
aA + bB - mM + nN
C6 thé tinh dugc bién thién enthalpy chudn ciia mot phan ting hod hoc (A HS,, ) khi biét cac
gia tri A;H%, clia tdt ca cdc chdt ddu va sin phdm theo cong thiic sau:
A HS, = mx A;HS, (M) + nx A;HO (N) - ax AHS, (A) - bx AHS, (B) (2)

Vi du 3: Cho enthalpy tao thanh chuan cua cac chét tuong @
ling trong phuong trinh.

A¢H3y (IJ/mol) 9,16 33,20

Tinh bién thién enthalpy ctia phan ting sau:
2NO,(g) —> N,0,(g)
Theo cong thiic (2), ta cé:
AHy = AiH30 (N,0p)-= 2 X AgHjo (NO,)
=9,16 —2 x 33;20.= 57,24 kJ

Do A Hj, < 0nén phan ting toa nhiét.

Vi du 4: Cho nhiét tao thanh chuan cta cdc chat tuong

4. Gia tri bién thién enthalpy ct
{ing trong phuong trinh. id tri bién thién enthalpy cta

phdn (ng c6 lién quan tgi hé
sd cac chdt trong phuong trinh
nhiét hod hoc khong? Gid tri
enthalpy tao thanh thudng
duoc do & diéu kién nao?

A¢HSs (KJ/mol) | 916 | -110,50 | 82,05 | -393,50

Tinh bién thién enthalpy ctia phan ting sau:
N,0,(g) + 3CO(g) — N,O(g) + 3CO,(g) @

Theo cong thiic (2), ta co:
eo cong thiic (2), ta ¢6 Dya vao gié tri enthalpy tao thanh

AH3y, = AgHj, (N,0) + 3% AgH3 (CO,) ¢Bang 13.1, hay tinh gid tri A H
- AHS, (N,O,) - 3x A;HS,(CO) clia céc phan u‘ng sau:
s
— 82,05+ 3x(-393,50) 9,16 - 3x (110,50) N T30(0) T (Ofg)+
250,(9) (1)
=_776,11 k]

4NH3(9) +301(9) 5 ZNz(g) +
Do A, Hj, < 0nén phan ting tod nhiét. 6H,0(9) ()




CHUY /
N AHSu(sp) — Y AcH i (cd) S
: _ Khi tinh gid tribién thién enthalpy
¢ H3gg(cd): tong enthalpy tao clia phdn ting thi cdn nhan hé so ti
n tuong ling ctia san phdm, lugng véi enthalpy tao thanh cla
céc chét tuong ting.

Nhiéu phan ting hod hoc gidi phong nang lugng dui dang nhiét, &nh sang hodc am thanh. Céc phan ting tod
nhiét ¢6 thé tu xay ra, gidi phong nang lugng dudi dang nhiét va lam giam enthalpy (A H < 0). Vi du: Khi cho
sodium (Na) phén ting vdi chlorine (C1,) tao thanh sodium chloride (NaCl):
2Na(s) + Cl,(g) — 2NaCl(s) A M3 =-411,10k)

(dc qud trinh tod nhiét khac gdm: cac phan ingr phan ting trung hoa (acid téc dung véi base), cac
phan ting triing hop, qua trinh dot ch; ' hach hat nhén, an mon kim loai (phan ting
oxi hod), hoa tan H,50, ddc tror
BD0i vdi phan tng thu nhi
Quang hap la mot vi d
Iugng tif Mt Troi dé chu
oxygen: It
6(0,(g) +6H,0() —
Cac qud trinh thu nhiét |
alkane, nudclong

hiét tir moi trutg.

1.Tinh AH9g cla céc phan (ing sau dua theo nang lugng lién két (st dung sé liéu tirBang 14.1):

a) N,H, (g) — N,(g) + 2H, (g)
b) 4HCl(g) + 0,(g) ——> 2Cl,(g) + 2H,0(g)

2.DuavaoBang 13.1, tinh bién thién enthalpy chuan ctia phan ting d6t chay hoan toan 1 mol benzene
CH4(l) trong khi oxygen, tao thanh CO,(g) va H,0(/). So sénh lugng nhiét sinh ra khi d6t chay hoan
toan 1,0 g propane C,H,(g) v&i lugng nhiét sinh ra khi dot chay hoan toan 1,0 g benzene CH,(/).

2



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

2Al(s) + Fe,0,(s) ——> 2Fe(s) + ALO,(s)
Tur két qua tinh dugc & trén, hay rat ra y nghia cla dau va gia tri AH5, d6i véi phan dng.
4. Cho phuong trinh nhiét hoa hoc sau:
SO,(g) + %02(9) V05 L 0(g)  AHSe =-98,5k
a) Tinh lugng nhiét gidi phéng ra khi chuyén 74,6 g SO, thanh SO,
b) Gid tri A H3qg ctia phén ting: SO,(g) — SO,(g) + %02(g) la bao nhiéu?
5.Khi hydrogen chdy trong khéng khi tao thanh nuéc theo phuong trinh hod hoc sau:
2H,(g) + 0,(g) — 2H,0(g) A H3gs=—483,64 kJ
a) Nudc hay hén hgp ctia oxygen va hydrogen cé nang lugng Ién hon? Giai thich.
b) Vé so d6 bién thién nang lugng clia phan ting gitta hydrogen va oxygen.
6. Xét qua trinh dét chay khi propane C,H,(g):
C,H,(g) +50,(g) —= 3CO,(g) + 4H,0(g)

Tinh bién thién enthalpy chuén ctia phan ting dua vao nhiét tao thanh clia hgp chat (Bang 13.1)
va dua vao nang luong lién két (Bang 14.1). So sénh hai gia tri d6 va rut ra két luan.



Chitong:

PHAN/ UNG HOA HOC

PHUONG TRINH TOC Po PHAN UNG
VA HANG SO TOC PO PHAN UNG

 MUCTIEU w

— Trinh bay dugc khai niém toc do phan ting hod hoc va cach tinh t6c do trung
binh ctia phan ung.

~ Viét dugc biéu thuc t6cdo phén ting theo hang s6 téc do phan ing va nong
d6 cho phan tng don g ugc y nghia hdng s6 téc do phan tng.

@ Trong tu nhién cé nhimg phan ting xdy ra rat nhanh, nhu phan ting né clia phéo hoa,
phan Ung chéy cla que diém, ... nhung clng c6 nhing phan (ng xdy ra cham haon,
nhu qué trinh oxi hod céc kim loai sat, déng trong khi quyén, su &n mon vo tau bién
lam bang thép, ... Dé danh gia muc dé nhanh hay cham clia mét phan (ing hoa hoc can
dung dailuong nao7 Cach trnh ra sao?

!#

A Dam chéy cla l4 cay khé A\ Than tau bién bi oxi hoa trong diéu kién tu nhién

&) T6CHO PHAN UNG
» Trinh bay khéi niém tdc d6 phan (ing hoa hoc @
Khai niém téc d¢ phan iing hoa hoc dung d€ déanh gia mic 1. Quan sit hinh trong phan Khéi
d6 xay ra nhanh hay chdm cia m¢t phan ting. dong, nhan xét vé miic do nhanh
hay cham ctia phdn ting hod hoc

Theo thoi gian, ndng dd cac chat phan ting va san pham
2 5 = = 2 L Xy ra trong dam chdy la cay kho

va than tau bién bi oxi hoé trong
diéu kién tu nhién.

thay ddi nén t6c do phan ting sé thay d6i, vi vay nguoi ta
thuong tinh téc d¢ trung binh ctia phan ting. Ngoai ra, con
co toc do tic thoi cia phan ting, la téc d phan ting tai mot
thoi diém nao do.




Néng do

= F 2. Trong tu nhién va cudc séng, &

cing diéu kién, nhiéu chat khac

nhau sé bién ddi hod hoc nhanh,

cham khac nhau; véi cing mét

chat, trong diéu kién khdc nhau

cing bién ddi hod hoc nhanh,

chdm khdc nhau. Hay tim cdc vi

Chdt phan ting duminhhoa cho 2nhan dinh trén,

’ Thdi gian phén ding 3. Quan st Hinh 15.1, cho biét
A Hinh15.1. D4 thi biéu dién su thay d8i ndng d6 chat phan iing nong do cla chat phan (ing va
(mau tim) va san pham (mau xanh) theo thei gian san phﬁm thay d6i nhu thé nao

theo thai gian.

'3 Tinh t6c d6 trung binh clia phan (ing hoa hoc
Vi du 1: Trong phan ting hoa hoc: Mg(s) + 2HCl(aq) — MgCl,(aq) + H,(g)
Sau 40 giay, nong d¢ cua dung dich HCI gidm tii 0,8 M vé con 0,6 M. Tinh t6c d¢ trung binh
ctia phan ting theo néng do HCI trong 40 giay.
Hudng dan:
Thei 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 ctia HCl trong phuong trinh hoa hoc 1a 2.

» —0,2
Téc do trung binh ctia phan ting trong 40 giay la: v = 0 =2,5x1073(M/s)

&)

0 (ﬂﬁnwﬂlﬁl glaﬂ) Xét phan ing phan huj N,0, 645 °C
1
Nzos(g) o N104(9) i E 02(9)

Sau 184 gidy dau tién, nong do cla
N,0, la 0,25 M. Tinh toc do trung
IAC binh ctia phan ting theo N,0, trong
- EX At khodng thdi gian trén.

mé} chﬁ’ttalz thoi di€ém tuong ting



@ BIEU THUC T6C DO PHAN UNG
2 Tim hiéu vé dinh luat tac dung khéi lugng |
Céc phan ting dién ra vé6i t6c d¢ khac nhau tiy thuéc vao 4 Theo dinh ludt tdc dung khoi

nhiéu yéu t6: néng do, nhiét do, 4p sudt di v6i chit tham  Iuong, tocdd phan ting thay doi
gia 1a chdt khi, bé mat tiép xic, chit xic tc, cuong do anh  nhuthé nao khi tang hodc gidm
sang, thé cta chét, dung moi hoa tan cac chét phan tng, ... ndng do chit phan ting.

Nim 1864, hai nha bic hoc Guldberg (Giu-bsc) va - ong tif nhién va cudc song, co
Waage (Qua-ge) khi nghién ctiu su phu thuéc ctia téc do nhiéu phan tng hoa hoc xéy ra

vao néng d6 da dua ra dinh luat tdc dung khéi lugng: Vﬁtﬁc % kh{c h!'lilll_ll'lh'.l,.l thuﬁc
O nhiét do khong di, toc do phan ving ti 1¢ véi tich s6 nong a0 N0Ng d0 chit phén tng, tim
cacvidy minh hoa.

do cdc chdt tham gia phdn 1ing véi s6 mi thich hgp. Dinh
luat tac dung khéi lugng chi ding cho cac phan ing don
gidn, d6 la phan @ing mot chiéu, chi qua mét giai doan tu @
chat phan ting tao ra san pham.

Cho phan ting don gidn sau:

Vi dy 2: Xét phan ting H,(g) + Cl,(g) — 2HCl(g)
2CO(g) + O,(g) — 2C0,(g) a) Viét biéu thuc toc do tic thoi cla
- b)Toc do phan dng thay ddi thé nao
v=kX Cg.ﬁ xCo, -ﬂi@uﬁn nong dol,?
i

~ phdn ting trén.
Biéu thiic téc do tiic thoi cta phan ting viét theo dinh luatla:
: ' khi ndng do H, gidm 2 Ian va giir

=

- |

a hoc dugc biéu dién

néng d6 (M) chit A, B tai thi diém
= v, vay k la toc do cua phan tng
56 t6¢ dO phén Gng.

1an ting va nhiét do.




BAI TAP

1. Cho phan ung don gian xay ra trong binh kin: 2NO(g) + O,(g) — 2NO,(g)

a) Viét biéu thuc t6c dé tic théi cla phén ung.
b) & nhiét d6 khong déi, téc d6 phan (ing thay déi thé nao khi
-néng dé O, tdng 3 1an, néng dé NO khéng déi?
-néng dé NO tang 3 lan, néng d6 O, khéng déi?
-néng d6 NO va O, déu tang 3 lan?
2. Gidi thich tai sao téc d6 tiéu hao ctia NO (M/s) va téc do tao thanh cla N, (M/s) khéng giéng
nhau trong phan ung:
2C0O(g) + 2NO(g) — 2C0,(g) + N.(g)
3. Cho phan Ung:
2N,0,(g) — 4NO,(g) + O,(g)
Sau thoi gian tir gidy 61 dén giay 120, néng d6 NO, tang tir 0,30 M |én 0,40 M. Tinh t6c d6 trung
binh ctia phan ung.
4, Dt liéu thi nghiém ctia phéan ting: SO,Cl,(g) — SO,(g) + Cl,(g) dudc trinh bay & bang sau:

Nongioee 50,Cl, 50, a,
Thdi gian (phut)
0 1,00 0 0
100 ? 0,13 0,13
200 0,78 (¢ ?

a) Tinh téc do trung binh cdia phan tng theo SO,Cl, trong thai gian 100 phut.
b) Sau 100 phut, néng dé ctia SO,Cl, con lai la bao nhiéu?
¢) Sau 200 phuat, néng dé ctia SO, va Cl, thu dugc la bao nhiéu?



CAC YEU TO ANH HUGNG
PEN TOC DO PHAN UNG HOA HOC

s :

— Thuc hién dugc mét sé thi nghiém nghién ctiu cic yéu té 3nh hudng tdi t6c
dé phan ung.

~ Gidithich dugc cac yéu t6 anh hudng tdi téc d6 phan (ing nhu: néng do, nhiét
d6, ap sudt, dién tich bé mat, chat xtc tac.

— Néu dugc y nghia ctia hé s6 nhiét d6 Van't Hoff (y).

- Van dung duoc kién thiic t6c d6 phan (ng hod hoc vao viéc gidi thich mot sé
van dé trong cudc séng va san xuat.

@ Thuc pham bdo quan trong tu 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 hé hdp hon khi dung
oxygen tu binh chia khl oxygen so voi tu khong khi (c), .

Nhing yéu té nao anh hudng dén téc d6 clia cac qua trinh bién déi trén?

&) ANH HUGNG CUA NONG PO

2 Nghién cifu anh huéng ctia néng dd dén toc d6 phan iing
Thi nghi¢m 1: Anh huéng ciia nong d¢ dén téc d6 phan tng
Hoa chét: 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 ddnh ddu thip & mdt 1. Tién hanh thinghiém 1va quan
ngoai ddy coc), 6ng dong 50 mL. sat hién tugng ctia thi nghiém.
Tién hankhs Nhan xét méi lién hé gitia thé
tich dung dich Na,S 0, vdi thoi

Budc 1: Pha loang dung dich Na,$,0, 0,15 M dé dugc cac S ;
gian xudt hién két tla.

dung dich c6 nong d6 khac nhau theo Bang 16.1.

i



W Bang 16.1. Cach pha loang dung dich Na,S,0,

Hoa chat Coc1 (62 Coc3 2. Quan sét 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

Nudc 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,$,0,(aq) + H,80,(ag) — Na,SO,(aq) + S(s) + SO,(g) + H,O(])

A\ Hinh 16.1. Thi nghiém anh huéng cia @
néng d6 dén téc d6 phan ting Gilr nguyén nong do dung dich
R % v ¥ e Na,S,0, ban dau, pha lodng dung
“3 r dich H.S0, tuong tu nhut cach pha

lodng dung dich Na,S,0; theo
Bang 16.1, két qua thi nghiém &
thay doi thé nao?

4, >
rg;‘ L Y “ ot
v S b -

(@) (b)
A Hinh 16.2. Hinh minh hoa chat phan iing
c6 néng d6 16n (a) vanéng do bé (b)

Noéng d¢ ctia cac chat phan tng tang lam tang s6 va cham
hiéu qua"’ nén téc do phan ting tang.

__

@ ANH HUGNG CUA NHIET PO
» Nghién ciiu dnh huéng clia nhiét d6 dén toc d6 phan ing @
Vidu 1: C6 2 coc thiy tinh, méi c6c dung cling mét higng
hén hgp dung dich oxalic acid (H,C,0,) va dung dich H,SO, 3. Quan st Hinh 16.3, nhan xét sy
loang, tilé 2 : 1 vé thé tich, c6¢ (1) dugc dun noéng, thém déng anh huéng ctia nhiét do dén toc
thai cing mét lugng dung dich KMnO, vao méi cé¢ (Hinh @0 phan tng.
16.3a), nhan thdy mau ctia hon hgp phan ting nhat dan theo
thoi gian phan ting (Hinh 16.3b).

g &‘f’ Chﬁphén ting, toc do phan ting tang.

* Khi cac chat phan (ing va cham dung hudng va du nang lugng dan dén xay ra phan (ing, goi la va cham hiéu qua.




Phuong trinh hoa hoc ctia phan ting:
2KMnO,(aq) + 5H,C,0,(aq) + 3H,S0,(aq) —2MnSO (aq) + K,.SO,(ag) + 10CO,(g) + 8H,0())

4. Quan sat Hinh 16.4 va phuang
trinh hod hoc cta phdn tng,
gidi thich vi sao toc do mat mau
ca KMn0, trong 2 coc khong
gidng nhau,

@) " (b)
A\ Hinh 16.3. Thi nghiém anh huéng cta nhiét dé dén téc do phan ting

O nhiét do thusng, cic chit phan ting chuyén dong véi
toc d6 nho; khi ting nhiét do, cac chat sé chuyén dong
vai téc do 16n hon, dan dén tang s6 va cham hiéu qua
nén toc do phdn tng tang.

% - -~ Q
e _ 1 Biét rang, khi nhiét do tang thém
8 /' 10°C, toc do ctia mot phan ting hod
% hoctang 4 lan; cho biét toc dd phan
(g giam bao nhiéu lan khi nhiét
\‘Qi do giam tlr 70 °C xudng 40 °C.

S

(a) (b)

A\ Hinh 16.4. Hinh minh hoa chuyén déng ctia chat phan iing
khi chva dun néng (a) va dugc dun néng (b)

Két qua i cac thuc nghiém cho biét, khi nhiét d6 tinglén 10 °C, té¢ d6 ctia phan16n céc phan ting
tang tii 2 dén 4 lan. S6 lan ting nay dugc goi la hé s6 nhiét d§ Van't Hoff (Van-hép), ki hiéulay.

Trong Vidu 1, néu nhiét d6 ban dau cta 2 c6¢ bang nhau, t, = 20 °C, nhiét d¢ ctia coc (1) sau
khi dun nong la t, = 60 °C, nhiét d6 coc (2) khong thay doi va toc do phan ting trong coc (1)

gép 16 lan c6c (2). Khi d6 ta co:
6020

v W =16 —y=2

Vay, khi nhiét d¢ tang lén 10 °C, thi t6c d¢ phan tng tang 2 lan. Gia tri nay la hé s6 nhiét d6
Van’t Hoff.

 do, t6c d6 phin ting tang,

gitia nhiét do va t6¢ do phan ting hod

n bang cong thiic:

" Y% CHUY /
¥ Quy tdc Van't Hoff chi gan ding
trong khodng nhiét do khong cao.




&) ANH HUGNG CUA AP SUAT

'» Nghién citu anh hudng cia ap suat dén toc do phan ting 5. Quan sat Hinh 16.5, cho biét

Trong phan ting hoa hoc ¢6 sy tham gia ctia chat khi, ap mat d phan b ctia cdc phan ti
chat khi trong binh kin thay dgi
nhu thé nao khi tang dp suat

ctia binh.

sudt c6 thé anh hudng dén to6c do phan tng.

Vi dy 2: Mot trong nhiing nghién ctiu nham giam thiéu

phat thai khi CO, vao khi quyén gay hiéu ting nha kinh,

la chuyén CO, thanh san phdm c¢6 gid tri nhu methanol

(CH,OH). Phén ting can thuc hién & ap sudt cao, khodng

58 — 103 bar'” dé tang t6c d6 phan ting.

Phuong trinh hoa hoc ctia phan tng: @
CO,(g) + 3H,(g) - CH,0H(g) + H,0(g)

Xét cdc phan (ing xdy ra trong binh
kin:

200(g)+0,(g) > 200,(g) (1)

Phan tlr cac chat khi NH4CI(5) —> NH;(Q) +Hd(g) (2)
tham gia dude nén lai Yéu to ép suat anh th{T}'ﬂg dén toc
5 do cta phan ting nao? Khi tang dp
= sudt, toc do phan ting thay d6i nhu
asll] e
Ap sudt thudng Ap sudt cao hon

A\ Hinh 16.5. Minh hoa khi ting ap suat ctia cac chat khitham gia phan ting
Khi tang dp sudt thi nong do chat khi tang, nén téc do phan
ling tang.

@' ng o t khi tham gia, t6c d6 phan ting

&) ANHHUGNG CUA BE MAT TIEP XUC
'» Nghién ciiu dnh hudng ctia bé mat tiép xic dén toc do

phan ting

Thi nghi¢m 2: Anh huéng ctia bé mit tiép xic dén téc do

phin iing 6. Tién hanh thi nghiém 2 va so
Hoa chit: dung dich HCI 1 M, dé véi (CaCO,) dang khéi sénh t6c do khi thoat ra trong
va dang hat nho. hai binh tam gidc.

Dung cu: binh tam giac 100 mL, 6ng dong 50 mL, can. 7. Nhan xét méi lién hé giiia téc
Tién hanh: d0 phan ting vdi kich thudc cta

Budc 1: Can khoang 2 g CaCO, moi loai, cho vao 2 binh @00,
tam giac (1), (2).

! 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: Dong khodng 20 mL dung dich HCI, rét dong thoi vao mdi binh tam gidc.
Phuong trinh hoa hoc ctia phan ting:
CaCO,(s) + 2HCl(aq) — CaCl,(aq) + H,O(]) + CO,(g)

A\ Hinh 16.6. Minh hoa thi nghiém nghién ctiu anh huéng .
ctia bé mét tiép xiic dén téc dé phan ing 8. Quan sat Hinh 16.7, gidi thich
Dung dich HCl phan ng Dung dich HCl phn (ng két qud clia thi nghiém 2.
v6i CaCo, khéi v6i CaCO, hat nho

Y Giamkich thuschat ‘g R <@ t \
-r. 1 o d .. f e Y
b ang tong dién tich tiép xtc @

-

Ve i khi dugc ché nhd sé chay nhanh
*

e - O han va manh hon so véi i ¢6 kich
2 thudc lon. Gidi thich.
A Hinh 16.7. Minh hoa dung dich HCl phan (ing véi CaCO,
c6 kich thuéc khac nhau

phdn ing ting.

&) ANH HUBNG CUA CHAT XUC TAC

Véi mot s6 phan ting hoa hoc, d€ ting t6c do phéan ting, ngudi ta st dung chat xic tac,
dugc ghi trén miii tén trong phuong trinh hoa hoc.

'» Nghién ciftu anh hudng ciia xiic tac dén téc do phan ing

Thi nghié¢m 3: Anh huéng ctia xic tac dén téc do phan ting
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 sat
Budc 1: Rot khodng 2 mL dung dich H,O, vao 2 6ng nghiém hién tugng va so sénh s thay d6i
(1), 2). cliatan dém & 2 6ng nghiém.

Budc 2: Them mot it bt MnO, vao 6ng nghiém (2) va dua
nhanh tan dom dé vao miéng 2 6ng nghiém (Hinh 16.8).
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Phuong trinh hoda hoc ctia phan ting:
2H,0,(ag) —2 5 2H,0() + O,(g

2 mLdungdich ;

H,0,30% Tai sao khi nhai ki com, cdm nhén

2mL dung dich com 0 vi ngot hon?

H,0,30%

Ong nghiém (1) Ong nghiém (2)
A\ Hinh 16.8. Thi nghiém nghién cttu anh huéng ciia xtic tac
dén téc dd phan (ing

Q)

t{mgtﬁc do ctia phan ting hoa hoc, nhung van dugc bao toan vé chit va

) ¥ NGHIA THUC TIEN CUA T6C DO PHAN UNG TRONG DO SONG VA SANXUAT
» Tim hiéu cdc yéu té anh hudng dén téc d6 phan iing trong ddi séng va san xuat

Van dung cac yéu t6 anh hudng dén toc do phan ting sé gép
phan hiéu qua vao phuc vu doisong, san xudt, thic day qua
trinh dién ra nhanh hon hodc han cheé t6¢ dé cia phan ting,
nham t6i vu hoa gia tri kinh té.

®

10. Quan sat Hinh 16.9, cho biét
yéu to nao anh hudng dén toc
d0 phan ting da dugc van dung
trong thuc tién.

{a) Dung binh chira oxygen thay cho  (b) Thuc phdam ndu trong noi
ding khong khi dé dét chdy acetylene,  ap suat sé nhanh chin hon so
ung dung trong dén xi acetylene. vdi khindu & dp suat thudng.

(c) Khi d6t than trong 10, day nap 10 (d) Bao quan thic an trong td lanh
sé gi(r than chay dugc lau hon, dé thuc an lau bi 6i thiu.

A\ Hinh 16.9. Y nghia thuc tién cta téc d6 phan (ing trong ddi séng
va san xuat




BAI TAP

1. Hai nhan vat minh hoa trong hinh bén dang
ché&bién moén ga ran, dugc thuc hién bang hai
cach. Mot ngudi chon cach chia ra tting phan
nho, ngudi con lai chon cach dé nguyén, gia
thiét cac diéu kién déu giong nhau (nhiét do,
lugng dau an, ...). Hay cho biét cach naomén
an nhanh chin hon? Giai thich.

2. Néng do, nhiét d6, 4p suat, dién tich tiép xtic, chat xtic tdc 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, phuong trinh hoa hoc xay ra
nhu sau:

Zn(s) + 2HCl(aq) — ZnCl.(ag) + H,(g)
T6c d6 khi H, thoat ra nhu thé nao khi thay déi cac yéu té dudi day:
a) Thay a g Zn hat bang a g b6t Zn.
b) Thay dung dich HCl 2 M bang dung dich HCI 1 M.
¢) Thuc hién phan tng & nhiét dé 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 s6 nhiét dé Van't Hoff bang 2, téc d6 phan (ing thay d6i nhu thé nao khi tang nhiét do
cta phan ting tu 30 °C lén 60 °C?



Chuton

NGUYEN TO NHOM VIIA - HALOGEN

" TINH CHAT VAT Li VA HOA HOC
17 CAC PON CHAT NHOM VIIA

| MyCTIEU

~ Phét biéu dugc trang thai tu nhién cua cac nguyén to halogen.

- M@ 13 dugc trang thai, mau sac, nhiét do ndng chay, nhiét do soi clia cac don
chat halogen.

— Gidi thich dugc su bién déi nhiét d6 néng chay, nhiét do séi clia cac don chat
halogen dya vao tuong tac van der Waals.

— Trinh bay dugc xu huéng nhan thém 1 electron (tU kim loai) hodc dung chung
electron (vdi phi kim) dé tao hop chétion hodc hgp chat cdng hoa tri dua theo
cdu hinh electron.

— Gidi thich duge xu huéng phén ting clia céc don chat halogen véi hydrogen
theo kha nang hoat déng ctia halogen va nang lugng lién két H-X.

— Viét dugc phuong trinh hod hoc clia phan ng tu oxi hoa - kh ctia chlorine
trong phan ungvdi dung dich sodium hydroxide @ nhiét do thudng va khi dun
néng; Ung dung Clia phan Ung nay. trong san-xuat chat tay ra.

— Thuc hién dugc (hodc quan sat video) thi nghiérm chiing minh dugc xu hudng
giam dan tinh oxi hoa ctia céc halogen; chiing minh tinh oxi hod manh clia cac
halogen va so sanh tinh oxi hod gitta chiing.

) Trong den halogen, bac quanh day téc lam bang wolfram la cac khi hiém nhu krypton,
xenon va mot luong nhd halogen nhu bromine hodc iodine, gitip tang tudi tho va duy
tri do trong sudt cla vé bong dén. Bén halogen dugc sir dung trong cac may sudi, 1o
nudng, bép halogen héng ngoai, ... do dic diém tod nhiéu nhiét.

Nhu cau vé nudc sach la thiét yéu va cap bach cla con ngudi, nudc sach dugc dung
cho sinh hoat, an udng va san xudt. Cach x li nudc phd bién hién nay la strdung nudc
chlorine hodc céc chat c6 chira chlorine dé khir triing nudc.

Nhém halogen gobm nhimng nguyén té nao? Halogen cé nhirng tinh chat va (ng dung
trong linh vuc nao?

A beén halogen A sitdung chlorine dé khir triing nuéc
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&) VITRI CUA NHOM HALOGEN TRONG BANG
TUAN HOAN

» Xac dinh vi tri ciia nhém halogen trong bang tuan hoan

1. Quan sat Hinh 17.1, cho biét vi
1R tri nhdm halogen trong bang
\'lu:!,,"" e;‘m tuan hDéln

Flastien

VA VIA VA 7 a= B
cl

Chiceien

35 g ‘%l.
Br

Eeomine

5 mm

i
Ty
lodee | %,
G L

At % %
Jetee | Y =

~ e . B --'f‘.' Y
iy | ". 4 = F

A Hinh 17.1. Vi tri nhém halogen trong bang tudn hoan

I T S T -

Nhom halogen gom nhiing nguyén t6 thudc nhom VIIA trong
béang tuan hoan cac nguyén t6 hoa hoc: fluorine (F), chlorine
(Cl), bromine (Br), iodine (I), astatine (At) va tennessine (Ts).

@

Astatine (,;At) la nguyén t6 phéng xa, dudc tao ra bang cach ban pha dong vi 2°Bi bdi cac hat
a trong may gia toc hat (cyclotron), tao ra hai neutron va déng vi 2! At. Astatine trong tu nhién
duoc tim thay dudi dang trung gian,ctia chudi phan ra phongxa uranium va thorium, Nam 2020,
cac nha khoa hoc da nghién.cuu va-dua vao ting dung ?"At trong diéu tri ung thu, dong thoi
phét trién dugc pham phéngxasidung déng vi nay™.

Tennessine (,,,s) cing la nguyén t& phéng xa, dugc phat hién nam 2010 va IUPAC phé duyét
tén tennessine cho nguyén té thi 117 vao nam 2016. Vi chi ¢6 vai nguyén tir duoc tao ranén Ts
chua c6 (ing dung thuc té ngoai muc dich nghién cdu.

d TRANG THAI TU NHIEN CUA CAC HALOGEN
2 Tim hiéu trang thai tu nhién ctia cac halogen

Halogen trong tu nhién khong ton tai & dang don chat, chu

g - 5 v w5 ) 2. Hay ké tén mot so chat chia
yéu ton tai dudi dang mudi ctia cac ion halide (F-, CI', Br, I). y :

nguyén t6 halogen.
Ion fluoride dugc tim thdy trong céc khoang chét nhu
fluorite (CaF,); fluorapatite (Ca,(PO,),F) va cryolite 5 1 ca thong tin va quan st

(Na,AlF,). Ion chloride cé nhiéu trong nudc bién, trong Hinh 17.2, nhin xét dang ton tai
qudng halite (NaCl, thuong goi la mu6i md), sylvite e nguyéﬁ 1 halt.:;gen tron.g
(KCl). Ion bromide c6 trong quiang bromargyrite (AgBr); tu nhién.

ion iodide trong iodargyrite (Agl), ... cac ion nay cung
c6 trong nudc bién va cac mé muoi.

" Nguén: David Leimbach va céng su, The electron affinity of astatine (2020),
Nature Communications, Vol. 11, p.3824.
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(a) Fluorite (b) Sylvite "~ () Cryolite
A Hinh 17.2. Mt s6 khoéng chét chita ion halide

, halogen chi ton tai 6 dang hop chit.
éu cia halogen la mu6i halide.

&) CAU HINH ELECTRON LGP NGOAI CUNG CUA
NGUYEN TU CACNGUYEN TO HALOGEN.
PAC PIEM CAU TAO PHAN TU HALOGEN

» Tim hiéu cau hinh electron I6p ngoai ciing clia nguyén tu
va dac diém cdu tao phan tithalogen
Lép electron ngoai cung cua nguyén tii cac nguyeén to
halogen déu c6 7 electron: phan 16p s c6 2 electron, phan
16p p ¢6 5 electron.

Do ¢6 7 electron & I6p ngoai cung, chua dat cdu hinh bén
viing nhu khi hiém, nén & trang thai tu do, hai nguyén tu
halogen g6p chung mét cip electron dé€ hinh thanh phan ti.

X + X = XX

Vi X la ki hiéu cac nguyén t6 halogen.
Cong thtic ciu tao ctia phan tii halogen: X - X.

en ton tai 6 dang phan ti X,, lién két
1 lien két cong hoa tri khong phan cuc.

&) TiNH CHAT VAT Li COA CACHALOGEN
2 Tim hiéu va gidi thich mot sé tinh chat vat li cia halogen

Céc halogen it tan trong nudc, tan nhiéu trong dung méi hiiu
co khong phén cuc nhu hexane (C.H,,), carbon tetrachloride
15 51 By -

Khodng 71% bé mat Tréi Dat dugc
bao pht bdi bién va dai duong, phan
con lai la cac luc dia va ddo. Theo
em, ham lugng nguyén t6 halogen
nao nhiéu nhat trong tu nhién?

4. Viét cau hinh electron ldp ngoai
cing cta nguyén ti cac nguyén
t0 halogen.

5. Tir dac diém cau hinh electron
I6p ngodi cling clia nguyén t,
nhén xét xu huéng hinh thanh
lién két trong phan tirhalogen.
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W Bdng 17.1. Mét s8 dac diém clia cac nguyén t6 nhém halogen®”

6. Dua vao Bang 17.1, nhan xét su
bién doi vé mau sac, thé cic chat

Don chat (X,) F, ! B, " G diéu kién thudng, nhiét df
: ) nong chay, nhiét do soi clia cdc
Mau sac lucnhat vang luc nau do den tim don chit halogen.
Cdu hinh electron e s ) D es
lépngodi cling 25'2p 3s'3p 4s*4p® 55 5p
Ban kinh
nguyn ti (i) 0,072 0,100 0,114 0,133
Nguyén tikhoi
trung binh 8% k3 B 12:% 7. Gidi thich su bién d6i nhiét
D& 4m dién 3,98 316 2,96 2,66 g0 nong ey nTLCAd st
fluorine dén iodine.
Thé(20°C) khi khi long rdn
Nhiét dd ndng chay
i =220 -101 - 114
Nhigtdo soi (°C) | -188 -35 59 184 @ ,
Phan ting | : faiéll kién thll'ﬂl'lg, hé)’ dll' dodn
§25°Cmol/lit) | o e L ) . “hay thé rén. Gidi thich.

on chat halogen bi anh
“ac phan tu. Tu fluorine
 kinh nguyén ti tang, lam
: & nhiét d6 nong chay, nhiét

I Ngudn: 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 chdt hoa hoc dac trung ca halogen @
Halogen c6 c4u hinh electron 16p ngoai ciing 1a ns?np®, nén & TU cu tao phan tif halogen va
ddc diém cdu hinh electron Iop
ngoai cung cta nguyén tu, nhan
xét xu hudng hinh thanh lién két

clia nguyeén i halogen trong céc
So d6 tong quat: X + le—> X~ phan ting hoé hoc.

nguyén ti co xu huéng nhén thém 1 electron hodc ding
chung electron véi nguyén ti khac dé dat cau hinh electron
bén viing ctia khi hiém tuong ting.

1. Tac dung véi kim loai

Cac halogen phén ting véi kim loai thé hién cac mic do
khéac nhau (Hinh 17.3).

Fluorine tac dung dugc véi tat ca kim loai. Vi du:

2Ag + F,—> 2AgF

9. Trong phan tng véi kim loai,
nhén xét su bién doi so oxi hod

2Fe + 3Cl,—> 2FeCl, clia nguyén tir cac nguyén to

halogen va viét cdc qud trinh

khr xdy ra.

Chlorine tac dung v6i hau hét cac kim loai (tru Au, Pt). Vidu:

Bromine phan ting v6i nhiéu kim loai, nhung kha nang phan
ting yéu hon so véi fluorine va chlorine. Vi du:

2Na + Br,—> 2NaBr

Iodine phan ting v6i kim loai yéu hon so véi bromine, chlorine va fluorine. Vi du trong phan
ling v6i aluminium, bromine phan ting manh & diéu kién thuéng, iodine can nudc lam xic
tac dé phan ting xay ra:

2A1 + 31, —%2 5 2AIL

“4
Chlorine phén (ing véi day sat néng dé lodine phan ting véi bét nhém, xiic tac nudc

A Hinh 17.3. Thinghiém halogen phan ting véi kim loai

2. Tac dung véi hydrogen

Khi tac dung v6i hydrogen, fluorine phén ting n6 manh ngay ca trong bong t6i, nhiét do
rat thap (-252 °C); chlorine phéan tng trong diéu kién cdn chi€u sdng hodc dun néng;
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bromine phan ting khi dun néng 200 - 400 °C; iodine
phan ting kho6 khan hon, can dun ndng 350 - 500 °C, chat @
xuc tdc Pt va phan Ging xay ra thuén nghich®. :

0 3, 10. Dva vao diéu kién phan ting véi
H,+FE——>2HF hydrogen va gid tri nang luong
0 L - lién két cda phan tirH - X, gidi
H, +Cl,——2HCI thich khd nang phan ting cta cic
0 t,, ¥ halogen vdi hydrogen.
H, +Br,——2HBr
H2+*;2 350 °C - 500°C, Pt 2H11

W Bdng 17.2. Nang lugng lién két ciia HX™

Ninglugnglienkét(E) ~ H-F | H-O  H-Br  H-I

k/mol 565 427 363 295

va hypohalous acid,
kha nang phan ting Uing rét cham vdi nuéc

tao iodic acid.

3, +3H,0 == SHI - HIO,

(hydroiodic acid) (iodic acid)

3. Tac dung véi dung dich kiém

Halogen phan ting vé6i dung dich kiém, san phdm tao thanh

phu thudc vao nhiét d6 phan ting. Vi duy, chlorine phan ting  11. Trong phén (ng véi dung dich

v6i dung dich NaOH & nhiét d thuong va nhiét do trén70°C:  kiém, nhan xét su bién d6i s6
oxi hod ctia chlorine va cho biét

Cl, + 2NaOH —— NaCl + NaClO + H,0 phén ting nay thudc loai phan

o T 7
3CL, + 6NaOH _>7"C | 5NaCl + NaClO, + 3H,0 g g

" Phan (ing c6 thé xay ra theo 2 chiéu trai ngugc nhau, sé hoc ¢ 1dp 11.
" Ngudn: Martin S. Silberberg, Principles of General Chemistry (2013, third edition),
The McGraw-Hill Companies, Inc., New York, USA.
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Dung dich hon hgp NaCl va NaClO dugc goi 1a nudc Javel, -
¢ tinh oxi hod manh nén dugc dung lam chat tdy mau va
sat tring.

Phén ting ctia chlorine véi dung dich kiém dugc dung dé ' Nuéic
san xudt cac chat tdy rua, sat tring, tdy trang trong nganh Javel
dét, da, bot gidy, ... nhu calcium hypochlorite (Ca(ClO),); 3
calcium oxychloride (CaOClL,), ...

A Nuéc Javel
4, Tac dung véi dung dich mudi halide

2 Thuc hanh thi nghiémso sanh tinh chat hoa hoc ctia halogen
Thi nghiém 1: So sanh tinh chat 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 buédc theo Bang 17.3.

v Bang 17.3. Cac budc tién hanh thi nghiém 1 @

= 12. Tién hanh thi nghiém 1, quan
Ong nghiém 1 2 sat va ghi nhan hién tuong.

Bugc1: 13. Dya vao phuong trinh hod hoc
Layvao 2 mL dung dich NaBr 2mL dung dich Nal clia cic phén L'mg giéi thich két

mdai dng nghiém khodng qua thinghiém 1

Burdc 2:
Chovao 1 mL nudc chlorine
mai dng nghiém khodng

1 mL nurée bromine,
vai giot ha tinh bot

Burde 3: Lac déu, déon dinh

Phuong trinh hoa hoc cua cac phan ting:
Cl, + 2NaBr — 2NaCl + Br,
Br, + 2Nal — 2NaBr + I,

5. Tinh tdy mau cta khi chlorine 4m B .

» Thuc hanh thi nghiém tim hiéu tinh tay mau cta khi A\ Két qua thinghiém 1
chlorine am
Thi nghiém 2: Tinh tdy mau cua khi chlorine am
Hoa chit: tinh thé potassium permanganate (KMnO,),
dung dich HCI déc, gidy mau, nudc cat. 14. Tién hanh thi nghiém 2, quan
Dung cu: 6ng nghiém 2 nhanh, nit cao su, gia da, thia thuy satva ghi nhan hién tugng.
tinh, 6ng hat nho giot.
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Tién hanh:

: Dt i y tinh ldy mot it tinh thé KMnO,,
Bufc 1: Dung thia thu tinh Iy mott tinh the KMnO, cho - SggtSueE
vao nhanh dai cia 6ng nghiém. Diing 6ng hut nho giot lay i cheohdn tha atsh thich ké
khoang 1 mL dung dich HCI dic cho vao nhanh ngan cta 3 thi: hidm 29, .
6ng nghiém. Lip dung cu diéu ché khi Cl, smnhu Hinh 174, G0 1onem

Luu y: Kiém tra nit cao su phai dugc day kin trudc khi thuc @

hién budc 2.
Budc 2: Nghiéng 6ng nghiém sao cho dung dich HCI tiép Viét phuong trinh hod hoc clia cc
xtc véi KMnO,. phan ting sau:
Phuong trinh hod hoc ctia phan ting diéu ché khi Cl,: u+d, —» (1)
2KMnO, + 16HCl — 2KCl + 2MnCl, + 5CL, T + 8H,0 ~ A+BL— @
@(OH), + 0, — 3)
KOH + Br, =" (4)
0, + KBr — (5)
Br, +Nal — (6)

en c6 xu huéng nhan
dé tao hop chat cong

(i hod manh, tinh oxi hoé gidm dan ti

Q) UNG DUNG CUA CAC HALOGEN
"2 Tim hiéu iing dung ctia halogen

Fluorine: Dugc st dung trong san xudt cac chdt déo ma sat
thap, nhu teflon pht trén bé mat chdo chéng dinh dung cho
thiét bi nha bép, dung cu thi nghiém, ... Mét s6 hop chat
khdc clia fluorine nhu cryolite ding trong san xudt nhom;
sodium fluoride st dung nhu mét loai thudc trii sau, chéng
gian; mot s6 mudi fluoride khac dugc thém vao thudc danh
rang, tao men rang, ...

2

A Ung dung cta fluorine
trong san xudt kem danh ring



Chlorine: La chit oxi hoa manh, dugc st dung lam chat tdy
trang va khii triing nu6c. Mét lugng 16n chlorine dugc diing
dé san xudt cac dung moéi nhu carbon tetrachloride (CCL),
chloroform (CHCI,), 1,2-dichloroethylene (C,H,Cl,), ...

Bromine: Dugc st dung dé diéu ché thudc an than, thudc A. Ung dung cta shiowing
T - 5 - ; . : trong sdn xuit dung mai hitu co
trti sau, thuéc nhuom, muc in; silver bromide (AgBr) la

—
chat nhay véi anh sdng, diing dé trang phim anh, phu gia 4
chéng an mon cho xdng, ... =
Iodine: La nguyén t6 vi lugng can thiét cho dinh dudng cua

con ngudi, thiéu iodine c6 thé giy nén tic hai cho stic khoé A Ungdung ctia bromine
nhu gay bénh budu c6, thiéu nang tri tué, hon hgp ethanol va trong san xudt phim cuén
iodine la chat sat trung pho bién. Cac hgp chat iodide dugc @

sti dung lam chat xuc tac, dugec pham va thuéc nhudom.

16. Nhdn xét vai tro cta halogen
trong doi s0ng, san xudt va y té.
17.Tim hiéu thém nhiing (ing dung
khdc ctia halogen trong thuc té.

Tai sa0 c6 thé sit dung nudc Javel détfyn h'ﬁ‘n'g"v'ét mqt-t’fén’ 40 tring, nhung lai khong nén sir dung trén
vai quan, do cé mau?

1. Hoan thanh cac phuong trinh minh hoa tinh chat hod hoc ctia cadc nguyén t6 halogen:

a)Cl,+H,— b)F, + Cu— dl,+Na—
d) Cl, + Fe — e) Br, + Ca(OH), — f) Cl, + KOH 12°C,
g) Br,+ Kl —

2. Giai thich vi sao cadc nguyén t6 halogen khéng tén tai & dang don chét trong tu nhién.

3. Chloramine B (C;HsCINNaO,S) la chat thudng dugc st dung dé sat
khuan trén cac bé mat, vat dung hodc dung dé khirtrung, sat khuan,
xU li nudc sinh hoat. nong dé cao, chloramine B ¢6 tac dung
diét ndm méc, vi khudan, virus gay bénh cho nguai. Chloramine B c6
dang vién nén (méi vién co6 khéi lugng 0,3 - 2,0 gam) va dang bot.
Chloramine B 25% (250 mg chlorine hoat tinh trong mot vién nén
nhu hinh bén) dugc dung phé bién, vi tién dung khi pha ché va
bao quan.

a) Noéng dé chloramine B khi hoa tan vao nudc dat 0,001% co 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 xd Ii binh
chua 200 lit nugc?

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, sit dung chloramine B 25% dang bot. Can bao nhiéu
gam bot chloramine B 25% pha vdi 1 lit nudc dé dugc dung dich sat khuan 2%?
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_ HYDROGEN HALIDE VA MOT SO
(18 PHAN UNG CUA ION HALIDE

| MUCTIEU

~ Nhan xét va giai thich dugc xu hudng bién déi nhiét do soi cla cac hydrogen
halide tir HCI t6i HI dua vao tuong tac van der Waals. Gidi thich dugc su béat
thudng vé nhiét dé s6i clia HF so véi cac HX khac,

~ Trinh bay dugc xu hudng bién déi tinh acid ctia day hydrohalic acid.

— Trinh bay dugc tinh khit clia cac ion halide (CI, Br, I) thong qua phan tng 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 mudi ctia ching.

— Néu dugc Ung dung ctia mot s6 hydrogen halide.

-- Thuy tinh von cung, tron va kha tro vé mat hod hoc nén
viec cham khéc la diéu khéng don gian. Trudc day, mudn
khac céc hoa van, can pht 1én bé mat thuy tinh mét 16p
paraffin, thuc hién cham khac cdc hoa van Ién |p paraffin,
dé phan thuy tinh can khac 16 ra. Nhé dung dich hydrofluoric
acid hodc hén hgp CaF, va H,S0, dac 1én Idp 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 &n mon thuy
tinh xdy ra thé nao? Cac ion halide c6 tinh chat gi?

A\ Hoa van khic trén thuy tinh

&) TINH CHAT VAT Li CUA HYDROGEN HALIDE

2 Giai thich xu hudng bién doi tinh chat vat li cia hydrogen halide
Hydrogen halide Ia hop chat ctia hydrogen véi halogen, cong
thiic tong quat la HX, véi X 1a halogen. Hau t6 “ide” trong
hydrogen halide dugc thay thé tii hau t6 “ine” ctia tén halogen.

WV Béng 18.1. BAng mé ta dic diém,
tinh chét vat li cia hydrogen halide (HX)"

Hydrogen halide HF HCl HBr HI
A 5 Hydrogen | Hydrogen | Hydrogen | Hydrogen

Rahgyeht fluoride chloride bromide iodide

Thé, 20°C Khi Khi Khi Khi @

Mau sac Khéng mau | Khéngmau | Khéngmau | Khong mau

Nhiét do soi (°C) 20 -85 —67 -35 1. Dya vao Bang 18.1 va Hinh 18.1,

Do tan trong nudic 6 0°C (%) vd han 42 68 70 cho biét nhiét do soi cla cic

D dai lién ket H-X (R) 0,92 127 141 161 hydrogen halide tir HCl dén HI
bién doi nhu thé nao? Gidi thich.

Ban kinh ion halide (nm) 0,133 0,181 0,19 0,220 ¢ i

I Ngudn: 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.
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2. Quan sét Hinh 182, giai thich
nhiét do soi cao bat thuong ctia
hydrogen fluoride so véi cac

hydrogen halide con lai.

o
Q\QO
'y fo

A\ Hinh 18.1. Tuong tac van der Waals giifa cac phan tir HX

. ~ Nhalien két hydrogen gitia cac
. - phén t& nén hydrogen fluoride
o\ o\ ..-o kho bay hai hon céc hydrogen

halide con lai.

A\ Hinh 18.2. Lién két hydrogen giita cac phan tit HF

Théng tin trong Bang 18.1 cho
biét do tan ctia hydrogen fluoride
trong nudc 6 0 °C la vo han. Gidi
thich nguyén nhén dan dén tinh
chitnay.

& HYDROHALICACID 3. DyavaoBang 17.2vaBang 18.1,
nhdn xét moi lién hé giira su

bién doi nang luong lién két va
Cac hydrogen halide tan trong nudc, tao thanh hydrohalic acid d6 dai lién kgt H—)? 6 st b

tuong ting. Hydrofluoric acid (HF) 1a acid yéu, nhung c6 tinh &% il acid caacie hydrohalic
chat dédc biét la &n mon thuy tinh, phuong trinh hoa hoc aiid

'» Tim hiéu tinh acid cia cac hydrohalicadd

ctia phdn ting:
SiO, + 4HF — SiF,T + 2H,0
Céc dung dich HCI, HBr, HI la nhiing acid manbh, c6 day du

tinh chét hod hoc chung cia acid nhu lam quy tim chuyén  Hoan thanh phuong trinh hod hoc

sang mau do, tic dung véi kim loai diing trudc hydrogen ca cdc phan tng sau:
trong day hoat dong hod hoc, tic dung véi basic oxide, base NaOH + HC — (1)
va mot s6 mudi. In+Hd — (2)
(a0 + HBr — 6)
1alic acid ting dan tu K.CO,+HI — 4)

oiodic acid.
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do trong khoang 10 - 102 mol/L, déng vai tro quan trong
trong qua trinh tiéu hod, cung vdi enzyme va su co boép
c@ia co da day nham chuyén hoé thic an thanh chét dinh
dudng cho co thé dé hap thu.

Trong dich vi da day cla ngudi cé hydrochloric acid véi néng @

Em héy dé xudt cich bao quan
hydrofluoric acid trong phong thi
nghiém.

&) TINH KHU CUA CAC ION HALIDE

2 Tim hiéu tinh chat cia cacion halide

Trong ion halide, cac halogen co s6 oxi hoa thap nhat 1a -1,
do d6 ion halide chi thé hién tinh khii trong phan ting oxi

hoa — khii.

Khi dun nong cac muéi khan halide véi chat oxi hoa manh, 4. Nhan xét suthay i s6 oxi hoa cia

nhu dung dich H,SO, dac, ion chloride khong khti dugc nquyén ti cac nguyén t6 halogen
H,SO, nén chi xdy ra phan ting trao d6i (Hinh 18.3a). trong phan (g clia mudi halide
KCl + H,80, —2%C3 KHSO, + HCIT vdi dung dich H,S0, ddc.
2KCl + H,SO, —=A0C 3 K,SO, + 2HCIT 5. Viét qud trinh cdc ion halide bi

Ion bromide khtt H,SO, trong dung dich H,SO, déc thanh ?,:: 108 T qor S g
SO, va Br™ bi oxi hod thanh Br,, san pham c6 mau vang dam &
(Hinh 18.3b).
-1 +6 0 +4
2KBr +2H,50, — Br;, + SOZT + K,50, +2H,0
Ion iodide c6 thé khiu H,SO, trong dung dich H, SO, dic
thanh H.S, S, SO, tuy vao diéu kién phén ting va I" bi oxi hoa
thanh [, c6 mau den tim (Hinh 18.3c).

-1 +5 0 +4
2KI +2H,50, —>L{ + $0,T +K,50, +2H,0
-1 +6 0 ]

6K1 +4H,50, —3L{ + $4 +3K,80, +4H,0

-1 +5 0 -2
8KI +5H,80, — 4L + H,8 T + 4K,80, +4H,0

Phén Ung nao dudi day ching
minh tinh khi cia cacion halide:
BaCl,+H,S0, — BaSO, L + 2HCI (1)

2NaCl —%€ 5 Na+ (1, T (2)

(@ | (b) ©
A Hinh 18.3. Cac mudi KCl (a), KBr (b), Kl (c) 2HBr +H,50, — Br, +50,T
phan ung véi dung dich H,50, dac +0 2|.|20 (3)

3 HI+NaOH—sNal+HO  (4)
ctia céc ion halide ting theo chiéu
ECE = Br <1
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&) NHAN BIET ION HALIDE TRONG DUNG DICH

~ »Thuchanh thi nghiém nhan biét ion halide trong dung dich 6. Tika i AN sghion 8 quan

Hoa chit: cic dung dich NaF, NaCl, NaBr, Nal va AgNO,, st hién tuong. Dua vao phuong
c6 cing n6éng d6 0,1 M. trinh hod hoc cla cdc phdn ting,

,, . s » néu cach nhan biét cacion halide
Dung cu: 6ng nghi¢m, 6ng hut nho giot, gia d¢ 6ng nghiém. trong dung dich,
Tién hanh

Budc 1: Lay lan lugt khoiang 2 mL méi dung dich NaF,
NaCl, NaBr va Nal cho vao 4 6ng nghiém, dugc ddnh s6

thit ty tii 1 dén 4. @

Buidc 2: Thém tiép vao moi 6ng nghiém vai giot dung dich Nau cich nhdn bkt 2 ding

AgNO, dich CaCl, va NaNO, viét
Phuong trinh hoa hoc ctia cac phan tng: phuong trinh hod hoc cla
NaCl + AgNO, — AgCld + NaNO, pheniingasytd,

NaBr + AgNO, — AgBrl + NaNO,
Nal + AgNO, — Agl{ + NaNO,
Dung dich NaF khong phin ting v6i dung dich AgNO,.

RS« T
e

ung dich silver nitrate (AgNO;,) vao

Br I

C6 két tha C6 két tta
‘mau vang nhat | mau vang
(AgBr) (Agl)

@



Q UNG DUNG CUA CAC HYDROGEN HALIDE
2 Tim hiéu cac iing dung ctia hydrogen halide

Hydrogen fluoride: Dung dé tiy cdn trong cac thiét bi trao
d6i nhiét; chat xic tac trong nha may loc dau, cong nghé
lam giau uranium, san xuat dugc phém, ...

Hydrogen chloride: Duing dé loai bo gi thép; san xuat chat
tdy rtia nha vé sinh, cac hgp chit vé co va hiiu co phuc vu
doi song, san xuat, ...

Hydrogen bromide: Lam chat xic tac cho cac phan ting
htiu co, téng hgp chit chéng chay chiia nguyén té6 bromine
nhu tetrabromobisphenol A, diéu ché nhya epoxy, san xuat
cac vi mach dién tui, ...

Hydrogen iodide: Dung lam chét khu phd bién trong cac
phén ting hod hoc; san xudt iodine va alkyl iodide, ...

i gﬁg dung trong doi song

7. Tim nhiing tng dung khéc cla
hydrogen halide trong ddi sng,
san xudt.

@

Bénh dau da day sé gdy anh
huong xau dén stic khoé con
ngudi, nguyén nhan chinh la do
cang thang kéo dai va cac théi
quen chua hgp li. Trong dich vi da
day, khi HCl c6 nong do nhd hon
10 M gdy ra bénh kho tiéu hog,
khi ndng d I6n hon 10° M, gay
ra bénh g chua. Thong thutng, bén
canh li khuyén nghi ngoi va thay
 doi cac théi quen chua hgp Ii, bac
gﬁhl i dinh bénh nhan méc bénh ¢
‘\ﬂu@su’ dung mot so thudc chia
dé diéu tri. Gidi thich tac

i '_' g IJ',’a thudc chira NaHCO,.

Viéc (ing dung khoa hoc dé cai tao diéu kién moi truong, tao ra mua nhan tao duoc thuc hién
tir lau, vi rat can thiét trong mua han han. Khi dé, mua nhan tao sé cung cap nudc cho canh

tac ndng nghiép va sinh hoat clia con nguoi.
Trong nhitng dam may chua it hoi nudc, su
chuyén doi nudc tir thé hoi sang thé léng
khong dién ra, nén can hinh thanh qua trinh
chuyén déi trang théi dé kich thudc cac hat
nudc nhd i ti tang déan 1én, dd nang dé rai
xubng tao thanh mua. Bang cach phun lén
trén nhitng dam may cac tinh thé silver iodide

(Agl) va bang khé (CO, dong bang) cé nhiét Khiich thcc i thé bang i,
o ; 5 > - & nang dan rdi rol xudng tao ra mua,
d6 rat thap, kich thich qua trinh ngung tu i

hoi nuGc va tao ra cac tinh thé bang [gn hon, IESSSSEEEEEAAA T s
Nhing tinh thé nay sé rai xuéng dudi dang A OGA AR IAnm U Aler 5o

boéng tuyét trudc khi tan thanh nudc, tao ra
mua.
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1. Viét phuong trinh hoé hoc ctia phan Ung xay ra trong cac trudng hgp:
a) Kim loai Mg phan ung véi dung dich HBr.
b) Dung dich KOH phan ting vdi dung dich HC.
) Muéi CaCO, phan ung véi dung dich HC.
d) Dung dich AgNO, phan ting v6i dung dich Cal,.
2. Trong phong thi nghiém, mét khi hydrogen halide (HX) dugc diéu ché theo phan ting sau:

t’ .
Nax{khan} + stoa{dgq — HXT + NaHSO, (hoac Na,SO,)
a) Cho biét HX la chat nao trong cac chét sau: HC, HBr, HI. Gidi thich.

b) C6 thé duing dung dich NaX va H,SO, loang dé diéu ché HX theo phan ung trén dugc khéng?
Giai thich.

3. "Natri clorid 0,9%" 1a nuéc muéi sinh li chita sodium chloride (NaCl), néng d6 0,9% tuong duang
cac dich trong co thé ngudi nhu mau, nudc mdt, ... thudng duoc st dung dé stic miéng, st
khuan, ... Em hay trinh bay cach pha ché 500 mL nu&c mudi sinh i.
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