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HUGNG DAN SU DUNG SACH

Trong méi bai hoc gébm cac ndi dung sau:

Khdi dong, dat van dé, goi mé va tao hiing thad vao bai hoc

LUYEN TAP
@ F Clng o kién thic va ren luyén ki nang da hoc
VAN DUNG

@ F Van dung kién thic va ki nang da hoc vao thuc tién

@ F Gidi thiéu thém kién thic va ting dung lién quan dén bai hoc,
gilp cdcem tu hoc 6 nha

CAC Ki HIEU VIET TAT TRONG SACH

Ki hiéu  TiéngAnh | Tiéng Viet
askt ~ nh sang khuéch tan

asmt anh seing mat troi

dpnc dién phan ndng chay

T4 san pham khi, san pham ran (két tia)
(s) solid chédt ran

( liquid chdtlong

(9) gas chét khi (hoi)

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

E activation energy nang lugng hoat hod

E, bond energy nang lugng lién két

SATP standard ambient temperature and pressure diéu kién chudn vé nhiét do va ap suat
AH enthalpy change bién thién enthalpy

AgHgs standard enthalpy of formation at 298 K enthalpy tao thanh chudn 6298 K
AHog standard enthalpy change of reaction at 298 K | bién thién enthalpy chuan ctia phan ting & 298 K

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




LO1 NOI PAU

Céac em hoc sinh than mén!

T lau, hoa hoc dugc ménh danh la “trung tdm cla cac nganh khoa hoc” vi nhiéu nganh
khoa hoc nhu vat li, sinh hoc, y hoc, khoa hoc Trai Dat, ... déu ldy hoa hoc lam nén tang
cho sy phat trién. Hod hoc cling la co s& phat trién cho nhiéu nganh cong nghiép khac nhu
vat liéu, luyén kim, dién t, dugc phdm, dau khi, ... Trong cudc séng hang ngay, hoa hoc
hién dién & khap moi noi. Ti luong thuc - thuc phdm, d6 dung thiét yéu trong gia dinh,
dung cu hoc tap, thuéc chira bénh, nguyén liéu san xuat, ... dén huong thom quyén ra clia
nudc hoa, mi pham, ... déu la nhiing san pham ctia 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 clia chat dua trén cac nguyén li, quy luat cta tu
nhién, tir d6 sé thay duoc vai tro to 16n vé déng gép clia hoa hoc d6i vai su phat trién kinh
té, khoa hoc ki thuat, iing dung thuc tién, ... Mbi chuong dugc chia thanh mét s6 bai hoc,
mOi bai hoc gém moét chudi cac hoat ddng nham hinh thanh nang luc hod hoc cho cac em.
Dé hoc tap dat két qua tot, cdc em can tich cuc, chti dong thuc hién cac hoat dong sau:

Hoat déng M& dau bai hoc dua ra cau hoi, tinh hudng, van dé, ... ctia thuc tién véi muc dich
dinh hudng, goi maé cac em huy déng kién thiic va kinh nghiém dé bat nhip mét cach hing
thu vao bai hoc.

Hoat dong Hinh thanh kién thic méi la chudi hoat dong quan trong ma & dé cac em can
tich cuc quan sat cac hinh anh, thuc hién thi nghiém, thao luan, phan doan khoa hoc, ... dé
chiém linh kién thic méi chia bai hoc.
Cac hoat dong Luyén tap, Van dung gitp cac em 6n tap kién thic, rén luyén ki nang ctia bai
hoc va st dung chung dé giai quyét mot sé van dé thuc tién lién quan dén hoa hoc.
Hoat déng Mé réng, gilip cac em tim hiéu thém kién thuc hodc iing dung lién quan dén
bai hoc.
Cudi méi bai hoc 1a mot s6 bai tap, nham tao diéu kién cho cac em tu kiém tra va danh gia
két qua hoc tap ciia minh.
Bang Gidi thich thuat ngir cuéi sach, gitp cac em tra citu mot sé thuat nglr khoa hoc lién
quan dén bai hoc.
Day la cudn sach thudc bo sach gido khoa Chan trgi sang tao clia 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 khéng ngiing sang tao trudc thé gidi tu nhién rong I6n, déng thdi tao co
hoi cho cac em van dung kién thic hod hoc vao cudc séng hang ngay.
Cac tac gia hi vong cuén sach gido khoa Hoa hoc 10 sé la ngudi ban dong hanh hitu ich
cung cac em kham pha thé gidi tu nhién, phat trién nhan thc, tu duy logic va nang luc van
dung kién thiic vao thuc tién.

CACTACGIA
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(1)  NHAP MON HOA HOC

- Néu dugc doi tugng nghién cliu ctia hod hoc.
- Néu dugc vai tro clia hod hoc déi véi doi séng, san xudt, ...
—Trinh bay dugc phuong phdp hoc tép va nghién cltu hoa hoc.

@ Hau hét moi thirxung quanh ching ta déu lién quan
dén hod hoc. Hoa hoc nghién clu vé nhirng van dé
gi? Hod hoc co vai tro nhu thé nao trong doi song va
san xuat? Lam thé nao dé co phuong phéap hoc tap
va nghién cdu hod hoc mét cach hiéu qua?

) D61 TUONG NGHIEN CUU CUA HOA HOC

> Nhan biét d6i tugng nghién citu cia hoa hoc A Cac chat hoa hoc c6 mit
trong d&i song hing ngay

®

1. Quan sat Hinh 1.1, hay chi ra cac
don chat va hop chat. Viét cong
thic hod hoc cla ching.

Khi

nitrogen

Nhom

(aluminium) 7 (Nitrogén) Hydrogen

Na*

Oxygen cr
(@) Lanhom (b) Binh khi nitrogen () C6c nudc (d) Mugi &n

A Hinh 1.1. Mét sé don chat va hop chat

2. Quan sat Hinh 1.2, cho biét ba
thé clia bromine tuong ting véi
moi hinh (a), (b) va (c). Sap
xép theo thir tu tang dan mc
do trat tu trong cau trdc cla
ba thé nay.

A\ Hinh 1.2. Ba thé ctia bromine




(@) Qué trinh thang hoa  (b) Nhing dinh sat vao dung dich copper sulfate
clia iodine

A Hinh 1.3. Qua trinh bién déi vat li va qua trinh bién déi hoa hoc

@

. 0a hoc la nganh khoa hoc thugc linh vuic khoa hoc tu
ién, nghién ctiu vé thanh phan, ciu truc, tinh chat va
bién ddi ctia chat ciing nhu ting dung ctia chung,

@ vai TRO CUA HOA HOC TRONG D31 SONG VA
SAN XUAT

> Tim hiéu vai tro cia hoa hoc trong d6i s6ng va san xuat

A\ Hinh 1.5. Mét sé loai vat liéu xay dung

©)

3. Quan sat Hinh 1.3, cho biét

trong cdc qua trinh (a), (b),
dau la qua trinh bién doi vat i,
qua trinh bién doi hoa hoc. Gidi

thich.

®)

Khi dot nén (dugc lam bang
paraffin), nén chdy ra & dang
l6ng, tham vao bac, chay trong
khong khi, sinh ra khi carbon
dioxide va hoi nudc. Cho biét
giai doan nao dién ra hién
tugng bién doi vat li, giai doan
nao dién ra hién tuong bién doi
hod hoc. Gidi thich.

. Quan st cac Hinh tir 1.4 dén
1.10, cho biét hod hoc c6 ting
dung trong nhiing linh vuc nao
clia ddi song va san xuat.
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5. Néu vai tro cta hod hoc trong
moi ting dung dugc mo ta & cac
hinh bén.

L S a4

A\ Hinh 1.6. Thuéc phong, chita bénh cho ngu®i

K& tén mot vai ting dung khac
ctia hod hoc trong dai song.

Tl sang sém thiic day cho dén toi di
ngu, em st dung rat nhiéu chat trong
viéc sinh hoat ca nhan, an udng, hoc
tap, ... Hay liét ké nhiing chat da sur
dung hdang ngay ma em biét. Néu
thiéu di nhiing chat dy thi cugc song
sé bét tién nhu thé nao?

A\ Hinh 1.10. Nghién ctiu trong phong thi nghiém

a hoc c6 vai tro quan trong trong doi song, san xuét
nghién ctiu khoa hoc.

@®-




(&) PHUGNG PHAP HOC TAP HOA HOC

2 Trinh bay phuong phap hoc tap hoa hoc

Dé hoc t6t mon Hod hoc, chiing ta can c6 phuong phap hoc
tap ding din thong qua mdt s6 hoat dong dugc thuc hién @
trén 16p hoc, cling nhu & nha.

— 6. Néuy nghia clia cac hoat dong c6

trong Hinh 1.11 doi véi viéc hoc
tap mon Hod hoc.

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

1. On tap va nghién ctu bai hoc
trudc khi dén 16p

"
©

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

3.Ghi chép

”~

2
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5.Thyc hanh thi nghiém 6. St dung thé ghi nhég

— @

Proton Neutron Electron Em cﬂng Cac ban trong nhém héy tu

7.Hoat dong tham quan, trai nghiém 8. Strdung sa dé tu duy tao thé ghi nhd de ghi nh mot so
nguyén to trong 20 nguyén to hoa

A\ Hinh 1.11. Minh hoa mét sé hoat déng trong hoc tap mén Hoa hoc hoc dau tién clia béng tuan hoan

Phuong phdp hoc tdp hod hoc nhim phat trién
nang luc hoa hoc, bao gom: (1) Phuong phéap tim hiéu
li thuyét; (2) Phuong phap hoc tap thong qua thuc
hanh thi nghiém; (3) Phuong phap luyén tap, on tap;
(4) Phuong phap hoc tap trai nghiém.



&) PHUONG PHAP NGHIEN CUU HOA HOC @

> Tim hiéu phuong phap nghién ciiu hod hoc 8. Cho biét 3 phuong phap nghién
Khi nghién ctiu mét van dé€ hoa hoc, chuing ta can cé phuong ctiu hod hoc dugc st dung ddc
phédp nghién ctiu. Khong c6 phuong phap nao la chung cho [3p hay b trg lan nhau trong
moi nghién ctu. Tuy vao muc dich va ddi tugng nghién ctiu qua trinh nghién ctu.

ma chung ta lya chon phuong phap cho pht hgp.

1. Phuong phap nghién citu li thuyét la st dung nhiing

dinh luét, nguyén li, quy tac, co ché, mo6 hinh, ...cing nhu

cac két qua nghién ctiu da c6 d€ tiép tuc lam ré nhiing vin

dé cua li thuyét hod hoc.

2. Phuong phap nghién ciu thuc nghiém la nghién ctu

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

thap s6 liéu, phan tich, dinh lugng, ...

3. Phuong phap nghién ctiu ving dung nham muc dich

giai quyét cac vin dé hoa hoc dugc ting dung trong cac 9 Hay cho biét trong dé tai “nghién

linh vuc khéc nhau. ctiu thanh phan hod hoc va budc
dau (ng dung tinh dau tram tra
2 Tim hiéu cac budc nghién ciru hoa hoc trong san xuat nudc stic miéng’,

cdc nha nghién ctu da st dung

Vi du: D€ nghién ctiu thanh phan hod hoc va budc déu ting
phuang phéap nghién ctiu nao?

dung tinh d4u tram tra (Melaleuca alternifolia) trong san
xudt nudc suc miéng, cac nha nghién ctiu da thuc hién theo
cac budc dugc mo ta trong Hinh 1.12:

(1) Nghién ctu thanh phan hoa hoc va ting dung ctia tinh dau tram (2) Dat gia thuyét: tinh dau tram tra cé kha
tra [am nudc sic miéng qua cac cong trinh khoa hoc trén céc nang khang khuén.
tap chi da dugc xuat ban.

(3) Thi nghiém chiét xuat tinh dau bang phuang phéap chung (4) Khao sat hoat tinh khang khuén cia sdn pham
cat 16i cudn hai nudc. nuaGc suc miéng tur tinh dau tram tra.

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

@®-
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. » Phuong phap nghién ctiu hoa hoc bao gom: nghién
ctu li thuyét, nghién ctiu thuc nghiém va nghién ctiu
ung dung.
 Phuong phap nghién ctiu hod hoc thuong bao gom
mot s6 budc: (1) Xac dinh van dé nghién ctiu; (2) Néu
gia thuyét khoa hoc; (3) Thuc hién nghién ctiu (li thuyét,
thuc nghiém, ting dung); (4) Viét bao cdo: thao luan két
qua va két luan véan dé.

@

Mua acid la mt thuat ngir chung chi su tich lu clia cc chat
gy 6 nhiém, cd khd ndng chuyén hod trong nudc mua tao
nén moi trudng acid. Cac chat gay 6 nhiém chd yéu la khi
S0, va NO, thdi ra tlf cdc qud trinh san xuat trong ddi song,
dac biét la qua trinh dot chdy than dd, dau md va cac nhién
liéu tu nhién khac. Hién tugng nay gdy dnh hudng truc tiép
dén doi song con nqudi, dong - thuc vat va cd thé lam thay
doi thanh phan clia nudc cac song, ho, giét chét cac loai cé
va nhiing sinh vat khac, dong thai huy hoai céc cong trinh
kién tric. Theo em, viéc nghién ctiu d& tim ra gidi phap nham
giam thiéu tac hai cia mua acid thudc phuong phap nghién
cliu li thuyét, thuc nghiém, hay ting dung.

)

Hay chi rd cac budc nghién ctiu trong
Hinh 1.12 tuong Gng véi nhiing
budc nao trong phuang phap
nghién ctu hod hoc.

@ Hod hoc la mét nganh khoa hoc thudc linh vuc khoa hoc tu nhién, két hop chat ché gita i
thuyét va thuc nghiém. Hoa hoc con dugc goi la "khoa hoc trung tam" viné la cau ndi gitia
cac nganh khoa hoc tu nhién khac nhu vat Ii, dia chat va sinh hoc, ... Theo truyén théng, hoa
hoc dugc chia thanh 5 chuyén nganh chinh, bao gom: hoé li thuyét va hoé Ii, hoa vo co, hoé

hiru co, hod phan tich, hod sinh.



BAITAP

1. Néi dung nao dugi day khéng phai la déi tugng nghién ctiu cia hoa hoc?
A.Thanh phan, ciu tric cta chat.
B. Tinh chéat va su bién d6i clia chat.
C.Ung dung cla chét.
D. Su lén én va sinh san cua té bao.
2. Qua tim hiéu thuc t&, em hay thiét ké mét poster vé vai trd cGia hoad hoc déi véi linh vuc y hoc.

3. Cho cac buéc trong phuong phap nghién ctu hoad hoc: Néu gia thuyét khoa hoc; Viét bdo cdo:
thdo ludn két qua va két ludn vdn dé; Thuc hién nghién ciu; Xdc dinh vdn dé nghién ciu. Hay sap
x€p cac budc trén vao so d6 dudi day theo thir tu dé cé quy trinh nghién ctu phu hop.

So d6 cac budc nghién ctiu hod hoc



— Trinh bay dugc thanh phan clia nguyén tu.
- So sanh dugc khéi lugng cua electron vai proton va neutron, kich thudc cla
hat nhan vdi kich thudc nguyén tu.

@ Tu rat 1au, cdc nha khoa hoc da nghién cu cdc mé hinh
nguyén tl va cap nhat chung thong qua viéc thu thap
nhimng di liéu thuc nghiém. Nguyén t& gém nhing hat
€A ban nao? Co sG nao dé phat hién ra cac hat co ban do
va chiing co tinh chét gi?

- ) A Mé phéng mé hinh nguyén tir
) THANH PHAN CAU TAO NGUYEN TU

2 Trinh bay thanh phan cdu tao nguyén ti
Tt thoi ¢6 Hy Lap, nha triét hoc Democritous (Pé-mo-crit, 460 — 370 trudc Cong Nguyén)

cho rang moi vét chdt dugc tao thanh tli cic phén tu rat nhd dugc goi 1a “atomos”, nghia la
khong thé pha huy va khong thé chia nhé hon dugc nita. Dén gitia thé ki XIX, cac nha khoa
hoc cho rang: cac chit déu dugc cdu tao nén tii nhiing hat rat nho, khong thé phan chia duge
niia, goi la nguyén t. Vao cudi thé ki XIX, dau thé ki XX, bang nhiing nghién ctu thuc
nghiém, cac nha khoa hoc da chiing minh sy ton tai ctia nguyén tt va nguyén ti c¢é cau tao
phtic tap.

Proton
Neutron

Electron @

1. Quan sat Hinh 2.1, cho biét
thanh phan nquyén t& gom
nhiing loai hat nao?

A Hinh 2.1. M6 hinh nguyén ti



hat nhan chta proton, neutron va vo
electron.

@ su TiM RA ELECTRON

> Tim hiéu thi nghiém kham pha tia m cuc cia Thomson

Nam 1897, nha vat li ngudi Anh J. J. Thomson (T6m-xon)
thuc hién thi nghiém phong dién trong mét 6ng thuy tinh
gan nhu chan khong (goi la 6ng tia am cuc). Ong quan sat
thdy man huynh quang trong 6ng phat sing do nhiing tia
phat ra tii cuc am (goi la tia am cuc) va nhiing tia nay bi hut
vé cuc duong cla truong dién (Hinh 2.2), chiing té ching
tich dién 4&m. D6 chinh la chum céc hat electron.

TAm kim loai tich
— +  Anode dién duong
(cwe duwong) Man
Ngudn dién Khe hep huynh quang
15 kV ) 4

[ =, —

*

—

Cathode /_
(cwc am)

N&i v&i may hat
chan khong

A\ Hinh 2.2. Thi nghiém ctia Thomson

lh“\.\

" —
Tam kim loai
tich dién am

tu ton tai mot loai hat c6 khai lugng va
h am, dugc goi la electron (ki hiéu la e).

0:
=-1,602x 10" C (coulomb).
. =911x10%g.

phat hién dugc dién tich nao nhé hon
nén n6 dugc dung lam dién tich don
ta electron dugc quy udc la -1.

A Joseph John Thomson (1856 - 1940)

©)

2. Cho biét vai tro ca man huynh
quang trong thi nghiém ¢
Hinh 2.2.

3. Quan sat Hinh 2.2, gidi thich
vi 520 tia am cuc bi hut vé cuc
duang cta trudng dién.

4. Néu dat mot chong chong nhe
trén duong di clia tia dm cuc thi
chong chong sé quay. Tu hién
tugng do, hay néu két ludn vé
tinh chat cta tia am cutc.



Thi nghiém giot dau cta Millikan

Nam 1909, nha vat li thuc nghiém ngudi M7 la R. A. Millikan (Mi-li-kan) da tién hanh phun cac
giot dau vao mot hop trong sudt. Bén trong hop chira hai tam kim loai dugc ndi vao ngudn
dién mot chiéu véi mot dau tich dién am (-) va mot dau tich dién duong (+). Trong hdp con
6 thiét bi phat ra mét chum tia Réntgen (tia X) d€ ion hoa cac giot dau (cdp cho né mot
dién tich). Tia X c6 khad nang ddnh bat cac electron khéi khong khi gitta cac tdm kim loai va
cac electron sé bam vao cac giot dau, lam ching tich dién am. Bang cach thay déi cudng
do truong dién, Millikan co thé kiém soét téc do roi clia cac giot dau. Chuyén déng clia cac
giot dau trong thiét bi phu thudc vao dién tich ctia moi giot va vao trudng dién. Millikan da
quan sat cac giot dau bang kinh thién van.

Ong c6 thé 1am cho cac giot dau rai cham han, nhanh hon, hodc khién chidng ding lai khi

thay déi cudng dé cua trudng dién. T nhing quan sat clia minh, 6ng da tinh dugc dién
tich va khéi lugng cla electron.

Dung cu bom

..

L6 thoat dau

Kinh

thién van
dé quan sat

TAm kim loai tich
. dién dwong
Nguon dién

Nguén phéng
a tia X )
a [~ Giot dau trong

thi nghiém roii

Tam kim loai
tich dién am

Thi nghiém giot dau caa Millikan

&) SUKHAM PHA HAT NHAN NGUYEN TU

Tim hiéu thi nghiém ctia Rutherford

Nam 1911, nha vat li ngudi New Zealand la E. Rutherford (Ro-do-pho) da tién hanh ban
pha mot chum hat alpha (ki hiéu la a, hat nhan ctia nguyén tt helium, mang dién tich +2, c6
khoi lugng gap khoang 7500 1an khdi lugng electron) 1én mot la vang siéu mong (Hinh 2.3)
va quan sat dudng di ctia chung sau khi ban phd bang man huynh quang (zinc sulfide, ZnS).
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Céc hat alpha

xuyén qua la vang

5. Quan st Hinh 2.3, cho biét cac
hat o ¢6 duong di nhu thé nao.

Dua vao Hinh 2.4, giai thich két
qua thi nghiém thu dugtc.

Céc hat alpha
bat ngugc lai

Nguon hat alpha
(Radium)

A\ Hinh 2.3. Thi nghiém kham pha hat nhan nguyén tir cia Rutherford

Dudng di ctia hat alpha Céc nguyen ti vang (gold) @

Nguyén t(r oxygen 6 8 electron,
cho biét hat nhén cla nguyén tir
nay 6 dién tich la bao nhiéu?

A Hinh 2.4. K&t qua thi nghiém kham
pha hat nhan nguyén td cia Rutherford

6 cdu tao rong, gébm hat nhin & trung
vo la cac electron chuyén dong xung
han.

trung hoa vé dién: s6 don vi dién tich :
at nhan bang s6 don vi dién tich dm cila A Ernest Rutherford
trong nguyén tu. (1871-1937)

@ CAU TAO HAT NHAN NGUYEN TU 6. Dién tich ciia hat nhan nguyén ti
> Tim hiéu su xuat hién cia proton va neutron do thanh phan nao quyét dinh?

o o . X o Tur d6, rut ra nhan xét vé moi
Vao nam 1918, khi ban pha hat nhan nguyén tl nitrogen quan hé gidia s don vi dién tich

bang cac hat a (thuc hién trong may gia t6¢ hat), Rutherford hat nhan va s§ proton.
da nhén thdy sy xuat hién hat nhin nguyén ti oxygen va '
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mot loai hat mang mdt don vi dién tich duong (e, hay
+1), do la proton (ki hiéu la p).

Néam 1932, khi dung cac hat o d€ ban pha hat nhan nguyén
td beryllium, J. Chadwick (Chat-uych) nhan thdy sy xuét
hién ctia mot loai hat cé khoi lugng xap xi hat proton,
nhung khong mang dién. Ong goi chting 1a neutron (ki hi¢u

la n). @

Neutron

Nguyén t( natri (sodium) c6 dién tich
Proton hatnhan [a +11. Cho biét s proton va

/ 50 electron trong nguyén i nay.

A Hinh 2.5. Thanh phan hat nhan nguyén ti

ai loai hat la proton va
én tich duong (+1) va
én. Proton va neutron cé

(&) KiCH THUGC VA KHOI LUGNG NGUYEN TU

> So sanh kich thudéc nguyén tif va hat nhan nguyén ti
Néu hinh dung hat nhan 1a mét khéi cau c6 kich thuée nhu
vién bi thi nguyén ti sé la mot khdi cau co kich thude bang
mot san bong da.

@

' Nguyénte 7. Quan sit Hinh 2.6, hay lap ti ¢
L ~107°m gila duong kinh nguyén t(r va

dudng kinh hat nhan ca nguyén
tlf carbon. Tir d6, riit ra nhan xét.
Pam may electron

o o
T T

Hat nhan~10""*m

A Hinh2.6. Puong kinh nguyén td, hat nhan trong nguyén ti carbon



Don vi nanomet (nm) hay angstrom (K) thuong dugc sti dung dé€ biéu thi kich thudc
nguyén ta.

1nm=10°"m;1A =10"° m; 1 nm = 104

Néu xem nguyén tii nhu mot qua cau, trong dé cac electron chuyén dong rat nhanh
xung quanh hat nhan thi nguyén ti d6 cé dudng kinh khoang 107 m va dudng kinh
hat nhan khoang 10™'* m. Nhu vay, duong kinh ctia nguyén tt 16n hon dudng kinh

cta hat nhan khoang 10 000 lan.

@Nhtmg hiéu biét clia nhan loai vé vi

tru va thé gidi xung quanh ngay cang
phat trién. Ngudi Hy Lap ¢ dai lan dau
tién doan dugc su tén tai clia cac hat
goi la nguyén td. Khodng 1500 nam
sau, Nnguadi ta da chung minh dugc su
tén tai clia nguyén ti va xem ching la
nhing hat nhd nhat, tao nén vat chat.
Sau do6 khong lau, ngudi ta phat hién ra
nguyén tU dugc tao thanh tu 3 loai hat
co ban la proton, neutron va electron.
Tuy nhién, cdc hat nay van chua phai
nhing hat nhd nhat trong va tru. Ngay
nay cac cong trinh nghién ctu cho thay
proton va neutron dugc tao thanh bdi
cac hat nho han, goi la hat quark.

Tim hiéu khéi lwgng cia nguyén tir

Hat nhan

Proton

[/
£ 1 /O
i < Neutron

A Cau tao cuia proton va neutron

Bdng 2.1. Mét sé tinh chat cia cac loai hat co ban trong nguyén ti

Dién tich
Hat tuong doi Khai lugng (amu)
p +1 =~ 1
n 0 ~1
e -1 1
—— =~ (0,00055

1840

Khéi lugng (g) @

Dua vao Bang 2.1, hay lap ti I8
khoi lugng clia mot proton véi
khoi lugng cia mot electron. Két
qua nay néi lén diéu gi?

D€ biéu thi khdi lugng ctua nguyén tu, cac hat proton,
neutron va electron, ngudi ta dung don vi khoi lugng
nguyén tu, ki hiéu la amu.

1
1 amu bang I khoi lugng nguyén tui ctia carbon -12.

18

1amu=1,66x10*g

Nguyeén t& oxygen —16 ¢6 8 proton,
8 neutron va 8 electron. Tinh khi
lugng nguyeén ti oxygen theo don
vi gam va amu.



én tli gan bang khoi lugng hat
tia cac electron khong dang ké
proton va neutron.

BAI TAP

1. Hay cho biét dit kién nao trong thi nghiém cta Rutherford chiing minh nguyén t& c6 cau tao
rong.

2.Thoéng tin nao sau day khéng dung?
A. Proton mang dién tich duong, nam trong hat nhan, khéi lugng gan bang 1 amu.
B. Electron mang dién tich 4m, nam trong hat nhan, khéi lugng gan bang 0 amu.
C. Neutron khéng mang dién, khéi lugng gan bang 1 amu.

D. Nguyén t( trung hoa dién, cé kich thuéc I6n hon nhiéu so véi hat nhan, nhung cé khéi lugng
gan bang khoi lugng hat nhan.

3. Méi phét bi€u dudi day mé ta loai hat nao trong nguyén tur?
a) Hat mang dién tich duong.
b) Hat dugc tim thdy trong hat nhan va khéng mang dién.
¢) Hat mang dién tich am.

4.a) Cho biét 1 g electron c6 bao nhiéu hat?

b) Tinh khéi lugng ctia 1 mol electron (biét hang s6 Avogadro c6 gid tri la 6,022 x 10%).
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MucTIEU

NGUYEN TO HOA HOC

nguyén tu.

— Trinh bay dugc khai niém vé nguyén t6 hod hoc, s6 hiéu nguyén ti va ki hiéu

— Phat biéu dugc khai niém déng vi, nguyén t khoi.
- Tinh dugc nguyén tir khéi trung binh (theo amu) dua vao khéi lugng nguyén tir
va phan tram sé nguyén t clia cac dong vi theo phd khéi lugng dugc cung cap.

@ Kim cuong va than chi c6 vé ngoai khac nhau. Tuy
nhién, chiing déu dugc tao thanh tr cing mét nguyén
t6 hda hoc la nguyén t6 carbon (C). Nguyén té hod hoc
la gi? Mot nguyén t clia nguyén td hod hoc cd nhiing
dac trung co ban nao?

&) HAT NHAN NGUYEN TU

> Tim hiéu vé dién tich hat nhan

Electron

A\ Hinh 3.1. Mé hinh nguyén ti nitrogen theo Rutherford

n tich hat nhéan (Z) = s6 proton (P) = s6

t nhan = +Z.

20

A Kim cuong va than chi

©)

1. Quan sat Hinh 3.1, cho biét

nguyeén t{t nitrogen ¢6 bao nhiéu
proton, neutron va electron.

2. Dién tich hat nhén cla nguyén

tir nitrogen c6 gid tri la bao
nhiéu?

®)

Nguyén t(r sodium ¢6 11 proton.
Cho biét so don vi dién tich hat
nhan va so electron clia nguyén
tlf nay.



Tim hiéu vé s6 khéi cia nguyén tir

Bding 3.1. S6 lugng cac hat co ban va sé khéi ciia nguyén ti mét sé nguyén té

Téennguyénts =~ Kihiew P N $6 khdi (A) E

Helium He 2 2 4 2 :

BG sung nhiing dif liéu con thiéu

Lithium Li 304 7 ! trong Bang 3.1.
Nitrogen N 7 ! 14 /
Oxygen 0 8 8 ? 8

S0 khoi (A) = s6 proton (P) + s6 neutron (N)

@ NGUYEN TO HOA HOC
Tim hiéu vé s6 hiéu nguyén ti

$6 hiéu nguyén tu ctia mot nguyén t6 dugc quy udc bang
s6 don vi dién tich hat nhan nguyén tt ctia nguyén t6 do.

S6 hiéu nguyén tu (ki hiéu 1a Z) cho biét:

Nguyén t6 carbon c6 so hiéu
nguyén td la 6. Xac dinh dién
tich hat nhan ctia nquyén t nay.
- S6 proton trong hat nhin nguyén tu.

— SO electron trong nguyén tu.

* SO don vi dién tich hat nhan nguyén ti cia mot
nguyén t6 dudc goi la s6 hiéu nguyén tu (Z) cta
nguyén t6 do.

» Moi nguyén t6 hod hoc c6 mdt s6 hiéu nguyén tu.

@Ném 1913, nha vat I ngusi Anh la H. Moseley (Mo-1é)
da thuc hién thi nghiém khdo sat ban chat tu nhién
cuia tia X. Ong st dung maét chum tia electron cé nang Sl
lugng cao dé ban vao cac tdm kim loai khac nhau lam
anode va thu dugc tia X. Ong phat hién ra rang, budc
séng cua tia X ludn khong déi déi vai mot kim loai nhat
dinh va thay déi khi thay anode bang nhing kim loai
khac. Tu do, 6ng cho rang budc séng nay phu thudc 6ng 3m cuc
vao sO proton trong nguyén t& clia moi nguyén to kim Mb hinh thi nghiém khao sat
loai dugc dung lam anode. ban chat tu nhién cua tia X

ctia Henry Moseley

Electron
néng lugng cao

Tam kim loai
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Tim hiéu khai niém nguyén t6 hoa hoc @

ProtuAJm,A’deuterlum va tritium 1a cac loai nguyén ti cua Quan st Hinh 3.2, cho biét s6
nguyén t6 hydrogen. proton, s6 neutron, s§ electron
Protium Deuterium » Tritium va dién tich hat nhéan cGa tling
loai nguyén t{ cla nguyén t6
_~Proton
@ hydrogen.
“Neutron
Hinh 3.2. Cac loai nguyén tii ciia nguyén t6 hydrogen
Nguyén t6 hoa hoc 1a tdp hgp nhiing nguyén ti co
cung dién tich hat nhan.
Tim hiéu ki hiéu nguyén ti
S6 don vi dién tich hat nhan nguyén ti (con dugc goi la Ki hiéu nguyén t& cho biét
s6 hiéu nguyén ti) ctia modt nguyén t6 hod hoc va s6 khéi nhiing thong tin nao?
dugc xem 1a nhiing dic trung co ban ctia nguyén ti. D€ ki
$6 khéi

hiéu nguyén tti, ngudi ta thuong ghi cac chi s6 dic trung &
bén trai ki hiéu nguyén t6 véi s6 khoi A & phia trén, s6 hiéu gg 7n
nguyén ti Z & phia dudi.
S6 hiéu nguyén tu
A\ Hinh 3.3. Ki hiéu nguyén tir kém (zinc)
Ki hi¢u nguyén tt dugc st dung d€ biéu thi nguyén =

tl cia mot nguyén t6 hoa hoc. S/
ol ff Viét ki hiéu nguyén t{ clia nguyén
x Ki hiéu nguyén t6 hoa hoc t0 oxygen. Biét nguyén ti cla
S6 hiéu nguyéntad 7 nguyén to nay c6 8 electron va 8
neutron.
&) PONG VI

Tim hiéu khai niém dong vi

Cac nguyén tu clia cing mot nguyén t6 hod hoc c6 thé
c6 s6 khoi khac nhau. S& di nhu vay vi hat nhan cta cac
nguyén tt dé c6 cling s6 proton, nhung c6 thé khac s6
neutron. Nhiing nguyén tl nay dugc goi la dong vi cua

R A KT Quan sat Hinh 3.2, so sanh
mot nguyén t6 hod hoc.

diém giong va khac nhau giiia
Trong tu nhién, hau hét cac nguyén t6 dugc tim thay dudi cdc loai nguyén ti cua nguyén
dang hén hgp ctia cac dong vi. Mot nguyén t6 hod hoc du t0 hydrogen.
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& dang don chat hay hop chat thi ti 1¢ gitia cac dong vi clia
nguyén t6 nay la khong déi. Vi du, cac qua chudi déu chia
nguyén t6 potassium (K) trong thanh phan dinh dudng ctia
ching. Chang c6 thé khac nhau vé kich thudc, hinh dang,
mui vi cting nhu dugc thu hoach & nhiing vi tri dia li khac
nhau nhung déu chiia 93,26% s6 nguyén ti 1, K; 6,73% sd
nguyén ti ;K va 0,01% s6 nguyén ti sK trong téng so
nguyén ti potassium c6 trong chuing.

Ngoai nhiing dong vi bén, cac nguyén t6 hoa hoc con c6 mot
s6 dong vi khong bén, goi la cac dong vi phdng xa, dugc su
dung nhiéu trong ddi song, y hoc, nghién ctiu khoa hoc, ...

Kim cuang lamottrongnhiing
dang ton tai cla nguyén to
carbon trong tu nhién. Nguyén
t0 nay cd hai dong vi bén véi so
khai lan lugt la 12 va 13. Hay
viét ki hiéu nguyén ti cla hai
dong vi nay.

Cac dong vi cia mot nguyén t6 hoa hoc la nhiing nguyén tt c6 cung s6 proton (P),

cung s6 hiéu nguyén tt (Z), nhung khac nhau vé€ s6 neutron (N). Do d6, s6 khoi (A)

cta chung khac nhau.

&) NGUYEN TU KHOI VA NGUYEN TU KHOI TRUNG BiNH

Tim hiéu nguyén ti khoi

Nguyén ti khdi la khoi lugng tuong doi cta nguyén tu.
Khoi lugng ctia mot nguyén ti bang tong khoéi lugng cta
proton, neutron va electron trong nguyén tu dé. Proton
va neutron déu c6 khoi lugng gén bang 1 amu, electron c6
khoi lugng nhd hon rat nhiéu (khoang 0,00055 amu). Do
do, c6 thé coi nguyén tir khoi cé gid tri bang s6 khoi.

Nguyeén tt khoi cia mot nguyén ti cho biét khoi lugng
cua nguyen ti do6 nang gap bao nhiéu lan don vi khoi
lugng nguyén ti (1 amu).

Xac dinh nguyén ti khdi trung binh

Madi nguyén t6 thudng cé nhiéu dong vi, do d6 trong thuc té,
ngudi ta thuong st dung gia tri nguyén ti khoi trung binh.
Muoén xac dinh gia tri nguyén ti khoi trung binh cia mot
nguyén t0, ta can phai biét dugc phan tram s6 nguyén ti cac
dong vi cia nguyén t6 do trong tu nhién. Nguoi ta thuong st
dung phuong phap phd khdi lugng (Mass Spectrometry - MS)
dé xac dinh phan tram s6 nguyén ti cac dong vi trong tu nhién
ctia cac nguyén to. Day cling la moét phuong phap quan trong
trong viéc phén tich thanh phan va cau tric cac chat.

@

8. Nguyén t cla nguyén to
magnesium (Mg) ¢6 12 proton
va 12 neutron. Nguyén t( khoi
clia Mg la bao nhiéu?

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

trdm so nguyén ti tueng ting
la BCu (69,15%) va Cu
(30,85%). Hay tinh nguyén tl

khoi trung binh ctia nguyén to
copper.
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Trong ty nhién, chlorine ¢6 hai déng vi 1a }5Cl va 7Cl c6 ti 1¢ phan trim s6 nguyén td
tuong ting la 75,76% va 24,24%.

Cach xac dinh nguyén ti khoi trung binh ctia chlorine:

T B X % Ch+ (A, x %'Cl)  (35x75,76)+ (37 x 24,24)
1 = =
¢ 100 100

=35,48

Cong thtic tinh nguyén ti khoi trung binh ctia nguyén t6 X:

~ XA ta; XA +..+a; XA
Ax =

— 100

Ax 1a nguyén ti khoi trung binh ctia X.
A, la nguyén tt khéi dong vi thi i.

a la tilé % s6 nguyén t dong vi tha i.

Trong thé duc thé thao, c6 mdt s van ddng vién st dung cac loai chat kich thich trong thi ddu, goi la doping,
dan dén thanh tich dat dugc ctia ho khdng that so vdi nang luc von c. Mot trong cac loai doping thutng gap nhat
|a testosterone tdng hop.

TiIé gitia hai dong vi 1%( (98,98%) va 12( (1,11%) la khong d6i ddi véi testosterone tu nhién trong co thé. Trong
khi testosterone t6ng hop (ttic doping) c6 phan tram s6 nquyén tir dong vi 12( it hon testosterone tu nhién. Day
chinh la mau chot cta xét nghiém CIR (Carbon Isotope Ratio — Ti [é dong vi carbon) — mdt xét nghiém véi muc
dich xdc dinh xem vén dong vién c6 stt dung dopping hay khong.

Gid sti, thuc hién phén tich CIR d6i véi mot van dong vién thu dugc két qua phan tram s6 nguyén ti dong vi 12(
laxva 12( lay. Turti Ié d6, nguoi ta tinh dugc nguyén ti khai trung binh ctia carbon trong mau phan tich c6 gia tri
la 12,0098. Vdi két qua thu dugc, em cd nghi ng6 van dong dong vién nay st dung doping khong? Vi sao?

@Ph6 khoi hay phd khéi luong chu yéu dugce st dung dé
xac dinh nguyén ti khoi, phan t& khéi clia cac chat va
ham lugng cac déng vi bén clia mét nguyén t6. Ngay
nay, phudong phap nay dugc si dung réng rai trong
nhiéu linh vuc khac nhau véi cac ing dung chinh nhu:
xac dinh khéi lugng tuong doi; nhan dang, dinh danh
va xac dinh céu tric cac chudi peptide, protein; nghién
clu dong vi; dinh tinh, dinh lugng trong cac mau sinh
hoc, thuc pham, nong thuy san, moi trudng; ... Trong
phé khéi luong clia médu chat chda chlorine sé xuat
hién hai tin hiéu cé gid tri m/z bang 35 va 37 Ung Vai
Cl va ¥Cl cé cuong d6 tuong Ung vaéi ti lé xdp xila 3: 1.

80 3C1

60

40

Ti 1é % s6 nguyén tu

“(l
20

35 37 m/z "

Phé khéi lugng cua chlorine

Do vay, déng vi 35Cl chiém khodng 75,76% va déng vi 35Cl chiém khodng 24,24% vé 56

nguyén t trong ty nhién. TU dé ngudi ta tinh dugc nguyén t& khoi trung binh clia chlorine.

® mlakhédilugng, z 1a s6 don vi dién tich cta ion. i vai phé khéi lugng clia chlorine (z= 1), do d6 m/z ¢é gia tri bang
khoi lugng nguyén ti hay nguyén ti khoi.
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BAI TAP

1. Mot nguyén tl X gém 16 proton, 16 electron va 16 neutron. Nguyén t X co ki hiéu la
48 16 32 16
A- ‘|6S- B- 3zGe. C- ‘I6S- D- 325.

2. Silicon la nguyén t6 dugc st dung dé ché tao vat liéu ban dan, cé vai trd quan trong trong san
xudt cdng nghiép. Trong tu nhién, nguyén t6 nay cé 3 déng vi véi sé khoi lan luot 1a 28, 29, 30.
Viét ki hiéu nguyén ti cho méi déng vi cla silicon. Biét nguyén t6 silicon cé sé hiéu nguyén ti
la 14.

3. Hoan thanh nhimng thong tin chua biét trong bang sau:

Dong vi

!

!

65
3N

$6 hiéu nguyén ti

!

N

S0 khoi

!

23

S6 proton

16

Sd neutron

16

20

10

So electron

20

4. Trong tu nhién, magnesium c6 3 déng vi bén la Mg, Mg va *Mg. Phuang phap phd khéi
lugng xac nhan déng vi Mg chiém ti [&é phan trdm s6 nguyén tl 1a 11%. Biét rang nguyén ti
khaoi trung binh ctia Mg la 24,32. Tinh % s6 nguyén ti ciia déng vi Mg, déng vi *Mg?



/& CAUTRUC LOP VO ELECTRON
(4) CUA NGUYEN TU

— Trinh bay va so sanh dugc mo hinh ctia Rutherford — Bohr véi mé hinh hién dai
mo t& su chuyén déng cua electron trong nguyén tu.

— Néu duagc khai niém vé orbital nguyén tr (AO), mé ta dugc hinh dang ctia AO
(s, p), s6 lugng electron trong 1 AQ.

— Trinh bay dugc khai niém I6p, phan I&p electron va méi quan hé vé sé lugng
phan I&p trong moét I8p. Lién hé dugc vé s6 luong AO trong mot phan 16p.

- Viét dugc cau hinh electron nguyén t theo I6p, phan I6p electron va theo
6 orbital khi biét s6 hiéu nguyén t& Z clia 20 nguyén t6 dau tién trong bang
tuan hoan.

— Dua vao dic diém cdu hinh electron I6p ngoai ciing clia nguyén ti du doan
dugc tinh chat hod hoc ca ban (kim loai hay phi kim) clia nguyén t6 tuong Ung.

@ Trong nguyén tl, cac electron chuyén déng nhu thé nao va chiém nhimg muc nang
lugng nao? Trinh tu sdp xép cac muc nang lugng nay ra sao? Viéc phan bo cac electron
trong nguyén t tuan theo nhiing nguyén Ii va quy tac nao?

) sU CHUYEN PONG CUA ELECTRON TRONG NGUYEN TUf

> Tim hiéu su chuyén ddng clia electron trong nguyén tir

©)

1. Quan sat Hinh 4.1 va 4.2, so
sanh diém giong va khac nhau
gitia mé hinh Rutherford — Bohr
véi mo hinh hién dai mo ta su
chuyén dong ctia electron trong

A Hinh 4.1.Mé hinh nguyén tir A Hinh 4.2. M6 hinh nguyén tit nguyén tu.
theo Rutherford - Bohr hién dai
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Theo mo6 hinh nguyén tt ctia Rutherford - Bohr, cac
electron chuyén dong trén nhiing quy dao hinh tron hay
bau duc xac dinh xung quanh hat nhan. Theo moé hinh
hién dai, trong nguyén tti, cac electron chuyén dong rét
nhanh xung quanh hat nhan khong theo mét quy dao
xac dinh, tao thanh dam may electron.

Tim hiéu vé orbital nguyén ti

Cac electron chuyén dong rit nhanh xung quanh hat nhan
vGi xac sudt tim thay khong giong nhau, tao thanh dam may
electron. Khu vuc khong gian xung quanh hat nhan ma tai
do6 xac sult c6 mat (xac sudt tim thdy) electron khoang 90%
goi la orbital nguyén tu.

Dam may electron

Viing khong gian ma xac xuat
€0 mat electron la khodng 90%

Hinh 4.3. Dam may electron ctia nguyén tif hydrogen

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

z

P: Py

Hinh 4.4. Hinh dang cua cac orbital s va p

@

Hé Mat Trgi gom Mat Troi & trung
tam va cac thién thé quay quanh
theo nhitng qu§y dao xac dinh. Hay
cho biét md hinh nguyén t{f cia nha
khoa hoc nao dugc goi la mé hinh
hanh tinh nguyén tt, tuong tu nhu
hé Mat Trai?

;;;;;

Hé Mit Troi

@

Quan sét Hinh 4.3, phan biét khai
niém dam may electron va khai
niém orbital nguyén tu.

3. Cho biét khai niém orbital nquyén
t0 xudt phat tir mo hinh nguyén
t( clia Rutherford — Bohr hay mo
hinh nguyén t( hién dai.

Quan sat Hinh 4.4, hay cho biét
diém giong va khac nhau giia
cacorbital p (p,, P, p,).

27



bital, viét tat AO) la khu vuc khong gian xung quanh
ac sudt tim thdy electron la 16n nhat (khoang 90%).
f.

1u: AO s ¢6 dang hinh cau, AO p c6 dang hinh s6 tam
uc tap.

@ LOP VA PHAN LGP ELECTRON

> Tim hiéu vé I6p electron

Trong nguyén ti, cac electron dugc sap xép thanh tting 16p
va phan 16p theo nang lugng tii thdp dén cao. @

, 5. Quan sat Hinh 4.5, nhan xét cach
—— goi tén cac I6p electron bang cac
@ chif céi tuong ting véi cac I6p tir
ol \ 1dén7.

__ Wp2dépl) 6. Tir Hinh 4.5, cho biét luc hit cta
hat nhan véi electron 6 16p nao la
6n nhdt va I6p nao la nhd nhat.

& thinh tiingép (ki hitu K, L, M, N, O, P, Q)
L.. . tu ‘-‘j«f 1dénn=7.
” 1 r‘ " 1. ;

g gan bang nhau.
2 Tim hiéu vé phan I6p electron

Lép 4

7.Quan st Hinh 4.6, nhan xét vé
50 lugng phan ldp trong cac I6p
tir1dén4.

Lép 3

Lép 2

Lép 1

A Hinh 4.6. Ki hiéu mét sé I6p va phan I6p electron trong nguyén ti

N

1s 2s 2p 3s 3p 3d 4s 4p 4d 4f



Trong mot phan 16p, cac orbital cé cing muic nang lugng, chi khdc nhau vé sy dinh huéng
trong khong gian. S6 lugng va hinh dang orbital phu thudc vao dic di€ém cta moéi phan
16p electron.

anh cac phén 16p, dugc ki hiéu bang cac chit cai viét
udc cac phan 16p s, p, d va f dugc goi tuong ting la cac

c6 cac s6 AO tuong ting 1,3,5va 7.

in 16p c6 ning lugng bang nhau. Véi416p dau (1, 2, 3,4)
g s0 thu tu ctia l6p do.

@ CAU HINH ELECTRON NGUYEN TU'

2 Tim hiéu vé Nguyén li viing bén
Trong nguyén tu, cic electron trén méi orbital c6 mét miic ning lugng xac dinh. Ngudi ta
goi muic nang lugng nay la muc nang lugng orbital nguyén ti (mtic nang lugng AO).

Cac electron trén cac orbital khac nhau ctia cing mot phéan 16p cé nang lugng nhu nhau.
Vi du: phan 16p 2p c6 3 orbital 2p,, 2p,, 2p,; cdc electron ctia cdc orbital p trong phan 16p
nay tuy c6 su dinh huéng trong khong gian khac nhau nhung chung c6 cung mtic nang
lugng AO.

A

5
ms BEEY popEm. ®
s [ B S0 3d 8. Quan sét Hinh 4.7, nhan xét

chiéu tdng nang lugng cla cac

...3p electron trén cac AO 6 trang
L 3s théi co ban (trang thai cd nang

lugng thap nhat).

| | P

Chiéu ting mtc nang lugng

A\ Hinh 4.7. Méi quan hé vé miic nang luong cia cac orbital
trong nhitng phan I6p khac nhau



tron trong nguyén tl chiém lan lugt nhiing orbital c6 mtic
1525 2p 3s 3p 4s 3d 4p 55 4d 5p ...

> Tim hiéu nguyén li Pauli (Pau-li)

Débiéu dién orbital nguyén tti, ngudi ta st dung cac 6 vuong,
goi la 6 lugng ti (Hinh 4.8). M6i 6 lugng tli ting v6i mot AO. @

Méi AO chifa t6i da hai electron. Néu trong AO chi chita 9, Quan sat Hinh 4.8, cho biét cach
mot electron thi electron dé goi 1a electron doc than (ki hiéu biéu dién 2 electron trong mot
bdi mot mii tén hudng 1én T). Ngugc lai, néu AO chia du orbital dua trén cg s nao?

hai electron thi cac electron dé goi la electron ghép déi (ki '

hiéu bsi hai mii tén ngugc chiéu nhau T).

:
I
(@)

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

(b)

10. Quan sat Hinh 4.9, hay cho biét
nguyén t{ oxygen c6 bao nhiéu

™ T ™ ™ NI T electron ghép doi va bao nhiéu

2electron Telectron Is 2s 2p electron doc than?
ghép doi doc than
(@ (b)
A\ Hinh 4.9. (a) Electron ghép déi va electron déc than;
(b) Su sap xép electron trén cac orbital clia nguyén ti oxygen

Moi orbital chi chuia t6i da 2 electron
ay ngugc nhau.

> Xac dinh so A0 va sé electron tdi da trong mét phan lép
va trong mai lop

Dua vao nguyén li Pauli, ta dé dang xac dinh dugc s6 AO

va s6 electron t6i da trong moi phén 16p va trong moi 16p
theo Bang 4.1.

0



WV Béng 4.1. 56 AO va sé electron t8i da ciia cacl6p n=1dénn=4 @
Tén S6 A0 Sdelectron | Sé electron 11. Tu Bang 4.1, hdy chi ra moi
n | Ténlép phin Idp trongmoi | téidatrong | toidatrong quan hé gitta s6 thit tu 6p va s6

phanldp | moiphanigp | moildp electron t6i da trong mai IGp.

1 K s 1 2 2

s 0 1 2
| s | ©
p | 3 | 6

Nguyén t{ nitrogen ¢6 2 Idp

S 1 2 electron trong d6 c6 2 phan
3 M p 3 18 |6p s va 1 phan I6p p. C4c phan
d 5 10 I6p s déu chifa so electron toi
g 1 5 da, con phé’n I6p p chi chiia
b 3 mot nia so electron toi da.
4 N d 5 10 32 Nguyén ti nitrogen ¢6 bao
f 7 14 nhiéu electron?

da trﬂép nla2n’(n<4).

o < 12. Quan sét Hinh 4.10, hay nhan
> Tim hiéu quy tac Hund (Hun)

xét 50 lugng electron doc than &

Cac phan 16p: s2, p¢, d'°, f'* chiia dt s6 electron t6i da goi la moi triong hop.

phan 16p bao hoa.

13. Hay dé nghi cach phan ho
electron vao cac orbital dé s¢
electron doc than la toi da.

Cac phan 16p: s', p?, d°, f” chlia mdt ntia s6 electron t6i da
goi la phan 16p nia bao hoa.

Cac phén 16p chua du s6 electron t6i da goi la phan 16p
chua bao hoa.

NI N () NI @ \
Trong céc trugng hgp (a) va (b)
(a) Phan 16p bao hoa (b) Phan I6p niia bao hoa (c) Phéan I6p chua béo hoa dudi day, trudng hop nao ¢ su
phan bo electron vao cac orbital
tuan theo va khong tuan theo quy
tac Hund.

N

(a)

A Hinh 4.10. Su phan bé electron vao cac AO trong phan 16p p

t phéan 6p chua bao hoa, cac electron
4c orbital sao cho s6 electron ddc than NI

(b)



Tim hiéu cach viét cdu hinh electron nguyén ti
Ciu hinh electron nguyén ti biéu dién sy phan bo electron
trong v nguyén td trén cac phan 16p thudc cac 16p khac nhau.
Quy udc cach biéu dién sy phéan bo electron trén cac phan
16p thudc cac 16p nhu sau:

S6 electron trén phan 16p

S6 thir tu [6p electron —»>1s%  «i hiéu phan I6p

Cach viét c4u hinh electron:

Buidc 1: Xac dinh s6 electron ctia nguyén tu.

Budc 2: Cac electron dugc phan b theo thi ty cac AO ¢o
muc ning lugng tang dén, theo cic nguyén li va quy tac
phan bd electron trong nguyén ta.

Budc 3: Viét cdu hinh electron theo thu tu cic phan 16p
trong mot 16p va theo thi ty ctia cac 16p electron.

Vi du:

®

Ca (Z = 20) Thti ty mtic nang lugng orbital : 1s°25*2p®3s°3p°4s*

Cau hinh electron : 1s*2s?2p°3s*3p®4s>

hoacviét gonla :[Ar]4s’

Cdu hinh electron cia mot
nguyén t cho biét nhiing thdng
tin gi?

Viét cau hinh electron nguyén ti
clianguyén to aluminium (Z=13)
va biéu dién cau hinh electron cla
aluminium theo 0 orbital. Tur do,
xac dinh s0 electron doc than cla
nguyén td nay.

[Ar] 1a ki hiéu cdu hinh electron nguyén ti ctia nguyén t6 argon, la khi hiém gan nhét ding

trudce Ca.

C4u hinh electron theo 6 orbital: TN

™

AR

Cau hinh electron nguyén ti phai dugc viét theo thii tu cac I6p electron va phan 16p trong

moi 16p. Trong do:

o SO thi tu 16p electron dugc viét bang cac s6 tu nhién (n=1,2, 3, ...).

o Phan 16p dugc ki hiéu bang cac chii cai thuongs, p, d, f.

» SO electron ctia tiing phéan 16p dugc ghi biang chi s6 & phia trén, bén phai ki hiéu cta

phan 16p.

@ Boi vdi Fe (Z = 26)

Thd tu muc nang lugng orbital: 1s225?2p°3523p°%4523d°

Sap xép lai vi tri cac phan 16p theo thi tu I6p (Budc 3), thu dugc cau hinh electron nguyén tu.
Cau hinh electron: 15225?2p°3s5?3p°3d°4s? hodc viét gon la: [Ar] 3d°4s?
[Ar] la ki hiéu cdu hinh electron nguyén tl clia nguyén té argon, la khi hiém gan nhat ding

trudce Fe.

Céu hinh electron theoéorbital: ’HHHN‘ ’HHHN‘ ’HH IT |T |T l
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Tim hiéu dac diém ciu hinh electron 16p ngoai cing cia nguyén ti

Dua vao cac nguyeén li va quy tac néu & trén, ta c6 thé viét cdu hinh electron nguyén tt ctia
cac nguyén t6. Khi tham gia cac phan ting hoa hoc, thong thuong electron 16p ngoai cliing
ctia cac nguyén tu sé thay doi, ching c6 vai tro quyét dinh dén tinh chat hoa hoc dic trung
ctia nguyén to (tinh kim loai, tinh phi kim, ...). Cac nguyén tt ¢ 1, 2, 3 electron & 16p ngoai
cung thudng la cac nguyén ti clia nguyén t6 kim loai; cac nguyén tt c6 5, 6, 7 electron & 16p
ngoai cung thuong la nguyén ti ctia cac nguyeén t6 phi kim; cac nguyén ti c6 4 electron &
16p ngoai cung c6 thé la nguyén tu ctia nguyén t6 kim loai hodc phi kim; cdc nguyén ti ¢6 8
electron & 16p ngoai cung la nguyén t cia nguyén t6 khi hiém (trii He c6 2 electron & 16p
ngoai cuing). Duéi day la cdu hinh electron nguyén tt ctua 20 nguyén t6 dau tién trong bang
tuan hoan (Bang 4.2).

Bdng 4.2. Cau hinh electron nguyén ti ciia mét sé nguyén té @
Nguyénté | Cduhinhelectron | Nguyénto C&u hinh electron Quan sat Bang 4.2, hdy cho
biét dua trén co s& nao dé du
29¢29In62c] / . A I'e
HiZ=1) 16 Na(Z=11) 152 219 3 dodn phosphorus la nquyén t6
[Ne] 3s phi kim.
Hez=2) | 18 Mga=1y) | W
a e [Ne] 352
152! 1522522p°3s23p!
Li(z=3) Al(Z=13) i
[He] 25’ [Ne] 3523p
152252 ) 15%2522p°3s23p?
Be(Z=4) Si(Z=14)
[He] 25 [Ne] 353p? @
B(Z=5) 1s°252p! P(1=15) 15°25°2p"3s'3p’ Lithium la mdt nguyén t6 ¢6 nhiéu
[He] 25%2p' [Ne] 3s3p® cong dung, dugc st dung trong

ché tao may bay va trong mot so

Ci=g) | OBW S(Z=16) 1525°2p73573p" loai pin nhét dinh. Pin Lithium-lon
2912 224 0
[He] 25°2p [Ne] 35'3p (pin Li-lon) dang ngay cang phé
bién, nd cung cap nang lugng cho
15225%2p} 15225%2p%3s%3p° N g p‘ g g ..
N(Z=7) a(Z=17) cudc song clia hang triéu nguoi
[He] 2522p? [Ne] 3523p° T e o , b
moi ngay thong qua cdc thiét bi
19252p 19252p5353p¢ nhu mdy tinh xach tay, dién thoai
0(Z=3) [Hel 252p° Ar(2=18) INe 3573 di dong, xe Hybrid, xe dién, ... nhe
trong lugng nhe, cung cdp nang
1522s2p° 1522522p®3523p4s' ligng cao va khd naing sac lai. Dua
F(Z=9) [He] 252p° K(Z=19) [Ar] 4s' vao cdu hinh electron nquyén tu
(Bang 4.2), hay du doan lithium la
Ne(Z=10) 1525%2p° GI=20) 1522522pf3523p%4s’ kim loai, phi kim hay khi hiém?
e(Z= a(l=
[He] 2522p° [Ar] 4s?
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lectron 16p ngoai cling ctia nguyén t nguyén td, c6 thé du doan
im loai, phi kim hay khi hiém.

BAI TAP

1. Trong cac cach biéu dién electron vao cac orbital ctia phan |6p 2p & trang thai co ban, hay chon

cach phan bé dung:

(1 (4)

T VNN
2p 2p

()] (5)

NI T Nl
2p 2p

(3) (6)

T RN
2p 2p

2. Cho nguyén t6 X c6 2 I6p electron, I&p thi 2 ¢6 6 electron. Xac dinh s6 hiéu nguyén ti cta X.
3. G trang thai ca ban, nguyén ti cia nhitng nguyén t6 nao dudi day cé electron doc than?
a) Boron; b) Oxygen; ¢) Phosphorus; d) Chlorine.

4.Viét cdu hinh electron nguyén tl ctia cac nguyén té: carbon (Z = 6), sodium (Z = 11) va oxygen

(Z = 8). Cho biét sé electron I&p ngoai cing trong nguyén ti clia cadc nguyén té trén. Ching la
kim loai, phi kim hay khi hiém?



CAU TAO BANG TUAN HOAN
5 | CAC NGUYEN TO HOA HOC

e :

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

— M6 ta dugc cau tao clia bang tuan hoan cac nguyén t6 hod hoc va néu dugc
cac khai niém lién quan (6, chu ki, nhém).

— Néu dugc nguyén tac sap xép clia bang tuan hoan cac nguyén té hod hoc (dua
theo cdu hinh electron).

— Phan loai dugc nguyén t6 (dua theo cdu hinh electron: nguyén to's, p, d, f; dua
theo tinh chat hoa hoc: kim loai, phi kim, khi hiém).

A J

@ Cach day hang nghin ndm, ngugi ta chi biét dén
mot s6 nguyén té nhu dong (copper), bac (silver)
va vang (gold). Méai dén nam 1700, ciing chi mdi co
13 nguyén t6 dugc xac dinh. Khi do, cdc nha hod
hoc nghi ngd rdng van con nhiéu nguyén té bi an
khac chua dugc khdm pha. Bang viéc st dung cac
phuong phap khoa hoc hién dai, chitrong moét thap
ki (1765 —1775) da c6 thém 5 nguyén té hoa hoc
dugc xac dinh. Trong do, c6 3 khi khdng mau la A csc kim loai déng (copper), bac (silver)
hydrogen, nitrogen va oxygen. Tinh dén nam 2016, va vang (gold) trong tu nhién
tong cong da co 118 nguyén t6 hod hoc dugc xac
dinh trén badng tuan hoan cac nguyén té hoa hoc. Trong bang tuan hoan, cac nguyén té
dugc sép xép theo nguyén tac nao va cé maéi lién hé nhu thé nao véi cau hinh electron
nguyén ti clia nguyén to dé?

J LICH SU PHAT MINH DINH LUAT TUAN HOAN VA BANG TUAN HOAN CAC
NGUYEN TG HOA HOC

> Tim hiéu lich sit phat minh dinh luat tudn hoan va bang tuan hoan cac nguyén té hoa hoc

Nam 1869, nha hoa hoc va gido vién ngudi Nga, D. I. Mendeleev (Men-dé-1é-ép) da cong bo
mot Bang tudn hoan cac nguyén t6 hoa hoc. Trong nam nay, mét nha hoa hoc ngudi Duc,
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L. Meyer (May-0) ciing da cong b6 mot Bang tuan hoan
tuong tu. Tuy nhién, Mendeleev la ngudi cong bo trudce va
giai thich t6t hon vé sy hiiu dung cta bang tuan hoan do
ong dé nghi.

Hai nha khoa hoc déu sap xép ciac nguyén t6 vao cac hang
va cac cot theo chiéu ting dan khoéi lugng nguyén tu, bat
dau & hang méi (Bang cia Mendeleev) hoac cot méi (Bang
ctia Mayer) khi tinh chat cia nguyén t6 lap lai.

Ti==50 Zr== 90 ? =180
Vb1 Nb== 94 Ta =182
Or =52 Mo== 96 W =186
Mnm=b6 Rhe=1044 Pt=m1974
Fo==56 Ruew104,4 Ir==198
Ni = Co == 59 Pd=106,6 Os==199
H=1 Cu=634 == 108 Hg == 200
Bes= 9,4 =24 Zne=652 Cd=112
Ba=11 - 27,4 7 =88 Ure=116 Aa==1977
Cam 12 Si w28 ?=10 Sn=118
N=14 Pa=3l As==1b 8b == 122 Bi==210?
Q=16 S==32 Se=T794 Te=128?
F=19 Cl=355 Br==80 I =127
Liwe 7 Na == 23 K =39 Rbs=e854 Cp==133 T == 204
Ca =40 Sr=87,6 Ba==137 Pb == 207
Te=i45 Ce = 92
TEr == 56 La-==94

TY¥t=60 Di=95
Mn=1756 Th==1187

A\ Hinh 5.1. Bang tuan hoan cac nguyén t hoa hoc ctia Mendeleev (1869)

Nam 1871, Mendeleev da phat biéu dinh luat tudn hoan
nhu sau: Tinh chdt ctia cdc nguyén to, ciing nhu tinh chdt
cua cdc don chdt va hgp chdt tao nén tii cdc nguyén to doé
bién doi tudn hoan theo trong lugng nguyén ti cia chiing
(trong lugng nguyén tit dugc hiéu la khoi lugng nguyén ti).
Ong da du doan vé cac nguyén t6 méi, gobm 10 nguyén t6,
trong do6 c6 3 nguyén t6 (sau nay chinh la cac nguyén t6 Sc,
Ga va Ge) dugc 6ng miéu ta kha ti mi vé tinh chat vat i cia
don chat va mdt s6 hgp chat ctia chung, 7 nguyén t6 con lai
do vi tri ctia chung trong bang tuan hoan khong thuan lgi
cho viéc tién doan, nén 6ng chi mdi udc lugng duge khoi
lugng nguyén tu cua chung.

Bang tuan hoan cac nguyén t6 hoa hoc hién nay dugc xay
dung trén co s& tinh chét cta cac nguyén té va don chat,
cting nhu thanh phén va tinh chét ctia cac hgp chét tao nén
tli cdc nguyén t6 d6 bién d6i tudn hoan khi chung dugc sap
x€p theo chiéu tang ctia s6 hiéu nguyén t cua nguyén to.
Cach xdy dung nay khong nhiing gitp so sanh, du doan
tinh chét ctia don chat va hgp chét, ma con cung cip nhiéu
thong tin vé moéi nguyén t6 hoa hoc, cing nhu dinh huéng
cho viéc ti€p tuc nghién ctiu cac nguyén té6 mai.
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A Dmitri lvanovich Mendeleev
(1834 -1907)

©)

1. QuansatHinh 5.1, hdy md té bang
tuan hoan cac nguyén t6 hod hoc
clia Mendeleev. Nhan xét vé cich
sdp Xép cac nguyén to hod hoc
theo chiéu tUr trén xudng dudi
trong cing mot cot.

2. Quan sat hai nquyén t6 Te va |
trong Hinh 5.1, em nhén thay
diéu gi khac thuong?

3. Hay cho biét cdc dau cham héi
trong bang tuan hoan & Hinh 5.1
0 hamy gi?

4. Quan sat Hinh 5.2, hdy cho biét
3 nguyén to Sc, Ga va Ge nam 6
vi tri nao trong bang tuan hoan
clia Mendeleev (Hinh 5.1).
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ev da cong bo bang tuan hoan cac nguyén t6 hoa hoc,
sap x€p theo thi tu tang dan khoi lugng nguyén tu.
y dugc xdy dung trén co sé mdi lién hé gitia s6 hiéu
t6, cac nguyén t6 dugc sap xép theo thu tu tang dan

(@ BANG TUAN HOAN CAC NGUYEN T6 HOA HOC

2 Tim hiéu vé 6 nguyén t6

S0 hiéu nguyén tl]'—l Nguyen ti khoi
13 269% trung binh
Ki hiéu nquyén t6 hoa hoc Al B9 am dign
Aluminium
Tén nguyén to [NeJ3s:3p'— (u hinh electron
3 S6 oxi hod

A\ Hinh 5.3. 0 nguyén t6 aluminium

L,

» Tim hiéu vé chu ki

5 6 7 gos = 10
) B C N (o) F Ne
Boron Carhon Nitrogen ~ Oxygen Fluorine Neon
[Hel252p' [Hel2s2p [Hel2si2p? [Hel2s2p* [Hel2s2p* [Hel2si2p®

=
2
(=) 13 14 15 16 17 18
3 Al Si P S cl Ar
Aluminium  Silicon  Phosphorus = Sulfur Chlorine Argon
[NeJ3s3p' [Nel3si3p? [NeJ3s3p’ [NeJ3s3p* [NeJ3s3p* [Nel3s3p°

A Hinh 5.4. Cac nguyén t6 thuéc chu ki 2 va chu ki 3

ing s0 16p electron trong nguyén tu
t hang, goi la chu ki. S6 tht tu cta
electron clia nguyén tt cac nguyén
g tuan hoan gom 7 chu ki:

3 1a cac chu ki nho.

va 7 1a cdc chu ki 16n.

 Tim hiéu vé nhém

Bang tuan hoan hién nay c6 18 cdt, chia thanh 8 nhém A
(IA dén VIIIA) va 8 nhom B (IB dén VIIIB). Moi cét tuong
ung v6i mot nhom, riéng nhém VIIIB ¢6 3 cot (Hinh 5.2).
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5. Quan sat Hinh 5.3, em hay néu
cdc thong tin ¢ trong 6 nguyén
t6 aluminium.

©

Quan sat Hinh 5.3, cho biét so
electron I6p ngoai cling, so proton
ctia nguyén tu aluminium.

) trong bang tuan hoan cac nguyén t6 hoa
0 nguyén t6 bang s6 hi¢u nguyén tl caa

6. Quan sat Hinh 5.4, hdy nhan xét
vé 50 I6p electron trong nguyén
t{f cia cdc nguyén to cung chu ki.

©

Dua vao cau hinh electron, em
hay cho biét nquyén 6 cd s6 hiéu
nguyén tir la 20 thudc chu ki nao
trong bang tuan hoan.

7. Quan sat Hinh 5.2, nhan xét dac
diém cdu hinh electron nguyén
t{ clia cdc nguyén t trong cling
mot nhom A.

8. Quan sat nhém VIIIB trong béng
tuan hoan, cho biét nhom nay c6
ddc diém gi khac biét so véi cac
nhém con lai.



Electron hoa tri la nhiing electron cé kha nang tham gia @
hinh thanh lién két hod hoc. Chung thudng nam & Idp ngodi
cung hodc & ca phan I6p sat I6p ngoai ciing néu phén 16p do
chua bao hoa. Nhiing nguyén t6 c6 cung s6 electron hoa tri
thuong cd tinh chat hoa hoc tuong tu nhau.

9. Quan sat Hinh 5.5, nhan xét moi
quan hé giita s0 electron hoa
tri cia nquyén t{ vdi so tha tu
nhom clia nguyén to nhom A.

1A » Electron hod tri VIIIA
(1 (18)

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

a hoc gan giéng nhau va dugc 10. Quan sat Hinh 5.2, dua vao
cau hinh electron nguyén tt,

bang s6 electron & 16p ngoai hay nhan xét moi quan hé gitia

tl cdc nguyén t6 trong nhom. 50 electron hod tri cla nguyén

tl cdc nquyén to vGi s6 thi tu

> Phan loai nguyén t6 dua theo cau hinh electron va tinh nhom clia nguyén t6 nhom B.
chdt hoa hoc Néu ré céc trudng hap dic biét.

Cac nguyén t6 hoa hoc cling c6 thé dugc chia thanh cac
khoi nhu sau:

» Khoi cac nguyén t6 s gobm cac nguyén t6 thudéc nhom IA

va nhom IIA, c6 cau hinh electron: [Khi hiém] ns'* 11. Dua vao cdu hinh electron,
« Khéi cac nguyén t6 p gdbm cac nguyén t6 thuoc nhom IIIA cho biét nguyén t6 ¢d s6 hiéu
dén nhém VIIIA (trit nguyén t6 He), c6 cdu hinh electron: nguyén ti la 6, 8, 18, 20 thudc
[Khi hi€m] ns’np'**. khoi nguyén t6 nao trong bang

o o ) tuan hoan. Ching la kim loai,
» Khoi cac nguyén t6 d gom cac nguyén t6 thuoc nhom B, phi kim hay khi hiém?

¢6 cdu hinh electron: [Khi hiém] (n—1)d*ns!*2,
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« Khoi cac nguyén t6 f gom cac nguyén té xép thanh @
hai hang & cudi bang tuan hoan, cé cau hinh electron:
[Khi hiém] (n—2)f*"(n—1)d**ns? (trong d6n =6 van = 7). Nitrogen la thanh phan dinh

duGng can thiét cho su sinh
trudng, phét trién va sinh san
clia thuc vat. Biét nitrogen c6 s0
hiéu nquyén tdla 7.

Chung gom 14 nguyén t6 ho Lanthanide (tii Ce dén Lu)
va 14 nguyén t6 ho Actinide (tti Th dén Lr).

nh electron, ngudi ta phan loai cac a) Viét céu hinh electron clia
nguyén to s, nguyén té p, nguyén IGERELE
6 £ b) Nitrogen la nquyén t6 s, p, d
hay f?
at hoa hoc, nguoi ta phan loai cac ay. S L et i L
nguyén to kim loai, nguyén t6 phi 9 Nltroger) la kim loai, phi kim
suy " P hay khi hiém?

t6 khi hiém.

2 Trinh bay nguyén tac sap xép cac nguyén td trong bang

tuan hoan @

Céc nguyén t6 hod hoc dugc xé€p vao mot bang theo nhiing o -
12. Quan sat Hinh 5.2, nhan xét

chiéu tang dién tich hat nhén
nguyén t{ cac nguyén to trong
chu ki va nhom.

nguyén tic nhét dinh, goi la bang tudn hoan. Bang tuin
hoan hién nay gom 118 nguyén t6 hod hoc. Vi tri ctia méi
nguyén t6 hoa hoc trong bang tuan hoan dugc xac dinh qua
s6 thi tu 6 nguyén t6, chu ki va nhém. Khi sap xép nhu vy,
su tuan hoan tinh chat ctia cac don chat va hgp chat dugc
thé€ hién qua chu ki va nhém.

g tuan hoan:
g dan cta dién tich hat nhan nguyén tu.
trong nguyén tti dugc x€p cung mot chu ki.

a tri trong nguyén tl dugc xép cung mdt nhom,

Silicon 1a mét nguyén t6 phd bién va 6 nhiéu (ing dung
trong cudc song. Silicon siéu tinh khiét la chat ban dan, dugc
dung trong ki thudt vo tuyén va dién ti. Ngoai ra, nguyén to
nay con dugc st dung dé ché tao pin mét tr6i nham muc dich
chuyén d6i néng lugng anh sang thanh néng luong dién dé
cung cap cho cac thiét bi trén tau vi tru. Xac dinh vi tri cia /. Nha may dién s dung pin mat troi
nguyén td silicon (Z = 14) trong bang tuan hoan.
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@ Nam 1789, nha khoa hoc A. Lavoisier (La-voa-die) ngudi Phap da xép 33 nguyén té hod hoc
thanh nhom céc chat khi, kim loai, phi kim va "dat".
Nam 1829, nha hoé hoc ngugi Buc J. W. Débereiner (B6-be-rai-nc) da nghién cliiu moét hé
thong phan loai cac nguyén t6 hoé hoc.

Chlorine  Bromine lodine Lithium  Sodium  Potassium
35,453 79,904 126,90 6,94 2299 3910
(35,453 + 126,90) : 2 = 81,777 (gan (6,94 +39,10) : 2 = 23,02 (gan bang 22,99)
bang 79,904) Chlorine, bromine va Lithium, sodium va potassium dé phan (ing
iodine dé phan ting véi kim loai Vi nuéc G nhiét do thuong

A\ Théng tin vé hai bd ba nguyén té theo nguyén tic phan loai cac nguyén té hoa hoc theo Dobereiner
Nam 1864, nha hoad hoc ngudi Anh, J. Newlands (Niu-lan) dé xuat moét so dé sép xép cac
nguyén t6. Ong nhan thay rang khi cac nguyén t6 dugc sdp xép theo khéi lugng nguyén
tlr tdng dan, tinh chat clia chung ldp lai cé quy luat tuong tu nhu mot quang tdm trong am
nhac, trong dé nguyén t6 thi tam |ap lai tinh chat clia nguyén té dau tién. Sau dé, 6ng dat
tén cho quy luat nay la “Quy luat quang tam”.

Cac nguyén té c6 tinh chat tuong tu nhau nam trén cing mét hang

/r Tuong tu
A-H 1 A F 8 — chodic —
nguyén té
khac
B Li 2 B Na 9 >
Cc G 3 CcMgio —
Mét
aung< D Be 4 D Al 1 >
tam
E € 5 E Si 12 >
F N6 F P 13 >
LG O 7 G S 14 >

A\ Céch sép x&p cac nguyén té hoa hoc ciia John Newlands"

© Nguon: 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 va xac dinh vi tri clia cdc nguyén t6 sau trong bang tuan hoan. Cho biét
ching thudc khéi nguyén té nao (s, p, d, f) va ching la kim loai, phi kim hay khi hiém:
a) Neon tao ra anh sang mau doé khi s&r dung trong cac 6ng phong dién chan khéng, dugc st
dung réng rai trong cac bién quang cdo. Cho biét Ne c6 sé hiéu nguyén tir 1a 10.
b) Magnesium dugc stt dung dé lam cho hop kim bén nhe, dac biét dugc ing dung cho nganh
céng nghiép hang khéng. Cho biét Mg c6 s6 hiéu nguyén td la 12.
2. Day nao gém cac nguyén t6 c6 tinh chat hoa hoc tuong tu nhau? Vi sao?
a) Oxygen (Z = 8), nitrogen (Z =7), carbon (Z =6).
b) Lithium (Z = 3), sodium (Z = 11), potassium (Z = 19).
¢) Helium (Z = 2), neon (Z = 10), argon (Z = 18).
3. Viét cau hinh electron nguyén tl clia cac nguyén té sau:
a

) Nguyén t6 thudc chu ki 4, nhom lIA. b) Nguyén t6 khi hiém thudc chu ki 3.
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XU HUGNG BIEN DOI MOT SO TINH CHAT CUA
NGUYEN TU CAC NGUYEN TO, THANH PHAN
VA MOT SO TINH CHAT CUA HOP CHAT TRONG
MOT CHU Ki VA NHOM

My TIEU |

— Gidi thich dugc xu hudng bién déi ban kinh nguyén t& trong moét chu ki,
trong mét nhom (nhém A).

— Nhan xét va gidi thich dugc xu huéng bién déi dd am dién va tinh kim loai,
phi kim cla nguyén t& cac nguyén t6 trong moét chu ki, trong mét nhom
(nhom A).

- Nhan xét dugc xu huéng bién ddi thanh phén va tinh chét acid/base cla
cac oxide va cac hydroxide theo chu ki. Viét dugc phuong trinh hoa hoc
minh hoa.

A

@ Kim loai kiém la cac kim loai thudc nhém 1A, bao gém: lithium (Li), sodium (Na), potassium
(K), rubidium (Rb), caesium (Cs), francium (Fr). Ching phan Uing dugc vdéi nudc va gidi phdng
khi hydrogen. Vay kha nang phan tng véi nudc clia cac kim loai trén ¢ giéng nhau hay
khong? Dua vao bang tuan hoan cac nguyén té hod hoc, ching ta cé thé giai thich dugc xu
hudng bién ddi tinh chét hod hoc co ban clia nguyén ti cac nguyén to khong?

&) BAN KiNH NGUYEN TU

Y Giai thich xu hudng bién d6i ban kinh nguyén ti cia cdc nguyén té nhém A

Chiéu giam dan cua ban kinh nguyén tu
Nhém 1A A WA VA VA VIA  VIA VIIA @

: ) 1. Quan sét Hinh 6.1, cho biét ban
37 31
u Be B Cc N o F N kinh nguyén ti cla cac nguyén
Q@ O 0 0 0 0 0 o0 t0 trong moi chu Ki va trong moi
H g m e m nhom A bién doi nhu thé nao.
- Na Mg Al si P s c Ar
{1 Q@00 000
Eﬁ 186 160 143 118 110 103 100 98
:’I,: K Ca Ga Ge As Se Br Kr
! Q@oooo0oo 2. Xu hung biéh dsi ban kinh
‘2 227 197 135 122 120 119 114 112 A %) 5 7 A ~
o LT s nguyén tif cla cic nguyén
g 0 o O 20000 trong moi chu ki va trong moi
nhém A do yéu t6 nao gay ra?
248 215 167 140 140 142 133 131 0aq ,
cs Ba T Pb Bi Po At Rn Giai thich.
265 222 170 146 150 168 140 140

A\ Hinh 6.1. Ban kinh nguyén ti ciia mét s nguyén t3 dugc biéu dién
bang pm (1 pm=10"2m)"

" Nguon: Thandi Buthelezi, Laurel Dingrando, Nicholas Hainen, Cheryl Wistrom, Dinah Zike (2008), Chemistry Matter
and Change, The McGraw — Hill Companies, Inc.
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0i ban kinh nguyén tu:
U cuia cac nguyén t6 nhom A cé xu
an hoan theo chiéu ting cua dién

ki, nguyén ti ctia cac nguyén t6
electron. T trai sang phai, dién
1iguyén tu tang dan nén electron
sé bi hat nhan hut manh hon, vi
Juyén tu clia cdc nguyén to cé xu

, theo chiéu tu trén xudng dudi,
ang dan nén ban kinh nguyén tu
g.

@ DO AMDIEN

Y Giai thich xu hudng bién d6i 46 am dién ctia nguyén tir cac

nguyén t6 nhom A

P am dién cia mdt nguyén tl dac trung cho kha nang hut
electron ctia nguyén tt d6 khi tao thanh lién két hod hoc.

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

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

V Béng 6.1. Gia tri d am dién ctia nguyén ti mét s& nguyén t6 nhém A

theo Pauling”

Nhom
N IA A | IA | IVA | VA | VIA | VIIA | VIIIA
Chu ki

1 H He
2,20

2 Li Be B C N (0] F Ne
0,98 | 1,57 | 2,04 | 2,55 | 3,04 | 3,44 | 3,98

3 Na Mg Al Si p S a Ar
0,93 | 1,31 | 1,61 | 1,90 | 219 | 2,58 | 3,16

4 K Ga Ga Ge As Se Br Kr
0,82 | 1,00 | 1,81 | 2,01 | 218 | 2,55 | 2,96

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

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

and Change, The McGraw — Hill Companies, Inc.
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Dua vao xu huéng bién doi ban
kinh nguyén t{f cta cdc nguyén to
trong bang tuan hoan, em hay sap
X€p cac nguyén to sau ddy theo
chiéu tang dan ban kinh nguyén
td: Li, N, 0, Na, K.

©)

3.Turs0 liéu trong Bang 6.1, nhan xét
su bién dGi gia tri d6 am dién cla
nguyén tl cac nguyén to trong
mot nhém va trong mét chu ki.
Gidi thich.

4. Hay cho biét visao trong Bang 6.1,
gid tri do am dién cla nguyén tl
cac nquyén to nhém VIIIA con dé
trong.

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



an hoan theo chiéu tang cua dién

heo chiéu tang dan ctia dién tich
tia hat nhéan véi cac electron 16p
g. Do d6, do am dién ctia nguyén
xu huéng tang dan.

heo chiéu ting dan cua dién tich
nguyén tu ting nhanh, luc hut
ac electron 16p ngoai cuing giam.
ctia nguyén tt cac nguyén té c6

[@ TiNH KIM LOAI, TiNH PHI KIM

Y Gidi thich xu huéng bién d6i tinh kim loai, tinh phi kim
clia cac nguyén t6 nhom A
— Tinh kim loai 1a tinh chat cia mdt nguyén t6 ma nguyén
tt dé nhuong electron.
— Tinh phi kim la tinh chét ctia mot nguyén t6 ma nguyén
tt dé nhan electron.

+
o. & .o o. ® .o
@ .- @
[ ° ° [ (] [}
[ ) [ ] [ ) [ ]
Nguyén t sodium (Na) lon sodium (Na’)
(a)
P ~ P a1
° °
: +9 e + le » : +9 :
° °
LX) L 'Y n
Nguyén td fluorine (F) lon fluoride (F)
(b)

A\ Hinh 6.3. Qua trinh nhuong, nhan electron
cuia nguyén ti sodium (a) va fluorine (b)

©)

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

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

6. Khd nang nhudng hodc nhan
electron hod tri cia nguyén td céc
nguyén t6 nhom A thay doi nhu
thé nao khi:

a) di tir ddu chu ki dén cudi chu ki?
b) di tir ddu nhom dén cudi nhém?
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h kim loai, tinh phi kim:

phi kim ctia cac nguyén t6
6ng bién doi tudn hoan theo
tich hat nhén:

eo chiéu tdng dan ctia dién tich
a hat nhan véi cac electron 16p
do, tinh kim logi ciia cdc nguyén
kim tang dan.

eo chiéu ting dan cta dién tich
a hat nhan véi céc electron 16p
do, tinh kim loai ctia cdc nguyén
kim gidm dan.

&) TINH ACID - BASE CUA OXIDE VA HYDROXIDE

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

Xét mot s6 phan ung sau:

Na,O + 2HCl — 2NaCl + H,0

NaOH + HCl — NaCl + H,0

ALO, + 6HCl —> 2AICl, + 3H,0

AlL,O, + 2KOH + 3H,0 — 2K[AI(OH),]
AI(OH), + KOH — K[AI(OH),]
AI(OH), + 3HCI — AICL, + 3H,0

SO, + KOH — KHSO,

SO, + 2KOH — K,SO, + H,0

H,SO, + 2KOH — K,SO, + 2H,0

H,SO, + KOH —> KHSO, + H,0
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Dua vao xu hudng bién doi tinh kim
loai — phi kim clia cdc nguyén to
trong bdng tuan hoan, hay sap xép
cac nguyén to sau day theo chiéu
giam dan tinh kim loai: sodium,
magnesium va potassium.

©)

7. Tu cac phan (ing cla cac oxide
va hydroxide: Na,0, NaOH, Al,0,,
Al(OH),, SO,, H,S0, v6i cac dung
dich HCl, KOH, hay nhan xét
tinh acid, base clia cac oxide va
hydroxide trén.



WV Béng 6.2. Tinh acid - base cia oxide va hydroxide tuong ting ctia cac @
nguyén té thudc chu ki 2 va 3 (ling véi hoa tri cao nhat clia cac nguyén t6)

8. Quan sat Bang 6.2, hay lién hé

1A 1A A IVA VA VIA VIIA o o e .
xu huéng bién doi tinh acid,
Li,O BeO BO O, | NO, tinh base cta oxide va hydroxide
(Basic (Oxide 2| (Addic | (Addic tuong ting véi tinh kim loai,
) N (Acidic oxide) | . . o, .
oxide) | ludng tinh) oxide) | oxide) phi kim cla cac nguyén t6 trong
OH | Be(OH), | o0 | HCO, | HNO, chuki.
(Base | (Hydroxide s (Acid (Adid
manh) | luGng tinh) (Add yéu) yéu) | manh)

Na,0 MgO ALO, SO, P,O, SO, | 0,0,

(Basic (Basic oxide) (Oxide (Acidic | (Acidic | (Acidic | (Acidic

oxide) luGng tinh) | oxide) | oxide) | oxide) | oxide)

NaOH | o | AIOH, | HSO, PO, T s, | Hao, @

(Base 9(OH), (Hydroxide | (Acid (Add (Acid | (Acid rat .

manh) (Base yéu) wengtinh) | yé) trung ) Dua vao xu hudng bién doi tinh
' binh) ' ' acid — base cla oxide va hydroxide

tueng ting clia cdcnguyén td trong
bang tuan hoan, hay sap xép cac
chu ki, theo chiéu tang dan cua dién tich hgp Chat sau day theo, ch!eu glam

dan tinh acid cta ching: HSi0, ,

inh base ctia oxide va hydroxide tlio’ng HCIO  H.SO H.PO
i 47777740 T3 Ty
|

an, tinh acid ctia ching ting dan.

@

Aspartame la mot chat lam ngot nhén tao, duoc st dung Agpar tam__e_

trong mot 56 loai soda danh cho nquai an kiéng. Xac dinh
vi tri clia cac nguyén t0 tao nén aspartame trong bang C14H18N205
tuan hoan. Trong s6 cc nguyén to d6, nguyén t6 nao c6
tinh phi kim manh nhét?

/. Céng thifc cau tao ctia phan ti aspartame

1. Nguyén tr cla nguyén t6 nao sau day c6 ban kinh nhé nhat?
A.Si(Z=14) B.P(Z=15)
C.Ge(Z=32) D.As (Z=33)
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2.Bon nguyén to A, E, M, Q cuing thuéc mét nhém A trong bang tuan hoan, c6 s6 hiéu nguyén t
lan luot 1a 9, 17, 35, 53. Cac nguyén t6 nay dugc sap xép theo chiéu tinh phi kim tang dan theo
day nao sau day?

A.A,QEM B.Q MEA

C.AEMQ D.A,M,E Q

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

X: 1522522ps3s! Q: 1522522p®3s? Z: 15?2522p%3s23p!

Tinh base tang dan cla 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 ¢ tinh phi kim manh
nhat. Giai thich.

5. Cho bang s6 liéu sau:

Kim loai kiém Ban kinh nguyén tir (pm) Do am dién
Li 152 0,98
Na 186 0,93
K 227 0,82
Rb 248 0,82
G 265 0,79

Hay vé dé6 thi hodc biéu d6 déi véi hai dai lugng ban kinh nguyén tirva do am dién trong bang
s0 liéu trén. Quan sat va cho biét hai dai lugng nay bién thién nhu thé nao? Giai thich.
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DINH LUAT TUAN HOAN —

7] YNGHIA CUA BANG TUAN HOAN
CAC NGUYEN TO HOA HOC

MucTIEU :

— Phat biéu dugc dinh luat tuan hoan.
— Trinh bay dugc y nghia clia bang tuan hoan cac nguyén té hoa hoc: Méi lién
hé gilia vi tri (trong bang tuan hoan cac nguyén t6 hoa hoc) vai tinh chat va

nguac lai.
A J
@ Fluorine dugc s dung lam chat oxi hod cho nhién liéu long 9 18,998
dung trong tén Ita. Fluorine (F) la mot nguyén té hod hoc ¢ s6 F 3,98
hiéu nguyén t&r bang 9, thudc chu ki 2, nhém VIIA. T vi tri clia Fluorine
cua fluorine trong bang tuan hoan, ¢ thé du dodn duagc tinh 19252p°

chat hod hoc co ban cla fluorine khéng? Kha nang phan tng X
cta fluorine nhu thé nao?

A Nguyén té fluorine

& PINH LUAT TUAN HOAN

Y Tim hiéu su bién d6i cau hinh electron nguyén ti clia cac
nguyén td nhom A va dinh luat tuan hoan

WV Béng 7.1. C4u hinh electron 16p ngoai ciing ctia nguyén ti
cac nguyén té nhém A

ASENENEEEN

He 1. Quan sdt Bang 7.1, hdy nhan xét
1s' 1s? vé s0 electron IGp ngoai ciing
i Be B C N o F Ne clia nguyén t cdc nguyén to
28" 258 2s72p' 2s2pt 2s2pP 25'2pt 25P2p° 2s%2pf nhom A trong cing mot chu ki

va trong cung mt nhém?

Na Mg Al Si P S a Ar
35 352 3s3p! 3sBp? 3s3p® 3s33pt 3s3p>  3s33p’

K G Ga Ge As Se Br Kr
45" 4t AsAp' AstAp? AstApd AstApt AsPApd AstAp®

Rb Sr In Sn Sh Te | Xe
55 552 5s%5p" 5s?5p? 5s25p  5s%5p*  5s?hp®  5s?pS

(s Ba Tl Pb Bi Po At Rn
6s' 65’  6s6p' 6s%6p? 6s6p® 65%6p* 656p’  65%6p°
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Su bién d6i tudn hoan vé cdu hinh electron 16p ngoai cting
ctia nguyén tl cac nguyén t6 khi dién tich hat nhan tang dan
chinh 14 nguyén nhén ctia sy bién d6i tuan hoan vé tinh chat
clia cac nguyén td, cting nhu hgp chat ctia chung.

‘

oan:

ic nguyén to va don chdt, ciing nhu
inh chdt cia cdc hop chdt tao nén ti
bién doi tudn hoan theo chiéu ting
nhan nguyén ti.

@ Y NGHIA CUA BANG TUAN HOAN
CAC NGUYEN TO HOA HOC

2 Trinh bay méi quan hé giiia cau hinh electron, vi triva tinh
chdt clia cac nguyén td trong bang tuan hoan

Cau hinh electron

Na Vi tri
» Chuki:3
1522522p°3s! "/
Nhém: IA

S6 16p electron: 3

S6 electron 18p ngoai cung: 1

Tinh chat
D6 am dién nho, ban kinh nguyén tu 16n, ...
Na: kim loai manh
NaOH: base manh
Na,O: basic oxide

A\ Hinh 7.1. M&i quan hé vi tri, ciu hinh electron va tinh chat ctia sodium

WV Bdng 7.2. Quan hé giita vi tri va tinh cht cGia nguyén té calcium (Z = 20)

Cau tao nguyén tir Ca Vi tringuyén t6 Ca
Cau hinh electron: ? S0 thir tu nguyén t6:?
S6 proton, s6 electron: ? ? So tha tu chuki:?

S0 16p electron:? Nhém:?
S0 electron [6p ngoai cling: ?
Tinh chat nguyén té Ca

—Tinh kim loai, tinh phi kim: ?

— Hoa tri cao nhat véi oxygen: ?

— (6ng thic oxide cao nhat: ?

— (0ng thic hydroxide tuang tng: ?

—Tinh acid, base clia oxide cao nhat va hydroxide: ?
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Hay néu xu hudng bién d6i mot so
tinh chat clia cdc nquyén to, don
chdt va hop chdt ca ching dé
minh hoa ndi dung cta dinh ludt
tuan hoan.

©)

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

®)

a) Nguyén to potassium thudc
0 19 trong bang tuan hoan. Cho
biét cau tao clia nquyén tir nay.
b) Nguyén tir cla nguyén to
chlorine ¢6 17 proton. Cho biét
vi tri clia nguyén to nay trong
bang tuan hoan.

¢) Nguyén ti cia nguyén to sulfur
thudc 6 16 trong bang tuan hoan.
Cho biét tinh chat hoa hoc co ban
clia nguyeén to sulfur.



la mot nguyen t6 trong bang tuan
ra cau tao nguyén tu ctia nguyén to
U do, co thé suy ra nhiing tinh chat
ta no.

@

Potassium hydroxide (KOH) la mt trong nhiing hod chat quan trong - l -
cGia nganh cong nghiép. Chat nay dugc sir dung dé san xudt chét tdy )

.
rlfa gia dung, thudc nhudm vai, phén bon, ... Hay du dodn hydroxide ! =
nay cd tinh base manh hay yéu.

KOMH

-

/. Potassium hydroxide

1. Cac nguyén t6 trong bang tuan hoan dugc sdp xép theo chiéu tang dan

A. khoi lugng nguyén tu. B. ban kinh nguyén ta.
C.s6 hiéu nguyén tur. D. do6 am dién clia nguyén t.

2. Nguyén t6 Ca c6 s6 hiéu nguyén tu la 20. Phat biéu nao sau day vé Ca la khéng dung?

A.S6 electron & vo nguyén tir clia nguyén té Ca la 20.

B. V6 clia nguyén tir Ca c6 4 I16p electron va I&p ngoai cung c6 2 electron.
C. Hat nhan ctia nguyén t6 Ca cé 20 proton.

D. Nguyén t6 Ca la mét phi kim.

3. Mot nguyén t6 kim loai dugc st dung lam vé lon nudc giai khat. Nguyén tl ciia nguyén té nay
c6 cdu hinh electron: [Ne] 3s?3p’. Hay xac dinh tén nguyén t6 nay va vi tri cla n6 trong bang
tuan hoan. Néu cau tao nguyén tl va tinh chat ctia nguyén té nay.

4.Nguyén t cla mot nguyén té cé cau hinh electron: [Ar] 4s2. Nguyén t6 nay la mot trong nhiing
nguyén t6 thiét yéu cho ca thé, dugc bd sung trong cac san pham sira. Hay xac dinh vi tri clia
nguyén té nay trong bang tuan hoan va cho biét tinh chat cta né.
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Trinh bay va van dung dugc quy tac octet trong qua trinh hinh thanh lién két

hod hoc cho cac nguyén t6 nhém A.

@ Khi lién két véi nhau, nguyén tr clia cac
nguyén t6 dudng nhu da cd gang “bat
chudc”cau hinh electron nguyén tirclia
cac nguyén t& khi hiém dé bén vimng
hon. Diéu nay da dugc nha hod hoc
nguai My Lewis (Li-uyt, 1875 — 1946) dé
nghi khi nghién cdu vé su hinh thanh
phan ti tr cac nguyén tir. Ong goi do 1a
quy tac octet. Quy tac octet la gi?

A Vi sao nguyén tit hydrogen

khéng ton tai doc lap nhu nguyén tir helium?

(&) LIEN KET HOA HOC
2 Tim hiéu sy hinh thanh lién két hoa hoc

@0 — @:0

H H H,
+9 e + o +9 E - +9 : +9
F F F,

A\ Hinh 8.1. Su hinh thanh cac phan tit hydrogen va fluorine

@

©)

1. Hinh 8.1 gidi thich su hinh

thanh phan tu hydrogen (H,)
va fluorine (F,) tlr cdc nquyén
tli. Theo em, cdc nguyén tu
hydrogen va fluorine da “bat
chudc” cau hinh electron cla
cac nguyeén ta 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 tu chlorine (Cl,) va
oxygen (O,) tU cdc nguyén tu
tueng ting.



ugc tao nén tii cic nguyén ti bang cac
a hoc.

@ QUY TAC OCTET

2 Tim hiéu cach van dung quy tic octet trong su hinh thanh @
phén ti nitrogen (N,) 3. Tur Hinh 8.2, cho biét méi nquyén
tl nitrogen da dat dugc cau hinh
electron bén viing clia nquyén tir
khi hiém nao.

D¢ dat cdu hinh electron bén viing ctia cac khi hiém gin
nhit, nguyén tl ctia cac nguyén t6 c¢d xu hudéng nhuong,
hodc nhén thém, hoac goép chung cac electron hoa trj véi cac
nguyén ti khac khi tham gia lién két hoa hoc. Vi duy, lién két
gifia 2 nguyén ti nitrogen (N) trong phan ti nitrogen (N,)
dugc tao thanh do mdi nguyén ti nitrogen da gop chung 3
electron hoa tri, tao nén 3 cap electron chung nhu Hinh 8.2.

o '.. .”..©

y . y
[ ] :l-Z e + o +_/ ° — @ 20 @ A 3 > 7 A
A v P Nguyén t& cla cdc nquyén
[ ] (] [ ] [ ] P \ o ,
o o t0 hydrogen va fluorine ¢4 xu
N N N, hudng cho di, nhan thém hay

gop chung cac electron hod tri
khi tham gia lién két hinh thanh
phén ti hydrogen fluoride (HF)?

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

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

Nguyén tt sodium c6 1 electron & 16p ngoai cung. Néu mat
di 1 electron nay, nguyén tl sodium sé dat dugc cau hinh
electron bén viing sau:

- -+
[ ] [ ] [ ] [ ] a . o ,
° 2 o ° > o 4. lon sodium va ion fluoride c6
@ L > @ + le diu hinh elelctron\ cla cac khi
hiém tuong ting nao?
[} (] [} [ ) [} Y
[} [ ] [ J [}
Nguyén t sodium (Na) lon sodium (Na*)

A\ Hinh 8.3. Su hinh thanh ion Na*
Phén tt thu dugc mang dién tich duong, goi 1a ion sodium, ki hiéu Na*.

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

&



o.o B o.o - @

% * N - | ® 5. Trinh bay su hinh thanh ion

le +9

lithium. Cho biét ion lithium cd

. v Y 2 ’ - N
cau hinh electron cta khi hiém
[ N J | [ N J _ , N
tuong ing nao?
Nauvén tu fluorine (F) lon fluoride (F7)

A\ Hinh 8.4. Sy hinh thanh ion F~

Phan tt thu dugc mang dién tich 4m, goi la ion fluoride,
ki hiéu F.

anh lién ket hod hoc, nguyén ti cia cdc nguyén t6 nhom A c6
p VO ngoai cung co 8 electron tuong ting véi khi hiém gan nhat
i hiém helium).

il

@Khéng phai trong moi trudng hop, nguyén ti clia cac @

nguyén t6 khi tham gia lién két déu tuan theo quy tac Biét phan t& magnesium oxide
octet. Ngudi ta nhan thdy mét sé phan tir co thé khong hinh thanh béi cic ion Mg2* va
tuan theo quy tac octet. Vi du: NO, BH,, SF,, ... O Van dung quy tic octet, trinh
V&i nguyén tr clia cdc nguyén té nhom B, ngudi ta ap bay su hinh thanh cac ion trén tif
dung mot quy tic khac, tuong Ung véi quy tic octet, 1 nhiing nguyén td tuong ung.

quy tic 18 electron dé gidi thich xu huéng khi tham gia
lien két hod hoc clia chung.

BAI TAP

1. Nguyén ti clia nguyén t6 nao sau day c6 xu hudng dat cau hinh electron bén ving cta khi
hiém argon khi tham gia hinh thanh lién két hoa hoc?

A. Fluorine. B. Oxygen. C. Hydrogen. D. Chlorine.
2. DE€ dat quy tac octet, nguyén tlr clia nguyén té potassium (Z = 19) phéi nhuéng di
A. 2 electron. B. 3 electron. C. 1 electron. D. 4 electron.

3.Van dung quy tac octet, trinh bay sa d6 m6 ta su hinh thanh phan t potassium chloride (KCl)
tUr nguyén ti clia cadc nguyén t6 potassium va chlorine.

4. Gidi thich su hinh thanh lién két trong phan ti H,0 bang cach dp dung quy tac octet.

@®-



LIEN KET ION
My ey \

— Trinh bay dugc sy hinh thanh lién két ion (néu maét s6 vi du dién hinh tuan
theo quy tac octet).

— Néu duoc cdu tao tinh thé NaCl. Giai thich dugc vi sao cac hap chat ion
thudng & trang thai rén trong diéu kién thudng (dang tinh thé ion).

— L3p rap dugc mo hinh tinh thé NaCl (theo mé hinh ¢é sdn).
S )

9

@ Hon 50% dugc pham strdung trong y té dugc san xudt
dudi dang mudi véi muc dich thic ddy su hap thu
cac dugc chat vao méau, tdng cuong hiéu qua diéu tri.
Trong do, thudng gap nhat la cdc mudi hydrochloride,
sodium hodc sulfate.

Mudi thuong la cac hgp chét chida lién két ion. Lién 5= ._
kétion la gi? A Dugc pham trong cuédc séng

&) 10N VA SU HINH THANH LIEN KET ION

2 Tim hiéu vé su hinh thanh ion

- ©)
@ o mmmp Q + le 1. Quan sét Hinh 9.1, nhan xét s6

« O, o« o e electron trén [Gp vo vdi so proton
trong hat nhan cia mai ion tao

Nguyén t sodium (Na) lon sodium (Na*) thanh.
(@)
o« . e N 2. Trinh bay cach tinh dién tich
Q v e - Q cla cdc ion thu dugc khi

nguyén td nhudng hodc nhan
thém electron trong Hinh 9.1.
Nguyén tif oxygen (O) lon oxide (O%) 3. lon Na* va ion O* thu dugc ¢6
b A ~, A v, sz ‘A
®) bén vitng vé mdt hod hoc khong?
A\ Hinh 9.1. Minh hoa qua trinh hinh thanh ion 2 gL [
Ching ¢6 cdu hinh electron

nguyén ti cla nguyén t6 nao?

electron, nguyén tt tré thanh ion duong
electron, nguyén tu tré thanh ion am

ién tich trén cation hodc anion bang s6
a nguyén tu da nhuong hodc nhan.



> Tim hiéu phan iing caa sodium véi chlorine

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

‘ L] + oo
+11 ) +17 : => +11 3 +17 g
., ° . L . o ., . .. L . o®
Na a Na* a
Nguyén ti sodium Nguyén tir chlorine lon sodium lon chloride
(cation) (anion)

Sodium chloride (NaCl)
A\ Hinh 9.2. Minh hoa sy hinh thanh lién két ion trong phan ti NaCl

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

ét ion 1a lién két duoc hinh thanh bai luc
h dién gitia cac ion mang dién tich trai dau.
€t ion thuong dugc hinh thanh khi kim loai
inh tac dung véi phi kim dién hinh.

& TINH THE ION

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

NaCl 13 hgp chédt ion phé bién va quen thudc trong doi
song. Trong diéu kién thudng, hgp chat nay ton tai dudi
dang tinh thé ran, cting, dé tan trong nudc va cé nhiét do
néng chay kha cao (801 °C).

®Cr
« Na*

A\ Hinh 9.3. Tinh thé NaCl thuc t& (a) va mé hinh 6 mang tinh thé NaCl (b)

O mang tinh thé 1a don vi nhé nhét ctia mang tinh thé, hién
thi cdu truc khong gian ba chiéu ctia toan bo tinh thé.

Tinh thé ctia mét chét c6 thé xem 1a mot 6 mang lap di lap
lai trong khong gian ba chiéu.

G-

©)

4. Trong cac nguyén t6 kim loai va
phi kim, nguyén t{ cla nhiing
nguyén t6 nao ¢ xu hudng tao
thanh cation hodc anion? Gidi
thich.

5. Quan sat Hinh 9.2, hay trinh bay
su hinh thanh lién két ion trong
phan t NaCl khi sodium tac dung
vdi chlorine.

6. Cacion Na* va (1" c6 cau hinh
electron nqguyén tir clia cac khi
hiém tuong ting nao?

®)

Trinh bay su hinh thanh lién
két ion trong phan ti MgO
khi magnesium tac dung véi
oxygen.

7. Quan sat Hinh 9.3, cho biét:

a) Tinh thé NaCl ¢6 cdu tric cda hinh
khoi nao.

b) Cacion Na* va CI- phan bd trong
tinh thé nhu thé nao.

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

8. Em hiéu thé ndo vé tinh thé& ion?



Do cac hgp chition c6 ciu trac tinh thé va lyc hut tinh dién manh nén ching thuong tén
tai ¢ trang thai ran trong diéu kién thuong.

n thuong, cac hgp chat ion thuong ton tai ¢ trang thai ran, kho nong
oi va khong dan dién & trang thdi ran. Hop chit ion thudng dé tan
thanh dung dich c6 kha nang dan dién.

2 Thuc hanh I3p rap mé hinh tinh thé NaCl (theo mé hinh c6 san)
Buidc 1: Xac dinh s6 lugng moi loai khéi cau va s6 lugng cac
thanh noi can st dung.
Budc 2: Lap xen ké cac khéi ciu va thanh n6i nhu hinh
minh hoa (Hinh 9.4a).
Buiéc 3: Hoan chinh mé hinh tinh thé NaCl (Hinh 9.4b). @

X,
133

(@ (b)
A\ Hinh 9.4. Minh hoa cach lap rap mé hinh tinh thé NaCl

9. Quan sat cdc budc trong Hinh 9.4,
? cho biét can bao nhiéu thanh n6i
: Q va khéi cau moi loai dé lap rap
thanh md hinh mt 6 mang tinh

thé NaCl.

@

lon Na* d6ng vai trd rdt quan trong trong viéc diéu hoa huyét p ctia co thé. Tuy nhién, néu co thé hap thu mot lugng I6n
ion nay sé dan dén cac van dé vé tim mach va than. Cac nha khoa hoc khuyén cdo lugng ion Na* nap vao co thé nén thap
han 2300 mg, nhung khdng it han 500 mg méi ngay ddi véi mdt nguai [ dé dam bao stic khoé.

Gid stt, néu mot ngudi st dung 5,0 g mudi dn méi ngay thi luong ion Na* ma nguoi dy nap vao co thé ¢d vugt miic
gidi han cho phép khong?

@ Trdi nghiém nuéi tinh thé

1. Chuén bi

Dung cu: (6c thuy tinh, dia thuy tinh, déy chi, que nhd, thia, bép dun, hop xp, keo dan, nhiét ké, nhip sat.

Hoa chat: Alum (phén chua), nudc cat (c thé st dung nudc loc).

2. Cacbudc tién hanh

Buidic 1: Tao tinh thé mam

— Cho alum vao cdc thuy tinh chiia 100 mL nudc soi, khudy déu cho dén khi
alum khong thé tan hét duoc nita. Ha nhiét @6 dung dich xudng xap xi 50 °C,
gan b can lang, thu dugc dung dich alum bao hoa & xap xi 50 °C.

— Rot 30 mL dung dich alum béo hoa & xap xi 50 °C vao dia thuy tinh va dé
nqudi dén nhiét d6 phong.

— Sau 1 ngay, xudt hién cc tinh thé nhé. Dung nhip sat chon mét tinh thé c6 hinh dang dep va trong suét dé
lam tinh thé mam. Sau d6, can than gan tinh thé nay vao day chi béng keo dan va budc Ién que nho.

&

A\ Nuéi tinh thé alum



Burdc 2: Nudi tinh thé

— Nhing tinh thé mam vao cdc chita 50 mL dung dich alum béo hoa &
xap xi 50 °C. Tiép theo, ddy cdc bang mot miéng bia dé tranh bui ban gy
anh hudng t6i qua trinh két tinh. Sau d6, dat coc vao trong hop x6p dé 6n
dinh nhiét do va tranh rung lac.

— Sau 1 ngay, ldy tinh thé ra khéi co¢, phun nhe mot it nudc dé ria sach roi
tiép tuc nhiing tinh thé vao dung dich alum bao hoa & xap xi 50 °C (can
chuan bi lai dung dich alum bao hoa & xap xi 50 °C). Khi rtta, khong nén A Tinh thé alum
cham tay vao tinh thé d€ tranh lam ma bé mat, khién tinh thé thu dugc
gidm do trong suot.

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

BAI TAP

1. lon Mg?* ¢6 cau hinh electron giéng cau hinh electron cta khi hiém nao?

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

2. Cho cacion sau: Ca*, F, A" va N*. S6 ion c6 cau hinh electron cta khi hi€m neon la
A4 B.2 C1 D.3

3. Potassium va magnesium la cadc nguyén t6 thiét yéu déi véi co thé sinh vat séng.

a) Viét cau hinh electron ctia cac ion dugc tao thanh tir nguyén t clia cac nguyén t6 nay. Ching
c6 cau hinh electron ctia nhitng nguyén tt khi hiém nao?

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

4. Hoan thanh nhing thong tin con thiéu trong bang sau:

Cong thiic hgp chat ion Cation Anion
GaF, ? ?
? K* o

5. Sodium oxide (Na,0) cé trong thanh phan thuy tinh va cac san pham goém su. Trinh bay sy hinh
thanh lién két ion trong phan t& sodium oxide.



MUC TIEU

@ Trong viéc hinh thanh lién két hod hoc, khong phai ltc nao
cac nguyén t cing cho, nhan cac electron hoa trj v&i nhau
nhutrong lién két ion. Thay vao do, ching c6 thé cing nhau
strdung chung céc electron hod tri dé cung thod man quy
tdc octet. Trong truong hap nay, mét loai lién két hod hoc
mdi dugc hinh thanh. D6 la loai lién két gi?

@ SU HINH THANH LIEN KET CONG HOA TRI

2 Tim hiéu su hinh thanh lién két trong cac phan ti
hydrogen chloride, oxygen va nitrogen

H-+-Cl: — H :Cl:

LIEN KET CONG HOA TRI

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

Minh cuing
nhau chia
sé nhé!

A Cacnguyén titim cach
tré nén bén hon

A\ Hinh 10.1. Su hinh thanh lién két trong phan tir HC :

1

0O + 0. —0:0;

A\ Hinh 10.2. Su hinh thanh lién két trong phan t 0,

Quan sat cac Hinh tu 10.1
dén 10.3, cho biét quy tac
octet da dugc dp dung ra sao
khi cdc nquyén tir tham gia
hinh thanh lién két.

*N-+-N: —:N&N: 2. Gidi thich s hinh thanh lién ket

A\ Hinh 10.3. Su hinh thanh lién két trong phan tit N,

trong cac phan ti HC, O, va N,.

&



£
hoa trj la lién két dugc hinh thanh gitia
bang mot hay nhiéu cap electron chung.

Gitia nguyén tt hydrogen va nguyén tt chlorine trong phan
tt HCl c6 moét cép electron chung, dugc biéu dién bang mot
gach n6i “-”, d6 1a lién két don. Do d¢ lién két trong phan
ttt HCI dugc biéu dién la H-CL

Gitia hai nguyén tu oxygen trong phéan tt O, c6 hai cap
electron chung, dugc biéu dién bang hai gach néi “=”, do6
la lién két doi. Do do6 lién két trong phan ti O, dugc biéu
dién la O=0.

Gitia hai nguyén tl nitrogen trong phéan tt N, c6 ba cdp
electron chung, dugc biéu dién bing ba gach n6i “=7, d6 1a
lién két ba. Do d6 lién két trong phan tit N, dugc biéu dién
laN=N.

Céc cong thic H-Cl, O=0 va N=N goi la cong thtic cdu tao
cta HCl, O, va N.,.

2 Tim hiéu cach viét cdng thiic Lewis

Cong thtic Lewis biéu dién sy hinh thanh lién két hoa hoc
gilia cdc nguyén tu trong mot phan tu. Cong thic Lewis
ctia mot phan tt dugc xdy dung tlii cong thiic electron cua
phan td, trong d6 mdi cdp electron chung gitia hai nguyén
tu tham gia lién két dugc thay bang mot gach néi “-".

v Bdng 10.1. Céng thiic electron, cdng thiic Lewis va cong thiic ciu tao
cGia mot sé phan ti

Ha H:Cl: H—Cl: H-Cl
0, 0::0 0=0 0=0
N, NiiN N=N: N=N
H :N: H H—N—H H—=N—H
NH, > | I
H H H
(o, 0u:C =0 O=c=0 | 0=C=0

©)

3. Thé nao 1 lién két don, lién két
d6i va lién két ba?

)

Trinh bay sy hinh thanh lién két
cong hod tri trong phan t Cl,.

4. Viét cong thiic electron, cong
thiic Lewis va cong thiic cau tao
ctaCl, H,OvaCH,

®)

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



oc hinh thanh gitia cac nguyén tti ciia cling mot nguyén t6 hodc
cac nguyen t6 khong khac nhau nhiéu vé d6 am dién.

@ LIEN KET CHO - NHAN

2 Tim hiéu khai niém vé lién két cho — nhan

Trong trudng hop cap electron chung gitia hai nguyén tti tham gia lién két chi do mét nguyén
tt dong gop thi lién két cdng hoa tri gitia hai nguyén tu la lién két cho - nhan.

Vi du 1: Trong phéan ti H,O, nguyén tt oxygen con 2 cdp
electron chua lién két, ion H* ¢6 orbital trong, khong chia @
electron. Khi cho H,O két hop véi ion H', nguyén ti oxygen
sti dung mot cdp electron chua lién két lam cép electron chung
v6iion H' tao thanh ion hydronium (H,O"). Trong ion H,07,
nguyén t oxygen dong gop cap electron chung nén la nguyén
tt cho, ion H" khong dong gop electron, dong vai tro nhan
electron. Tat ca cdc lién két O-H trong ion H,0" la tuong
duong nhau, nhung dé bi€u dién lién két cho - nhan hién dién
trong ion, mot mii tén dugc hudng ti nguyén ti cho sang
nguyén tt nhin d€ phan biét véi cac lién két con lai.

5. Biét phan t& CO ciing ¢6 lién
két cho — nhan. Viét cong thic
electron va cong thic cau tao
ctia CO.

6. Cho biét ddc diém cda nquyén ti
“cho” va nguyén ti “nhan” trong
phan t{ 6 lién két cho — nhan.

]+
54
+
/.O<\:H+ — |H O H —— /O—»H @
H H H H Trinh bay lién két cho — nhan
4 . o
Cong thiic electron Cong thiic Lewis trong ion NI'|4 0

A\ Hinh 10.4. So d6 tao lién két cho nhéan trong ion hydronium H,0*

truong hop dac biét cua lién két cong hoa tri, trong do cdp
guyén ti dong gop.

(&) PHAN BIET CAC LOAILIEN KET DUA THEO
DO AMDIEN
2 Phan biétlién két cong hoa tri phan cucva khong phan cuc
Ta da biét do am dién ctia mot nguyén tu dac trung cho
kha nang hut electron ctia nguyén tti d6 khi tham gia hinh
thanh cac lién két hoa hoc.



Trong Bang 10.1, quan sat cong thtic electron ctia cac phan
tl, cac cdp electron chung trong cac phéan ti O, va N, khong
léch vé phia nguyén tt nao, trong khi véi cac phéan ta HCl,
NH, va CO,, cap electron chung léch vé phia nguyén ti cé
d6 Am dién 16n hon.

Lién két cong hoa tri trong cac phan tu O,, N, 1a lién két
cdng hoa tri khong phan cuc, trong cac phan ti HCI, NH,
va CO, la lién két cong hoa tri phan cuc.

o0a tri khong phan cuc la lién két cong
5 cap electron chung khong léch vé phia

oa tri phan cuc la lién két cong hoa tri
ectron chung léch vé phia nguyén ti c6
hon.

2 Phan biét loai lién két trong phan ti dua trén gia tri hiéu
do am dién

Cé thé dya vao hiéu d6 am dién (Ay) gitia hai nguyén tu
tham gia lién két d€ du doan loai lién két gitia ching theo
Bang 10.2.

v Bdng 10.2. Hiéu d6 am dién (Ax) va loai lién két tuong ting

0<Ay<0,4 (6ng hod tri khdng phan cuc
04< Ay <17 (6ng hod tri phan cuc
Ay =217 lon

Dua vao gia tri d 4m dién trong bang tuan hoan (Hinh 5.2
trang 37) d€ tinh Ay va c6 thé du dodn kiéu lién két trong
cac phan tu.

@-

©)

7. Vi sao lién két cong hoa tri trong
cdcphantir L, O,, N, la lién két
cdng hod tri khong phan cuc?

8. Trong cac phan tir HCI, NH, va
(O,, cdp electron chung léch vé
phia nguyén t(r nao? Gidi thich.

®)

Néu thém vi du vé phén tir ¢6
lién két cong hoa tri khong phan
cuc va lién két cong hod tri phan
cuc. Viét cong thic electron cta
chiing @€ minh hoa.

9. Lién két cong hoa tri trong
phan t dang A, ludn la lién
két cong hoa tri phan cuc hay
khong phan cuc? Gidi thich.



V Bdng 10.3. Hiéu d6 am dién (Ay)
va loai lién két trong mét sé phan ti

_ 10. Em ¢o nhan X6t g| khi cap

H, Ay =2,55-220=035 (0ng hoa tri khdng phan cuc electron chung trong lién két
léch han vé phia mdt nguyén
t?
HA Ay =3,16-2,20=0,96 (0ng hod tri phan cuc
NH, Ay =3,04-2,20=0384 (6ng hoa tri phan cuc
MgO Ay =344-131=213 lon @
Cho biét loai lién két trong cac
K,0 Ay =344-082=2,62 lon phén ti MgCl,, CO,va GH,?

&) SU HINH THANH LIEN KET G, 7T VA NANG
LUGNG LIEN KET

> Tim hiéu su hinh thanh lién két c va lién két 1t

Lién két cong hoa tri dugc hinh thanh khi cac orbital
nguyén tu ctia hai nguyén t6 xen phu lan nhau. Sy xen phu
nay co thé xay ra theo hai cach 1a xen phu truc va xen phu
bén, hinh thanh nén hai loai lién két cong hod tri tuong ting
1a lién két o va lién két . 11. Quan st cac Hinh tir 10.5 dén
10.8, cho biét lién két nao trong
moi phan ti dugc tao thanh bdi

H H H, 2 < ,
v su xen phi truc hodc xen ph
i BY ¥ a bén cla cc orbital.
s Is Xen pht truc ss

A\ Hinh 10.5. Su xen phu giifa hai orbital 1s cGia hai nguyén tit hydrogen
hinh thanh lién két G trong phan ti hydrogen

F HF
+ s P A o WL W
X S ‘L_/’ 3
1s 2p, Xen pht truc sp

A\ Hinh 10.6. Su xen phu giita orbital 1s ctia nguyén tir hydrogen
va orbital 2p cta nguyén ti fluorine hinh thanh lién két

trong phan tit hydrogen fluoride 12. Mo ta suhinh thanh lién két .

-®
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2p, 2p,

A\ Hinh 10.7. Su xen phu giita hai orbital 2p cta hai nguyén tir
fluorine hinh thanh lién két G trong phan ti fluorine

y . Y .. N

Xen pht truc pp va xen pht bén pp

A Hinh 10.8. Su xen phii cac AO hinh thanh lién két G va lién két 1t
trong phan tir oxygen

la loai lién két cong hoa tri dugc hinh
su xen phu truc cta hai orbital. Vlung
am trén duong ndéi tdm hai nguyén ta.
1a loai lién két cong hod tri dugc hinh
u bén cta hai orbital. Vliing xen
uong noi tam hai nguyén tu.

2 Tim hiéu khai niém nang lugng lién két (E)
Cho cac phuong trinh phan ting sau:

H,(g) = 2H(g)

N,(g) = 2N(g9)

Ta néi nang lugng lién két E_ trong phan tu H, va N, lan
luot la 432 kJ/mol va 945 kJ/mol. Diéu nay c6 nghia can
cung cép 432 kJ va 945 kJ d€1an lugt pha vo 1 mol khi H, va
1 mol khi N, thanh cac nguyén ti & thé khi.

E, =432k]J/mol (1)
E, =945 k]/mol (2)

Néng lugng lién két ddc trung cho d¢ bén cua lién két. Nang
lugng lién két cang 16n thi lién két cang bén va nguoc lai.
Déi véi cac phan tl nhiéu nguyén td, tdng nang lugng lién
két trong phan tt bang nang lugng cin cung cip d€ pha vo
hoan toan 1 mol phan tt d6 & thé khi thanh cac nguyén ti
& thé khi.

@

FZ
S
H

-

Xen pht truc pp @

13. M0 ta su hinh thanh lién két .

A Xen pht bén pp

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

15.Theo em, thé nao la lién két boi?
Phan tUrnao dudi day 6 chiia lién
két boi: C1,, HCI, O, vaN,?

16. Su xen phi ¢6 su tham gia clia
orbital nao luon la xen ph truc?

17. 56 lién két o va lién két 7t trong
moi lién két don, lién két doi
va lién két ba lan lugt bang bao
nhiéu?

&)

Vé so do xen phd orbital gitia 2
nguyén t carbon hinh thanh lién
két doi trong phan tu ethylene
(GH,).

18. (an ctf gid tri ndng lugng lién
két H—H va N=N d3 cho, lién
két trong phan t{ nao dé bi pha
vd hon?



Vidu 2:
Téng ning lugng lién két trong phan ttt CH, 1a 1 660 kJ/mol. @
CH,(g) » C(g) + 4H(g) E, = 1660 k]J/mol 19. Theo em vi sao nang lugng

oA N A 7 e . 7
Do d6, nang lugng lién két trung binh ctia mot lién két C-H LISt e

0
la =415 kJ/mol.

©

Nitrogen chiém khodng 78%
thé tich khong khi nhung chi
hoat ddng & nhiét do cao. Vi sao
nitrogen la mgt chat khi khong
ang lugng cta mot lién két hod hoc la hoat dong & diéu kién thuding?
do bén lién két.

ng ctia mot lién két hod hoc la ndng lugng
dé pha v6 1 mol lién két d6 & thé khi, tao
nguyén tt 6 thé khi.

@

Trong mdt s6 trudng hop dac biét, khi nitrogen duoc st dung dé bom 16p (v6) xe thay cho khdng khi la do khi oxygen c6
trong khdng khi ¢d thé oxi hod cao su theo thdi gian. Khi nitrogen vi sao khdc phuc dugc nhugc diém nay?

@ Nhén biét phan ti phan cuc va phan ti khéng phan cuc

A Su phan cuc va moment luéng cuc trong phan tir HF

Moment Moment
lwdng cuc lwdng cuc

Moment

— lwdng cuc
a% '
(1)

»

Moment
lwdng cuc

A
(7

(a) (b)
A\ Phan tir CO, khéng phan cuc (a); Phan tir H,0 phan cuc (b)
e Phan tir phan cucla phén tk cd tong tat cd moment ludng cuc trong phan tir khac khdng. Cac phan ti phan cuc
thudng tan t6t trong nudc va cac dung méi phan cuc khac.
e Phan ttt khong phéan cuc la phan ti c6 tong tat ca cdc moment luGng cuc trong phan ti bang khong. Phén tir
khdng phén cuc thugng hoa tan tét trong cac dung moi khong phan cuc.

-®



2 Thuc hanh lap rap mé hinh phén ti mét sé chat @

Buc 1: Xac dinh hinh hoc phan tif cua chdt can lap rap. Vi 55 qaon bay cic budc trong qua
du phén t& methane (CH,) c6 dang ti dién déu, phén tu trinh [4p rép mo hinh phan ti
carbon dioxide (CO,) c6 dang dudng thang, ... NH,

Buiéc 2: Xac dinh s6 lugng cac loai lién két va kiéu lién két ~ 21. Mé hinh sau biéu dién phan ti
trong phan tu, qua do6 xac dinh s6 lugng moi loai khoi cau (H, hay phan td CH,CI?
va s thanh néi can dung.

Budc 3: Hoan chinh mé hinh phan tt.

Lap rap md hinh phan tir CH = (H,
(b) biét toan bd cdc nguyén t nam
A\ Hinh 10.10. Hép lp rap mé hinh phén ti (a) va mé hinh phan tit NH, (b) trén cling mot dudng thang.

BAI TAP

1. Trong phan t iodine (I,), méi nguyén tu iodine da gép moét electron dé tao cap electron
chung. Nh& dé, méi nguyén ti iodine da dat cau hinh electron bén viing cia khi hiém nao
dudi day?

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

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

3. Viét cong thic Lewis clia cac phan tir 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 tir chlorine bang su xen phu clia cac AO.

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

7.Cho biét s6 lién két o va lién két m trong phén tir acetylene (C,H,).

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

HF 565
Hd 427
HBr 363
HI 295

Sap xép theo chiéu tang dan do6 bén lién két trong cac phan t& HF, HCI, HBr va Hl.

@



LIEN KET HYDROGEN
11 VA TUONG TAC VAN DER WAALS

| MyC TIEU |

— Trinh bay dugc khéi niém lién két hydrogen. Van dung dé gidi thich dugc su
xudt hién lién két hydrogen.
— Néu dugc vai tro, anh hudng clia lién két hydrogen tdi tinh chat vat Ii clia nudc.

— Néu dugc khai niém vé tuong tac van der Waals va anh huéng clia tuong tac
nay téi nhiét d6 ndng chay, nhiét d6 soéi clia cac chat.

@ Cac nha hoa hoc da nghién ctu va két luan rang néu
khong co lién két hydrogen thi nudc sé séi 6 -80 °C.
Nhu vay, trong diéu kién thudng, nudc sé ton tai & thé
khi (hoi nude). Khi do, trén Trai Dét sé chang co cac dai
duaong, séng, ho, ... va cling khdong bao gic cé mua. Moi
su song sé khong ton tai. Trai Bat sé la mot hanh tinh
chét néu khong co su hién dién clia lién két hydrogen.

N

Lién két hydrogen gilia cac phan tif nuéc dugc tao A Nuéc can thiét d6i véi su séng
thanh nhu thé nao? Anh hudng cta lién két hydrogen
t&i tinh chat vat I clia nudc ra sao?

(&) LIEN KET HYDROGEN

> Tim hiéu vé lién két hydrogen
Nudc va hydrogen sulfide (H,S) c6 ciu trtc phén ti tuong
tu nhau. Tuy H,S ¢6 kich thudc phan tt 16n hon nhung
nhiét do soi ctia hgp chit nay (-60 °C) thap hon nhiéu so
v6i nude (100 °C). Diéu nay c6 thé dugc giai thich bdi su
phan cuc khac nhau cua lién két trong méi phén tu.

AN AR ®

H H H 1. Gitta lién két S—H va lién két
A Hinh 11.1. C8 ) g i O-H, lién két nao phan cuc
‘ 1. Céu tric phan tif ciia nuéc va
n au truc phan cua nuoc va ydrogen su e manh h0'n7\f| Sa07

Luc hut tinh dién gitta nguyén td H mang mot phan
dién tich duong (linh dong) ctia phan td H,O nay véi
nguyén tlii oxygen mang mot phan dién tich am cta
phén tt H,O khac, tao thanh lién két yéu gitia cac phan
ti nudc, goi la lién két hydrogen, thudng dugc biéu
dién bang d4u ba chidm (...).
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: Lién két hydrogen

e 5
0
5t / \ 5
H H

A\ Hinh 11.2. Lién két hydrogen giita cac phan tif nuéc

L 5" 5"
H H H
5 \5- 5 \5— 5 \s—
««H N ---H N---H N---
s/ el s/
H H H

A\ Hinh 11.3. Lién két hydrogen giiia cac phan tif ammonia

rogen la mot loai lién két yéu, dugc hinh
guyeén tt H (da lién két véi mot nguyén

dién 16n, thuong la F, O, N) véi mot
ac c6 do am dién 16n (thuongla F, O, N)
tron hoa tri chua tham gia lién két.

2 Tim hiéu vai trd, anh huéng ciia lién két hydrogen téi tinh
chat vat li cia nudc
So v6i cac hgp chit co cdu truc phan tu tuong tu, cac hop
chat cd lién két hydrogen déu c6 nhiét do soi cao hon do
tao dugc lién két hydrogen lién phan ti va tan tot hon trong
nudc do tao dugc lién két hydrogen véi cac phan ti nudc.
Nudc 1a mot hop chat c6 nhiét do nong chay va nhiét do
s0i cao hon so v6i nhiéu hgp chat c6 cung cu tric phan tu
nhung khong tao dugc lién két hydrogen gitia cac phan ti
vé6i nhau.
Ngoai ra, nudc con la mdt dung moi tot, khong chi hoa tan
dugc nhiéu hgp chat ion, ma con hoa tan dugc nhiéu hgp
chat c6 lién két cong hoa tri phan cuc. Déc biét, cac hgp
chét c6 thé tao lién két hydrogen véi nude thuong tan tét
trong nudc. Hau hét cac phan ting hoa hoc quan trong doi
v6i su sdng déu dién ra 6 moi trudng nude bén trong té bao.

5t 9~ d*t o8-
.-H O.-.H O

\ 5~ 8 8 8t
o* //

R H
6+
A\ Hinh 11.4. Lién két hydrogen giira alcohol va nudc

@

©)

2. Quan sat cdc Hinh 11.2va 11.3,
em hiéu thé nao la lién két
hydrogen gilta cdc phan t(?

3. So sanh do bén cda lién két
hydrogen vdi lién két cong hod
tri va lién két ion.

®)

Diéu gi da khién H,O cd nhiét do
s0i cao hon H,S? Gidi thich.

4. So sanh nhiét do soi va kha
nang hoa tan trong nudc giita
NH, va CH,. Gidi thich.



o+ CHUY

H
&t &° &t 8/ 5*

-H—Q -+ + *H—N H I _
\ s &t \s& & Tinh thé phan tir cau tao tir nhiing

H H . . N o___H . . . N_H . . . A 9 < N A ’
5+ 3/ / phan ti dugc sap xép mot cach
o, §+ déu dan theo mot trat tu nhat
A\ Hinh 11.5. Lién két hydrogen giita ammonia va nuéc dinh trong khong gian, tao thanh

mot mang tinh thé. Cac diém nit
Nudc 6 trang thai rédn c6 thé tich 16n hon khi ¢ trang thdi | ¢ja mang tinh thé 1a nhiing phan

long. D6 1a do nude da cé cdu truc tinh thé phan ti véi bon tir lien két véi nhau bing luc
phan ti H,O phan b6 & bén dinh ctia mot td dién déu, bén tuong tac yéu gitta cac phan t.
trong 13 cdu truc rong (Hinh 11.6). Diéu nay li gidi tai sao
nudc da ndi dugce trén mat nude long.

©)

5. Gidi thich vi sao mdt phan tu
nudc ¢6 thé tao dugc lién két
hydrogen t6i da vdi bon phén tl
nudc khac.

0 Nguyén tl oxygen
© Nguyén tt hydrogen

A\ Hinh 11.6. C4u triic cGia tinh thé phan ti nuéc da @

e

qs nén tranh udp lanh cac lon
a, nudc gidi khdt, ... trong ngdn
da cla th lanh?

keét 5£‘ogen ma & diéu kién thuong
n'nhiét do sbi cao (100 °C).
il

(@ TUONG TAC VAN DER WAALS

2 Gigi thiéu vé tuong tac van der Waals (van d¢ Van)

Trong phan ti, cac electron khong ngling chuyén dong.
Khi cac electron di chuyén tép trung vé mot phia bat ki cua
phan tu sé hinh thanh nén cac ludng cuc tam thoi. Vi duy,
ta c6 thé tim théy cac electron phén b6 nhu Hinh 11.7 trong
mot phén tu. 6. Quan st Hinh 11.7, cho iét thé

nao la mét luéng cuc tam thai?
[ ]

- &

A\ Hinh 11.7. Ludng cuc tam théi dugc hinh thanh do su phan bé
khéng déng déu chia cac electron trong phan ti



Céc phan tl ¢6 ludng cuc tam thoi cing cé thé lam céc @
phan tu lan can xudt hién cac luéng cuc cam tng. Do

d6, cac phén tl c6 thé tdp hgp thanh mot mang ludi véi 7. (dclubng cyc tam thi va lugng
cac tuong tac luéng cuc cam ting , dugc goi la tuong tac cyc cdm ting hit nhau bang lyc
van der Waals (Hinh 11.8). hit nao?

A Hinh 11.8. Mang luéi tuong tac Iuéng cuc cam ting dudc tao thanh béi luéng cuc tam thoi

> Tim hiéu anh huéng cia tuong tac van der Waals dén
nhiét dd nong chay va nhiét d6 soi cac chat
Tuong tac van der Waals dugc stt dung dé giai thich sy khdc & Gidi thich xu huéng bién doi

biét vé nhiét dd ndng chay va nhiét d¢ soi gitia cac chat. ban kinh nguyén td, nhiét do
néng chdy va nhiét do soi cla
WV Béng 11.1. Nhiét d séi va nhiét 46 néng chay cta cac khi hiém cac nguyén t6 khi hiém trong

Nhiét do

—272°C | -247°C | -189°C | -157°C | -119°C | -71°C

nong chdy @

Nhiétddsoi | —269°C | —246°C | —186°C | -152°C | -108°C | —62°C

Tai sao nhén nudc cd thé di chuyén
trén mat nuéc?
n der Waals la luc tuong tac yéu gitia
duoc hinh thanh do su xuét hién ctia
ic tam thoi va ludng cuc cam ung.

an der Waals lam tang nhiét d nong
¢t do soi ctia cdc chat. Khi khoi lugng
g, kich thuéc phan tu ting thi tuong

/. Nhén nuéc di chuyén
aals ting. trén mat nuéc




BAI TAP

1. Hgp chat nao dudi day tao dugc lién két hydrogen lién phan ta?

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

2. Su phan bo electron khéng dong déu trong moét nguyén ti hay mét phan ti hinh thanh nén
A. mét ion duong. B. m6t ion am.
C. mot luéng cuc vinh vién. D. mét luéng cuc tam thai.

3. Khi hiém nao duéi day cé nhiét dé s6i thap nhat?
A.Ne B. Xe C. Ar D. Kr
4. Biéu dién lién két hydrogen gilia 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 c6 nhiét dé soi va dé tan
trong nudc Ién hon? Giai thich.



4

PHANAUNGIOXISHORYSKHUj

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

| MyC TIEU |

— Néu dugc khai niém va xac dinh dugc sé oxi hoa clia nguyén tlr cadc nguyén
t6 trong hop chat.

Néu dugc khai niém vé phan Ung oxi hoa - khir va y nghia clia phan tng
oxi hod — khu.

M6 t& dugc mét s phan ting oxi hod — khir quan trong gén lién véi cudc song.

Chuon

Can bang duoc phan ting oxi hoa — khir bang phucng phéap thang bang electron.

@ Dom dém c6 thé phat ra 4nh séng dac biét, khong toa
nhiét nhu dnh sang nhan tao. Cau tao bén trong Iép
da bung clia dom dém la day céc té bao phat quang
c6 chua luciferin. Luciferin tdc dung vdéi oxygen, cung
xUc tac enzyme, dé tao ra anh sang. Day la phan Ung
oxi hod - khu.

Trong cudc séng cling nhu trong tu nhién cé nhiéu hién
tugng ma nguyén nhan chinh la do phan ung oxi hod — A Con dom dém
khir gay ra. Phan Ung oxi hod — khur la gi? Vai tro quan

trong clia chiing trong cudc séng nhu thé nao?

) s6 oxiHOA

2 Tim hiéu vé sé oxi hoa

©)

1. Quan sat Hinh 12.1, hay viét qua
trinh nhudng va nhan electron
trong phan ting gilta magnesium
va oxygen.

A\ Hinh 12.1. Magnesium phan ting véi oxygen
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b)
A Hinh12.2. Hydrogen phan ting véi chlorine (a) va céng thuic electron
cuia phan ti hydrogen chloride (b)

So oxi hoa la dai lugng quan trong trong viéc nghién ctiu
cac phan tng c6 su chuyén dich electron, la dién tich gia
dinh ctia nguyén tt nguyén t6 trong hgp chat.

mot nguyén tu trong phan ti la
uyen td nguyén t6 dé néu gia dinh
ung thudc hidn vé nguyén tl cta
am dién 16n hon.

Cdch biéu dién s6 oxi hod:

S6 oxi hoa dugc dat & phia trén ki hiéu cua nguyén té.

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

Vidu 1: HCl, MgO, KCl, HCIO

> Xac dinh s6 oxi hoa ctia nguyén tir cic nguyén t6 trong
hop chat
S6 oxi hod ctia nguyén ti mét nguyén t6 1la mot s6 dai so
dugc gan cho nguyén ti clia nguyén t6 dé va thudng dugc
xac dinh theo cac quy tic sau:
Quy tdc 1: SS oxi hod clia nguyén tti trong cic don chét bang 0.
Vi dy 2: S6 oxi hoa clia cac nguyén tu trong don chat Na,
0,, O,, Hg, ... déu bang 0.
Quy tdc 2: Trong modt phan t, t6ng s oxi hod clia cic
nguyén tu bang 0.
Vi du 3: TOng s6 oxi hod clia cac nguyén ti trong phén tu
NH, la: (-3) + 3 x (+1) = 0.
Quy tdc 3: Trong cic ion, s6 oxi hod clia nguyén ti (d6i voi
ion don nguyén t) hay tong s6 oxi hod cac nguyén tu (d6i
v6i ion da nguyén tu) bang dién tich cta ion dé.
Vi du 4: S6 oxi hod ctia nguyén tu Na, Cl trong Na*, Cl” lan
lugt bang +1, -1; s6 oxi hoa cta nguyén ti C va O trong
CO3™ 1an lugt bing +4 va -2.

©)

2. Quan sat Hinh 12.2a, hydrogen
chdy trong chlorine véi ngon
|tra sang, tao hop chat hydrogen
chloride (HCI). Néu cap electron
chung trong hgp chat cong hoa
tri HCl 1&ch han vé phia nquyén
td CI (Hinh 12.2b), hdy xac dinh
dién tich cia cdc nguyén td
trong phan ti HCI.

+ N < Ssonihos

X <« Ki hiéu nguyén to

3. Néu diém khac nhau gitia ki hiéu
s0 oxi hod va ki hiéu dién tich
clia ion M trong hinh sau:

v S6 oxi hoa
+n

M3
T—Bién tichion
4. Du doan so oxi hoa clia cac
nguyén td trong nhdm 1A, lIA, 111A
trong cac hop chat. Gidi thich.

®)

Hay xac dinh s6 oxi hod cla cac
nguyeén t{ trong cac don chat, hop
chét va ion sau: Zn, H,, (I, 0%, S*,
HSO, , Na,S,0,, KNO..
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Quy tac 4: Trong da s cac hop chét, s6 oxi hod ctia hydrogen
bang +1, trii cac hydride kim loai (nhu NaH, CaH,, ...). S6 oxi
hoa ctia oxygen bang -2, trti OF, va cac peroxide, superoxide
(nhu H,0,, Na,0,, KO,, ...). Kim loai kiém (nhém IA) ludén c6
s oxi hod +1, kim loai kiém thd (nhém ITA) ¢ s6 oxi hoa +2.
Nhom 6 s6 oxi hda +3. S6 oxi hoa clia nguyén ti nguyén té
fluorine trong cac hop chét bang -1.

Vi duy 5: Tinh s6 oxi hod ctia S trong cac hgp chat va ion sau:
H,S, SO,, SO37,S0; .

Dit x1a s6 oxi hoa cua 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 SOY :x +3x(-2) = -2 = x = +4— Ki hiéu SO?

+6
Trong SO2™: x + 4x(-2) = -2 = x = +6 — Ki hiéu SO;"

0

|
_ ‘Ing 50 oxi hod béng 0

lDlen tich cta ion

ong 50 oxi hod cac nguyén tir bang
'dlen tich ctaion

loflorde i
- _2

+1

@ PHAN UNG OXI HOA - KHU
2 Tién hanh thi nghiém nghién ciiu vé phan ting oxi hoa — khit
Thi nghiém: Phan ting oxi hoa kim loai bang dung dich acid

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

74
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Xac dinh s6 oxi hod dua vao cdng
thiic cdu tao: Tinh dién tich cac
nguyén ti trong hop chat vdi gia
dinh cdp electron chung thudc
han vé nguyén tir cia nguyén to
6 dd am dién I6n han.
Vi du: Methane co cong thiic cau
tao la:

|

H—(|3—H

H
Trong caclién két C—H, mdi nguyén
ti gop chung 1 electron. Khi gia
dinh cap electron chung thudc hdn
vé nguyén ta C, vi ¢d 4 lién két nén
s6 oxi hda clla Cla —4, claHla +1.

®)

Magnetite la khodng vdt sat tif
€0 ham lugng sat cao nhat dugc
dung trong nganh luyén gang,
thép, vdi cong thic hod hoc la
Fe,0,.

A Khoang vat magnetite
Hay xdc dinh so oxi hod cla
nquyén t( Fe trong hop chat trén.



Tién hanh: Cho vao 6ng nghiém 2 - 3 mL dung dich H SO,
nhung tiép day kém vao.
Zn phan ung véi dung dich H,SO, theo phuong trinh hod hoc:

0 +1 +2 0
Zn + H,80, —> ZnSO, +H,T

Zn nhuong electron nén Zn la chat khi.

ud trinh Zn nhudng electron goi 1a qua trinh oxi hoa:
Q 8 gorlaq A\ Hinh 12.3. Kim loai Zn phan iing

véi dung dich H,SO, loang

©)

5. Hay nhan xét va gidi thich su thay
ddi s6 oxi hod clia cac nquyén tir
trong chat oxi hod va chat khu
trudc va sau phan tng.

0 +2
/n —— 7Zn + 2e

Ion H" 33 nhan electron nén H' 1a chét oxi hoa.
Qua trinh H* nhan electron goi la qua trinh khu:

+1 0
2H +2e——H,

Vi du 6: Cho kim loai Zn phan tng véi dung dich CuSO,
(Hinh 12.4),

©

Cho phuong trinh hod hoc clia cac
phan (ing sau:
HS+Br,—2HBr+Sy (1)
2KCI0, -5 2kA+30,T (2)
(aC0, + 2HU — Cadl, + €0, T

0 +2 +2 0
Zn + CuSO, —> ZnSO, + Cul +H0 ()

0 o Phdn (ing nao la phdn (ng oxi
Qua trinh oxi hoa: Zn——Zn + 2e hod — khi? Vi sao? Hay xdc dinh
qua trinh oxi hod va qué trinh

A\ Hinh 12.4. Kim loai Zn phan iing v6i dung dich CuSO,

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

2 0 o
Qua trinh kht: Cu +2e——Cu khir cta cac phan ttng do.

Nhén electron

d) la qua trinh nhudng electron. Qua trinh
han electron.
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> Tim hiéu vé phan tng oxi hoa — khit @
Vidu 7: Khi chlorine tdc dung dung dich sodium hydroxide 4 |am thé nao d€ biét mét phan
theo phuong trinh hod hoc: (ing 13 phan ting oxi hod — khir?

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

Trong phan ting trén, nguyén t chlorine viia nhudng vita nhan @
1 electron, chi c6 su thay d6i s6 oxi hoa ctia nguyén tti chlorine.
Hay c6 thé€ ndi, chlorine viia la chat kht, viia 1a chat oxi hoa.

Hay néu 3 vi du vé phan (ing cd su
thay doi so oxi hod ctia nquyén ti
va 3 vi du vé phan ting khong ¢d su
hoa - khii 1a phan ting hoa hoc, thayddisd oxi hod ctia nguyén ti.
huyén dich electron gitia cac chat™

6 su thay d6i s6 oxi hod ciia mot s

phan tu.
oxi hoa - khti luén xay ra dong thoi
a va qua trinh khu.

@ +7 +6

o Chat oxi hoa manh thuong la cac hop chat chia nguyén ti ctia nguyén t6 cd so oxi hod cao (nhu Mn0;, Cr0;,

+6
(02", ...) hodc don chat clia cdc nguyeén t6 c6 do am dién Ién (nhu F,, 0,, CL,, Br,, ...).

-2 - -1
o Chét kht' manh thung la cac hgp chét chiia nguyén ti ctia nguyén to ¢6 56 oxi hod thép (nhu' H,S , K1, NaH, ...) hodc
don chat kim loai (nhu kim loai kiém, kiém th, ...).

-1 +4 +2
o Chat chifa nguyén tl clia nguyén to c6 so oxi hod trung gian (nhu' H,0,, S0,, NO, ...) thi tuy thudc vao diéu
kién phan (ing (tdc nhan va méi trudng) ma thé hién tinh khir, hodc tinh oxi hod, hodc ca hai (vira tinh oxi hod
vUa tinh khir hay tu oxi hod — kh).

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

C6 nhiéu phuong phap lap phuong trinh hoa hoc ctia phan ting oxi hod - khti. Phuong phap
thong dung hién nay la phuong phéap thing bang electron.

> Tim hiéu cach lap phuong trinh hoa hoc ciia phan ting oxi hoa - khir bang phwong phap thang
bang electron

Nguyén tdc cia phuong phdp:
T6ng s6 electron chit khii nhudng = Téng s6 electron chét oxi hod nhan.
Dé lap phuong trinh hoa hoc ctia phan ting oxi hod - khti theo phuong phap thang bang
electron, ta thuc hién theo cac budc nhu trong Vi du 8.
Vi du 8: Lap phuong trinh hoa hoc cho phan ting sau:
H,S + 0, —» SO, + H,0

) “Chat” & day duogc hiéu la nguyén td, phan ti hodc ion.

76



Buidc 1: Xac dinh s6 oxi hod clia cac nguyén tu co su thay
d6i s6 oxi hoa trong phén ting, tii d6 xac dinh chét oxi ho4,
chat khu.
+1 -2 0
HS + 0, —
(Chét khir) (Chét oxi hod)

+4 -2 +1 -2

SO, + H,0

Budc 2: Viét qua trinh oxi hod va qua trinh khu.
-2 +4
Qua trinh oxi hod: S — S +6e
0 -2
Qua trinh khti: O, +4e 520
Budc 3: Xac dinh (va nhén) hé s6 thich hgp vao cac qua
trinh sao cho tong s6 electron chat khii nhuong bang téng
s§ electron chat oxi hod nhan.

-2 +4
2x | S——S + 6e

0 -2
3x | Oy +4e—— 20

Buidc 4: Dit cac hé s6 vao so do phan ting. Can bang s6
lugng nguyén tl ctia cac nguyén té con lai.

2H,S +30,— 280, + 2H,0

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

Gas (thanh phan chinh la hon hgp propane (C,H,) va butane
(C,H,,) dugc hoa long) dugc sti dung lam nhién liéu trong
nau nudéng. Gas chay trong khong khi, xay ra phan ting oxi
hod - kht, trong d6 cac hydrocarbon bi oxi hoa va oxygen bi
khti, tao thanh san phdm carbon dioxide va nudc. Cac phan
ting nay tod nhiét 16n va lugng nhiét nay thuong dugc duing
dé nau chin thiic an (Hinh 12.5).

Hon hop khi hydrogen va oxygen l1a
hon hgp gay ra phan ting né, trong
do6 hydrogen la chat khti va oxygen
la chat oxi hod, tao thanh san phdm
nudc, dong thoi gidi phong ning
lugng rat 16n. Ngay nay, phan tng |
nay dugc ap dung dé kich n6 hén @
hop nhién liéu cho cac tau con thoi .
(Hinh 12.6).

A\ Hinh 12.6.Tau con thoi

©

Lap phuang trinh hod hoc cla cac

phan (ing oxi hod — khir sau, xac

dinh vai tro cla cac chat tham gia

phan (ng.

KMnO, + HCl — KCl + Mn(l,
+0, T +H,0(1)

NH, +Br,— N, + HBr 2)
NH, +Cu0 —=5 Cu+N,+H,0 (3)
FeS,+0, —*> Fe,0,+50,  (4)
kclo,=4"%2 5 k(i 40,7 (5)

A Hinh 12.5. Gas chay trong
khong khi toa nhiét I6n

©)

7. Lap phuang trinh hod hoc cla
phan (ing dot chdy gas trong
khong khi va phan (ing kich n6
hon hgp nhién liéu cda tau con
thoi. Xac dinh vai tro clia cac
chdt trong moi phan ting.
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> Mo ta mét sé phan ting oxi hoa — khit quan trong gan lién véi cudc song

Anh sang mit troi .
Quang hgp 6 thuc vat

Qua trinh quang hgp xay ra @
khi c6 diéu kién dnh sdng 8. Quan st Hinh 12.7 va doc

mdt troi, khi d6 carbon thong tin, hay lap phuong trinh
dioxide va hoi nudc dugc hoa hoc cta phan (ing quang
diép luc héap thuy, tao san hgp & cdy xanh. Qud trinh
phdm glucose (C.H,,0,) quang hgp cda thuc vat ¢6 vai
A Hinh12.7. dé tong hop carbohydrate tro quan trong nhu thé nao doi
Qua trinh quang hop cliacdy xanh 3 giai phong oxygen. V@i cudc song?

Luyén kim

Ki thuat diéu ché kim loai doi
héi ap dung phan tng oxi hoa
khti nhu luyén chromium, gang
thép, nhom (aluminium), ...

9. Tur thong tin vé “Luyén kim”,
viét phan tng cla khi carbon
monoxide kha iron(lll) oxide
6 nhiét do cao. Lap phuong
trinh hod hoc clia phén (ng

2 theo phuang phdp thang bang

A Hinh 12.8. San xuét gang electron, xac dinh vai tro cta

cdc chat trong phan ting.

San xudt gang xay ra qua nhiéu
giai doan, trong d6 phan ting
chinh la khi CO khu iron(III)
oxide & nhiét d6 cao, tao thanh
iron néng chay va khi carbon
dioxide.

Dién hoa 10. Doc thong tin vé “Dién hod” dé
biét dugc phan (ing oxi hod —
khir gan lién véi cudc song. Lap
phuong trinh hod hoc cla phéan
(ing sinh ra dong dién trong pin
khi zinc phén ting vdi manganese
dioxide.

Cac qua trinh oxi hod - kht
xay ra c6 su tham gia ctia dong
dién hoac phat sinh dong dién
nhu: ma dién, ma nhing néng;
hoat déng Pin - ac quy; dién A Hinh 12.9. Ac quy va pin
phén;...

Pin dung thong dung hién nay la pin kiém (hay pin alkaline). @
Thanh phén ctia pin gom zinc, manganese dioxide va dung

dich potassium hydroxide. Trong mdi trudng kiém, zinc
phan ting v6i manganese dioxide tao san phdm zinc oxide,
manganese(III) oxide va sinh ra dong dién trong pin.

Hay néu thém mot so phan ting
oxi hod — khir quan trong gan véi
doi song hang ngay.

khii quan trong gan lién véi cudc song nhu sy chdy ctia
dau trong cac dong co dot trong; cac qua trinh dién phan;
in, ac quy; ...

t la co s& cua qua trinh san xudt trong cac nganh cong
0a chdt co ban; san xudt phan bon; thudc bao vé thuc vat;
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I | EthanoI '

A\ Kiém tra néng d6 ethanol trong hai thé tai xé A Su chuyén mau tir da cam ( C502")
bang may do néng dé cén
sang xanh ( )

Trong méi trudng acid, anion dichromate (Cr20§_ ) 6 mau da cam sé bi khr thanh cation Cr** c6 mau xanh.
Phan (ing nay duoc st dung dé kiém tra nong do ethanol trong hai thé ctia tai xé. Trong may kiém tra hoi tha,
K,Cr,0, sé oxi hoa ethanol (CH,CH,0H) thanh ethanal (CH,CHO), nén c6 su d6i mau tir da cam sang xanh theo
phuang trinh hod hoc:

3CH.CHOH + K (1,0, +4H,50, — 3CH.CHO + r (S0,), + K50, + TH,0

BAI TAP

1. Tinh s6 oxi hoa cia nguyén tir cé danh dau * trong cac chat va ion dugi day:

a) K, Cr,0,, KMnO,, KCIO,, NH,NO, b) AlO;, POZ", CIO;, SO

2. Lap phuong trinh hod hoc clia cac phan ting sau bang phuong phap thang bang electron, néu
rd chat oxi hod, chat khir trong méi trudng hap.

a) HCl + MnO, —“— MnCl, + CI,T + H,0
b) KMNnO, + KNO, + H,50, — MnSO, + KNO, + K,SO, + H,0
¢) Fe,0, + HNO, —> Fe(NO,), + NOT + H,0
d) H,C,0,+ KMnO, + H,SO,— CO,T + MnSO, + K,SO, + H,O

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

4. Viét phuong trinh hoa hoc ctia phan ting diéu ché mudi zinc chloride (ZnCl,) bang moét phan ting
oxi hoa — khif va mét phdn ting khéng phai la phan (ng oxi hod — kh.

5. Nhién liéu ran danh cho tén Ira tang t6c¢ cda tau va tru con thoi la hdn hgp gbm ammonium
perchlorate (NH,CIO,) va bét nhom. Khi dugc dét dén trén 200 °C, ammonium perchlorate né
theo phan Uing sau:

NH,ClO, —22°C, Nt +CL1 + 0,1 +H,01

Lap phuong trinh hoa hoc clia phan (ing bang phuong phéap thang bang electron.
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NANG/LUONG HOA'HOC

& ENTHALPY TAO THANH VA BIEN THIEN

ENTHALPY CUA PHAN UNG HOA HOC

‘/

~Trinh bay dugc khéi niém phén Ung tod nhiét, thu nhiét; diéu kién chuén (4p suat
1 bar va thuong chon nhiét do 25 °C hay 298 K); enthalpy tao thanh (nhiét tao

thanh) A{HSqg va bién thién enthalpy (nhiét phan tng) clia phan tng AH3gg.

~

—Néu dugc y nghia clia dau va gid tri A H.
A& /

@ Hau nhu moi phan Ung hod hoc clng nhu qua trinh chuyén thé ctia chat ludn kem
theo su thay déi nang luong.

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

Gas la khi dot hod Iéng ding lam nhién liéu. Phdn (ing nhiét phan gay ra béi nhiét ndng. Can cung
Su dét chdy cta nhién liéu luén sinh nhigét. cdp nhiét dé phd vé cdc lién két hod hoc trong hop chdt.

Trong ca 2 vi du déu co phan Ung xay ra vdi su thay déi nang lugng. Theo em, phan tng
cé kém theo sy thay d6i nang lugng dudi dang nhiét nang déng vai trd gi trong ddi séng?

& PHAN UNG TOA NHIET
2 Tim hiéu phan iing toa nhiét

Trong nganh duong sit, phuong phip han nhiét nhom
dugc dung dé€ han dudng ray. Hon hgp iron(III) oxide va
bdt nhom duge dét chay. Phan ting nhiét nhém toa nhiét
rat 16n (trén 2500 °C), lam néng chay hon hgp va sat sinh
ra ti phan tng 14p day khe ho (Hinh 13.1). Ngoai ing dung
dé han duong ray, phan ting trén con dugc st dung han n6i . o

, . L an T , R ) A\ Hinh 13.1. Phan ting nhiét nhém
cac thanh kim loai dong va han thép khong gi, gang. a8 han duong ray

w0




Thi nghiém 1: Su thay d3i nhiét d¢ khi voi song phan ting
v6i nudc

Dung cu va thiét bi: Coc chiu nhiét 50 mL, can, nhiét ké,
daa thuy tinh, gia d6 nhiét ké.

Hoa chat: Vo6i séng (Ca0), nudc cit.

Tién hanh:

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

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

Buidc 3: Ghi nhan gia tri nhiét d¢ sau khoang 2 phit.

A Hinh 13.2. Minh hoa véi séng phan ing véi nuéc

phan ting hoa hoc trong d6 c6 su
a moi truong.

©)

1. Viét phuong trinh hoa hoc clia
phan tng xdy ra ¢ Hinh 13.1
va néu nhén xét vé su thay doi
nhiét ca phan ting d6.

2. Thyc hién thi nghiém 1. Néu
hién tugng xdy ra. Rut ra két
ludn vé sy thay ddi nhiét do
chat 1dng trong cdc. Gidi thich.

©

Hay néu hién tugng cla cdc qud
trinh: dot chdy than, ethanol trong
khong khi. Nhiét do moi trudng
xung quanh thay dgi nhu thé nao?



@ PHAN UNG THU NHIET
> Tim hiéu phan éng thu nhiét €

3. Khi tha vién vitamin Csdi vao coc
nuGc nhu Hinh 13.3, em hay du
dodn su thay doi nhiét do ca
nudc trong coc.

4. Trong phdn Ging nung da voi
(CaC0,), néu ngling cung cap
nhiét, phan (ing ¢4 tiép tuc xay

A\ Hinh 13.3. Hoa tan vién vitamin C sGi vao c¢6c nuéc

ra khong?
Thi nghiém 2: Nhiét phan potassium chlorate
Dung cu va thiét bi: Dén con, 6ng nghiém chiu nhiét, nut
cao su c6 gan 6ng dan khi, chiu thuy tinh, binh tam giac,
gia sat. 5. Thuc hién thi nghiém 2. Néu hién
Ho4 chat: Potassium chlorate (KCIO,), manganese dioxide tugng trudc va sau khi dét nong
(MnO,). hon hop. Néu ngling dét ndng
Tién hanh: thi phan (ing cd xy ra khong?
Buidc 1: Tron déu khodang 4 g tinh thé KCIO, da dugc nghién
nho véi 1 g MnO,. Cho hén hgp vao 6ng nghiém chiu nhiét,
kho. Pay 6ng nghiém bang nut c6 gan 6ng dan khi. Lap hé
thong nhu Hinh 13.4. Quan sat hién tugng.
Budc 2: Dung dén con ho nong déu ntia day 6ng nghiém,
sau d6 dun tap trung & phan c6 chitia hoa chat. Quan sat
hién tugng.
Hon hgp KCIO, va Mn0,
_ CHUY ~

Trudc khi ngling dun phai dua ong
dan khi ra khdi chau nudc réi méi
tat den con.

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

‘ g thu nhiét la phan ting hoa hoc trong dé c6
u nhiét nang ti moi trudng.




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

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

ki hiéu A H®, thudng tinh theo don vi k] hodc kcal.

Bién thién enthalpy ctia phan ting la lugng nhiét toa ra hay
thu vao cia mdt phan ting hod hoc trong qué trinh dang 4p
(ap sudt khong doi).

» Bién thién enthalpy chuin (hay nhiét phan ting chuén)
ctia mot phan ting hoa hoc, dugc ki hiéu la A Hj,,,
la nhiét kem theo phén ting d6 trong diéu kién chudn.

o Diéu kién chuin: ap suét 1 bar (d6i vé6i chat khi),
nong do 1 mol/L (d6i véi chat tan trong dung dich) va
thuong chon nhiét do 25 °C (hay 298 K).

Tim hiéu vé phuong trinh nhiét hoa hoc

Phan tng thu nhiét (hé nhan nhiét cia moi truong) thi

A Hj > 0.

Vidu I: CH,(g) + H,0(l) ——> CO(g) + 3H,(¢g)
AHS, =250 k]

Phan tng toa nhiét (hé toa nhiét ra moéi trudng) thi

A Hjs < 0.

Vi dy 2: CH.OH(]) + 30,(g) ——> 2CO,(g) + 3H,0())
AHS, = —1366,89 k]

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

Phuong trinh nhiét hoa hoc 1a phuong trinh phan ting
hod hoc c6 kém theo nhiét phan ting va trang thai ctia

cac chat dau (cd) va san phdm (sp).

© rla viét tat cla ti reaction: phan tng

©)

Bién thién enthalpy chudn clia
mot phan ting hod hoc dugc xdc
dinh trong diéu kién nao?

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

©

Cho hai phuong trinh nhiét hod
hoc sau:

((s) +H,0(g) >
(0(g) + H,(q)

AR =+131,25k) (1)
(uS0,(aq) + In(s) —
InS0,(aq) + Cu(s)

AR =-231,04K 2)
Trong hai phén (ing trén, phan (ing
nao thu nhiét, phan ting nao toa
nhiét?
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a ENTHALPY TAO THANH (NHIET TAO THANH)

Tim hiéu enthalpy tao thanh
Enthalpy tao thanh (hay nhiét tao thanh) dugc ki hiéu
AH®, thuodng tinh theo don vi kJ/mol hodc kcal/mol.

Enthalpy tao thanh cua mot chat 1a nhiét kém theo
phan ting tao thanh 1 mol chit do tu cac don chat
bén nhat.

Enthalpy tao thanh trong diéu kién chudn dugc goi la enthalpy
tao thanh chuan (hay nhiét tao thanh chuén) va dugc ki hiéu
la AHS

298 °
Vidu 3: AH5,, (CO,, g) = -393,50 k]/mol la lugng nhiét toa
ra khi tao ra 1 mol CO,(g) tli cdc don chat & trang thdi bén &
diéu kién chuén (carbon dang graphite, oxygen dang phan
tu khi chinh la cac dang don chat bén nhit cta carbon va
oxygen).

C(graphite) + O, (§) - CO, (g)

AH5, (CO,,¢) = -393,50 kJ/mol

Bdng 13.1. Enthalpy tao thanh chuan cia mét sé chat™

A Ak, Y
@t gmoy M gmoy | P amol)
AGBIS) | 9951 | (S(a) | 48790 | MA@ | -9231 |
MO() | 167600 | Ol | 15730 | HFg) | 273,00
CH( | +27.00 | CHCOOHD) = 48700 | Hig) | +25%0
CHg) | +5247 | CHCOONals) = —70932 | MgCls) | 64160
CHOM@ = 23500 | CH@ | 7487 | N[ | +8205
CHOMN) | -27763  FeQ(s) | —82550 | NOfg) | +916
CHi@) | 10500 | Fe0f) | -112100  NaC0(s) & —1130,80
CHO®) | -127330 ROl | -27200 | MNadlly) | 411,10
CHO | +900  HOl) | 2418 | NaHQO(5) = 947,70
GOM() | 98609  HO() | -2858¢ | NaOH() | —42560
Q) | -12069  HO(g) | -19120 | Nolg) | -+9029
@Ol | 63510 HO() | 18780 | NOfg) | +33,20
O | -11050  HSO) | 81398 | NH(g) | —459%
Of | -39350  HBrlg) | 3630 | S0(g) | 29680
G0f) | -112860  Hdla) | 16746 | SOfg) | 39600

© fla viét tat cha ti formation: tao thanh
) Ngudn: Martin S. Silberberg, Principles of General Chemistry (2013, third edition),
The McGraw-Hill Companies, Inc., New York, USA.

84

CHUY /
1. A{Hq clia don chdt bén nhat
bang 0 (xét & diéu kién chuan).
2. AHy, < 0, chdt bén hon vé
madt nang lugng so véi cdc don
chat bén tao nén no.
3. AgH3s >0, chdt kém bén hon
vé mat nang lugng so vdi cac
don chat bén tao nén né.

©)

Phan biét enthalpy tao thanh cta
mot chat va bién thién enthalpy
cGia phan ting. Ly vi du minh hoa.
Cho phan ting sau:
S(5) +0,(9) == 50,(g)
AH, (50, 9) = 296,80 k)/mol
Cho biéty nghia clia gid tri A Hz,
(50, 9).

Luu huynh chdy trong khong khi
Hop chét SO, (g) bén hon hay kém
bén han vé mat nang lugng so véi
cdcdon chdtbén S (s)va 0, (9).
Tir Bang 13.1 hay liét ké cac
phan ting c6 enthalpy tao thanh
duang (ldy nhiét tir moi trudng).

Em hay xdc dinh enthalpy tao thanh
theo don vi (kcal) cta cdc chét sau:
Fe,0,(s); NO(g); H,0(g); C,H,0H(/).
Cho biét: 1J=10,239 al.



@ Y NGHIA CUA DAU VA GIA TRI A H2,,
2 Tim hiéu vé dau va gia tri bién thién enthalpy clia phan iing
Vi du 4: H,S0,(aq) + 2NaOH(aq) — Na,SO,(aq) + 2H,0(])
A Hjye=-111,68 k]

Nang lugng (k) A
o H,50,(aq) + 2NaOH(aq)
AHagg(cd) -
AH, =—111,68K)
Na,S0,(aq) + 2H,0(/)
AP | . 2
Tién trinh phan tng %

A\ Hinh 13.5. S0 d6 biéu dién bién thién enthalpy ctia phan ting toa nhiét

Vi du 5: Phan tng nhiét phan CaCO,
CaCO,(s) —> CaO(s) + CO,(g) A Hjge=+17849K]

Khi than (C) hodc ethanol (C,H,OH) muén chay trong
khong khi can dugc dot nong, khi chay phan ting téa nhiét
va tu tiép dién ma khéng can d6t nong nia.

Nhung phan ting nung vo6i can cung cap nhiét lién tuc, néu
diing cung cip nhiét phan ting sé khong tiép dién.

g toa nhiét:
298 (5P) < ZAfH(z)% (cd) > A Hjg <0
g thu nhiét:
298 (SP) > ZAng% (cd) > AHj, >0

g cac phan ting c6 A Hj, < 0 thi xay ra
oi.

©)

12. Quan sat Hinh 13.5, mo ta so
d6 biéu dién bién thién enthalpy
clia phan Gng. Nhan xét vé
gia tri clia AH3g(sp) so véi
AgHog(cd).

13. Van dung dé vé so @6 biéu dién
bién thién enthalpy cla phan
(ing nhiét phan CaC0, & Vi du 5.

14. Cho hai phuong trinh nhiét
hod hoc sau:

(0 (g) + %02 () = C0,(g)

AHy=-28300  (1);
H,(g) + F,(g) — 2HF(g)

AR =—54600k) (2.
So sanh nhiét gitia hai phan ting
(1) va (2). Phdn ting nao xdy ra
thuan loi hon?



@

Hay lam cho nha em sach bong véi hon hop baking soda (NaHCO,) va
giam (CH,COOH). Hon hgp nay tao ra mét lugng Ién bot. Phuong trinh
nhiét hod hoc clia phan ting:

NaHC0,(s) + CH,CO0H(aq) — CH,CO0Na(aq) + 0,(g) + H,0()

A Ho = 9430k

Phan ting trén la tod nhiét hay thu nhiét? Vi sao? Tim nhiing (ing dung

khac clia phan ting trén. /. Tac dung ty rita cia phan ting
giira baking soda va giam

1. Phuang trinh nhiét hoa hoc gilta nitrogen va oxygen nhu sau:
N,(g) + O,(g) = 2NO(g) AH3s=+180kJ

Két luan nao sau day dung?

A. Nitrogen va oxygen phan ting manh hon khi & nhiét dé thap.
B. Phan Uing toa nhiét.
C. Phan Ung xay ra thuan lgi & diéu kién thusng.
D. Phén ting hod hoc xay ra c6 su hap thu nhiét nang tu moi trudng.
2. Bién thién enthalpy ctia mét phan ting dugc ghi & so d6 dudi. Két luan nao sau day la ding?
A.Phan Ung toa nhiét.
B. Nang lugng chat tham gia phan ting nhé hon nang lugng san pham.
C. Bién thién enthalpy cta phan ting la a kJ/mol.
D. Phan Uing thu nhiét.

Nang luong (k) &
AHag (cd)]| .
AHysg=-akl
AHyoglsp) L \
Tién trinh phan ting ”
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3. D6 thi nao sau day thé hién dung su thay déi nhiét dé khi dung dich hydrochloric acid dugc cho
vao dung dich sodium hydroxide t&i du?

A. B.
Nhiét do (°C) 4 Nhiét do (°C) 4
Thétich HCl (cm?) Thétich il @)
C. D.
Nhiét d6 (°C) 4 Nhietdo (°C) |
Thétich HCl (cm?) Thetchhd @)

4. Cho phuong trinh nhiét hoa hoc sau:
NaOH(aq) + HCl(ag) — NaCl(aq) + H,0()) AH3s =-57,3 kJ

Vé 5o do biéu dién bién thién enthalpy cia phan tng.



TINH BIEN THIEN ENTHALPY
CUA PHAN UNG HOA HOC

; o ., . . < . T e
Tinh dugc A H5gg clia mét phan ing dua vao bang sé liéu nang lugng lién két,
nhiét tao thanh cho san.

@ Methane chdy tod nhiét I&n nén dugc dung lam nhién liéu. Khi tron methane va
oxygen vdi ti [é thich hgp thi sé tao ra hén hop né.

&

v

A Sy chay cia methane

Bién thién enthalpy clia phan Ung trén dugc tinh toan dua trén cac gia tri nao?

@ XAC DINH BIEN THIEN ENTHALPY CUA PHAN
UNG DUA VAO NANG LUGNG LIEN KET

2 Tinh bién thién enthalpy clia phan ting dua vao nang lugng
lién két

Hio Lo ‘ o
H
>- @ ®

1. Quan sat Hinh 14.1 cho biét
‘ ': lién két ho hoc nao bj phé vé,
lién két hoa hoc nao dugc hinh

thanh khi H, phan tng véi 0,

A Hinh 14.1. Su hinh thanh phan ti nuéc tao thanh H,0 (6 thé khi)?

@8



Phan ting hoa hoc xay ra khi c6 su pha v& cac lién két hoa hoc ctia chat dau (cd) va hinh
thanh cac lién két hoa hoc ctia san phdm (sp). Su phd v& cac lién két can cung cip ning
lugng, su hinh thanh cac lién két lai giai phong néng lugng.
Cho phan tng tong quat & diéu kién chuén:

aA(g) + bB(g) > mM(g) + nN(g)
Tinh A Hj,, cia phan ting khibiét cac gia tri ndnglugnglién
két (E,) theo cong thuc:

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

Tinh bién thién enthalpy ctia phan ting dua vao nang lugng

] B 2. Tinh bién thién enthalpy cla
lién két dugc ap dung cho phan ting trong do6 cac chat déu

phan (ing dua vao nang lugng

c6 lién két cong hoa tri & thé khi khi biét gia tri ning lugng lién két phai viét dugc cong thitc
lién két ctia tat ca cac chat trong phan ting. c4U tao cila tit ca cic chat trong

WV Béng 14.1. Ning lugng lién két ctia mét s6 lién két cong hod tri® phan ung de xac dinh 56 lugng

va loai lién két. Xac dinh 56 luong
|kt e rme) ekt EMm) e ket ong cic

H-H 32 -d 339 tlf sau: CH,, CH,CI, NH,, €O,

H_ql 47 -0 358 3. Dua vao nang lugng lién két
¢ Bang 14.1, tinh bién thién

H-F 565 (=0 745 9 A 4 S pag
enthalpy cta phdn (ng va gidi

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

H-C 413 N=0 607 phan ting véi oxygen (0=0) &

o - =G = nlllet do ‘cao hf)ac ¢6 tia Itra d!en
dé tao thanh nitrogen monoxide

0-0 204 N=N 418 (N=0).

0=0 498 N=N 945 N,(g) + 0,(g) —/taladén . INO(g)

(-C 347 E=IE 159

(=C 614 a-da pLE

(=C 839 Br—Br 193

®)

Xac dinh AH3g clia phén ting
sau dya vao gid tri E, 6 Bang 14.1:

Vi dy 1: Dya vao nang lugng lién két & Bang 14.1, tinh bién
thién enthalpy cua phan ting:

H,(g) + Cl,(g) » 2HCI(g) K
as
Buéc 1: Tinh nang lugng cin thiét d€ phd v 1 mol H - H (H,(g) +0yg) —
va 1 mol Cl - Cl (H,dl(g) + HCl(g)
2 N 4R m g TiAn T Hay cho biét phan tng trén tod
Téng nang lugng thu vao dé phd v& cac lién két: nhiét haythu nhiét?

Ey o1 1+ Ep =432+ 243 =675 k]

b(H-H

© DPaéi vai phan tdé nhiéu nguyén tl, nang lugng lién két la gia tri trung binh ctia nang lugng cac lién két trong phan tu.
Nguén: Martin S. Silberberg, Principles of General Chemistry (2013, third edition), The McGraw-Hill Companies, Inc.,
New York, USA.
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Buidc 2 : Tinh nang lugng toa ra khi hinh thanh 2 mol H - CI @

T6ng nang lugng tod ra d€ hinh thanh lién két: Dua vao 56 liéu vé nang gng ién

2xEygy_¢)=2x427 = 854K] két 6 Bang 14.1, hdy tinh bién
Budc 3: Tinh bién thién enthalpy ciia phan Ging theo cong | thién enthalpy ctia 2 phan tng
thic (1) sau:

AHS, =675 - 854 = -179 k] 2H,(g) +0,(g) —=—> 2H,0(g) (1);
Do A, HJ,, <0 nén phan tng tod nhiét. CHilg) +110,(g) ——

Vi dy 2: Tinh bién thién enthanpy ctia phan ting tao thanh 7C0,(g) + 8H,0(g) (2);
ammonia (st dung ning lugng lién két & Bang 14.1). Cho S0 sanh két qua thu dugc, tir do
biét phan ting thu nhiét hay toa nhiét va vé s d6 biéu dién cho biét H, hay G, la nhién liéu

bién thién enthalpy ctia phan ting. hiéu qua hon cho tén Ida (biet
trong GH,, ¢ 6 lién két (—C va
3H(9) + Ny(g) > 2NH,(g) 16 ién ket C—H)

AHS,, = 3xE,(H,) + E,(N,) - 2xE,(NH,)
=3xE y_m+ Eynony = 2%3%xEy g
=3x%x432 + 945 - 2x3x391 = -105 kJ.

Do A,Hj, < 0 nén phan ting toa nhiét.

Sa d6 biéu dién bién thién enthalpy cta phéan tng:

Nang lugng (k)) o
Al | Nilg)+3H,(9)

én ltra dung nhién liéu
dé tao luc phéng

AH5s =-105kJ

©)

Tinh AH3, cla hai phan ting sau:

AHC 2NH,(g)
Mol oo : 30,0)—>20,(g) (1)
R 20,(9) —>30,(9) ()
Tién trinh phan ing Lién hé gitta gia tri AH%, véi do
A\ Hinh 14.2. So d6 biéu dién bién thién enthalpy bén cla 0,0, va gidi thich, biét
phén t&r 0, gom 1 lién két doi 0=0
va 1lién két don 0-0.

quat: A Hy,, = ZEb(cd) - ZEb(sp)

ZEb(cd), ZEb(sp): tong nang lugng lién két
phan ti chat ddu va san phdm cta phan tng.

20



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

2 Tinh bién thién enthalpy clia phan iing dua vao enthalpy tao thanh

Cho phuong trinh hod hoc téng quat:
aA + bB - mM + nN

C6 thé tinh dugc bién thién enthalpy chuin ciia mét phan ting hod hoc (A, HS,, ) khi biét cac
gid tri AjHJy¢ clia tit ca cdc chét ddu va san phdm theo cong thiic sau:

A HSy, = mx Ang% (M) + nx Anggs (N) —ax Anggs (A)-bx Anggs (B) (2)

Vi du 3: Cho enthalpy tao thanh chudn ctia cac chat tuong @

Ung t huong trinh.
ng trong phuong trin Tinh bién thién enthalpy cla phan

ing phén huy trinitroglycerin
(GH.0,(NO,),) theo phuong trinh sau
(biét nhiét tao thanh cla nitroglycerin
la —370,15 kJ/mol):

4C,H,0,(NO,),(s) —=—> 6N,(g) +

AH3g (kJ/mol) 9,16 33,20

Tinh bién thién enthalpy ctia phan ting sau:
2NO,(9) > N,0,(g)
Theo cong thtic (2), ta co:
AHSy, = AfHe (N,O,) - 2x AH%, (NO,) gc Ung dung lam thanh phan

=9,16 - 2 x 33,20 = -57,24 k]

Do A Hj < 0 nén phan ting tod nhiét. @

Vi du 4: Cho nhiét tao thanh chuén cta cac chit tuong
ing trong phuong trinh.

4. Gid tri bién thién enthalpy cla
phan Ging 6 lién quan tdi hé
50 cac chat trong phuong trinh
nhiét hod hoc khong? Gid tri
enthalpy tao thanh thudng
dugc do G diéu kién nao?

AHS (/mol) | 9,16 |-110,50 | 82,05 | -393,50

Tinh bién thién enthalpy ctia phan ting sau:

N,O,(g) + 3CO(g) - N,0O(g) + 3CO,(g) @

Theo cong thtc (2), ta co:
5 @ Dua vao gid tri enthalpy tao thanh

A Hgy, = AHZs (N,0) + 3% AfH74 (CO,) &Bang 13.1, hy tinh gid tri A HS,g
- AfH% (N,0,) - 3x AH3, (CO) clia cac phan l’mgtgau:
—>

82,05 +3x(-393,50) - 9,16 - 3x(~110,50) N +300) 7 (O,(g)+

776,11 k] e

= — , t°
4NH,(g) +30,(9) — 2N,(g) +
Do A Hj,, < 0 nén phan ting toa nhiét. 6H,0(g) (2)
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CHUY
A At o _ o o
e zAme(sp) | ZAfHZ%(Cd) Khi tinh gid tri bién thién enthalpy
Vei EAng%(SP)’ EAfH(z)%(Cd): téng enthalpy tao clia phén ting thi can nhan hé s ti
thanh & diéu kién chuén tuong ting cua san phim, lugng véi enthalpy tao thanh cla
chit d4u ctia phén ting. cdc chdt tuong ting.

Nhiéu phan ting hoa hoc gidi phdng nang lugng dudi dang nhiét, dnh sang hodc dm thanh. Cac phan ing toa
nhiét cd thé ty xy ra, gidi phong nang lugng dudi dang nhiét va lam giam enthalpy (A H < 0). Vi dy: Khi cho
sodium (Na) phan ting vi chlorine (Cl,) tao thanh sodium chloride (NaCl):

2Na(s) + C1,(g) — 2NaCl(s) AHye =—411,10k)
Cac qua trinh tod nhiét khac gom: cac phan ting nhiét nhom, phan ting trung hoa (acid tac dung véi base), cac
phan ting trling hop, qua trinh dot chdy nhién liéu, ho hap, su phan hach hat nhan, an mon kim loai (phan ting
oxi hod), hoa tan H,S0, ddac trong nudc, ...
Dai véi phan ting thu nhiét, gid tri A H cang duong, phan ting cang thu nhiéu nhiét tif moi trugng.

Quang hop la mot vi du vé phan tng thu nhiét. Thuc vat st dung nang
lugng tir Mt Trdi dé chuyén carbon dioxide va nudc thanh glucose va
oxygen:

6(0,(g) + 6H.0() 2285 (1 0.(aq) +60,(g) A NS =+2803K

Cécqud trinh thu nhiét khac gom: hoa tan NH,Cl trong nudc, cracking
alkane, nudc long bay hgi, bang tan, ...

0,

A\ Qua trinh quang hop

BAI TAP

Tinh A,H3sg cla cac phan ting sau dua theo nang lugng lién két (sir dung s6 liéu tir Bang 14.1):
a)N,H,(g) > N,(g) + 2H,(g)
b) 4HCl(g) + O,(g) —> 2Cl,(g) + 2H,0(g)

Dua vao Bang 13.1, tinh bién thién enthalpy chuéan ctia phan ting d6t chay hoan toan 1 mol benzene
C,H,4()) trong khi oxygen, tao thanh CO,(g) va H,0(l). So séanh lugng nhiét sinh ra khi d6t chdy hoan
toan 1,0 g propane C,H,(g) véi lugng nhiét sinh ra khi dét chay hoan toan 1,0 g benzene C,H,(/).
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3. Dua vao enthalpy tao thanh & Bang 13.1, tinh bién thién enthalpy chuan cda phan tng
nhiét nhém:

2Al(s) + Fe,0,(s) ——> 2Fe(s) + ALO,(s)
Tu két qua tinh dugc & trén, hay rat ra y nghia clia ddu va gia tri AHy,e d6i vai phan tng.
4. Cho phuang trinh nhiét hod hoc sau:

1 o
50,(9)+ 5 0y(0) ——%> SO4(g) Ao =-98,5K)

a) Tinh lugng nhiét giai phdng ra khi chuyén 74,6 g SO, thanh SO.,.
b) Gia tri AH5g clia phan ting: SO,(g) — SO,(g) + %Oz(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) AH3g = —483,64 kJ
a) Nudc hay hén hgp ctia oxygen va hydrogen cé nang lugng I6n hon? Giai thich.
b) Vé sa d6 bién thién nang lugng clia phan (ing gitta hydrogen va oxygen.
6. Xét qua trinh dot chay khi propane C;H,(g):
C,Hq(9) + 50,(g) —> 3CO,(g) + 4H,0(g)

Tinh bién thién enthalpy chuédn cia phan (ing dua vao nhiét tao thanh ctia hgp chat (Bang 13.1)
va dua vao nang lugng lién két (Bang 14.1). So sanh hai gia tri d6 va rut ra két luan.



@ 3]0 UNG HOA HOC

Bai PHUONG TRINH TOC Do PHAN UNG
VA HANG SO TOC DO PHAN UNG

| MyCTIEU |

— Trinh bay dugc khai niém téc d6 phan ting hod hoc va cach tinh toc dé trung
binh cla phan Ung.

— Viét dugc biéu thic tdc do phan tng theo hang sé téc dé phan ting va néng
do cho phan tng don gian. Néu dugc y nghia hdng s6 téc d6 phan tng.

N A —

@ Trong tu nhién cé nhiing phan Ung xay ra rat nhanh, nhu phan tng né ctia phao hoa,
phdn Ung chdy cla que diém, ... nhung cing c6 nhiing phan Ung xdy ra cham hon,
nhu qué trinh oxi hod céc kim loai sat, déng trong khi quyén, su &n mon vé tau bién
lam bang thép, .. Dé danh gia muc do nhanh hay cham ctia mét phan tiing hod hoc can
dung dai lugng nao? Cach tinh ra sao?

e ! st ma_ -
A Pam chay cta la cay khé A Than tau bién bi oxi hoa trong diéu kién tu nhién

@ TOC PO PHAN UNG

2 Trinh bay khai niém téc dé phan iing hoa hoc @
Khéi niém t6c & phan ting hoa hoc ding d€ danh gid mic 1. Quan sdt hinh trong phan Khdi
do6 xay ra nhanh hay cham cta mdt phan tng. ddng, nhan xét vé miic do nhanh

hay chdm cla phan ting hod hoc
Xy ra trong dam chdy 14 cay kho
va than tau bién bi oxi hoa trong
diéu kién tu nhién.

Theo thoi gian, néng dd cic chit phan tng va san phim
thay d6i nén t6c do phan ting sé thay d6i, vi vay nguoi ta
thudng tinh toc d¢ trung binh cta phéan ting. Ngoai ra, con
6 tdc do tic thoi ctia phan ting, 1a toc do phan tng tai mot
thoi diém nao do.

@-



Nong do @

Sén'pha,m' Trong tu nhién va cudc song, &
cling diéu kién, nhiéu chat khac
nhau sé bién d6i hoa hoc nhanh,
cham khdc nhau; véi cing mot
chat, trong diéu kién khac nhau
cling bién doi hoa hoc nhanh,
cham khéc nhau. Tim cdc vi du

Chdt phan ting minh hoa cho 2 nhan dinh trén.
’ Thoi gian phan iing Quan sit Hinh 15.1, cho biét
Hinh15.1. Dé thi biu dién sy thay d&i néng d6 chat phan ting nong do cla chdt phdn ting va
(mau tim) va san pham (mau xanh) theo thai gian san ph5m thay ddi nhu thé nao

theo thai gian.

Tinh tdc d9 trung binh ctia phan ting hod hoc
Vi dy 1: Trong phan ting hod hoc: Mg(s) + 2HCl(aq) - MgCl,(aq) + H,(g)
Sau 40 giay, nong do ctia dung dich HCl giam tti 0,8 M vé con 0,6 M. Tinh téc d¢ trung binh
cta phan ting theo nong do HCI trong 40 giay.
Huéng dan:
Thoi gian phan ting: At = 40 (s); bién thién nong do dung dich HClla AC = 0,6 - 0,8 = -0,2 (M);
hé s6 cin bing ctia HCI trong phuong trinh hoa hoc la 2.

b

— 1
T6c do trung binh ctia phan ting trong 40 giay la: v = — X 0

=2,5%x 107 (M/s)

* T6c do phan ting ctia phan ting hoa hoc la dai lugng déc
trung cho su bién thién nong do ctia mot trong cac chat
phan ting hodc san phdm trong mot don vi thoi gian.
To6c do phan ting ki hiéu la v, c6 don vi:
(don vi nong do)/ (don vi thoi gian)
* Téc do trung binh ctia phan ting la t6c do dugc tinh Xét phan ting phan huj N0, 645 °C
trong mot khoang thoi gian phan ting.

1
* Cho phan ting t6ng quat: aA + bB — ¢C + dD N:0:(9) = N,0,(g) + 3 0,(9)
Biéu thtic téc do trung binh ctia phan ting: Sau 184 gidy diu tién, ndng do cla
EEEEE T D AC, 1 AC:. 1 AG, N,0, la 0,25 M. Tinh toc d6 trung
¥ = = 2 6 b Y
o At BEEAES: At d At binh cda phan ting theo N,0, trong
Trong do: khodng thdi gian trén,

v : toc do trung binh ctia phan ting;

AC = C, - C;: su bién thién nong do;

At=t, - t;: bién thién thoi gian;

C,, C, lanong do ciia mot chat tai 2 thoi diém tuong ting
.
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@ BIEU THUC TOC PO PHAN UNG

Tim hiéu vé dinh luat tac dung khéi lugng

Céc phan ting dién ra véi téc dé khac nhau tuy thudc vao
nhiéu yéu t6: ndng do, nhiét do, ap sudt doi voi chat tham
gia la chat khi, bé mat tiép xuc, chat xuc tac, cuong dé anh
sang, thé ctia chat, dung moi hoa tan cac chat phan tng, ...

Nam 1864, hai nha bac hoc Guldberg (Gau-bdc) va Waage
(Qua-ge) khi nghién ctiu su phu thudc ctia toc do vao ndong
do da dua ra dinh luat tac dung khoi lugng: O nhiét do khong
doi, toc dp phdn iing ti 1¢ vdi tich s6 nong d¢ cdc chdt tham gia
phdn ting véi s6 mii thich hgp.

Vi du 2: Xét phan ting

2C0(g) + 0,(g) —2— 2CO,(g)

Biéu thtic t6c do tiic thdi ctia phan ting viét theo dinh luat la:

@

926

2
v=kxCgoXCq_

Phan ting don gian c6 dang: aA + bB — cC +dD

® Moi quan h¢ gitia nong do va téc do tlc thoi ctia
phan ting hod hoc dugc biéu dién bing biéu thiic:

b
vREXC, xXCp
Trong do, k la hang s6 t6c d6 phan ting; C,, C, 1a
nong do (M) chét A, B tai thoi diém dang xét.

e Khi nong do chat phan tng bang don vi (1 M)
thi k = v, vay k 1a toc d¢ cua phan ting va dugc goi
la téc do riéng, day la y nghia ctia hing s6 téc do
phan ting.

e Hang s6 k chi phu thudc vao ban chit cta chit
phan ting va nhiét do.

Theo dinh ludt tac dung khoi
|wgng, toc dd phan ting thay doi
nhu thé nao khi tang hodc giam
nong do chat phan ting.

Trong tu nhién va cudc song, 6
nhiéu phan (ing hod hoc xay ra
vdi toc do khac nhau phu thudc
vao nong do chat phan (ing, tim
cacvi du minh hoa.

(Cho phan ting don gidn sau:

H,(9) + Cl,(9) > 2HC(g)

a) Viét biéu thuic toc do tic thoi cla
phan (ing trén.

b) Toc d6 phan ting thay ddi thé nao
khi ndng do H, gidm 2 lan va gilt
nguyén nong do Cl,?

CHUY
Dinh lugt tac dung khdi lugng
chi ding cho cac phan tng don
gian, da la phan tng mot chiéu,
chi qua mot giai doan tir chat
phan ting tao ra san pham.

Dudi déy la mt so hién tugng xdy ra trong d6i song, hay sap xép theo thi tu toc do giam dan:

Nudng banh mi )]
Dot gas khi ndu an )
Lén men sifa tao sifa chua (3)
Tam ton thiéc bi gi sét (4)



BAI TAP

1. Cho phan uing don gidn xady ra trong binh kin: 2NO(g) + O,(g) — 2NO,(g)

a) Viét biéu thuc toc dé tic thoi cha phan ing.
b) G nhiét d6 khong déi, tdc dd phan ing thay ddi thé nao khi
-ndng d6 O, tang 3 1an, néng dé NO khong dai?
- ndng dé NO tang 3 lan, ndng d6 O, khong dai?
- ndng dé NO va O, déu tang 3 lan?
2. Gidi thich tai sao t6c d6 tiéu hao ctia NO (M/s) va téc do tao thanh ctia N, (M/s) khong gidng
nhau trong phan ung:
2CO(g) + 2NO(g) — 2C0O,(g) + N,(g)
3. Cho phan ung:
2N,0.(g) — 4NO,(g) + 0,(g)
Sau thai gian tir gidy 61 dén gidy 120, ndng dé NO, tang tir 0,30 M [én 0,40 M. Tinh t6c dé trung
binh ctia phan tng.
4. D liéu thi nghiém cta phén ung: SO,Cl,(g) — SO,(g) + Cl,(g) dugc trinh bay & bang sau:

Néng dd (M)
. i S0,Cl, SO, cl,
Thoi gian (phut)
0 1,00 0 0
100 0,87 0,13 0,13
200 0,78 ? ?

a) Tinh t6c d6 trung binh ctia phan ting theo SO,Cl, trong thai gian 100 phut.

b) Sau 200 phut, néng d6 cta SO, va Cl, thu dugc la bao nhiéu?




CAC YEU TO ANH HUGNG
DEN TOC DO PHAN UNG HOA HOC

— Thuc hién dugc mét s6 thi nghiém nghién ctu cac yéu té anh hudng tdi téc
d6 phdn ung.

— Gidi thich dugc cac yéu t6 anh hudng téi toc dd phan tng nhu: ndng do, nhiét
do6, ap sudt, dién tich bé mat, chat xuc tac.

— Néu dugc y nghia clia hé s6 nhiét dé Van't Hoff (y).

- Van dung dugc kién thiic toc d6 phan ing hoa hoc vao viéc giai thich mot s6
van dé trong cudc séng va san xudt.

Bai

@ Thuc pham bdo quan trong tu lanh sé git duoc lau hon (a), khi ndu mot sé loai thuc
pham bang ndi ap sudt sé nhanh chin hon (b), bénh nhan sé dé hé hap hon khi dung
oxygen tu binh chiia khi oxygen so vai tu khong khi (o), ...

Nh(ng yéu té nao anh hudng dén téc d6 clia cac qua trinh bién déi trén?

&) ANH HUGNG CUA NONG PO
2 Nghién ciiu anh huéng ciia nong d6 dén toc dd phan ting
Thi nghiém 1: Anh hudng ctia néng do dén t6c do phan ting

Hoa chit: dung dich sodium thiosulfate (Na,S,0,) 0,15 M; @
sulfuric acid (H,SO,) 0,10 M; nudc cat.

Dung cu: céc thuy tinh 100 mL (dugc danh ddu thap  mat 1. Tién hanh thinghiém 1va quan
ngoai day cdc), 6ng dong 50 mL. sat hién tugng cla thi nghiém.
Tién hanh: Nhén xét mi lién hé gita thé
tich dung dich Na S 0, vdi thoi

27273

Buéc 1: Pha loang dung dich Na,S,0, 0,15 M d€ dugc cac RSP
gian xuat hién két tua.

dung dich c6 nong do khac nhau theo Bang 16.1.
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WV Bang 16.1. Cach pha loang dung dich Na,S,0, @
Hoa chat Coc1 Coc2 (6c3 2. Quan st Hinh 16.2 va phuong
] trinh hod hoc cta phan ting, gidi
Dung dich Na,$,0, 0,15 M (mL) 50 30 10 thich két qua thi nghiém 1.
Nudc cat (mL) 0 20 40

Buidc 2: R6t dong thai 10 mL dung dich H,SO, 0,1 M vao

moi cdc va khudy déu.

Phuong trinh hoa hoc ctia phan tng:

Na,$,0,(aq) + H,SO,(aq) — Na,SO,(aq) + S(s) + SO,(g) + H,0())

A Hinh 16.1. Thi nghiém anh huéng ctia :
néng dé dén téc d6 phan ting Gilt nguyén nong do dung dich

©co @ ¢ © ° Na,S,0, ban dau, pha lodng dung
OO a o dich H,S0, tuang tu nhu cdch pha
o Il ﬁg . lodng dung dich Na,<S,0, theo
¢ 9 g ; Bang 16.1, két qua thi nghiém sé
© A, o thay d6i thé nao?

(@ (b)
A Hinh 16.2. Hinh minh hoa chat phan ting
€6 néng dé 16n (a) va néng do bé (b)

Nong do cuia cac chat phan ting tang lam tang s6 va cham
hiéu qua"”’ nén t6c do phan ting tang.

~  Khi ting nong d¢ chdt phan ting, toc do phdn ting ting.

@ ANH HUGNG CUA NHIET PO
2 Nghién ctiu anh huéng ctia nhiét d6 dén toc d6 phan iing @

Vi dy 1: C6 2 c6c thuy tinh, méi c6c dung cung moét lugng
hén hop dung dich oxalic acid (H,C,0,) va dung dich H,SO, 3. Quan sat Hinh 16.3, nhan xét su

loang, tilé 2 : 1 vé thé tich, c6c (1) dugc dun néng, thém dong anh hudng cta nhiét do dén toc
thoi cling mot lugng dung dich KMnO, vao mdi c6¢ (Hinh do phan ing.

16.3a), nhin thdy mau ctia hon hgp phan ting nhat dan theo
thoi gian phan ting (Hinh 16.3b).

) Khi cac chat phan ung va cham ding hudng va du nang lugng dan dén xay ra phan tng, goi la va cham hiéu qua.
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Phuong trinh hod hoc ctia phan ting:
2KMnO,(aq) + 5H,C,0,(aq) + 3H,SO,(aq) = 2MnSO,(aq) + K,SO,(aq) + 10CO,(g) + 8H,0(])

4. Quan sét Hinh 16.4 va phuong
trinh hod hoc clia phan (ing,
gidi thich vi sao toc do mat mau
cia KMn0, trong 2 céc khong
giong nhau,

@ ' (b)
A\ Hinh 16.3. Thi nghiém anh hudng cta nhiét dé6 dén téc d6 phan ting

O nhiét d¢ thudng, cc chit phan ting chuyén dong véi
toc dé nho; khi tang nhiét do, cac chat sé chuyén dong
v6i téc do 16n hon, dan dén ting s6 va cham hiéu qua

nén toéc do phan ting tang.
® e ©

&P A Biét rang, khi nhiét do tang thém
8 10°C, toc d0 clia mdt phan ting hod

hoc tang 4 1an; cho biét toc do phan
8 o

(ng giam bao nhiéu lan khi nhiét
K do giam tlr 70 °C xudng 40 °C.

(a) (b)
A\ Hinh 16.4. Hinh minh hoa chuyén déng ctia chit phan iing
khi chua dun néng (a) va dugc dun ndng (b)
Két qua tui cac thuc nghiém cho biét, khi nhiét do tang1én 10 °C, t6c d6 ctia phan 16n cac phan ting
tdng tti 2 dén 4 1an. S6 14n tang nay dugc goi la hé s6 nhiét d6 Van't Hoff (Van-hép), ki hiéu lay.
Trong Vidu 1, néu nhiét d6 ban d4u cta 2 c6c bang nhau, t, = 20 °C, nhiét d6 ctia c6c (1) sau
khi dun néng la t, = 60 °C, nhiét d6 c6c (2) khong thay d6i va téc do phan ting trong cdc (1)

gap 16 1an coc (2). Khi d6 ta co:
60—20

y 10 =16 =y =2

Vay, khi nhiét do tang 1én 10 °C, thi t6c do phan ting ting 2 1an. Gia tri nay la hé s6 nhiét do
Van’t Hoff.

£
« Khi tdng nhiét do, t6c do phan ting ting.

» Mo0i quan hé gitta nhiét do va toc do phan ting hoa
hoc dugc biéu dién bang cong thuc:
t,—t RY
e Y% CHUY
v < , 2 A ,
Rne co: i Quy tac V?nt H9ff clﬁu gaim dung
B . . L. .1~ | trongkhodng nhiét dd khong cao.
v, > ¥, latocdo phdn ting 62 nhi¢t do t, vat,; ylahe
sO nhiét 36 Van't Hoff.
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&) ANH HUGNG CUA AP SUAT

2 Nghién ctiu anh huéng ctia ap suat dén toc d6 phan iing
Trong phan ting hod hoc ¢6 su tham gia ctia chét khi, ap
sudt c6 thé anh hudng dén t6c do phan ting.
Vi duy 2: Mot trong nhiing nghién ciiu nhiam giam thiéu
phat thai khi CO, vao khi quyén gay hiéu ting nha kinh,
1a chuyén CO, thanh san phdm c6 gia tri nhu methanol
(CH,OH). Phan ting can thuc hién & ap suit cao, khoang
58 - 103 bar® dé€ ting téc d6 phan ting.
Phuong trinh hod hoc ctia phan ting:

CO,(g) + 3H,(g) » CH,0H(g) + H,0(g)

. | Phan tlr cac chat khi ’-l

V2 tham gia dugc nén lai
& @ o o o ’ ‘ \
° Q. . O g ‘
€ ov ° e
VSN R A
© 9 L Vi & W Onty—
Ve & NePou=
Ap suét thudng Ap suat cao hon

A\ Hinh 16.5. Minh hoa khi ting ap suét ctia cac chat khi tham gia phan img

Khi tang ap sudt thi nong d6 chat khi tang, nén téc do phan
ung tang.

D61 v6i phan ting cd chat khi tham gia, toc d6 phan ting
tang khi ting ap sudt.

& ANH HUGNG COA BE MAT TIEP XUC

2 Nghién cttu anh huéng ctia bé mat tiép xic dén téc do
phan iing
Thi nghiém 2: Anh huéng ctia bé mit tiép xuc dén téc do
phan ing
Hoa chat: dung dich HCl 1 M, da voi (CaCO,) dang khoi
va dang hat nhd.
Dung cu: binh tam giac 100 mL, 6ng dong 50 mL, can.
Tién hanh:
Budc 1: Can khoang 2 g CaCO, mdi loai, cho vao 2 binh
tam giac (1), (2).

®

5. Quan st Hinh 16.5, cho biét
mat d0 phan b cla cac phéan tl
chat khi trong binh kin thay doi
nhu thé nao khi tang ap suat
clia binh?

®)

Xét cdc phan (ing xdy ra trong binh
kin:

200(g) +0,(g) > 2C0,(g) (1)
NH,(I(s) — NH,(g) + HC(g) (2)
Yéu 0 dp suat anh hudng dén toc
dd cla phan ting nao? Khi tang dp
sudt, toc @ phan ting thay doi nhu

thé nao?

6. Tién hanh thi nghiém 2 va so
sanh toc do khi thodt ra trong
hai binh tam gidc.

7. Nhan xét moi lién hé giiia toc
do phan (ing vdi kich thudc cla
(aco,.

) Prapatsorn Borisut and Aroonsri Nuchitprasittichai, Methanol production via CO, hydrogenation: Sensitivity analysis
and simulation — based optimization (2019), Frontiers in Energy Research, Vol. 7:81.
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Budc 2: Dong khoang 20 mL dung dich HCI, rét dong thoi vao moéi binh tam giac.
Phuong trinh hod hoc ctia phan ting:
CaCO,(s) + 2HCl(aq) — CaCl,(aq) + H,0(]) + CO,(g)

A Hinh 16.6. Minh hoa thi nghiém nghién cttu anh huéng :
ctia bé mit tiép xuc dén téc d6 phan dng 8. Quan sat Hinh 16.7, gidi thich
Dung dich HCl phan tng Dung dich HCl phan tng két qua cda thi nghiém 2.
v6i CaCO, khéi véi CaCO, hat nho

o olle h v
s o Lo i . @ F &
N Gidm kich thudc hat 7 «@ ) @
® ® 9 Ting téng dién tich tiép xuc i :
! “@ “© ol b TR 2 (LR R R
- ) B Clii khi dugc ché nhé sé chéy nhanh
. N @ - WO hon va manh hon so véi ctii 6 kich
4 9 % thudc lon. Giai thich.
A\ Hinh 16.7. Minh hoa dung dich HCI phan (ing véi CaCO,
¢6 kich thuéc khac nhau

@ '
) Kbiting i i e it 6 i cc pin i, 1 0 pi g
N A Fk Rl

&) ANH HUONG CUA CHAT XUC TAC

V6i mot s6 phan ting hod hoc, d€ tang t6c dé phan ting, ngudi ta st dung chat xuc tac,
dugc ghi trén mi tén trong phuong trinh hoa hoc.

> Nghién citu anh huéng clia xiic tac dén téc do phan ung
Thi nghiém 3: Anh huéng ctia xiic tic dén téc d6 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 sét
Budc 1: Rot khoang 2 mL dung dich H,0, vao 2 6ng nghiém hién tugng va so sanh sy thay doi
(1), (2). clia tan dom &2 6ng nghiém.

Budc 2: Thém mot it bot MnO, vao 6ng nghiém (2) va dua
nhanh tan dém dé vao miéng 2 6ng nghiém (Hinh 16.8).

A



Phuong trinh hoa hoc ctia phan tng:
2H,0,(aq) —%2— 2H,0(]) + O,(g)

2 mL dung dich :

H,0,30% Tai sao khi nhai ki com, cdm nhan

2 mL dung dich com ¢6 vi ngot han?
H,0,30%
Ong nghiém (1) Ong nghiém (2)
A\ Hinh 16.8. Thi nghiém nghién cttu anh huéng clia xiic tac

dén téc d6 phan ting
‘
Chét xtic tdc lam tdng toc do cua phan ting hod hoc, nhung van dugc bao toan vé lugng va
chat khi két thac phan tng.

) Y NGHIA THUCTIEN CUA T6C DO PHAN UNG TRONG D1 SONG VA SAN XUAT
2 Tim hiéu cac yéu t6 anh huéng dén toc d6 phan iing trong doi song va san xuat

Van dung cac yéu t6 anh hudng dén toc do phan ting sé gop

phan hiéu qua vao phuc vu d6i s6ng, san xudt, thuc ddy qua

trinh dién ra nhanh hon hodc han ché t6c d6 cta phan ting,

nham t&i vu hoa gid tri kinh té. @

10. Quan sat Hinh 16.9, cho biét
yéu t0 nao anh hudng dén toc
do phan (ing da dugc van dung
trong thuc tién.

(@) Dung binh chira oxygen thay cho  (b) Thuc phdm ndu trong néi
dung khéng khi dé dét chay acetylene,  4p suat sé nhanh chin hon so
ung dung trong dén xi acetylene. vGi khi ndu & ap sudt thuong.

(c) Khi d6t than trong 10, ddy ndp 10 (d) Bao quan thtic an trong ta lanh
sé gilr than chdy duogc lau hon. dé thiic an 1au bj 6i thiu.

A\ Hinh 16.9. Y nghia thuc tién cta tc d6 phan ting trong ddi séng
va san xuat
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@

Trong qua trinh |én men gidm,
nguoi ta thuong cho chudi hay
nudc dira vao lo chiia gidm nudi,
gidi thich.

soat toc do cac phan ting dién ra trong doi song,
xudt khi van dung cac yéu t6 anh hudng nhu: nong
iét do, ap suat, bé mat tiép xic va chat xuc tac giap
g lai cac gia tri hiéu qua.

BAI TAP

1. Hai nhan vat minh hoa trong hinh bén dang
chébién mén garan, dugc thuc hién bang hai
cach. Mét nguai chon cach chia ra tiing phan
nhé, ngudi con lai chon cach dé nguyén, gia
thiét cac diéu kién déu giéng nhau (nhiét do,
lugng dau an, ...). Hay cho biét cach nao moén
an nhanh chin hon? Giai thich.

2. No6ng do, nhiét dé, ap suat, dién tich ti€p xuc, chat xuc tac anh hudng nhu thé nao dén téc do
phan Ung?

3. Cho a g kim loai Zn dang hat vao lugng du dung dich HCl 2 M, phuaong trinh hod hoc xay ra
nhu sau:

Zn(s) + 2HCl(aq) — ZnCl,(aq) + H,(9)
T6c d6 khi H, thoét ra nhu thé nao khi thay doi cac yéu té dudi day:
a) Thay a g Zn hat bang a g bot Zn.
b) Thay dung dich HCl 2 M bang dung dich HCI 1 M.
¢) Thuc hién phan tng & nhiét d6 cao hon bang cach dun néng nhe dung dich HCI.
4. Cho phuong trinh hod hoc cia phan uing: 2CO(g) + O,(g) — 2CO,(g)

Néu hé sé nhiét dé Van't Hoff bang 2, t6c d6 phan ting thay d6i nhu thé nao khi tang nhiét do
clia phdn ting tir 30 °C l1én 60 °C?



Chuon

NGUYEN TO NHOM VIIA - HALOGEN

TINH CHAT VAT LI VA HOA HOC
17 CAC DON CHAT NHOM VIIA

| MUCTIEU

— Phét biéu dugc trang thai tu nhién clia cac nguyén té halogen.

— M0 ta dugc trang thai, mau sac, nhiét d6 ndng chay, nhiét dé soi clia cac don
chat halogen.

— Gidi thich dugc su bién ddi nhiét d6 ndng chay, nhiét do séi clia cac don chat
halogen dua vao tuong tac van der Waals.

— Trinh bay dugc xu huéng nhan thém 1 electron (tu kim loai) hoac dung chung
electron (v&i phi kim) d€ tao hgp chét ion hodc hap chat cong hod tri dua theo
cau hinh electron.

- Gidi thich dugc xu hudng phan Ung clia cac don chat halogen vai hydrogen
theo kha ndng hoat déng clia halogen va nang lugng lién két H-X.

- Viét dugc phuong trinh hod hoc clia phan Uing tu oxi hoa — khir clia chlorine
trong phan Ung vdi dung dich sodium hydroxide & nhiét d6 thudng va khi dun
nong; tng dung ctia phan Ung nay trong san xudt chat tay rda.

— Thuc hién dugc (hodc quan sat video) thi nghiém ching minh dugc xu hudng
gidm dan tinh oxi hod clia céc halogen; chiing minh tinh oxi hod manh ctia cac
halogen va so sanh tinh oxi hod gitia chudng.

Trong den halogen, bao quanh day téc lam bang wolfram la cac khi hiém nhu krypton,
xenon va mot lugng nhoé halogen nhu bromine hoac iodine, gilp tang tudi tho va duy
tri do trong sudt cla vé bong den. Ben halogen dugc sir dung trong cac may sudi, 10
nudng, bép halogen hong ngoai, ... do kha nang tod nhiéu nhiét.

Nhu cau vé nudc sach la thiét yéu va cap bach clia con ngudi, nudc sach dugc dung
cho sinh hoat, an uéng va san xuat. Cach xt li nuéc phé bién hién nay la st dung nudc
chlorine hodc cac chat cé chia chlorine dé khr trung nudc.

Nhom halogen gom nhiing nguyén té nao? Halogen cé nhing tinh chat va Uing dung
trong linh vuc nao?

A Dén halogen A\ st dung chlorine d& khir triing nuéc 105



&) VITRI CUA NHOM HALOGEN TRONG BANG
TUAN HOAN

Xac dinh vi tri cia nhém halogen trong bang tuan hoan

/™

y
vina -~ F S
’ Fluorine |+
1 VA VIA VIA 17 s
Cl
2 .. Chlorine
. il e
Br
Hl
53 12690
J | | N
lodine
6 .. 85 (zw)“‘ Nk
At
7 Astatine

e

\
~ AT
s Ts \ A
s | Tennessine ‘\‘ &

Hinh 17.1. Vi tri nhém halogen trong bang tuan hoan

Nhém halogen gom nhiing nguyén t6 thu¢c nhém VIIA trong
bang tuin hoan cac nguyén t6 hoa hoc: fluorine (F), chlorine
(Cl), bromine (Br), iodine (I), astatine (At) va tennessine (Ts).

®

Quan sat Hinh 17.1, cho biét vi
tri nhom halogen trong bang
tuan hoan.

Astatine (;,At) la nguyén t6 phéng xa, dugc tao ra bang cach ban phé dong vi 2Bi bdi cac hat
a trong may gia toc hat (cyclotron), tao ra hai neutron va déng vj ?''At. Astatine trong tu nhién
dugc tim thdy dudi dang trung gian clia chudi phan ra phong xa uranium va thorium. Nam 2020,
cac nha khoa hoc da nghién ctu va dua vao Uing dung ?'"At trong diéu tri ung thu, déng thoi

phét trién dugc phdm phong xa st dung déng vi nay.

Tennessine (;,,Ts) clng la nguyén té phéong xa, dugc phét hién ndm 2010 va IUPAC phé duyét
tén tennessine cho nguyén to thi 117 vao ném 2016. Vi chi c6 vai nguyén t dugc tao ra nén Ts

chua cé Uing dung thuc té ngoai muc dich nghién cdu.

‘, TRANG THAI TU NHIEN CUA CAC HALOGEN
Tim hiéu trang thai tu nhién caa cac halogen

Halogen trong ty nhién khong ton tai 6 dang don chat, cha
yéu ton tai dudi dang mudi ctia cac ion halide (F-, CI, Br, I).

Ion fluoride dugc tim thdy trong cac khoang chit nhu
fluorite (CaF,); fluorapatite (Ca,(PO,),F) va cryolite
(Na,AlF,). Ion chloride cé nhiéu trong nudéc bién, trong
quang halite (NaCl, thudng goi la mud6i md), sylvite
(KCl). Ion bromide c6 trong quang bromargyrite (AgBr);
ion iodide trong iodargyrite (Agl), ... cac ion nay cling
c6 trong nudc bién va cac mé mudi.

© Nguén: David Leimbach va cong su, The electron affinity of astatine (2020),
Nature Communications, Vol. 11, p.3824.
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Hay ké tén mot s6 chat chiia
nguyén to halogen.

Tu céc thong tin va quan st
Hinh 17.2, nhan xét dang ton tai
clia cac nguyén to halogen trong
tu nhién.



(a) Fluorite (b) Sylvite (c) Cryolite
A\ Hinh 17.2. M6t s6 khoang chat chira ion halide

tu nhién, halogen chi ton tai & dang hgp chat.
at chu yéu ctia halogen la muo6i halide.

&) CAU HINH ELECTRON LGP NGOAI CUNG CUA
NGUYEN TU CAC NGUYEN TO HALOGEN.
DAC DIEM CAU TAO PHAN TU HALOGEN

2 Tim hiéu cau hinh electron 16p ngoai cuing clia nguyén tit
va dac diém ciu tao phan tir halogen
Lép electron ngoai cung cua nguyén tt cac nguyén to
halogen déu cé 7 electron: phan 16p s c6 2 electron, phan
16p p c6 5 electron.

Do c6 7 electron & 16p ngoai cung, chua dat cdu hinh bén
viing nhu khi hiém, nén & trang thai tu do, hai nguyén tu
halogen gép chung moét cép electron d€ hinh thanh phan ta.

X + XﬁXX

Vi X la ki hiéu cac nguyén t6 halogen.
Cong thitic cdu tao cta phén ti halogen: X - X.

at halogen ton tai 6 dang phan ti X,, lién két
han ti la lién két cong hod tri khong phan cuc.

&) TiNH CHAT VAT Li CUA CAC HALOGEN
> Tim hiéu va gidi thich mét s6 tinh chat vat li cia halogen

Cac halogen it tan trong nudc, tan nhiéu trong dung moi hitu
co khong phéan cuc nhu hexane (C.H,,), carbon tetrachloride
(CCl), ...

)

Khodng 71% bé mat Trdi Dat duoc
bao phi bdi bién va dai duong, phan
con lai la cac luc dia va ddo. Theo
em, ham lugng nqguyén to halogen
nao nhiéu nht trong tu nhién?

©)

4. Viét cau hinh electron Idp ngoai
cling clia cdc nguyén to halogen.

5. Tir ddc diém cdu hinh electron
I6p ngoai clng clia nguyén ta,
nhan xét xu huéng hinh thanh
lién két trong phan tir halogen.
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WV Bang 17.1. Mét sé dic diém ctia cac nguyén t6 nhém halogen®

©)

6. Dua vao Bang 17.1, nhan xét su
bién d6i vé thé cac chat ¢ diéu

kién thudng, nhiét dd ndng
Don chat (X,) K a, Br, L chdy, nhiét do s6i cta cac don
suhi chat halogen.
Ca,u h|nh‘e.leftron 25°2p° 3s73p° 4s24p° 55 5p !
I6p ngoai cling
Ban kinh 0,072 0,100 0114 0133
nguyén tl (nm)
Nouyentirkhot ;g o 35,45 79,90 126,90
trung binh
D am dién 3,98 3,16 2,96 2,66 D i s by e
d6 ndng chdy, nhiét d6 soi tur
Thé (20 °C) Khi Khi Long Ran flourine dén iodine.
Nhiét doonong chdy 2% 101 7 114
(°0)
Nhiét d6 soi (°C) -188 =35 59 184
5 .| Phdniing @
D6 tan trong nudc R, - "
525°C (mal/liy | Mannliét | 0,0620 0,2100 0,0013 0 diéu kién thutng, hay dy doan
vl nuge astatine ton tai & thé khi, thé long

hay thé ran? Gidi thich.

luc nhat, chlorine c6 mau vang luc,
mau den tim.

tang dan.

soi cua don chét halogen bi anh
als gitia cac phan tt. TU fluorine
a ban kinh nguyén td ting, lam
an dén nhiét do nong chay, nhiét

®) Nguén: Lawrie Ryan, Roger Norris, Cambridge International AS and A Level
Chemistry Coursebook (2014, second editition), Cambridge University Press,
United Kingdom.
Marianna Anderson Busch, Halogen Chemistry (2015), Baylor University,
Elsevier Inc., Texas, USA.
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&) TINH CHAT HOA HOC CUA CAC HALOGEN

@

Tl cau tao phan ti halogen va

Tim hiéu tinh chat hoa hoc dac trung ctia halogen

Halogen ¢ c4u hinh electron 16p ngoai cung la ns’np®, nén dac diém cdu hinh electron I6p

nguyén tl c6 xu huéng nhan thém 1 electron hoac dung ngoai cling clia nquyén ttr, nhan

chung electron v6i nguyén tu khac d€ dat ciu hinh electron xét xu hudng hinh thanh lién két

bén viing cua khi hiém tuong tng. clia nguyén tirhalogen trong cac
phan ting hod hoc.

So do tong quat: X + le > X~

1. Tac dung v@i kim loai
Céc halogen phan ting v6i kim loai thé hién cac mic do

khac nhau (Hinh 17.3).

Fluorine tac dung dugc véi tat ca kim loai. Vidu:

2Ag +F, > 2AgF Trong phan ting véi kim loai,
nhan xét su bién ddi s6 oxi hod
clia nguyén tl cac nquyén to
2Fe + 3Cl, — 2FeCl, halogen va viét cic qua trinh

Chlorine tac dung vé6i hau hét cac kim loai (trti Au, Pt). Vi du:

Bromine phan ting v6i nhiéu kim loai, nhung kha nang phan AL

ting yéu hon so véi fluorine va chlorine. Vi du:
2Na + Br, - 2NaBr

Iodine phan ting vé6i kim loai yéu hon so v6i bromine, chlorine va fluorine. Vi du trong phan
tng v6i aluminium, bromine phan ting manh & di€u kién thuong, iodine can nudc lam xtic
tac d€ phan tng xay ra:

2A1 + 31, —22 5 2AIL,

Cl, phan tng véi Fe 1, phén tng véi Al, xtic tdc nudc
Hinh 17.3. Thi nghiém halogen phan ting véi kim loai
2. Tac dung véi hydrogen
Khi tac dung véi hydrogen, fluorine phan ting n6 manh ngay ca trong bong t6i, nhiét d¢

rat thap (-252 °C); chlorine phan tng trong diéu kién can chiéu saing hoac dun noéng;
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bromine phan ting khi dun néng 200 - 400 °C; iodine
phan ting kho khan hon, cdn dun néng 350 - 500 °C, chat @
xuc tac Pt va phan tng xay ra thuan nghich®.

0 -1 Dua vao diéu kién phan (ing vi
H, +F,——2HF hydrogen va gid tri ndng luong
0 okt -1 lién két clia phan t H — X, giai
H, +Cl, ——2HCI thich kha ndng phan ting clia cac
0 . -1 halogen véi hydrogen.
H, +Br,——2HBr
H, + 22 350°C — 500 °C, Pt 2H_Il

Bdng 17.2. Nang lugng lién két ctia HX™

Néng lugng lién két (E,) H-F H-  H-Br H-1

kJ/mol 565 427 363 295

@ Fluorine phan Uing manh véi nudc, béc chay trong hai nudc néng.
2F, + 2H,0 ——> 4HF + O, T

Chlorine va bromine tac dung cham véi nudc, tao thanh hydrohalic acid va hypohalous acid,
kha ndng phan Uing vai nudc clia bromine khé khan hon. lodine phan Uing rat cham véi nudc
tao iodic acid.

Cl,+HO0 ——= HCl b HCIO
(hydrochloric acid)  (hypochlorous acid)

Br, + H,O —— HBr + HBrO
(hydrobromic acid)  (hypobromous acid)

3,4+ 3H,0 —— S5HI + HIO,
(hydroiodic acid) (iodic acid)

3. Tac dung véi dung dich kiém

Halogen phan ting v6i dung dich kiém, san phidm tao thanh

phu thudc vao nhiét do phan tng. Vi dy, chlorine phan ting Trong phan (g véi dung dich
v6i dung dich NaOH 6 nhiét d¢ thudng va nhiét do trén 70 °C: kiém, nhan xét su bién ddi so

oxi hod ca chlorine va cho biét
Cl, + 2NaOH —— NaCl + NaClO + H,0O phan ting nay thudc loai phan

o ( 1?7
3CL, + 6NaOH _>7°C_ 5NaCl + NaClO, + 3H,0 ung gi‘

© Phan ting co thé xdy ra theo 2 chiéu trai ngugc nhau, sé hoc & 16p 11.
™) Nguén: Martin S. Silberberg, Principles of General Chemistry (2013, third edition),
The McGraw-Hill Companies, Inc., New York, USA.
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Hoén hgp dung dich NaCl va NaClO dugc goi la nudc Javel, - m

c6 tinh oxi hod manh nén dugc dung lam chat tdy mau va [N\
sat tring.

Phan tng cua chlorine v6i dung dich kiém dugc dung dé
san xudt cac chét tdy rua, sat trung, tdy trang trong nganh
dét, da, bot gidy, ... nhu calcium hypochlorite (Ca(ClO),);
calcium oxychloride (CaOClL,), ...

A\ Nuéc Javel

4. Tac dung véi dung dich mudi halide
Thuchanh thi nghiém so sanh tinh chat hoa hoc ctia halogen

Thi nghiém 1: So sanh tinh chat hoa hoc ctia halogen
Hoa chat: dung dich NaBr, Nal, nuéc chlorine, nudc
bromine va dung dich ho tinh bot.
Dung cu: 6ng nghiém, 6ng hut nho giot, kep go, gia dé
ong nghiém.
Tién hanh: Thuc hién cac budc theo Bang 17.3.
WV Bdng 17.3. Cac buéc tién hanh thi nghiém 1 @

) 12. Tién hanh thi nghiém 1, quan
Ong nghiém 1 2 sat va ghi nhan hién tuong.

Burgc 1: 13. Dua vao phuong trinh hod hoc
Ldy vao 2 mL dung dich NaBr 2 mL dung dich Nal clia céc phan ting, giai thich ket
moi dng nghiém khoang qué thi nghiém 1 '

Budc2: ; .
. , . 1 mL nu6c bromine,
Cho vao 1 mL nudc chlorine N
fx o ; vai giot ho tinh bt
mai 6ng nghiém khodng
ek e T
Budc 3: Lac déu, dé on dinh FT“ q | : %f—
rEm
Phuong trinh hod hoc ctia cac phan ting: 5 2
Cl, + 2NaBr — 2NaCl + Br,

Br, + 2Nal — 2NaBr + I, j E

5. Tinh tdy mau cta khi chlorine &m

Thuc hanh thi nghiém tim hiéu tinh tdy mau caa khi A Két qué thinghigm 1
chlorine am

Thi nghiém 2: Tinh tdy mau cta khi chlorine 4m

Hoa chat: 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 nhénh, ntt cao su, gid dd, thia thuy satva ghi nhan hién tugng.
tinh, 6ng hat nho giot.
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Tién hanh: @

Buidc 1: Dung thia thuy tinh 1dy mét it tinh thé KMnO,, cho . . )
vao nhanh dai cia 6ng nghiém. Duing 6ng hut nho giot lay o D,ua Yao p,h Ucfng tn,r:!] h(’)a h%c
khoang 1 mL dung dich HCI ddc cho vao nhanh ngan cta cta cac pha'rl fing, gii thich két
ong nghiém. Lap dung cu diéu ché khi CL, &m nhu Hinh 17.4. Qua thinghiém 2.
Luu y: Kiém tra nat cao su phai dugc day kin trudc khi thuc

hién budc 2. @

Budc 2: Nghiéng 6ng nghiém sao cho dung dich HCl tigp Vi€t phuong trinh hod hoc clia cic
xtic v6i KMnO,. phan ting sau:
Phuong trinh hod hoc ctia phan ting diéu ché khi Cl,: w+d, >

)

2KMnO, + 16HCl — 2KCl + 2MnCL + 5CL* + sH,0 ~ Al+Bh— 2)
Ca(OH), + (1, — 3)

KOH + Br, =% (4)

l, + KBr — (5)

Br, + Nal — (6)

1 tinh oxi hod manh, tinh oxi hod gidm dan tu

@ UNG DUNG CUA CAC HALOGEN
2 Tim hiéu iing dung ciia halogen -

Fluorine: Dugc st dung trong san xudt cac chat déo ma sat / ! -q
thép, nhu teflon phti trén bé mat chao chéng dinh dung cho "/ 72 w \

thiét bi nha bép, dung cu thi nghiém, ... Mot s6 hgp chét f

khac ctia fluorine nhu cryolite dung trong san xuat nhom; {
sodium fluoride sti dung nhu mdt loai thudc trii sau, chong
gian; mot s6 mudi fluoride khac dugc thém vao thuéc danh
rang, tao men rang, ...

2

A Ung dung ctia fluorine
trong san xuat kem danh rang



Chlorine: La chat oxi hoa manh, dugc stt dung lam chét tdy A ">
trang va khii tring nuéc. Mot lugng 16n chlorine dugc dung H :
dé€ san xuit cac dung mdi nhu carbon tetrachloride (CCl,), ’A‘“‘_" '
chloroform (CHCI,), 1,2-dichloroethylene (C,H,Cl,), ... \

Chloroform

o, o

Ung dung ctia chlorine
trong san xuat dung méi hiru co

Ung dung cia bromine
trong san xuat phim cuén

Bromine: Dugc sti dung dé€ diéu ché thudc an thén, thuéce
trt sdu, thudc nhudém, muc in; silver bromide (AgBr) la
chit nhay véi anh sang, dung d€ trang phim anh, phu gia
chéng dan mon cho xdng, ...

Iodine: La nguyén t6 vi lugng can thiét cho dinh dudng ctia @

con ngudi, thiéu iodine cé thé giy nén tac hai cho stic khoé Nhan xét vai trd ciia halogen
nhu giy bénh budu ¢4, thi€u ning tri tué, hon hgp ethanol va trong doi séng, san xudt va y t&.

iodine 1a chat sat tring phd bién. Cac hop chat iodide dugc

, . oo -, R Tim hiéu thém nhiing ting dung
st dung lam chat xuc tac, dugc phdm va thuéc nhuom.

khdc clia halogen trong thuc té.

Tai sao ¢4 thé st dung nu6c Javel dé tdy nhitng vét muc trén do trang, nhung lai khong nén st dung trén
vai quan, o ¢ mau?

Hoan thanh cac phuong trinh minh hoa tinh chat hoa hoc clia cac nguyén t6 halogen:

a)C,+H,—> b)F,+Cu— dl,+Na—
d) Cl, + Fe — e) Br, + Ca(OH), — f) Cl, + KOH 1%,
g) Br,+ Kl —

Giai thich vi sao cac nguyén t6 halogen khéng ton tai & dang dan chat trong tu nhién.

Chloramine B (CsHsCINNaO,S) la chat thudng dugc st dung dé sat

khuan trén cac bé mat, vat dung hodc dung dé khir trung, sat khuan,

xU |i nudc sinh hoat. & nédng d6 cao, chloramine B ¢é tac dung
diét ndm méc, vi khuan, virus gay bénh cho ngudi. Chloramine B c6
dang vién nén (mai vién co khéi lugng 0,3 - 2,0 gam) va dang bét.

Chloramine B 25% (250 mg chlorine hoat tinh trong moét vién nén

nhu hinh bén) dugc ding phé bién, vi tién dung khi pha ché va

bao quan.

a) Néng dé chloramine B khi hoa tan vao nudc dat 0,001% c6 tac dung sat khuan dung trong xur I
nudc sinh hoat. Can dung bao nhiéu vién nén chloramine B 25% (loai vién 1 gam) dé x( li binh
chira 200 lit nuéc?

b) Chloramine B néng d6 2% dung dé phun xit trén cac bé mat vat dung nham sat khuan, virus
gay bénh. € pha ché dung dich nay, stt dung chloramine B 25% dang bét, vay can bao nhiéu
gam bot chloramine B 25% pha vdi 1 lit nudc dé duoc dung dich sat khuan 2%?
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HYDROGEN HALIDE VA MOT SO
18/ PHAN UNG CUA ION HALIDE

| MUCTIEU

— Nhan xét va gidi thich dugc xu hudng bién déi nhiét do séi clia cac hydrogen
halide tU HCl t&i HI dua vao tuong tac van der Waals. Gidi thich dugc su bat
thuong vé nhiét dé séi clia HF so véi cac HX khac.

— Trinh bay dugc xu huéng bién déi tinh acid cla day hydrohalic acid.

— Trinh bay dugc tinh khir ctia cac ion halide (CI7, Brr, I") thong qua phdn Ung vdi
chéat oxi hod la sulfuric acid dac.

— Thuc hién dugc thi nghiém phan biét cacion F~, CI7, Br, I bang cach cho dung
dich silver nitrate vao dung dich mudi ctia chung.

— Néu dugc ng dung clia mot sé hydrogen halide.

Thuy tinh vén cdng, tron va kha tro vé mat hoa hoc nén
viéc cham khéc la diéu khong don gidn. Mudn khac cac
hoa van, can phl Ién bé mat thuy tinh mét 16p paraffin,
thuc hién cham khac cac hoa van 1én |6p paraffin, dé phan
thuy tinh can khac 16 ra. Nhé dung dich hydrofluoric acid
hodc hén hop CaF, va H,SO, ddc 1én I6p paraffin d6, phan
thuy tinh can cham khac sé bi an mon, tao nén nhing hoa
van trén vat dung can trang tri. Qua trinh an mon thuy
tinh xay ra thé nao? Céc ion halide cé tinh chat gi?

A\ Khéc hoa van trén thuy tinh

&) TINH CHAT VAT Li CUA HYDROGEN HALIDE

Gidi thich xu huéng bién ddi tinh chat vat li ciia hydrogen halide
Hydrogen halide 1a hgp chat ctia hydrogen véi halogen, cong
thuic tong quat la HX, véi X 1a halogen. Hau t6 “ide” trong
hydrogen halide dugc thay thé ti hau t6 “ine” cua tén halogen.

V Béng 18.1. Bang mé ta dic diém,
tinh chat vat li cia hydrogen halide (HX)™

Hydrogen halide HF HCl HBr HI

. p Hydrogen | Hydrogen | Hydrogen | Hydrogen
Tén hop chat fluoride chloride bromide iodide
Thé, 20°C Khi Khi Khi Khi @
Mau sdc Khong mau | Khongmau | Khéngmau | Khong mau
Nhiét d9 soi (°C) 20 -85 —67 -35 1. Dua vao Bang 18.1 va Hinh 18.1,
D6 tan trong nudic 60 °C (%) vo han Y] 68 70 cho biét nhiét do soi cla cac
D6 dai lién ket H-X (%) 092 127 141 1,61 hydrogen halide tir HCl dén HI

N e ~ Y 7 *%. Vs

Ban kinh ion halide (nm) 0,133 0,181 0,196 0,220 bién d6i nhur thé nao? Giai thich.

© Nguén: Lawrie Ryan, Roger Norris, Cambridge International AS and A Level Chemistry Coursebook (2014, second editition),
Cambridge University Press, United Kingdom.

Marianna Anderson Busch, Halogen Chemistry (2015), Baylor University, Elsevier Inc., Texas, USA.

Raji Heyrovska, Effective radii of alkali halide ions in aqueous solutions, crystals and in the gas phase and the interpretation
of stokes radii (1989), Chemical Physics Letters Journal, Vol. 163(1-2), pp.207-211.
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A Hinh 18.1. Tuong tac van der Waals gitia cac phan ti HX

@

e .9 Te_ @

A\ Hinh 18.2. Lién két hydrogen giifa cac phan ti HF

en halide tdng déan ti HCl
héi lugng phan tu tang,
cho qua trinh s6i; dong
electron trong phan tu,
s gitia cac phan tu tang.
oride hinh thanh lién két
ién két nay bén hon tuong
iet do soi cua hydrogen
6i cac hydrogen halide

@ HYDROHALIC ACID

> Tim hiéu tinh acid ciia cac hydrohalic acid
Cac hydrogen halide tan trong nudc, tao thanh hydrohalic acid
tuong ting. Hydrofluoric acid (HF) la acid yéu, nhung c6 tinh
chat dac biét [a an mon thuy tinh, phuong trinh hoa hoc
ctia phan ting:
SiO, + 4HF — SiF, T + 2H,0

Céac dung dich HCI, HBr, HI 1a nhiing acid manh, c6 day da
tinh chat hod hoc chung ctia acid nhu lam quy tim chuyén
sang mau do, tdc dung véi kim loai ding trudc hydrogen
trong day hoat dong hoa hoc, tac dung véi basic oxide, base
va mot s6 mudi.

ydrohalic acid tang dan tu
1 hydroiodic acid.

©)

2. Quan sét Hinh 18.2, gidi thich

nhiét do soi cao bt thuong clia
hydrogen fluoride so véi cdc
hydrogen halide con lai.

Nha lién két hydrogen gilia cac
phan ti nén hydrogen fluoride
kho bay hoi hon cac hydrogen
halide con lai.

®)

Thong tin trong Bang 18.1 cho
biét do tan cta hydrogen fluoride
trong nudc 6 0 °Cla vo han. Gidi
thich nguyén nhan dan dén tinh
chat nay.

3.DuavaoBéng 17.2 vaBang 18.1,

nhan xét moi lién hé gilta su
bién ddi nang luong lién két va
do dai lién két H—X véi su bién
ddi tinh acid cta cac hydrohalic
acid.

©

Hoan thanh phuong trinh hod hoc

clia cdc phdn Uing sau:
NaOH + HF — (1)
In+H0 — )
(a0 +HBr — (3)
K,CO,+Hl — (4)



Trong dich vi da day clia ngudi cé hydrochloric acid véi néng @
do trong khodng 10— 107 mol/L, dong vai tro quan trong

trong qua trinh tiéu hod, cling vai enzyme va su co bop Em hay dé xudt cich bdo quan
clia co da day nham chuyén hod thic an thanh chat dinh hydrofluoric acid trong phong thi
dudng cho co thé dé hap thu. nghiém.

&) TiNH KHU CUA CAC ION HALIDE

Tim hiéu tinh chat cia cacion halide

Trong ion halide, cac halogen c6 s6 oxi hoa thap nhatla -1,

do do6 ion halide chi thé hién tinh kht trong phan ting oxi

hoa — khti. @

4. Nhén xét sy thay doi s oxi hoa cla
nguyén tlf cdc nguyén to halogen
trong phan ting cia muoi halide
vdi dung dich H,S0, dac.

Khi dun néng cac mudi khan halide vé6i chat oxi hoa manh,
nhu dung dich H,SO, ddc, ion chloride khong khti dugc
H,SO, nén chi xay ra phan ting trao déi (Hinh 18.3a).

KCL+ H,S0, ¢ — KHSO, + HCIT 5. Viét qua trinh cac ion halide bi
Ion bromide kht H,SO, dac thanh SO, va Br~ bi oxi hoa oxi hod thanh don chét tuong
thanh Br,, sin phdm c6 mau vang ddm (Hinh 18.3b). (ing.

-1 +6 0 +4

2K Br + 2H,80, 4;) — Br, + SO,T +K,S0, +2H,0

Ion iodide c6 thé khu H,SO, dic thanh H,S, S, SO, tuy vao
diéu kién phan ting va I" bi oxi hoa thanh I, c6 mau den tim
(Hinh 18.3¢).

-1 +6 0 +4
2KI +2H,50, 45 — 1,1 + 8O,T +K,S0, +2H,0

-1 +6 0 0
6KI +4H,80, 4 — 3L + S1+3K,80, +4H,0

-1 +6 0 -2
8KI +5H,80, 4y — 4L + H,S T + 4K,S0, +4H,0

©

Phdn (ing nao dudi day ching
minh tinh kh{ cta cacion halide:
BaCl, + H,S0, — BaS0,4- + 2HCI (1)

(@) (b) (© NaCl —2 5 2N+, T (2)
A\ Hinh 18.3. Cac mudi KCl (a), KBr (b), Kl (c) 2HBr + |-|2504 N BI’Z + SOZT
phan ung véi dung dich H,SO, dac +HO0 0)
2
HI+-NaOH — Nal +H,0 4)

inh khti ctia cac ion halide ting theo chiéu
BC] < Br <1
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&) NHAN BIET ION HALIDE TRONG DUNG DICH ®

2 Thuc hanh thi nghiém nhan biét ion halide trong dung dich &2 Tién hanhthilnghiém va) quan

Hoa chat: cac dung dich NaF, NaCl, NaBr, Nal va AgNO,, sat hién tugng. Dua vao phuong

c6 cung noéng do 0,1 M. trinh hod hoc cta cac phén ting,

D . hiem. éne hiit nho wiot. «id dé & hig néu cach nhan biét cacion halide
ung cu: 6ng nghiém, 6ng hut nho giot, gid d€ 6ng nghiém. e e

Tién hanh

Budc 1: Lay lan lugt khoang 2 mL mdi dung dich NaF,

NaCl, NaBr va Nal cho vao 4 6ng nghiém, dugc danh s6

thd tu tii 1 dén 4. @

itt;c O2: Thém tiép vao moi 6ng nghiém vai giot dung dich Néu cich nhan biét 2 dung
BNV dich CaCl, va NaNO, viét

Phuong trinh hod hoc ctia cac phan ting: phuong trinh hod hoc cla

NaCl + AgNO, — AgCl{ + NaNO, el i 5

NaBr + AgNO, — AgBr! + NaNO,
Nal + AgNO, — Agl!l + NaNO,
Dung dich NaF khong phan ting véi dung dich AgNO,.

A\ Hinh 18.4. Nhan biét ion halide trong dung dich

cho dung dich silver nitrate (AgNO,) vao

y Br- I
t tha Co két tua Co két tha
rang | mauvang nhat | mau vang
Cl) (AgBr) (Agl)

o)



fd UNG DUNG CUA CAC HYDROGEN HALIDE
) Tim hiéu cac ing dung cia hydrogen halide

Hydrogen fluoride: Duing d€ tdy cdn trong cac thiét bi trao
d6i nhiét; chat xdc tac trong nha may loc d4u, cong nghé
lam giau uranium, san xudt dugc pham, ...

Hydrogen chloride: Dung dé€ loai bo gi thép; san xuat chét
tdy rtia nha vé sinh, cdc hgp chit vo co va hiiu co phuc vu
doi song, san xuat, ...

Hydrogen bromide: Lam chat xtc tdc cho cac phan ung
httu co, tong hgp chét chong chay chia nguyén t6 bromine
nhu tetrabromobisphenol A, diéu ché nhua epoxy, san xuét
cac vi mach dién tu, ...

Hydrogen iodide: Dung lam chét khu phd bién trong cac
phan ting hoa hoc; san xudt iodine va alkyl iodide, ...

n halide c6 nhiéu ting dung trong doi song
at.

©)

7. Tim nhitng tng dung khdc cla
hydrogen halide trong ddi song,
san xuat.

@

Bénh dau da day sé gdy anh
hudng xdu dén sic khoé con
nguoi, nguyén nhan chinh la do
cang thang kéo dai va cac thoi
quen chua hgp li. Trong dich vi da
day, khi HCl ¢ nong d6 nhd hon
10~* M gady ra bénh kho tiéu hod,
khi nong d I6n hon 10 M, gdy
ra bénh ¢ chua. Thong thudng, bén
canh [oi khuyén nghi ngoi va thay
doi cac théi quen chua hap Ii, bac
si chi dinh bénh nhan méc bénh ¢
chua str dung mét so thudc chiia
NaHCO, dé diéu tri. Gidi thich tac
dung cda thudc chifa NaHCO,.

Viéc tng dung khoa hoc @€ céi tao diéu kién moi trudng, tao ra mua nhan tao dugc thuc hién
tU lau, Vi rat can thiét trong mua han han. Khi dé, mua nhan tao sé cung cap nudc cho canh

tdc ndbng nghiép va sinh hoat clia con Nguai.

Trong nhiing ddm may chua it hoi nudc, su
chuyén déi nudéc tir thé hoi sang thé 16ng
khong dién ra, nén can hinh thanh qué trinh
chuyén déi trang théi dé kich thudc cac hat
nudc nho i ti tdng dan 1én, db nang dé roi
xudng tao thanh mua. Bang cach phun lén
trén nhimng déam may cac tinh thé silver iodide
(Agl) va bang kho (CO, dong bang) cé nhiét
do rat thap, kich thich qué trinh ngung tu
hoi nudc va tao ra cac tinh thé bang I6n hon.
Nhing tinh thé nay sé roi xuéng dudi dang
bong tuyét trudc khi tan thanh nudc, tao ra
mua.
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Khi kich thudc tinh thé bang dd I6n,
nang dan rdi ri xuéng tao ra mua,
tuyét hodc mua da

A\ Qua trinh Iam mua nhén tao



1. Viét phuong trinh hod hoc clia phan ing xay ra trong cac trudng hop:
a) Kim loai Mg phan tng véi dung dich HBr.
b) Dung dich KOH phan tng véi dung dich HCI.
¢) Muéi CaCO, phan ting véi dung dich HCI.
d) Dung dich AgNO, phan ting véi dung dich Cal,.
2. Trong phong thi nghiém, mot khi hydrogen halide (HX) dugc diéu ché theo phan ting sau:

NaX, )+ H,S0uqq ——> HXT +NaHSO, (hosc Na,S0,)

(ran)
a) Cho biét HX la chat nao trong cac chat sau: HCl, HBr, HI. Giai thich.

b) C6 thé dung dung dich NaX va H,SO, loang dé diéu ché HX theo phan tng trén dugc khéng?
Giai thich.

3. "Natri clorid 0,9%" la nuéc mudi sinh i chia sodium chloride (NaCl), néng dé 0,9% tuong duong
céac dich trong co thé ngudi nhu mau, nudc mét, ... thudng dugc st dung dé suc miéng, sat
khudn, ... Em hay trinh bay cach pha ché 500 mL nudc mudi sinh i.



Thuat ngir

Hata

Enthalpy tao thanh

Ludng cuc cdm ting

Ludng cuc tam thoi

Mang tinh thé ion

Moment luéng cuc

Nguyén td phéng xa

Phan iing thuan nghich
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GIAI THICH THUAT NGU

Giai thich
Hat nhan nguyén t helium.

Nhiét kém theo phan ting tao thanh 1 mol chat dd tir cac don
chét bén nhat.

Dugc hinh thanh do hién tugng cdm ting khi cac phan ti hién
dién bén canh cac ludng cuc tam thai.

Dugc hinh thanh khi cac electron trong phan ti clia mot chat
tap trung vé mot phia bét ki ctia phan .

Tap hop cacion trai ddu dugc sap xép luan phién, déu dan theo
mot cau tric khong gian, tao nén cdu tric tinh thé ctia cac hop
chation.

Dai lugng biéu thi cho mitc dd phan cuc ctia mét lién két.

Cac nguyén t6 hod hoc chi gom céc dong vi phdng xa.

Phan ting xdy ra theo 2 chiéu trdi ngugc nhau trong cling
diéu kién.

Trang

84

70

69

56

65

106

110



Nha xudat bdan Gido duc Viét Nam xin tran trong cim on
cdc tdc gid co tac pham, tw ligu dwoc sir dung, trich dan
trong cuon sdach nay.

Chiu trdch nhiém xudt ban
Cha tich Hoi déng Thanh vien NGUYEN DUC THAI
Téng Giam d6¢c HOANG LE BACH

Chiju trdch nhiém néi dung

Téng bién tap PHAM VINH THAI

Bién tdp noi dung: NGUYEN BUC HIEU - PHAM CONG TRINH

Bién tap mi thudt: BUI XUAN DUONG

Thiét ké sach: BUI XUAN DUONG

Trinh bay bia: THAI HUU DUONG

Minh hoa: BUI XUAN DUONG - NGUYEN BUC HIEU - PHAM CONG TRINH - TRAN VIET TRUNG
Stra ban in: PHAM BAO QUY - PHAM CONG TRINH

Ché ban: CONG TY CP DICH VU XUAT BAN GIAO DUC GIA BINH

Ban quyén thuéc Nha xuéat ban Giao duc Viét Nam.

Tt ca cac phan cua ndi dung cudn sach nay déu khong dugc sao chép, luu trit, chuyén thé dudi bat
ki hinh thtrc nao khi chua c6 su cho phép bang vin ban ciia Nha xuit ban Gido duc Viét Nam.

HOA HOC 10 (Chan tr&i sang tao)

Mash: ...

S6 dang ki KHXB : ...oov....... JCXB. oo /GD
In....... cubn (@D in sb....) khd 19,5 x 27,5 cm

In xong ndp lwu chiéu thang .... ndm 201.....

121



HUAN CHUGNG HO CHi MINH

BO SACH GIAO KHOA LGP 10 - CHAN TROI SANG TAO

9
1
1

. Toén 10, Tap mot

. Toén 10, Tap hai

. Chuyén dé hoc tap Toan 10
Ngii van 10, Tap mot

Ngii van 10, Tap hai

. Chuyén dé hoc tap Ngif van 1
. Tiéng Anh 10 Friends Global
Lichstr 10

. Chuyén dé hoc tap Lich st 10
0. Diali10

1. Chuyén dé hoc tap Diali 10

13. Chuyén dé hoc tap Gido duc Kinh té
va Phdp luat 10
14, Vatli10
15. Chuyén dé hoc tap Vat 1i 10
16. Hod hoc 10
0 17. Chuyén dé hoc tap Hod hoc 10
18. Sinh hoc 10
19. Chuyén dé hoc tap Sinh hoc 10
20. Amnhac 10
21. Chuyén dé hoc tap Am nhac 10
22. Hoat dong trdi nghiém, huéng nghiép 10 (BAN 1)

12. Gido ducKinh t€va Phapluat 10 23. Hoat dong trdi nghiém, huéng nghiép 10 (BAN 2)

Cac don vi dau méi phat hanh

e MiénBac:
e Mién Trung:
e Mién Nam:

e Cliulong:
Sach dién tur:

Kich hoat dé mé& hoc liéu dién ti: Cao I6p nhii trén tem
dé nhan ma s6. Truy cap http://hanhtrangso.nxbgd.vn
va nhap ma sé tai biéu tugng chia khoa.

CTCP D4u tu va Phat trién Giao duc Ha Noi
CTCP Sach va Thiét bi Gido duc mién Bac

CTCP Dau tu va Phat trién Giao duc Ba Néng
CTCP Sach vaThiét bi Gido duc mién Trung

CTCP Dau tu va Phat trién Gido duc Phuong Nam
CTCP Sach vaThiét bi Gido duc mién Nam

CTCP Sach vaThiét bi Gido duc Clru Long
http://hanhtrangso.nxbgd.vn
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