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Chuang 

MOmiM 
^ Nguyen td cd ciu tao nhtr thi nao, tao nen tu 

nhiing hat gi ? 
Kich thudc, khdi lugng, dien tich cua chung ra sao ? 

• Hat nhan nguyen tu dugc tao nen td nhiing hat nao ? 

^ cdu tao vo nguyen td nhu thi nao ? 
Mdi hen he giOa ciu tao nguyen td va tinh chit cua 
cac nguyen td. 

id phan Ung hat ntian tai Vien Nghien cCiu hat nhan, 
thdnh phd Bit Lat (tinh Lam Ddng) 



• Bai 

LL 
THANH PHAN NGUYEN TL/ 

• Nguyen tu co kfeh thuac, khoi lugng va thanh phan ca'u tao 

nhu the nao ? 

• Kich thuac, khoi lugng va dien ti'ch cua cac hat tao thanh 
nguyen tu la bao nhieu ? 

Hinh 1.1. Tugng De-mo-crit 
(Democritus) 

Hinh 1.2. Odng tien bang bae 
thdi De-mo-crit 

Vao khoang nam 440 trade Cong Nguyen, nha triet hoc De-m6-crit cho rhng dong tien bae bl 
chia nho mai, sau cung se dugc mot hat "khong thS phan chia dugc nita", goi la nguyen td 
(xuat phat tU chUHi Lap atomos, nghfa la "khong chia nho han dugc nCta"). 
Ngay nay, ngudi ta co the phan chia dugc cac nguyen tCt bae nhang cac hgp phan thu dugc 
khong con giO nguyen tinh chat cua bae nOa. 

Cho de'n tan giOa the' ki XIX, ngu6i ta vSn cho rang : Cac chat deu duoc tao nen 
tit nhiing hat cue ki nho be khong the phan chia duoc niia, goi la nguyen tu. 

Nhiing cong trinh thuc nghiem vao cuoi the' ki XIX, dau the ki XX da 
chung minh nguyen tir co that va co cau tao phiic tap. 

I - THANH PHAN CAU TAG CUA NGUYEN TL/ 

1. Electron 

a) Su tim ra electron 

Nam 1897, nha bae hoc ngudi Anh Tom-xofn (J.J. Thomson) nghien ciiu su 
phong dien giiia hai dien cue co hieu dien the 15 kV, dat trong mot 6'ng gan nhu 



Tam kim loai tich dien 
lam thay doi ducfng di 
cua chum tia 

chan khong (ap sua't khoang 0,001 mmHg) 
va tha'y man huynh quang trong dng phat 
sang do nhiing tia phat ra tii cue am va 
duoe goi la tia am cue. 
Tia am cue eo cae dac tinh sau : 

- Tren duong di cua no, ne'u ta dat mot 
chong chong nhe thi chong chong bi quay. 
Dieu do cho thay tia am cue la chiim hat 
vat cha't CO khdi lugng va ehuyen dong vdi 
van tdc ldn. 

- Khi khdng cd tac dung ciia dien trudng va 
ttr trudng thi tia am cue truyen thang. 

- Khi cho tia am cue di vao giiia hai ban 
dien cue mang dien tich trai dau, tia am 
cue lech ve phia cue duong. Dieu dd chung 
to tia am cue la ehiim hat mang dien tich 
am (hinh 1.3). 

NLIUOI ta iio\ nhuim hat tao ihaiiii lia am cue la cac election, ki hieu la e. 

I5kv 
Man huynh quang 

Hinh 1.3. So cfo thi nghiem cua 
Tom-xan phat hien ra tia am cue 

b) Khoi lugng vd dien tich cua electron 

Bang thuc nghiem, ngudi ta da xae dinh dugc khdi lugng va dien tich ciia 
electron. 

Khdi lugng : m^ = 9,1094. IQ-^' kg. 

Dien tich : q̂  ̂  -1,602. lO^'^ C (culdng). 

Ngudi ta chua phat hien dugc dien tieh nao nhd hon 1,602.10"^^ C nen nd dugc 
diing lam ien iieli dun \ i, ki hieu la . Do dd, dien tieh ciia electron dugc 

ki hieu la - ê^ va quy udc bang 1 - . 

2. Sir tim ra hat nhan nguyen tir 

Nam 1911, nha vat li ngudi Anh Ro-do-pho (E.Rutherford) va cac cdng su da 
eho cac hat a''* ban pha mdt la vang mdng va dung man huynh quang dat sau 
la vang de theo ddi dudng di eua hat a. Ket qua thi nghiem cho thay hdu het cac 
hat a deu xuyen thang qua la vang, nhung cd mdt sd it hat di lech hudng ban 
dau va mgt sd rat it hat bi bat lai phia sau khi gap la vang (hinh 1.4a, b). 

*' > Hat CO dien ti'ch 2+ va khoi lugng ga'p 4 ISn nguyen tir hidro. 



La vang mong 

Radi chira trong 
hop chi phdng ra tia a 

Man huynh quang Khe hd 

a) b) 

Hinh 1.4. Mo hinh thi nghiem kham pha ra hat nhcin nguyen td 

Nhu vay, ngu\en tir phai cinra plian mang dicn tluctiig cd khd'i lugng ldn de 
cd the lam eae hat a bi lech khi va cham. Nhung phdn mang dien tich duong nay 
lai phai cd kieh ihuoe rai nho so \oi kieh thuoe niiu\en tu de phan ldn cae hat 
a ed the xuyen qua khoang each giiia cac phan mang dien tieh duong ciia cac 
nguyen tii vang ma khdng bi lech hudng. Dieu dd chung td nguyen tu cd cau tao 

rong. phan mang dien dirong la hat nhan (hinh 1.4b). 

Xung quanh hat nhan ed eiie electron tao nen vo nguyen tu. De nguyen tir trung 
hoa ve dien, sd don vi dien tich duong eua hat nhan diing bang sd electron quay 
xung quanh hat nhan. 

Vl khd'i lugng cua cae electron rat nhd nen khdi luong ngu\ cn tii hau nhu tap trung 

a hat nhan. 

3. Cau tao cua hat nhan nguyen tur 

a) Su tim ra proton 

Nam 1918, khi ban pha hat nhan nguyen tir nito bang hat a, Ro-do-pho da quan 
sat tha'y su xuat hien hat nhan nguyen tu oxi va mdt loai hat cd khdi lugng 
1,6726.10~27 kg, mang mdt don vi dien tich duong (ki hieu la ê  ; quy udc 
bang 1+). Dd ehinh la hat proton, duge ki hieu bang chii p. 

Hal prolon la moi ihaiili phan eau tao eua hat nhiin nguyen tu. 



b) Su tim ra natron 

Nam 1932, Chat-uych (J.Chadwick) (edng tae vien cua Ro-do-pho) dung hat a 
ban pha hat nhan nguyen tir beri da quan sat thay su xuat hien ciia mgt loai hat 
mdi ed khdi lugng xap xi khd'i lugng eiia proton, nhung khdng mang dien, 
duge ggi la hat notron (ki hieu bang chii n). 
Nhu vay, nolron eiing lii mot thanh phan eiiu tao eua hai nhan nguyen tu. 

c) Cdu tqo cua hqt nhdn nguyen tu 

Sau cae thi nghiem tren, ngudi ta di den ket luan : 

Hat nhan ngu\en tu dirge lao thimh bai eiie prolon vii ncrtron. VI niTlron khong 
mang die-n, sd proton irong hai nhiin phai bimg sd di^i vi dien tieh diKTiig eiia hat 
nhan vii bimg sd electron qua\ xung quanh hiil nhan. 

II - KICH THUOC VA KHOI LUONG CUA NGUYEN TU 

Ngay nay, cac nha khoa hge da xac dinh duge kieh thude va khdi lugng cac hat 
tao nen nguyen tir. 

Nguyen tti ciia cae nguyen td khae nhau cd kich thudc va khd'i lugng khae nhau. 

1. Kich thudfc 

Ne'u hinh dung nguyen tir nhu mdt qua eau, trong dd cd cac electron chuyen ddng 

rat nhanh xung quanh hat nhan, thi nd cd dudng kinh khoang 10~'° m. 

De bieu thj kieh thudc nguyen tti, ngudi ta dung don vi nanomet (viet tat la nm) 
o 

hay angstrom (viet tat la A). 

Inm = 10" m ; 1 A = 1 0 ' " m ; 1 nm - 10 A. 

a) Nguyen tu nhd nha't la nguyen tir hidro cd ban kinh khoang 0,053 nm. 

b) Dudng kinh ciia hat nhan nguyen tu cdn nhd hon, vao khoang 10"^ nm. 

Nhu vay, dudng kinh cua nguyen tu ldn hon dudng kinh ciia hat nhan 

10-'nm 
khoang lOOOOMn 

10-5nm 
= 10^ 

Neu ta hinh dung hat nhan la qua eSu cd dudng kinh 10 cm thi nguyen tir la qua 
cau cd dudng kinh 1000 m = 1 km. 



e) Dudng kinh cua electron va eua proton cdn nhd hon nhieu (khoang 10"̂  nm), 
electron chuyen ddng xung quanh hat nhan trong khdng gian rdng cua nguyen tu. 

2. Khoi lirong 

Ta khd tudng tugng dugc rang 1 g cua bat ki chat nao eung ehiia tdi hang ti ti 
nguyen tii. 

Thi du : \ g cacbon cd tdi 5.10^^ (50 OOO.IO'̂ .IO'̂ ) nguyen tir cacbon (tiic la 
nam muoi nghin ti ti nguyen tir cacbon). 
Vi vay, de bieu thi khdi lugng cua nguyen tir, phan tir va eae hat proton, notron, 
electron ngudi ta phai dung inn w klioi lirong ngLi\en ur. ki hieu la *'*, u edn 
dugc ggi la dvC. 

I 
1 Ll bane - khoi IUOIILL eua moi nuu\en ur done \ i eaebon-12. 

. | , . . . . . 

Nguyen tir cacbon nay cd khdi lugng la 19,9265.10"^^ kg. 

^^J9,9265.10-^^kg^ 3 ^ ^ , , , 
12 

Khdi lugng cua 1 nguyen tir hidro la l,6738.10-2'7 kg = l,008u = lu. 

Khdi lugng ciia 1 nguyen tir cacbon la 19,9265.10"^^ kg - 12u. 
Khdi lugng, dien tieh eiia eae hat eau tao nen nguyen tir dugc ghi trong bang 1. 

Bang 1. Khdi lugng va dien tich cua cac tiat tao nen nguyen tu 

Oac tinh hat 

Dien tich q 

Khoi luclng m 

Vo nguyen tu 

electron (e) 

qj=-1,602.10-13 C = -e „=1 -

mg= 9,1094.10-3'kg 

mg=0,00055u 

Hat nhar 

proton (p) 

qp=1,602.10-'8c = e„=1+ 

mp= 1,6726.10-2'kg 

mp=1u 

1 

notron (n) 

qn=o 

m„= 1,6748.10-2'kg 

m„ = 1u 

(1) Trong mdt sd tai li6u nuoic ngoai, ngucri ta con gpi la amu (atomic mass unit). 
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BAI TAP 

1. Cac hat ca'u tao nen hat nhan cua hau he't cac nguyen tCr la 

A. electron va proton. 

B. proton va natron. 

C. natron va electron. 

D. electron, proton va natron. 

Chpn dap an diing. 

2. Cac hat ca'u tao nen hau het cac nguyen tCr la 

A. proton va electron. 

B. notron va electron. 

C. notron va proton. 

D. natron, proton va electron. 

Chpn dap an dung. 

3. Nguyen tCr c6 dudng kinh I6n gap khoang 10 000 lan dudng kinh hat nhan. Neu ta 

phdng dai hat nhan len thanh mpt qua bong cd dudng kfnh 6 cm thi dudng kinh nguyen 

tCr se la 

A.200 m. 

B.300 m. 

C. 600 m. 

D.1200 m. 

Chpn dap sd dung. 

4. Tim tl sd ve khdi lupng cua electron so vdi proton, so vdi notron. 

5. Nguyen tCr kem cd ban kinh r = 1,35.10"^ nm va cd khdi lupng nguyen tCr la 65 u. 

a) Tinh khd'i lupng rieng cCia nguyen tCr kem. 

b) ThUc te hau nhu toan bp khdi lupng nguyen tCr tap trung 6 hat nhan vdi ban kinh 
r = 2.10"^ nm. Tinh khdi lupng rieng cua hat nhan nguyen tCr kem. 

Cho biet V , . „ , ^ , = | ' r r 3 . 



L l B̂ i HAT NHAN NGUYEN TU 

NGUYEN TO HOA HOC 

D O N G VI 

• Su lien quan giua so don vi dien tich hat nhan vai so proton 
va so electron. 

• Sd khoi cua hat nhan duac tfnh nhu the nao ? 

• The nao la nguyen to hoa hoc, d6ng vi, nguyen ti i khdi, 
nguyen ti i khoi trung binh ? 

I - HAT NHAN NGUYEN TU 

1. Dien tich hat nhan 

a) Proton mang dien tich 1 +, neu hat nhan cd Z proton thi dien tieh ciia hat nhan 
bang Z+ va sd don vi dien tich hat nhan bang Z. 

b) Nguyen tu trung hoa ve diSn nen sd proton trong hat nhan bang so electron ciia 
nguyen tu. Vay trong nguyen tir: 

So don \ i dien tfeh hat nhan Z = sd prolon = so electron 

Thi du : Sd don vi dien tich hat nhan eua nguyen tu nito la 7, vay nguyen tir nito 
ed 7 proton va 7 electron. 

2. So khoi 

a) Sd khdi (ki hieu la A) la tdng sd hat proton (ki hieu la Z) va tdng sd hat notron 
(ki hieu la N) eiia hat nhan dd : 

A = Z + N 

Thi du, hat nhan nguyen tir liti cd 3 proton va 4 notron, vay sd khd'i ciia hat nhan 
nguyen tir liti : A = 3 + 4 = 7 

b) Sd don vi dien tich hat nhan Z va sd khdi A dae trung cho hat nhan va ciing 
dac tnmg cho nguyen tir, vi khi biet Z va A eiia mgt nguyen tir se biet dugc sd 
proton, sd electron va ca sd notron trong nguyen tir dd (N = A - Z). 

Thi du : Nguyen tir Na cd A = 23 va Z = 11, suy ra nguyen tir Na ed 
11 proton, 11 electron va 12 ncrtron. 

M M . . 
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II - NGUYEN TO HOA HOC 

1. Djnh nghla 

Tinh chat hoa hge cua nguyen td phu thude vao sd electron eua nguyen tir 
nguyen td dd va do dd phu thuge vao sd don vi dien tieh hat nhan Z eiia 
nguyen tir. Nhu vay, cac nguyen tir cd eiing sd don vi dien tich hat nhan Z thi ed 
cung tinh chat hoa hgc. 

Dinh nghTa : Nguyen td hoii hge lii nhiing nguyen ui' ed eimg dien li'eli hat nhiin. 

Thi du : Ta't ea cac nguyen tir cd eung sd don vi dien tich hat nhan la 11 deu 
thude nguyen td natri. Chiing deu ed 11 proton va 11 electron. 

Cho den nay, ngudi ta da biet 92 nguyen td hoa hge cd trong tu nhien va 
khoang 18 nguyen td nhan tao dugc tdng hgp trong cae phdng thi nghiem 
hat nhan (tdng sd khoang 110 nguyen td'). 

2. So hieu nguyen tur 

Sd don vi dien tfeh hat nhiin nguyen tu eua mgt ngu\en id duge ggi lii sd hitHi 
nguyen tu eua nguyen to dd. kf hieu lii Z. 

3. Ki hieu nguyen tu 

So don \ i dien tfeh hai nhan va so khoi dugc coi la nhiing dac trung eo ban ciia 
nguyen tir. De' ki hieu nguyen tir, ngudi ta thudng dat ki hieu cac chi sd 
dac trung d ben trai ki hieu nguyen td X vdi sd khdi A d phia tren, sd hieu 

nguyen tir Z d phia dudi: ^ X. 

Thi du : 

S6 kh6i A 

Ki hieu hoa hoc 
So hieu nguyen tCrZ 

Ki hieu tren cho ta biet: 

So hieu nguyen tir cua nguyen td Na la 11 nen sd don vi dien tieh hat nhan 
nguyen tir la 11, trong hat nhan ed 11 proton va vd nguyen tir Na cd 11 electron. 
So khdi eua nguyen tir Na la 23 nen trong hat nhan ed 12 (23-11=12) notron. 

11 



Ill - OONG V| 

Cac nguyen tir ciia ciing mgt nguyen td hoa hgc ed the ed sd khdi khae nhau 
vi hat nhan ciia cac nguyen tir dd cd sd proton nhu nhau nhung cd the cd sd 
notron khae nhau. 

( ae doii'.: \ i eua Liiiig nuM n>_:u>eii lo hoii IKK la nhung ngi i \en ui eo eung so 

PI - ' " • 'r ' '• •• i '• 1 I • -.n i idiron, tin do s('i kl ioi \ eu,i JmiiL' khae nhau. 

Cac ddng vj dugc xep vao ciing mdt vi tri (6 nguyen td") trong bang tuan hoan. 

Thi du. nguyen td hidro cd ba ddng vi : 

a)Proti(]H) 
Hat nhan gom 1 proton 
(tn/dng hap duy nhai 
fihong CO notron), chiem 
99,984% s6 nguyen tii 
hidro ta nhien. 

b)Dateri(;H) 
Hat nhan gom 1 proton va 
1 notron, chiem 0,016% so 
nguyen hi hidro tiT nhien. 

c)Triti(^H) 
Hat nhan gom 1 proton va 2 notron 
(trudng hap duy nhat co so natron 
b^ng 2 lan so proton). Borig vi nay 
chi chiem l<hoang 10"'% so nguyen 
tCr hidro tu nhien. 

Hat electron • Hat proton • Hat natron 

Hinh 1.5. So dd cau tao nguyen tCtba dong vi cua nguyen to hidro 

Ngoai khoang 340 ddng vi tu nhien, ngudi ta da tdng hgp dugc hon 2400 ddng 
vi nhan tao. Nhieu ddng vj nhan tao dugc diing trong y hgc, ndng nghiep, nghien 
Cliu khoa hoe... 

IV - NGUYEN TU KHOI VA NGUYEN TU KHOI TRUNG BJNH 
CUA CAC NGUYEN TO HOA HOC 

1. N|^u_\en tu khoi 

Nguyen tir khd'i la khdi lugng tuong ddi eiia nguyen tu. 

,_ . u-i i ieu\en lu d o nani: 
'J IP h \i I ni l i i ' i I 1-111 iti 111 \ I i. IK 11 l i i ivni i ivj 11\ en I If 

Khdi lugng eiia mgt nguyen tir bang tdng khd'i lugng ciia proton, notron va 
electron trong nguyen tir dd, nhung do khdi lugng eiia electron qua nhd be so 
vdi hat nhan cd the bd qua nen :": iii.vn^ ^ ILI ngu\ en lu on iilm H.HI.; ,, rp^ KIIOI 

aone hai iiiian nt:u\en lu. 
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Nhu vay, nguyen ui khdi coi nhir hang sd khoi (khi khdng can do chinh xac cao). 

Thi du : Xae dinh nguyen tir khd'i ciia P biet rang P cd Z = 15 va N = 16. 

Nguyen tir khd'i cua P la 31. 

2. Nguyen tti khoi trung binh 

Nhieu nguyen td hoa hgc tdn tai nhieu ddng vj trong tu nhien nen nguyen tir 
khd'i ciia eae nguyen td nay la nguyen tir khdi trung binh eiia cac ddng vj dd. 

Gia sir mdt nguyen td cd hai ddng vj la X va Y ; X la nguyen tir khd'i ciia 
ddng vj X ; Y la nguyen tir khdi ciia ddng vj Y ; a la phan tram sd nguyen tir eua 
ddng vj X ; b la phdn tram sd nguyen tir eua ddng vj Y. Cdng thiie tinh 

nguyen tir khdi trung binh A la : 

aX + bY 
A 

IOO 

Trong nhiing tinh toan khdng cin dd chinh xac cao, ed the dung sd khdi thay 
cho nguyen tir khdi. 

Thi du : Clo la hdn hgp eua hai ddng vj ben*'* ^^Cl chie'm 75,77% va ^C\ 

chie'm 24,23% tdng sd nguyen tir clo trong tu nhien. 

Nguyen tir khd'i trung binh eiia clo la : 

- 75,77.35 24,23.37 ,^ ^,•y^ 
A(ci) = —^ + - ^ * 35,5*2) 

100 100 

BAI TAP 

1. Nguyen td hoa hoc la nhiing nguyen tCf cd cung 

A. sd khdi. C. sd proton. 

B. sd notron. D. sd notron va sd proton. 
Chon dap an diing. 

2. Ki hieu nguyen tCf bieu thi day diJ dac trUng cho mot nguyen tCf cua mpt nguyen td hoa 
hoc vi nd cho bie't 

A. sd khdi A. C. nguyen tCr khdi cua nguyen tCr. 

B. sd hieu nguyen tCf Z. D. sd khdi A va sd hieu nguyen t i i Z. 

Chon dap an dung. 

*" Xem muc 1, bai tu lieu trang 14. 
*-' Trong bang tuan hoan, ngucri ta cho sd lieu chi'nh xac hon la 35,45. 
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3. Nguyen td cacbon cd hai dong v| ben : ''^c chie'm 98,89% va " C chiem 1,11%-

Nguyen tCr khdi trung binh cua nguyen td cacbon la 
A. 12,500. B. 12,011. C. 12,022. D. 12,055. 
Chpn dap sd diing. 

4. Hay xac djnh dien tfch hat nhan, sd proton, sd notron, sd electron, nguyen tCr khdi cua 
cac nguyen tiJf sau : 

^Li, ^IF, ?^Mg, ,̂°Ca. 

5. Dong cd hai dong vj ben ^^Cu va ^^Cu. Nguyen tuf khdi trung binh cua ddng la 63,54. 

Tinh thanh phan phan tram sd nguyen tCf cua moi ddng vj. 

6. Hidro CO nguyen tCr khdi la 1,008. Hoi cd bao nhieu nguyen tCr cua ddng vj ^H 

trong 1 ml nudc (cho rang trong nudc chi cd ddng vj JH va ^H ) ? 

(Cho khdi lupng rieng ciia nudc la 1 g/ml.) 

7. Oxi tu nhien la mpt hdn hop cac ddng vi : 99,757% ^̂ O ; 0,039% ^̂ O ; 
0,204% •'̂ O. Tinh sd nguyen tCr cua moi loai ddng vj khi cd 1 nguyen tCr ''^O. 

8. Agon tach ra tii khong khi la hdn hpp ba ddng vi : 99,6% '̂ OAr ; 0,063 % ŜAr ; 
0,337% 36Ar Tfnh the tfch cua 10 g Ar d dieu kien tieu chuan. 

J, ... UNG DUNG CUA D 6 N G V! P H 6 N G XA 

' ^ " VA s u DUNG N A N G L U Q N G HAT N H A N 

VI MUC DICH HOA BINH 

1. Sir phan ra hat nhan - phdng xa va phan hach 

Tmh phong .xa la l inh chat eua mot so hai nhan nguyen tu khong ben co the 

tu bien doi va phat la cac buc xa hat nhan (thuang diro'c gpi la cac tia phong xa). 

Cac nguyen tu co l inh phong xa goi la cac dong vi phong xa, con cac nguyen tu khcing 

phong xa gpi la cac dong vi ben. Cac nguyen to chi gcjm cac dong vi phong xa 

(khong CO dong vi ben) gpi la nguven tc) ph(^ng xa. 

Tia phong xa co the la chi im cac hat mang dien duong nhu hat a (phong xa a), 

hat proton : mang dien am nhir chum hat electron (phong xa (5) ; khong mang dien nhu 

hat notron hoac tia y (co ban chat giong nhu anh sang nhung nang lupng km 

hon nhieul. Sir tu bien doi nhu vay cua hat nhan nguyen tu, thuong gpi la su phan ra 

phong xa hay [jhan ra hat nl ian. 



Tu phan hach la c|ua tnnh hat nhan cua ( a( nguven tu phong xa <o so khoi Ion nhu 

- ' ^U tuvPra thanh CAC manh hat nhan kem theo sir thoat ra nolron va mot so hat co-ban khai . 

Tu phan hac h c ung la mc)l dang ciia su phan ra hat nhan. 

Trong tu phan hac h va phan ra phc;)ng xa deu t o su luit khoi luong tuc la long kli i i i luong 

cua cx hat tao th.mh nho hern khc)i luo-ng cua liat nhan lian ckm. Khoi luong bi hao hut 

nay chuyen hoa thanh nang luc/ng khc'jng lo dirox linh theo phucmg tnnh ni)i l icng ( ua 

Anh-xtanh (A.Einsleini : 

AE = Am.c- (11 

trong do, AE (|1 la nang luong thoat ra khi phan ra hat nhan (nang luong nav nam Irong 

dc)ng nang c ua < ac hat thoat ra khi phan ra hat nhan va nang luong c ua hue xa y) ; 

Am (g) la dc) hut khoi ; c = 2,988.10" m/s la van ti)c anh sang Irong chan khong. 

2. IJng dung cua cac ddng vi phdng xa 

Mac du mai Un nam 1896. hien tupng phong xa men ducrc nha bae hoc ngucri Phap 

Bec-co-ren (Be(i| i ierell phat hien, nhirng cac dong vi pl iong xa da nhanh ( honi; dong vai 

tro dang ke trong IK h su phat trien cua the ki \ \ va the ki c hung ta dang song. Ung dung 

dong vi phcjng xa trong cac linh vuc khae nhau ( ua ki thual va dcri scing ehu yen dua trt-n 

hai yeu tc) : (1) Tinrng tac manh cua lia phong xa ven moi truong vat chat ma no di C|ua ; 

(2) Do sir phat tia phong xa, cac dcjng vi phong xa de duoc phat hien bang cac mav do 

phong xa, nen co the dong vai tro cua cac nguyen tu danh dau. Sau day la mcjt vai thi 

du ve ung dung dong vi phong xa. 

a) Trong nghien cau sinh hoc va nong nghiep 

Trong nhirng thanh tuu rue rc?r gan day cua nghien cuu di truven hoc, giai ma gen, t im 

hieu sir van chuven c ac axit amin trong co the sinli vat,,,, vai tro ( ua c ac nguven tu danli 

dcUi la rai t|uan trong, 

Cac tia phong xa co nang lupng lan, gav ra i a( c1i)l bien ;4en tao thanh cat giong moi 

V(yi nhieu tinh ( hat iru viet. Day la i ( r so cua ( ac h mang Xiinh Iren the t^ioi, Tia y cua 

dc'rng vi ' '"Co la lac nhan tiet trung, chc)ng nam men huu hieu trong b.ro (|u,in luc rno ilurc . 

thuc ph.im va c ac loai hat gic')ng, 

b) Lfng diing ddng vi phdng xa trong y hgc 

Trono \, hoc , c ac (long vi phong xa duoc ( l i i i i i ; rono M I Irono ( ,-|(- hoat cioni; nohicn c uu, 

chan doan va dii 'u tn. ( ac hcrp chat ckmh dan Iioa phono xa c uni^ c ap c ,K l l iono im oiai 

(ihaii hoc vt> nc)i tang con ngucTi, ve hoat dono c ua c ac c o c|uaii iic^r,o bict, plmc vu c ho 

(han doan b()nh, Tia phong xa diKrc su dung trong c ac phucni.; pliap c hup c ai lop, Tu 

lau ngirc'n ta da su dung d(")ng v| ' " 1 trong ( han doan v ,i dii^u ti i l icnh luv cMI i;iap TM 

CO the' hen tu lao ihanh c hum tia co nang lucnv.^ Icni cluoc sn clune nhu mot knn dao s,i( 

(dao gamma> trong c ac ( a mcj khong c hav n u u doi \ (n c ,ic khoi u n.im s,ui in mo n,"ii > 

ma benh nhan ki l l ing c i^^ |)liai gay me v a c o ilic di l.ii duoc ngav sau c a mo,,, N,im 2oi i"i, 

mc')t I hiet bl "d.io L;amm,i" nhu v ay (l:t diroc du,i v ao su clung cr \'i(-l N.im (t.ii bcnl i \ HMI 

Trirong t)ai hoc Y khoa Huel, 



c) IJnfi dun<^ cl('>ng vl phong \a trong cong nghiep va nghien ctru khoa hoc 

Pliiicrn;^ phap nguyen tu danli diiu ducri d img rimg rai de theo doi su di (huyen c lia nirc'rc 

mat, nuirc ngiim, kiem tra toe do Iham t|ua dt', dap, tham do dau khf, nghien ciru ecr che 

cua ( a( phan ung phuc lap va do t\M e ac hang so hoa If. 

Tia y (ven kha niing di im xuyen manhl c ho phep kiem tra do diie khil e ua bt' long va cac 

vilt lieu ket khen, phat hien e .le khuyet tai nirt, gay nam sau trong viit lieu mil khong phai 

pha mini , 

Nang lircrng e ua tia phong xa co the gay ra nhieu bien din hoa hoe, bit'n t inl i nhk^u viit 

lieu tao III eae vai lieu men vcri nhirng l inh c hiit cue ki dejc dao, 

Cae phucmg phap hat nhim e cj kha niing phat hien tap chat o n i in i ; di) rat nho 

(!()"" - It) ''), da lam thay de")i dang kt- dien mao cua Hoa hoc phim l ich hien dai, 

f 'him lie h dcjiyo vi cho phep xae dinh lucii ciia man dat da hoac mim hoa thach... 

3. S u d u n g n i ing luejng phan hach 

Su phan hach giai phong inot nang lirerng khimg lei, Tir phuang trinh (1), ngucri ta tinh 

ra rang nang lircrng phan hach eua I kg - ' ' U , cei iht' l ich ecr meil qua bong ten-nit, 

tircmg direrng veVi nang lirong thu duac khi ddt chay 2000 tiin than (so than niiy phai 

chuyi ' i i ( her hang 200 chuyen xe tai 10 tan), hoac niing luang ciia su no 20 000 tiin thuoc 

no TNT, Niing luang phiin hac h eua iirani direrc sir dung trong cac nhii may dien 

hat nh.in. Nam 2005, nang lucmg nay dii cung cap khoang \b"/n teing san lircTng dien ciia 

the glcxi, 

Dit-n hat nhan hiiu nhu khong phat thai khi C O , vii cac khi thai (UK hai khae, chi phf 

nhien lieu thap, eĉ  the la mot lira c hon hap If cho sir phat tnen ben virng cua nirac la 

va nhii 'u i|uoe i;ia khae. 

4. Bao ve phong xa 

Tia phong xa cei tlie anh hircjng 

nghiem trong dc>n sue khoe con ngiroi 

va dong, thuc vat, Khi l.im vitĵ c voi 

r,M dcmg vi |.)lic)ng xa, phai tern Iremi; 

tnet de c ac e|u\ dmh ve ^n lo.in 

hat nhan, ( ae c hat thai phong xa ph.ii 

duoe xu ll theo cac (|uv l r inh 

nghii ' i i i ngat va e he')n chat thai Iron'. 

e\ic kl io duoe xay dirng dae bii't, \)n\ 

ven e liiil 111,11 hoat dci caej, c ae kl io ill,a 

pliai ,111 lo.in trong thcri gian hang 

v,)n nam. 

Phong dong vi phong xa, 
Vien Nghien cUu hat nhan, 

thanh pho Da Lat (tinh Lam Dong). 
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• Bai 

Li B«i LUY^N T A P : 

T H A N H PHAN NGUYEN TLJ 

• Cung cd kie'n thuc ve : 

- Thanh phan cau tao nguyen tu, hat nhan nguyen tu, 
kich thuac, khdi luong, dien tfch cua cac hat. 

- Oinh nghTa nguyen td hoa hoc ; Kf hieu nguyen tu, d6ng vi, 
nguyen tu khdi, nguyen tu khdi trung binh. 

• Ren luyen kf nang xac dinh sd electron, sd proton, sd notron 
va nguyen tu khdi khi bie't kf hieu nguyen tu. 

A - KÎ N THUC CAN NAM VQNG 

1. Nguyen tii duoc tao nen boi electron \a hat nhan. Hat nhan duoc 
tao nen bm proton va notron 

q̂  = -1,602.10-^9 C, quy udc bang 1- ; m^ « 0,00055u. 

q = 1,602.10-'^ C, quy udc bang l-t-; m « lu. 

q„ = 0 ; m „ « l u . 

2. Trong ngu>en tu, so doti \ | dien tich hat nhan Z = sd proton = so electron 

Sd khd'i A = Z + N. 
Nguydn tu khd'i coi nhu bang tdng sd cac proton va cac ncrtron (g& diing). 
Nguy6n tiJ khdi ciia mdt nguyen td cd nhieu ddng vj la nguyen tur khd'i 
trung binh ctia cac ddng vj dd. 
NguySn td hoa hoc la nhung nguyen tir cd ciing sd Z. 
Cac ddng vj ciia mot nguyen td hoa hoc la cac nguyen tti cd ciing sd Z, khae sd N. 

3. So hieu nguven tu Z va so khoi A dac trung cho nguyen tii 

Kl hieu nguySn tir: ^X. 

2-HH10-C/A 1 7 



B-BAITAP 

1. Theo sd lieu 6 bang 1 bai 1, trang 8 : 
a) Hay tfnh khdi luong (g) cua nguyen tur nito (gom 7 proton, 7 notron, 7 electron). 

(Day la phep tfnh gan dung.) 

b) Tfnh tl sd khdi luong cua electron trong nguyen tCr nito so vdi khdi lUdng cua toan 
nguyen tCr. 

2. Ti'nh nguyen tCf khdi trung binh cua nguyen td kali, bie't rang trong tu nhien thanh phan 

phan tram cac dong vi cua kali la : 93,258% ^^K ; 0,012% {°K va 6,730% '̂'̂ K. 

3. a) Dinh nghTa nguyen td hoa hoc. 

b) Ki hieu nguyen tCr cho bie't nhumg dac trUng gi cua nguyen tir, lay thf du vdi 
nguyen tCr kali. 

4. can CLf vao dau ma ngudi ta bie't chac chan rang giura nguyen td hidro 
(Z = 1) va nguyen td urani (Z = 92) chi cd 90 nguyen to. 

5. Tfnh ban kfnh gan diing ciia nguyen ti!f canxi, bie't the tfch cue 1 moi canxi tinh the 
bang 25,87 cm^. 

(Cho bie't : Trong tinh the, cac nguyen tCf canxi chi chiem 74% the tfch, cdn lai la 
khe trdng). 

6. Viet cong thdc ciia cac loai phan tCf d6ng(ll) oxit, bie't rang ddng va oxi cd cac 
ddng vi sau : 

6 5 p , , 6 3 p . . . 16(-) 17f-) 18/-) 
2 9 ' " " ' 2 9 * " " ' 8^' 8 ^ ' a'- '-

1 8 2-HH10-C/B 



f Bai 

Li CAU TAO VO NGUYEN TU 

• Trong nguyen tu, electron chuyen dpng nhu the nao ? 

• Ca'u tao vo nguyen tti ra sao ? The nao la lop, phan lop electron ? 
Mdi lop, mdi phan lop co tdi da bao nhieu electron ? 

Electron_ 

Hat nhan 

Quy 6ao 
electron 

I - s y CHUYEN D O N G CUA CAC ELECTRON TRONG NGUYEN TU 

Nhiing nam dSu cua the ki XX, ngudi ta 
cho rang cac electron chuyen ddng xung 
quanh hat nhan nguyen tir theo nhiing 
quy dao trdn hay bSu due, nhu quy dao 
ciia cac hanh tinh quay xung quanh 
Mat Trdi. Dd la md hinh miu hanh tinh 
nguyen tir cia Ro-do-pho, Bo (N.Bohr) va 
Zom-mo-phen (A.Sommerfeld). 

Md hinh nay cd tac dung rat ldn de'n sU 
phat trien If thuyet ca'u tao nguyen tu, 
nhung khdng day dii de giai thfch moi 
tfnh cha't ciia nguyen tiJr. 

Ngay nay, ngudi ta da bie't cac electron 
cliuycn dong rai nhanh (td'c do hang nghin 
km/s) Irong khu virc xung qiianli hai nhan 

ngiivcn 111 klioii'j ihi.-o nlu7n<_! c|ii\ dao vac_ dinh' ' ' lao nen vo nenven lu. 

Sd electron d vd nguyen tir ciia mot nguyen td diing bang sd proton trong hat 
nhan nguyen tu va cung bang so hieu nguyen tir (Z) hay sd thti tu cua nguyen td 
dd trong bang tuan hoan. Chang han, vd ctia nguyen tii hidro (Z = 1) cd 
1 electron, vd ctia nguyen tu clo (Z = 17) cd 17 electron, vd ciia nguyen tii vang 
(Z = 79) cd tdi 79 electron,... Vay cac electron dugc phan bd nhu the nao ? 

Cac ket qua nghien ciiu cho thay chiing phai phan bd theo nhiing quy luat 
nha't dinh. 

Hinh 1.6. Mo hinh mau hanh tinh 
nguyen tCr cCia Ro-do-pho, Bo va 

Zom-ma-phen 

111 

"* Xem khai niem obitan nguyfin tir (Bai doc them "Khai niem vg obitan nguyen tir", trang 22). 
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II - L6P ELECTRON VA PHAN L6P ELECTRON 

1. Lop electron 

Cac electron trong nguyen tir d trang thai ca ban Mn lugt chie'm cac miic nang 
luong tir thap de'n cao va sap xe'p thanh timg ldp. Cac electron d gSn nhan hon 
lien ket bdn chat hon vdi hat nhan. Vi vay, electron d ldp trong cd miic nang 
lugng thap hon so vdi d cac ldp ngoai. 

< ':ii, eie i r i ' i i '••.••\ enne ini>' h'p co niiiL naiv j hrcrn:.' L'an haive n l ian 

Xep theo thii tu miic nang lugng tir tha'p de'n cao, cac ldp electron nay dugc ghi 
bang cac sd nguyen theo thii tu n = 1, 2, 3, 4 ... vdi ten ggi: K, L, M, N, ... 

n = i : .̂1 4 

len lop K L M N 

2. Phan Idp electron 

Mdi ldp electron lai chia thanh cac phan ldp. 

Cae e lee i ron I I L I I cune ino i | I I K I I I iO|i eo n ine i i . ing l i i 'oivj bang nhan 

( 'ai_ phan lop duoe ! h i t eai ihn'o'ng s. p. d. I. 

Sd phan ldp trong mdi ldp bang sd thii tu ciia ldp dd. 
Ldp thli nha't (ldp K, n = 1) cd mdt phan ldp, dd la phan ldp Is ; 
Ldp thli hai (ldp L, n = 2) cd hai phan ldp, dd la cac phan ldp 2s va 2p ; 
Ldp thli ba (ldp M, n = 3) cd ba phan ldp, dd la cac phan ldp 3s, 3p va 3d ; 
v.v... 

Cac electron d phan ldp s dugc ggi la cac eiron d phan ldp p dugc ggi la 
CaCeU . i , . . i , j . ... 

Ill - S6 ELECTRON T 6 | OA TRONG M O T PHAN L6P, M O T LOP 

Sd electron tdi da trong mdt phan ldp nhu sau : 
re.:.. .• i . ei,.: ; -i e, ._ .:. .ii>.:; . 
I'll.Ill il ip p i . Ilea lo i cl.i U l i e c i ron . 

I 'h.i i i lop I i 1 l i i ia lc a ila I I I I'lei. Unn ; 

Phan ldp electron da cd dii SO electron tdi da ggi la em lopeleui.m h.io hoa, 
Tir dd suy ra sd electron td'i da trong mdt ldp : 

1. Ldp thli nha't (kvp K, n = 1) cd 1 phan ldp Is, chtia td'i da 2 electron. 

2. Ldp thli hai (ldp L, n = 2) cd 2 phan ldp 2s va 2p : 
- Phan ldp 2s chiia tdi da 2 electron ; 
- Phan ldp 2p chiia td'i da 6 electron ; 
Vay, ldp thli hai chiia td'i da 8 electron. 
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3. Ldp thli ba (ldp M, n = 3) cd 3 phan ldp 3s, 3p va 3d : 
- Phan ldp 3s chiia td'i da 2 electron ; 
- Phan ldp 3p chiia td'i da 6 electron ; 
- Phan ldp 3d chiia tdi da 10 electron ; 
vay, ldp thli ba chiia tdi da 18 electron. 

Tii cac thf du tren nit ra rang : '̂'' electron icn da eua lop ihii n ' •̂--. 
Dua vao cdng thiic nay tfnh dugc ldp thii tu (ldp N, n = 4) chtia td'i da 
2.42 = 32 electron. 
Ldp electron da cd dii so electron td'i da ggi la lop eleeiron bao hoa. 

Bang 2. So electron tdi da trong cac lap va cac plian ldp (n = 1 den 3) 

, j,_ . . So electron Phan bo electron 
i-op electron 

L 6 p K ( n = 1) 

Ldp L (n = 2) 

L6p M (n = 3) 

toi da 1 cua 

2 

8 

18 

ldp tren cac phan ldp 

1s2 

2s22p6 

3s23p63dio 

Thi du : Xac dinh so ldp electron ciia cac nguyen tir '^N, ^2^§-

So don vi dien tfch hat nhan ctia nguyen tu nito la 7, suy ra hat nhan cd 7 proton, 
vd nguyen tii cd 7 electron dugc phan bd nhu sau : 2 electron tren ldp 
K (n = 1), 5 electron tren ldp L (n = 2). 
Cung lap luan nhu tren vdi nguyen tir magie, hat nhan cd 12 proton, vd nguyen 
tu cd 12 electron dugc phan bd nhu sau : 2 electron tren ldp K (n = 1), 8 electron 
tren ldp L (n = 2) va 2 electron tren ldp M (n = 3) (xem hinh 1.7). 

1*N 

Hinh 1.7. So dd suphan bd'electron tren cac ldp cda nguyen tdnita va magie 
(Vong tron trong cung tUdng trung cho hat nhan c6 chiia notron (n) va proton (p), 

cac vong tron ngoai tupng trUng cho cac ldp electron) 
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BAI TAP 
1. Mot nguyen tur M co 75 electron va 110 notron. Kf hieu cCia nguyen tCr M la 

A.f^M. B.^llM. C.^;°M. D.^^^M. 

Chpn dap an diing. 

2. Nguyen t i i nao trong cac nguyen tuf sau day chda ddng thdi 20 notron, 19 proton va 

19 electron ? 

A. 3^CI. B. 39K. C.;°Ar. D. ;°K. 

Chon dap an diing. 

3. So don vi dien tfch hat nhan ciia nguyen tCr flo la 9. Trong nguyen ti i flo, 

sd electron 6 phan mdc nang lugng cao nha't la 

A. 2. 8 .5 . C. 9. D. 11. 

Chon dap sd diing. 

4. Cac electron cua nguyen td nguyen to X dugc phan bd tren 3 Idp, Idp thi i ba c6 

6 electron. Sd dOn vj dien tfch hat nhan nguyen td cua nguyen td X la 

A. 6. 6 .8 . C. 14. D.16. 

Chpn dap sd diing. 

5. a) The nao la Idp va phan Idp electron ? Su khae nhau giura Idp va phan Idp electron ? 

b) Tai sao Idp N chiia tdi da 32 electron ? 

6. Nguyen tdagon co kf hieu la ^"Ar. 

a) Hay xac djnh sd proton, sd natron va sd electron cua nguyen tii. 

b) Hay xac dinh su phan bd electron tren cac Idp electron. 

Bdi doc them 

KHAI NIEM VE OBITAN N(JL YEN TLf 

Mot electron trong nguyen ti i hidro chuyen dpng cue nhanh trong khu vuc khong gian 
gan hat nhan nguyen ti i tao thanh mpt dam may electron (hinh 1.8). 

Mat dp dien tfch cua dam may electron do lan nha't a ben trong mpt hinh cau c6 
ban kfnh 0,053 nm. O khu vuc do, kha nang co mat electron la khoang 90%. 
Ta noi do la obitan Is. 
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;̂ m: 
Hinh 1.8. Dam may electron hinh cau cua nguyen til hidro 

Nhu vay : ' >l'itan ni^uvcn in ia klui VLH klic')ni; ^lan \n i i i ; c|naiiii iial nhan lai f1c) \ac "-u.il 
c I) 111,11 lieiv \,i( '^lMl lul l lliav ' fic^c liciii i,i kl ioai i i ; 'ii)",,_ 

Obitan nguyen tu duac viet tat la AO (Atomic Orbital). 

O phan lop s co 1 obitan s. O phan lap p co 3 obitan p ,̂ p , p̂  vuong goc vai nhau trong 

khong gian nam tren true x, y, z ciia he toa dp D^ cac. Cac obitan p co dang hinh so 8 noi 

(hinh 1.9). 

.A 

AOs AOp, A0p„ AOp, 

Hinh 1.9. Htnh dang cua cac obitan s va p 

d phan lap d co 5 obitan d, hinh dang phuc tap hon. 

Moi cihil.in c iina loi cki _! eicc l ion \'\c'\) : 

I'iian lop SCO 1 oli itan ^ c luia loi cki 2 eleeiron, 

I'lian Ici-p p (Cl i c ih i i jn |i c lura ten ria d electron, 

I'll,In lcr|i fl CII 'i c i l i i l j n fl c luia ten da I 0 dec in in, 

Khai niem obitan nguyen tu giup ta hieu cac khai niem khae nhu : su lai hoa cac 

obitan, lien ket o (xfch ma), lien ket n (pi) se dupc hpe sau nay. 

9m 
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• Bai Li CAU HINH ELECTRON 
NGUYEN TU 

• Su sap xep cac electron trong vo nguyen tu cac nguyen to 
nhu the nao ? 

• Ca'u hinh electron ciia nguyen tii la gi ? Cach vie't cau hinh 
electron ciia nguyen tii. 

• Dac diem ciia lap electron ngoai cung. 

I - THLT TLT CAC MUC N A N G LL/ONG TRONG NGUYEN TL/ 

Cac electron trong nguyen tu d trang 
thai CO ban lan lugt chiem cac miic nang 
lugng tir thap de'n cao. 
Tir trong ra ngoai, miic nang lugng ciia 
cac ldp tang theo thii tu tii 1 de'n 7 va 
nang lugng cua phan ldp tang theo thii tu 
s, p, d, f. 
Sau day la thir tu sSp xe'p cac phan ldp 
theo chidu tang cua nang lugng dugc 
xac dinh bang thuc nghiem va If thuye't: 

K ŝ ^1 ^̂s M. -K 3d 4n Ss (hinh 1.10). 

4f 

3d 

ip 
is 
2p 
^s 

1 's 
MCrc nang luong Phan mirc nang li/ong 

Hinh 1.10. Sa dd phan bd 
mUc nang lUOng cua cac ldp 

va cac phan ldp 

Khi dien tfch hat nhan tang, cd sir chen miic nang lugng nen miic nang lugng 4s 
tha'p hon 3d. 

II - CAU HINH ELECTRON NGUYEN TU 

1. Cau hinh electron nguyen tir 

C an hinh eleeiron nguven tu ineti i l ieii sir phan lio eleeiron tren e.ic ph.m lop 

llitioe ca^ lo|i khae nhau, 

Ngudi tai-|ii\ uoe taeh v lei L,IU i i inli eleelion nguven lu nhU sau : 

- So thli tu ldp electron dugc ghi bang chii sd (1, 2, 3...). 
- Phan ldp dugc ghi bang cac chii cai thudng (s, p, d, f). 
- So electron trong mgt phan ldp dugc ghi bang so d phfa tren ben phai cua 
phan ldp (s-, p^,...). 
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(Vieh viel eau Innli eleeiron nguvcMi Ur gom e.ie biroe sau : 

Bui re I Xac dinh sd electron ciia nguyen tii. 

Biroe 2 Cac electron dugc phan bd 1^ lugt vao cac phan ldp theo chieu tang ciia 
nang lugng trong nguyen tii (Is 2s 2p 3s 3p 4s 3d 4p 5s... ) va tuan theo quy tac 
sau : phan ldp s chiia td'i da 2 electron ; phan ldp p chtia td'i da 6 electron ; phan 
ldp d chiia tdi da 10 electron ; phan ldp f chiia tdi da 14 electron. 

Biroe e Vidt ca'u hinh electron bieu di6n su phan bd electron tren cac phan ldp 
thudc cac ldp khae nhau (Is 2s 2p 3s 3p 3d 4s 4p 4d 4f 5s ...). 
Thi du : 

- Nguyen tu hidro, Z = 1, cd 1 electron. Cau hinh electron ciia nguyen tu H la Is' . 

- Nguyen tir heli, Z = 2, cd 2 electron. Cau hinh electron cua nguyen tu He 
la 1 s ,̂ da bao hoa. 

- Nguyen tti liti, Z = 3, cd 3 electron. Cau hinh electron ciia nguyen tu Li la ls^2s'. 

Electron cud'i ciing cua nguyen tu liti di6n vao phan ldp s. Liti la nguyen td s. 

- Nguyen tir clo, Z = 17, cd 17 electron. Cau hinh electron ciia nguyen tu Cl 

dugc vie't nhu sau : Is22s22p^3s^3p^. 

Hoac viet ggn la : [Ne] 3s^3p^. 

Electron cud'i cdng ciia nguyen tii clo dien vao phan ldp p. Clo la nguyen td p. 

[Ne] la kf hieu ca'u hinh electron ciia nguyen ttr neon, la khf hie'm gan nhat 
dirng trudc clo. 

- Nguyen tu sat, Z = 26, cd 26 electron. Cac electron ciia nguyen tii Fe dugc 
phan bd nhu sau : Is22s22p^3s23p^4s23d6. 

Electron cud'i ciing ciia nguyen tii Fe di6n vao phan ldp d. Sat la nguyen td d. 

ca'u hinh electron cua nguyen tu Fe : ls^2s^2p^3s^3p^3d^4s^. 

Hoac vie't ggn la : [Ar] 3d^4s^. 

v a y : 

\guV eii to la nhiing nguyen td ma nguyen tii cd electron cud'i ciing dugc di6n 
vao phan ldp s. 

Ngii> cn lo I la nhutig nguyen to ma nguyen tu cd electron cud'i ciing dugc didn 
vao phan ldp p. 

Ngu\ en lo cl la nhiing nguyen td ma nguyen tu cd electron cud'i ciing dugc dien 
vao phan ldp d. 

Nguyen to I la nhiing nguyen td ma nguyen tu cd electron cud'i ciing dugc didn 
vao phan ldp f. 



2. Cau hinh electron nguyen tu ciia 20 nguyen to dau 

S6' electron 
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Ten nguyen 
to 

hidro 

heli 
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nito 
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flo 
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nhom 
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luu huynh 
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LdpK 
(n = 1) 
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2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
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LdpL 
(n = 2) 
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2 

3 

4 

5 
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8 

8 

8 

8 

8 

8 

8 

8 

8 
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Ldp M Ldp N 
(n = 3) (n = 4) 

1 

2 

3 
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8 

8 1 

8 2 

Cau hinh electron 
cua nguyen tur 

1si 

1s2 

1s22s^ 

1s22s2 

1s22s22pi 

1s22s22p2 

1s22s22p3 

1s22s22p'* 

1s22s22p5 

1s22s22p6 

1s22s22p63s^ 

1s22s22p63s2 

1s22s22p63s23pi 

1s22s22p63s23p2 

1s22s22p63s23p3 

1s22s22p63s23p'' 

1s22s22p63s23p5 

1s22s22p63s23p6 

1s22s22p63s23p64si 

1s22s22p63s23p64s2 
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Cd thd' vid't cau hinh electron theo ldp. Thf du : Cau hinh electron cua Na la 

Is22s22p^3s' hay cd the dugc vie't theo ldp la 2, 8, 1. 

3. Dac diem ciia ldp electron ngoai ciing 

- Dd'i vdi nguyen tu ciia ta't ca cac nguyen td, ldp electron ngoai cdng cd nhieu 

nha't la 8 electron. 

- Cac nguydn tu cd 8 electron d ldp electron ngoai ciing (ns^np^) va nguydn tii 

heli (Is^) khdng tham gia vao cac phan iing hoa hgc (trii trong mdt sd didu kien dac 

bidt) vi cau hinh electron ctia cac nguydn tu nay rat bdn. Dd la cac nguydn tir 

cua nguydn td khf hie'm. Trong tu nhien, phan tu khf hiem chi cd mdt nguydn tu. 

- Cac nguydn tu cd 1, 2, 3 electron d ldp ngoai ciing dd nhudng electron la 
nguydn tu ciia cac nguydn td kim loai (trii H, He va B). 

- Cac nguydn tu cd 5, 6, 7 electron d ldp ngoai ciing dd nhan electron thudng la 
nguydn tu cua nguydn td phi kim. 

- Cac nguydn tir cd 4 electron ngoai ciing cd the la nguyen tu ciia nguyen td kim 
loai hoac phi kim (xem bang tuan hoan). 

Nhu vay, khi biel eau hmh eleelmn eua nguyc;n li'r co the: dtr doan diro'c loai 

nguyen to. 

BAI TAP 
1. Nguyen td cd Z = 11 thudc loai nguyen td 

A.s. 

B.p. 
C. d. 

D. f. 

Chpn dap an diing. 

2. Ca'u hinh electron ciia nguyen tur luu huynh (Z = 16) la 

A. 1s22s22p53s23p5. 

B. 1s22s22p63s23p6. 

C. 1s22s22p63s23p4. 

D. 1s22s22p63s23p3. 

Chpn dap an diing. 
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3. Cau hinh electron cua nguyen td nhom (Z = 13) la 1s22s22p^3s23p''. 

Vay: 

A. Ldp thl i nha't (Idp K) co 2 electron. 

B. Ldp thli hai (Idp L) co 8 electron. 

C. Ldp thd ba (Idp M) cd 3 electron. 

D. Ldp ngoai ciing cd 1 electron. 

Tim cau sai. 

4. Tdng sd hat proton, ncrtron va electron trong nguyen t i i cua mpt nguyen td la 13. 

a) Xac djnh nguyen tCr khdi. 

b) Viet ca'u hinh electron nguyen td cua nguyen to dd. 

(Cho biet : Cac nguyen td cd so hieu nguyen tCr tCr 2 de'n 82 trong bang tuan hoan 

thi 1 < ^ < 1 , 5 . ) 

5. Co bao nhieu electron d Idp ngoai cung trong nguyen td cua cac nguyen td cd sd hieu 

nguyen td lan lUOt bang 3, 6, 9, 18 ? 

6. Viet ca'u hinh electron nguyen t i i ciia cac cSp nguyen td ma hat nhan nguyen td c6 sd 
proton la 

a) 1,3. 

b)8, 16. 

c) 7, 9. 

NhOrng nguyen td nao la kim loai ? La phi kim ? Vi sao ? 
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• Bai 

Li B«' LUY^N T A P : 
CAU TAO V6 NGUYEN TL/ 

Cling cd kie'n thiic ve : Thii tu cac phan lop electron theo 
chieu tang ciia nSng luong trong nguyen td ; Sd electron tdi da 
trong mot phan lop, mot lop ; Cau hinh electron ciia nguyen tu. 
Ren luyen kT nang xac dinh sd electron ciia cac lop va 
sd electron ldp ngoai ciing ciia nguyen tii 20 nguyen td dau 
trong bang tuan hoan, tu do suy ra tinh chat ca ban ciia nguyen td. 

A - KI^N THLTC CAN N A M V Q N G 
Bang 3. Ldp va phan Idp electron 

So thiJrtirldp (n) 

Ten cua ldp 

So electron to! da 

So phan ldp 

Ki hieu phan Idp 

So electron toi da 
a phan ldp va a ldp 

Bang 4. Mdi lien he giua Idp electron ngoai cung vdi loai nguyen td 

nsV ns2 np^ , -
Cau hinh electron „ „ , „^2 „r,2 „c2 „„4 „ * "^ "P 
,. . . . ns'', ns'̂  np'' ns'̂  np'va ,,, ^ ,, 
Idp ngoai cung , . , % (He: Is'̂ ) 

ns2 np^ ns'' np' 

So electron thuoc 1,2 hoac 3 4 5, 6 hoac 7 8 (2 6 He) 
Idp ngoai cung 

, .., kim loai c6 the la kim thudng lei , u - u -
Loa. nguySn to (trU H,He, B) toai hay phi kim phi kim ^^'^'^"^ 

1 

K 

2 

1 

1s 

2 

2 

L 

8 

2 

2s, 2p 

2, 6 
8 

3s, 

2 

3 

M 

18 

3 

3p, 3d 

6, 10 
18 

4s, 

2 

4 

N 

32 

4 

4p, 4d, 4f 

6, 10,14 
32 

CO the la tmh ., , , tuong doi tro 
,, , .. thuong CO .- r,. 

. ,.'^ w«. kim loai hay .- . u-, • ve mat 
^ua nguyen to tinh phi kim «'"h phi kim ^^^ -̂̂ ^ 

T nh chat co ban 4- u • • i • • 1 • u thuong co .- ^. 
~— tmh kim loai kim loai hay . . ^ . . . ve mat 



B-BAITAP 

1. The nao la nguyen td s, p, d, f ? 

2. Cac electron thuoc Idp K hay Idp L lien ket vdi hat nhan chat che hon ? Vi sao ? 

3. Trong nguyen td, nhiing electron ciia Idp nao quye't dmh tinh chat hoa hoc cua 

nguyen td nguyen td dd ? Cho thi du. 

4. Vd cua mpt nguyen tCrco 20 electron. Hdi : 

a) Nguyen td dd cd bao nhieu Idp electron ? 

b) Ldp ngoai ciing co bao nhieu electron ? 

c) Nguyen td dd la kim loai hay phi kim ? 

5. Cho biet sd electron tdi da d cac phan Idp sau : 

a) 2s ; b ) 3 p ; c) 4 s ; d) 3d. 

6. Cau hinh electron ciia nguyen td photpho la 1s22s22p^3s23p'^. Hdi : 

a) Nguyen td photpho c6 bao nhieu electron ? 

b) Sd hieu nguyen td ciia photpho la bao nhieu ? 

c) Ldp electron nao c6 mdc nang lupng cao nha't ? 

d) Cd bao nhieu Idp electron, moi Idp cd bao nhieu electron ? 

e) Photpho la nguyen td kim loai hay phi kim ? Vi sao ? 

7. Cau hinh electron ciia nguyen td cho ta bie't nhumg thong tin gi ? Cho thf du. 

8. Viet ca'u hinh electron day dii cho cac nguyen td cd Idp electron ngoai cung la 

a) 2s^ ; b) 2s22p3 ; c) 2s22p6 ; 

d) 3s23p3 ; e) 3s23p5 ; g) 3s23p6. 

9. Cho biet ten, ki hieu, sd hieu nguyen td ciia : 

a) 2 nguyen td ma nguyen td cd sd electron Idp ngoai cung la tdi da. 

b) 2 nguyen td ma nguyen td cd 1 electron d Idp ngoai ciing. 

c) 2 nguyen td ma nguyen td cd 7 electron d Idp ngoai ciing. 
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Chuang 

'^k {DOM[i{] m^ WiM \mM 
• Cac nguyen td duac sip xep vao bang tuan hoan 

theo nguyen tic nao ? 

• Mdi quan he giOa cau hmh electron nguyen tii cua 
nguyen td hoa hoc vdi vi tri cua nd trong bang tuan hoan. 

f/ Tinh chit cac nguyen td trong bang tuin hoan 
bien ddi nhu thi nao ? Bang tuan hoan cd y nghia gi ? 

Dl. h/len-de-le-ep (Jl,. H. MendeAeee) (1834-1907) ^ ^ 
nghien cUu sSp xep cac nguyen to thanh 
bang tuan hoan 

BiJt ti'ch cua D.I. Men-de-le-ep 

1 

. ' = « 
* ^ > -̂"-̂ ^ 
S ^ A - / / 

r^'t 
j/./f 

fl^/(i 

' 

- ..# 
:i 

t^^S/ 
G^rt 
Ju^r 
^^S6 

X'^i'fy. 

?c« a^itf 
^*,.i> Z,^ij;( 
.^-^1 .9:tt 
Jr, U U IIO_^ 
/= }i J^^rr' 
/- Jt .re,,si^ 

?=rTrr <?./« 

•nf^i'" ^^f 
?y..;i^.^'^Ji 

St-=Jk' . " - / * 
-'Ts//' ^--//f 
.^^<; U)=.ari 
ai^,if^lf f^/)Si^^ 
4i>=:/^r St^fi. 
j^=/i<# ^W/y 
1 ^ = / * / ^=J^. 

'&mtt. 4fr-
t»^<l« * « r ^ . 

/H » / / • / , - ^ 
jP'^/tt a.'^f/<t 
Z'^/Ml 

alX f/l ji,r 

1 1 
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B̂ i BANG T U A N H O A N 

CAC NGUYEN T 6 H O A HOC 
• Bai 

• Cac nguyen td hoa hoc duoc xep vao bang tuSn hoan cac 
nguyen td hoa hoc theo nguyen t ic nao ? 

• Bang tuan hoan cac nguyen td hoa hoc co ca'u tao nhir the nao ? 

Su luac le su phdt minh ra bdng tudn hodn 
Thcfi Trung cd. lodi ngudi dd biei cdc nguyen to vdng, bqc, ddng, chi, sdt, thuy ngdn vd luu huynh. 
Ndm 1649, lodi ngudi tim ra nguyen to photpho. Den ndm 1869, mai cd 63 nguyen tdduac tim ra. 

Ndm 1817, D6-be-rai-na (J.Dobereiner) nhan thd'y khdi luang nguyen tii: ciia stronli a giita 
khoi luang nguyen tic cua hai nguyen to bari vd canxi. Bo ba nguyen td ddu tien ndy co tinh chdt 
tuang tit nhau. Tiep theo, cdc nhd khoa hoc dd tim ra cdc bq ba khdc cd quy ludt tuang tu. 

Ndm 1862. nhd dia chdi Phdp Dd Sdng-cudc-toa (De Chancourtois) dd sdp xep cdc nguyen to 
hod hoc theo chieu tdng cUa khdi lucmg nguyen tvr len mqt bdng gidy (bdng gidy ndy duqc qudn 
quanh hinh trit theo kieu Id so xodn). Ong nhqn thdy tinh chdt cda cdc nguyen td gidng nhu tinh 
chdt cua cdc con so, vd tinh chdt dd lap lqi sau mdi 7 nguyen td. 

Ndm 1864, Gidn Niu-lan (John Newlands), nhd hod hqc Anh, dd tim ra quy ludt: Mdi nguyen 
td hod hqc deu the hien tinh chdt tuang tu nhu nguyen to thu 8 khi xe'p cdc nguyen td theo khdi 
luqng nguyen tu ldng ddn. 

Ndm 1860, nhd bdc hqc ngudi Nga Men-de-le-ep dd de xudt y tudng xdy dung bdng tudn hodn cdc 
nguyen to hod hqc. Ndm 1869, ong cong bo bdn "bdng tudn hodn cdc nguyen tdhod hqc " ddu tien. 

Ndm 1870, nhd khoa hqc ngudi Dtxc Lo-tha Mdy-a (Lothar Mayer) nghien ciiu dqc lap ciing dd 
dua ra mqt bdng tudn hodn cdc nguyen tdhod hqc tuang tt/ nhu bdng cda Men-de-le-ep. 

I - NGUYEN TAC SAP X^P CAC NGUYEN T 6 
TRONG BANG TUAN HOAN 

Ngay nay, dudi anh sang ciia thuyd't ca'u tao nguyen tir, cac nguydn td' hoa hoc 
duoc sap xd'p trong bang tuSn hoan theo cac nguydn tac : 

1. Cac nguydn td duoc sap xd'p theo chieu tang d5n ciia didn tich hat nhan nguydn tii. 

2. Cac nguydn to cd ciing sd ldp electron trong nguydn tit dugc xdp thanh mdt hang. 

3. Cac nguydn to cd so electron hoa tri '̂ ̂  trong nguydn tu nhu nhau duoc xd'p thanh 
mdt cdt. 

Bang cac nguydn td duoc sap xep theo cac nguyen tac trdn duoc goi la bang 
tuan hoan cac nguydn td hoa hoc (goi tat la bang tudn hoan). 

' ' ' Electron hoa tri la nhimg electron co kha nang tham gia hinh thanh li6n kei hoa hoc. Chung thudng 
nim 6 16p ngoai cung hoac a ca phan ldp sat ldp ngoai cung nd'u phan ldp do chua bao hoa. 
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Ki hieu 
hoa hoc 

Nguyen tCr khoi 
trung binh 

06 am dien 

Cau hinh electron 

II - CXU TAG CUA BANG TUAN HOAN CAC NGUYEN T 6 HOA HQC 

1. O nguyen to 

Mdi nguydn to hoa hoc duoc xe'p vao sa hieu nguyen t̂  
mot d ciia bang, goi la 6 nguydn to. 
Sd thu tu ciia 6 nguyen td dtmg bang 
sd hieu nguyen ttr ciia nguyen td dd. 

Thi du : Nhdm (Al) chid'm d 13 trong 
bang tuan hoan, vay sd hieu nguyen tii 
ctia nguyen td Al la 13, sd don vi didn 
tich hat nhan la 13, trong hat nhan 
cd 13 proton va vd nguyen tu ciia Al 
cd 13 electron. 

2, Chu ki 

Chu ki la day cac nguyen td ma nguyen tu ciia chiing cd ciing sd ldp electron, 
duoc xd'p theo chidu dien tich hat nhan tang dan. 
Chu ki thudng bat dSu bang mdt kim loai kidm va kd't thuc bang mdt khf hiem 
(trii chu ki 1 va chu ki 7 chua hoan thanh). 
Bang tu& hoan gdm 7 chu ki. Cac chu ki duoc danh sd tti 1 dd'n 7. 
Sd thu tu ciia chu kl bang sd ldp electron trong nguyen tu. 

Chu ki ! gdm 2 nguydn td la H (Z = 1), Is ' va He (Z = 2), I s l 
Nguydn tii ciia hai nguydn to nay chi cd 1 ldp electron, dd la ldp K. 
Chu ki 2 gdm 8 nguyen td, bat dau la Li (Z = 3), ls^2s' va ke't thuc la 
Ne(Z = 10), Is22s22p6. 
Nguyen tii cua cac nguydn td nay cd 2 ldp electron : ldp K (gdm 
2 electron) va ldp L. Sd electron ctia ldp L tang dSn tii 1 d liti dd'n tdi da la 8 d 
neon (ldp electron ngoai ciing bao hoa). 
Chu ki 3 gdm 8 nguydn to, bat dau tii Na (Z = 11), ls^2s^2p^3s' va kd't thuc la 

Ar (Z = 18), Is^2s22p^3s23p^. Nguyen tu ciia cac nguyen td nay cd 3 ldp 
electron : ldp K (2 electron), ldp L (8 electron) va ldp M. Sd electron ciia ldp M 
tang ddn tii 1 d natri den tdi da la 8 d agon (ldp electron ngoai ciing ben viing). 
Bang dudi day cho bid't sd electron d ldp ngoai cimg ciia nguyen tii cac 
nguydn td thudc chu ki 2 va 3. 

Ne 

Ar 

Chu ki 2 

Chu k) 3 

Sd' electron d 
Mp ngolir cung 

3-HH10-C/A 

Li 

Na 

1 

Be 

Mg 

2 

B 

Al 

3 

C 

Si 

4 

N 

P 

5 

O 

S 

6 

F 

Cl 
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Chu ki 4 \a chu ki ."S : Mdi chu ki deu cd 18 nguyen td, bat dau la mot kim loai 

kidm (K (Z = 19) : [Ar]4s' va Rb (Z = 37) : [Kr]5s'), kd't thiic la mdt khi hie'm 

(Kr (Z = 36) : [Ar]3d'04s24p6 va Xe (Z = 54) : [Kr]4d'05s25p6). 

Chu ki 6 : Cd 32 nguyen td, bat dau tir kim loai kidm Cs (Z = 55), [Xe]6s' va 

kd't thuc la khf hiem Rn (Z = 86), [Xe]4f'45d'°6s26p6. 
Chu ki 7 : Chua hoan thanh. 
Cac chu ki 1,2,3 duoc goi la cac chu ki nhd. 
Cac chu ki 4, 5, 6, 7 duoc goi la cac chu ki ldn. 
14 nguyen to dung sau La (Z = 57) thuoc chu ki 6 (duoc gpi la cac nguyen td thuoc ho Lantan) 
va 14 nguyen td sau Ac (Z = 89) thudc chu ki 7 (gpi la cac nguyen td thudc hp Actini) cd cS'u 
hinh electron dac biet. dupc xep thanh hai hang d phan cud'i bang. Nhu vay, neu tru 14 nguyen 
td tren. chu ki 6 cung cdn 18 nguyen td nhu cac chu ki 4 va 5, chu ki 7 cdn 10 nguyen to. 

3. Nhom nguyen td 
Nhdm ngu\ en to la tap hap cac ngu> en td ma ngu> en tir cd cau hinh electron 
tuetng tu nhau. do do co tfnh chai hoa hoc gan gidng nhau va duoc xep thanh 
mot col. 

Bang tuan hoan cd 18 cot duoc chia thanh 8 nhdm A danh sd td IA dd'n VIIIA 
va 8 nhdm B danh sd tir IIIB dd'n VIIIB, rdi IB va IIB theo chieu tii trai sang phai 
trong bang tuan hoan (xem bang tuan hoan, trang 37). Mdi nhdm la mot cot, 
ridng nhdm VIIIB gdm 3 cot. 

Ngu\en tu cac ngu\en to trong ciing mot nhdm cd sd electron boa tri bang nhau 
\a bang so thu tu cua nhdm (trir hai cdt cud'i cua nhdm VIIIB). 

Ngoai each chia cac nguydn to thanh nhdm ngudi ta cdn chia chung thanh cac 
khd'i nhu sau : 
• Khdi cac ngu\en to s gdm cac nguydn td thudc nhdm IA (duoc goi la nhdm 
kim loai kiem) va nhdm HA (dugc goi la nhdm kim loai kidm thd). Thi du : 
Na (Z = 11) : Is22s22p63s' ; Mg (Z = 12) : Is22s22p63s2 ; 

Cac nguyen to s hoat ddng hoa hoc rat manh. cdn dugc ggi la cac kim loai hoat 
ddng. Chung cd khdi lugng ridng nhd, nhidt do ndng chay va nhidt do sdi tha'p 
hon hau hd't cac kim loai khae. 
• Kh(;>i cac ngti\ en to p gdm cac nguyen td thudc nhdm HIA dd'n nlidm VTTTA (trii He). 
Thi du : 

O (Z = 8) : ls-2s-2p'^; Ne (Z = 10) : Is22s-2p6 ; 
Nhdm .\ bao gdm cac ngu\en to s \a ngu\en to p, 
• Khoi cac ngu\ en to d gdm cac nguydn td thudc cac nhdm B. 
• Khoi ngu\ en to f gdm cac nguydn td xd'p d hai hang cud'i bang. 
Nhdm B bao s:6m cac neu\en lo d \a niiusen to (. 
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BAI TAP 
1 • Cac nguyen td xep 6 chu ki 6 co sd Idp electron trong nguyen td la 

A. 3. B. 5. C. 6. D. 7. 

Chpn dap sd diing. 

2. Trong bang tuan hoan cac nguyen td, sd chu ki nhd va sd chu ki Idn la 

A. 3 va 3. B. 3 va 4. C. 4 va 4. D. 4 va 3. 

Chpn dap sd diing. 

3. So nguyen td trong chu ki 3 va 5 la 

A. 8va18 . B. 18va8 . C. 8 va 8. D. 18va18. 

Chpn dap sd diing. 

4. Trong bang tuan hoan, cac nguyen td dupc sap xe'p theo nguyen tac nao ? 

A. Theo chieu tSng ciia dien tfch hat nhan. 

B. Cac nguyen td cd cung sd Idp electron trong nguyen td dupc xep thanh 1 hang. 

C. Cac nguyen to c6 cung sd electron hoa trj trong nguyen td dupc xep thanh 1 cdt. 

D. CaA, B, C. 

Chpn dap an diing nha't. 

5. Tim cau sai trong cac cau sau day : 

A. Bang tuan hoan gdm cd cac d nguyen td, cac chu ki va cac nhom. 

B. Chu ki la day cac nguyen td ma nguyen td ciia chiing c6 cung so Idp electron, dupc 

sap xe'p theo chieu dien tfch hat nhan tSng dan. 

C. Bang tuan hoan co 7 chu ki. Sd thd tU cua chu ki bang sd phan Idp electron trong 

nguyen td. 

D. Bang tuan hoan cd 8 nhom A va 8 nhom B. 

6. Hay cho bie't nguyen tac sap xep cac nguyen td trong bang tuan hoan cac nguyen td 

hoa hpe. 

7. a) Nhdm nguyen td la gi ? 

b) Bang tuan hoan cac nguyen td cd bao nhieu cpt ? 

c) Bang tuan hoan cd bao nhieu nhom A ? 

d) Bang tuan hoan co bao nhieu nhom B ? Cac nhdm B gom bao nhieu cpt ? 

e) Nhiing nhdm nao chda nguyen td s ? Nhdng nhom nao chda nguyen td p ? 

NhCrng nhom nao chda nguyen td d ? 

8. Hay cho bie't quan he gida sd thd tu cua nhdm A va sd electron hoa tn cua nguyen td 

cac nguyen to trong nhdm. 

9- Hay cho bie't sd electron thudc Idp ngoai ciing cua nguyen td cac nguyen td Li, Be, B, 

C, N, O, F, Ne. 



Tu lieu D O I N^T V^ DI-MI-TRI l-VA-NO-VfCH MEN-O^L^^P 
VA OINH LUAT TUAN HOAN - B A N G T U A N H O A N 

CAC NGUYEN T 6 H O A HQC 

D in i i - l r i k\ , i- i io-\ i( h ,\Un-(k'-le-e|.) sinh nf^dy 17 thang 1 nam 1834 o- thanh pho 

To-hon I l i ih ( in \k i , Ironc; m<M gia dmh ( o 17 ngirc/i < on, bo la hien IrLrrrng Trircrng Trring hoc 

lo- l ) ( in, s,ui khi lr)l ngh i tp Truong Trung hoc To-bon, ong vao hoc lai Truang Dai hoc 

Su pham I'e-tfc -bua \a nam UiSS, khi tf)t nghie[), (')ng da dugc nhan hu\ ' chirc^ng vang. 

Trong hai nam IBS"-'. 1 8(i0 Men-fJe-le-ep lam vicr o Drrc . Sau do, ong trcr ve nucrc Nga 

\a (kror l)o nhiem la giao srr r i ia Trrrrrng Dai hoc Ki ihuat Pe-tet-bua, Hai nam sau, ong 

diroi hn nhiem la giao su cua Trrrtrng Oai hc)c Tong hi7|j Pe-tec-bua. Sau 3 3 n,3m nghien 

(Lru khoa hoc \a giang clay, nam 1892 Men-de-le-ep ducrr bo nhiem lam Giam doc 

Khoa hoc bao ton cua Tram Can do mau. Nam 189 3, tram nay doi thanh Vien Nghien 

(Lru khoa hoe do lircrng mang ten Men-de-U'-ep, 

Ket c|ua hoat dcjng sang tao \T dai nhat cua Men-de-le-ep la su phat minh ra dinh luat 

tuan hoan cac nguyen Xn nam 1 869, luc dc) (")ng mcri 3^ tuen, Ngoai ra, c'lng ccin ccJ nhieu 

c cing tnnh khae co gia tri nhu : cac nghien cuu ve trcing lircrng rieng c lia clung dich nuoc, 

clung dich cua rucru - nirc^c va khai niem ve dung d ich, Nhung c cing trmh nghien cuu cua 

Men-de-le-ep ve dung dich la phan quan trpng ciia thuyet dung dich hien dai. 

Cucin "Co scr hoa hoc" la ci ing trinh xuai sac cua Men-de-le-ep, trong do lan dau tien 

loan b() hoa hoc vcj co dir(7c trinh bay theo c|uan diem cua dinh luat tuan hoan. 

Cuc)n sach cS:^ rkrcTc tai lian rat nhieu lan. 

Ket hcrp mcM each chat c he li thuyet va\ thuc tc, Men-de-lc'-ep luon luon quan tam de'n 

sir phat trien cong nghiep cua dat nuoc Nga, 

Bang tuan hoan cac nguyen tci co anh hirc7ng Icrn dc:m su phai trien cua hoa hoc. 

No khong nhung la su phan loai tu nhien dau tien cac nguyen id hoa hoc, cho biei cac 

nguyci-n tcr co mcii lien he chat che va he thcing, ma con dmh huong cho viec nghien cuu 

tiep tuc cac nguyen to moi . 

Ngay nav, dinh luat tuan hoan van ccirn la sgi chi dan dinrng va la li thuyet chu dao ciia 

hoa hoc, Tren ecr scr do trong nhCrng nam gan day cac nguyen to sau urani da dugc dieu 

che nhan tao va duoc xep sau urani trong bang tuan hoan, Mc>t trong cac nguyen to do 

la nguvtm tcj 101 da ducrc dic?u che lan dau tit'n nam 19.S5 \a ducrc c\a\. ten ki mendelevi 

cic? to long kinh trong nha bae hoc Nga vi dai, 

\'\ix phat mmh ra dinh luat t iuin hoan \a bang tuan hoan cac nguyen tcr hoa hgc co 

gia tri to Icrn khong nhung etc")! vcri hoa hoc , m.i ( a dc)i vcri triei hoc , 

Thuyc't can lao nguven tir o \.he ki X,\ da seri sang vao dinh luat tuan hoan va bang 

tuan hoan e ae nguyen \c), t im ra nhieu dieu mcri me sau sac hern. Nhung lcri tii^n tri ciia 

^\en-de;•-le•-('p "Dmh luat tuan hoan se khcrng bi dc doa pha vrr, ma chi co su bo sung va 

phat trie:'n ' eki e o nhirng bang chung tuyet vcri. 
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• Bai 

Li Bai sy BIEN DOI TUAN HOAN 
CAU HINH ELECTRON NGUYEN TU 
CUA CAC NGUYEN TO HOA HOC 

Cau hinh electron nguyen tii cua cac nguyen to hoa hoc 
CO su bien doi tuan hoan khong ? 

Moi lien he giCra cau hinh electron nguyen tu vai tinh chat 
cua cac nguyen to trong chu ki va trong nhom A. 

I - SU BIEN OOl TUAN HOAN CAU HINH ELECTRON NGUYEN TU 

CUA CAC NGUYEN TO 
Bang dirdi day cho biet cau hinh electron ldp ngoai ciing ciia nguyen tir cac 
nguyen to nhom A. 

Bang 5. Cau hinh electron Idp ngoai cung cua nguyen tir cac nguyen to nhdm A 
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Xet cau hinh electron nguyen tu ciia cac nguyen to trong bang 5 ta thay : 

D^u mdi chu ki la nguyen td cd cau hinh electron ldp ngoai ciing cua nguyen 

tu la ns'. Ket thiic mdi chu ki la nguyen td cd ca'u hinh electron ldp ngoai ciing 

ciia nguyen tu la ns^np^ (trir chu ki 1). Cau hinh electron ldp ngoai ciing cua 

nguyen tir cac nguyen td trong ciing mot nhdm A diroc lap di lap lai sau mdi 

chu ki, ta ndi rang : Chiing bien ddi mot cacli tuan hoan. 

Nhu the, .sir bien ddi tuan hoan ve cau hinh electron Idp ngoai ciing cua nguyen 

tii cac nguyen td khi dien tfch hat nhan tang dan chinh ia ngu\en nhan cua sir 

bien ddi tuan hoan tinh chat ciia cac ngu\en td. 

II - CAU HiNH ELECTRON NGUYEN TU 
CUA CAC NGUYEN TO NHOM A 

1. Cau hinh electron lop ngoai ciing cua nguyen tii cac nguyen to nhom A 

a) Nguyen tu cac nguyen td trong ciing mot nhdm A cd ciing sd electron ldp 

ngoai ciing. Chfnh sir gidng nhau \'6 cau hinh electron ldp ngoai ciing cua 

nguyen tir la nguyen nhiln cua sir gidng nhau v6 tinh chat hoa hoc cua ciic 

nguyen td trong ciing mot nhdm A. 

b) Sd thu tir cua nhdm (IA, IIA...) cho biet sd electron d \&p ngoai ciling va 
ddng thdi ciing la so electron hoa tri trong nguyen tu cua cac nguyen td dd. 

c) Cac electron hoa tri ciia cac nguyen td thudc hai nhdm IA, IIA la electron s, 
cac nguyen to dd la cac nguyen to s. Cac electron hoa tri cua cac nguyen to 
thudc sau nhdm A tiep theo la cac electron s va p, cac nguyen td dd la cac 
nguyen td p (trir He). 

2. Mot so nhom A tieu bieu 

a) Nhdm VIIIA la nhdm khf hiem, gom cac nguyen td ; heli, neon, agon, kripton, 
xenon va radon. 

Nguyen tu cua cac nguyen td trong nhdm (trii heli) ddu cd 8 electron d ldp ngoai 
ciing (cau hinh electron ldp ngoai ciing la ns-np^). Dd la cau hinh electron 
b6n viing. 

Hau het cac khi hiem deu khdng tham gia cac phan iing hoa hoc (trir mot sd 
trudng hop dac biet). O dieu kien thudng, cac khf hiem deu d trang thai khf va 
phan tir chi gdm mot nguyen tir. 



b) Nhom IA la nhom kiin loai kiem gom cac nguyen td : liti, natri, kali, rubidi. xesi 
(ngoai ra cdn cd nguyen td phdng xa franxi). 

Nguyen tir cua cac nguyen td kim loai ki6m chi cd 1 electron a ldp ngoai ciing 
(cau hinh electron ldp ngoai ciing la ns'). Vi vay, trong cac phan iimg hoa hoc, 
nguyen tir ciia cac nguyen td kim loai kiem cd khuynh hudng nhudng di 
1 electron dt dat den cau hinh electron hin viing cua khf hiem. Do dd, trong cac 
hop chat, cac nguyen td kim loai kiem chi cd hoa tri 1. 
Cac kim loai kiem la nhirng kim loai dien hinh, thudmg cd nhiimg phan iimg sau : 

- Tac diing manh vdi oxi tao thanh cac oxit bazo tan trong nudc, thf du 
L i p , NajO,... 

- Tac dung manh vdi nudc a nhiet do thudng tao thanh hidro va hidroxit 
kiem manh, thf du NaOH. KOH,... 

- Tac dung vdi cac phi kim khae tao thanh mud'i, thi du NaCl, KjS,... 

c) Nhdm VIIA la nhdm halogen, gdm cac nguyen td : flo, clo, brom, iot 
(ngoai ra cdn cd nguyen td phdng xa atatin). 

Nguyen tir cua cac nguyen td halogen cd 7 electron d ldp ngoai cung (cau hinh 
electron ldp ngoai ciing la ns^np^). Vi vay, trong cac phan iimg hoa hoc, 
cac nguyen tir halogen cd khuynh hudng thu them 1 electron de dat den ca'u hinh 
electron ben viimg ciia khf hie'm. Do dd, trong cac hop chat vdi nguyen td 
kim loai, cac nguyen td halogen cd hoa tri 1. 

O dang dom chat, cac phan tir halogen gdm hai nguyen tir : F2, Clj, Br2, I2. 

Dd la nhumg phi kim dien hinh, thudng cd nhirng phan iimg sau : 

- Tac dung vdi kim loai cho cac mud'i nhu KBr, AICI3,... 

- Tac dung vdi hidro tao ra nhiimg hop chat khf HF, HCl, HBr, HI ; 
Trong dung dich nudc chiing la nhirng axit. 

- Hidroxit cua cac halogen la nhiimg axit, thf dii : HCIO, HCIO3. 
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BAI TAP 
1. Cac nguyen td thuoc ciing mot nhom A c6 tinh chat hoa hoc tuong tu nhau, vi vo 

nguyen tCf cua cac nguyen to' nhom A cd 

A. so electron nhu nhau. 

B. so' Idp electron nhu nhau. 

C. so electron thuoc Idp ngoai cung nhU nhau. 

D. ciing sd electron s hay p. 

Chpn dap an diing. 

2. Su bien thien tinh chat cua cac nguyen td thupc chu ki sau dupc lap lai tUPng tU nhu 

chu ki trudc la do : 

A. Su lap lai tfnh chat kim loai cua cac nguyen td d chu ki sau so vdi chu ki trudc. 

B. Su lap lai tinh chat phi kim cua cac nguyen to 6 chu ki sau so vdi chu ki trudc. 

C. Su lap lai ca'u hinh electron Idp ngoai ciing cua nguyen tCr cac nguyen td d chu ki 

sau so vdi chu ki trudc (d ba chu ki dau). 

D. Su lap lai tinh chat hoa hpe ciia cac nguyen td d chu ki sau so vdi chu ki trudc. 

Chpn dap an dung. 

3. NhOmg nguyen td thudc nhdm A nao la cac nguyen td s, nguyen td p ? Sd electron 

thudc Idp ngoai ciing trong nguyen tCr ciia cac nguyen td s va p khae nhau the nao ? 

4. Nhufng nguyen td nao dimg dau cac chu ki ? Cau hinh electron nguyen tCr ciia cac 

nguyen to dd cd dac diem chung gi ? 

5. Nhiimg nguyen to nao dimg cudi cac chu ki ? Ca'u hinh electron ciia nguyen tu" cua cac 

nguyen td do cd dac diem chung gi ? 

6. Mpt nguyen td d chu ki 3, nhdm VIA trong bang tuan hoan cac nguyen td hoa hpe. Hdi : 

a) Nguyen tif cua nguyen td dd cd bao nhieu electron d Idp electron ngoai ciing ? 

b) Cac electron ngoai ciing nam d Idp electron thir may ? 

c) Viet ca'u hinh electron nguyen tCf cua nguyen to tren. 

7. Mdt sd nguyen td cd ca'u hinh electron cua nguyen tCr nhu sau : 

1s22s22p4 ; 1s22s22p3; 

1s22s22p63s23pi ; 1s22s22p63s23p5. 

a) Hay xac dinh sd electron hoa tri cua timg nguyen tif. 

b) Hay xac dinh vj tri cua chung (chu ki, nhdm) trong bang tuan hoan cac nguyen td 

hoa hpe. 



• Bai Li Bai sy BIEN OOl TUAN HOAN TINH CHAT 
CUA CAC NGUYEN TO HOA HOC 

OINH LUAT TUAN HOAN 

Theo chi^u tang dien tich hat nhan ciia nguyen tir cac nguyen to : 

• Tinh kim loai va phi kim ciia cac nguyen td bie'n doi ra sao ? 

• Hoa trj ciia cac nguyen td co thay doi theo quy luat nao khong ? 

• Thanh phSn va tinh chat ciia hop chat cac nguyen td bien doi 
nhu'the nao ? 

I - TINH KIM LOAI, TINH PHI KIM 

Tinh kim loai la tfnh chat cua mot nguydn td ma nguyen tir ciia nd de mat 
electron de' trd thanh ion ducmg. Nguyen tir cang de mat electron, tinh kim loai 
cua nguyen to cang manh. 

linh phi kim la tinh chat cua mot nguyen to ma nguyen tir cua nd dl thu 
electron de trd thanh ion am. Nguyen tir cang de thu electron thi tfnh phi kim 
ciia nguyen to cang manh. 

Ranh gidi tucmg ddi giira nguyen to kim loai, phi kim trong bang tuan hoan cac 
nguyen to hoa hoc (trang 37) duoc phan each bang dudmg dfch dac in dam. Phfa 
phai la cac nguyen td phi kim, phfa trai la cac nguydn to kim loai. 

1. Sir bien doi tinh chat trong mot chu ki 

Trong mot chu ki. theo chieu tang dim ciia dien tich hat nhan, tfnh kim loai cua 
Ciic nguyen td yeu dan. ddng thdi tinh phi kim manh dan. 

Thi du : Chu ki 3 bat dau tir nguyen td Na (Z = 11), [Ne]3s', la mot kim loai 

dien hinh. Rdi lan lugt den Mg (Z = 12), [Ne]3s2, la kim loai manh nhung hoat 

ddng kem natri. Al (Z = 13), [Ne]3s'^3p', la mdt kim loai nhung hidroxit da cd 

tfnh chat luomg tfnh. Si (Z = 14), [Ne]3s23p2 la mdt phi kim. Tir P (Z = 15), 

[Ne]3s23p'' den S (Z = 16), [Ne]3s23p'* tfnh phi kim manh dan. Cl (Z = 17), 

[NeJSs^Sp-'', la mdt phi kim dien hinh, rdi den khf hie'm Ar (Z = 18), [Ne]3s23p^. 

Quy luat tren dugfc lap lai dd'i vdi mdi chu ki. 



Cd the giai thich quy luat bid'n ddi tfnh chat trdn theo ban kfnh nguyen tir: 
Trong mot chu ki. khi di tir trai sang phai, dien tich hat nhan tang dan nhumg sd 
ldp electron cua nguydn tir cac nguydn td bang nhau, do dd luc hut ciia hat nhan 
vdi cac electron ldp ngoai ciing tang ldn lam cho ban kfnh nguyen tir giam dan 
(xem hinh 2.1), ndn kha nang dd nhuiimg electron (dac trirng cho tinh kim loai 
ciia nguyen td) giam diin. ddng thdi kha nang thu electron (dac trung cho tinli 
phi kim ciia nguyen td) tang diin. 

IA IIA IIIA IVA VA VIA VIIA 

A ^ /Si ^ ift. p (Pi 
0,123 0,089 0,080 0,077 0,070 0,066 0,064 

^P 0 
0,157 0,136 0,125 0,117 0,110 0,104 0,099 

^ 0 
0,203 0,174 0,125 0,122 0,121 0,117 0,114 

© o o ® o 
0,125 0,117 0,110 0,104 0,099 

0 ^ ^ ^ ^ 
0,125 0,122 0,121 0,117 0,114 

^p @ © s ^ © o 
0,216 0,191 0,150 0,140 0,140 0,137 0,133 

^ 
Chieu giam dan cua ban kinh nguyen ttf 

Hinh 2.1. Ban kinh nguyen td cCia mqt so nguyen to (nm) 
Trong mdi chu ki, ban kinh nguyen tCl giam tit trai qua phai. 

Trong mdi nhom A, ban kinh nguyen tCt tang theo chieu tit tren xud'ng dudi. 

2. Su bien doi tinh chat trong mot nhom A 

Trong mot nhdm A. theo chieu tang ciia dien tfch hat nhan. tfnh kim loai cua cac 
nguyen td manh ddn. ddng thdi tinh phi kim yeu dan. 

Thi du : 

Nhdm IA gdm cac kim loai dien hinh : Tinh chat kim loai tang rd ret tir 
Li (Z = 3), ls22s' dd'n Cs (Z = 55), [Xe]6s' tiic la kha nang mat electron 
tang dan. Xesi la nguydn td kim loai manh nhat. 

Nhdm VIIA gdm cac phi kim dien hinh : Tfnh phi kim giam dan tir 
F (Z = 9), Is22s22p-'̂  dd'n I (Z = 53), [Kr] 4d'05s25p5, turc la kha nang thu them 
electron giam dSn. Flo la nguyen td phi kim manh nhat. 



Quy luat dd dugc lap lai dd'i vdi cac nhdm A khae va dugc giai thfch nhu sau : 
Trong mdt nhdm A, theo chieu tir trdn xud'ng dudi, didn tfch hat nhan tang, 
nhung ddng thdi sd ldp electron cung tang lam ban kfnh nguyen tu cac ngu\ en 
to tiing nhanh va chiem uu the hmi ndn kha nang nhudng electron ciia cac 
nguyen to cang tang ldn - tfnh kim loai tang va kha nang nhan electron cua cac 
nguydn to giam - tfnh phi kim giam. 

Nguydn tir Cs cd ban kfnh nguyen tir ldn nhat ndn dd nhudng electron hom ca, 
nd la kim loai manh nhat. Nguyen tir F cd ban kfnh nguydn tir nhd nhat ndn dd 
thu them electron hom ca, nd la phi kim manh nha't. 

3. Dp am dien 

a) Khdi niem 

Do am dien ciia mot nguyen tir dac tnmg cho kha nang hiit electron ciia 
nguyen tir dd khi hinh thanh lien kei hoa hgc. 

Nhu vay, do am dien ciia nguyen tir cang ldn thi tfnh phi kim cua nd cang manh. 
Ngugc lai, do am dien cua nguydn tir cang nhd thi tfnh kim loai cua nd 
cang manh. 

b) Bdng dp dm dien 

Trong hoa hgc, cd nhidu thang do am dien khae nhau do cac tac gia tfnh toan 
tren nhCrng co sd khae nhau. Dudi day gidi thieu bang gia tri do am dien do nha 
hoa hgc Pau-linh (Pauling) thid't lap nam 1932. Vi nguydn td flo la phi kim manh 
nha't, Pau-linh quy udc lay do am didn ciia nd de xac dinh do am didn tucmg dd'i 
cua cac nguydn tir nguyen to khae. 

Hinh 2.2. Nha hoa hqc ngudi Mf Pau-linh (L.C. Pauling, 1901-1994) 
giai thudng Nd-ben Hoa hqc nam 1954, giai thudng Nd-ben Hoa binh nam 1962 



Bang 6. Gia tri do am dien cua nguyen tumdt so nguyen to nhdm A 
theo Pau-linh 

Li 
0,98 

Be 
1.57 

B 
2,04 

C 
2,55 

N 
3,04 

O 
3,44 

F 
3,98 

Na 
0.93 

Mg 
1,31 

Al 
1.61 

Si 
1,90 

P 
2,19 

S 
2,58 

Cl 
3,16 

K 
0,82 

Rb 
0,82 

Cs 
0,79 

Ca 
1,00 

Sr 
0,95 

Ba 
0,89 

Ga 
1.81 

In 
1.78 

TI 
1,62 

Ge 
2,01 

Sn 
1,96 

Pb 
2.33 

As 
2,18 

Sb 
2.05 

Bi 
2,02 

Se 
2,55 

Te 
2.1 

Po 
2.0 

Br 
2.96 

I 
2.66 

At 
2,2 

Trong mdt chu ki, khi di tir trai sang phai theo chidu tang cua didn tfch hat nhan, 
gia tri do am dien ciia cac nguyen tir ndi chung tang ddn. 

Trong mdt nhdm A. khi di tir trdn xudng dudi theo chidu tang cua didn tfch 
hat nhan, gia tri do dm dien cua cac nguyen tir ndi chung giam ddn, 

Quy luat bid'n doi do am didn phii hgp vdi su bid'n ddi tfnh kim loai, tfnh phi kim 
cua cac nguydn to trong mdt chu ki va trong mdt nhdm A ma ta da xet d trdn. 

Kd't luan : Tinh kim loai, tfnh phi kim ciia cac ngu\en td bien ddi tudn hodn theo 
chidu tang ciia dien tfch hat nhan. 

II - HOA TR! CUA CAC NGUYEN T 6 

Trong mdt chu ki, di tir trai sang phai, hoa tri cao nhat ciia cac nguydn to trong 
hgp chat vdi oxi tang Mn lugt tir 1 ddn 7, cdn hoa tri cua cac phi kim trong hgp 
chSit vdi hidro giam tir 4 dd'n 1. 

Thf du, trong chu ki 3, ba nguydn td dSu chu ki (Na, Mg, Al) tao thanh hgp chd't 
oxit, trong dd chiing cd hoa tri ldn lugt la 1, 2, 3. Cac nguydn td tid'p theo 
(Si, P, S, Cl) cd hoa trj ldn lugt la 4, 5, 6, 7 trong oxit cao nhdt. 

m^ 



Cac nguydn td phi kim Si, P, S, Cl tao dugc hgp chat khf vdi hidro, trong do 
chiing cd hoa trj lan lugt 4, 3, 2, 1. 
Dd'i vdi cac chu ki khae, su bien ddi hoa tri cua cac nguydn td cung didn ra tuong 
tu (xem bang 7). 

Bang 7. Subien ddi tuan hoan hoa tri cua cac nguyen to 

Sothurt^r 
nh6m A 

Hop chat vdi oxi 

Hoa tri cao nha't 

v6i oxi 

Hop chat khi 
v6i hidro 

Hoa tri v6i hidro 

IA 

Na20 

KjO 

1 

IIA 

MgO 

CaO 

2 

IIIA 

AI2O3 

68203 

3 

IVA 

SiOj 

Ge02 

4 

SiH4 

GeH^ 

4 

VA 

P2O5 
AS2O5 

5 

PH3 

ASH3 

3 

VIA 

SO3 

Se03 

6 

H2S 

H2Se 

2 

VIIA 

CI2O7 

8^207 

7 

HCl 
HBr 

1 

III - OXIT VA HIDROXIT CUA CAC NGUYEN T 6 N H 6 M A THUOC 
CUNG CHU Kl 

Trong mdt chu ki, di tir trai sang phai theo chidu tdng cua didn tfch hat nhan, 
tfnh bazo cua cac oxit va hidroxit tuomg umg yd'u dan, ddng thdi tfnh axit cua 
chiing manh dan. 

Bang 8. Subien ddi tinh axit - bazo 

111 

III AljOj SiOj P2O5 S63 

Oxit OxH Oxit Oxit 
ludng tinh axit axit axit 

NaOH 

Bazd 

manh (kiem) 

Mg(0H)2 
Baza 
yeu 

AI(0H)3 

Hidroxit 
li/dng tinh 

H2Si03 

Axit 

yeu 

H3PO4 
Axit 

trung binh 

H2SO4 

Axit 
manh 

CljO, 
Oxit 
axit 

HCIO4 

Axit 
rat manh 

Tinh baza yeu dan ddng thdi tinh axit manh dan 

Sir bid'n ddi tfnh chd't nhu the dugc lap lai d cac chu ki sau. 



IV - DjNH LUAT TUAN HOAN 

Trdn co sd khao sat su bid'n ddi tuan hoan cua cau hinh electron nguydn tir, ban 
kfnh nguydn tir, do am dien cua nguyen tir, tfnh kim loai va tfnh phi kim ciia cac 
nguyen td hod hgc, thanh phan va tfnh chat cdc hgp chat ciia chiing, ta thdy tfnh 
chat ciia cac nguydn td hoa hgc bid'n ddi theo chieu didn tfch hat nhdn tang, 
nhung khdng lidn tuc ma tuan hoan. 

Dinh luat tuan hoan vd cac nguydn td hoa hgc dugc phat bieu nhu sau : 
Tfnh chat cua cac nguyen td va dom chat, cimg nhu thimh phan va tinh chat cua 
cac hgp chdi tao nen tir cac nguyen td dd bien doi tuan hoiin theo cliieu limg cua 
dien tich hat nhan nguyen tir. 

BAI TAP 
1. Trong mot chu ki, ban kinh nguyen tif cac nguyen td 

A. tang theo chieu tang dan ciia dien tich hat nhan, 
B. giam theo chieu tang dan ciia dien tfch hat nhan. 
C. giam theo chieu tang ciia tinh phi kim. 

D. B va C deu dimg. 
Chon dap an dimg nha't. 

2. Trong mot nhdm A, ban ki'nh nguyen tif ciia cac nguyen td : 
A. tang theo chieu tang ciia dien tich hat nhan. 
B. giam theo chieu tang cua dien tich hat nhan. 
C. giam theo chieu giam cua tinh kim loai. 
D. A va C deu dimg. 
Chon dap an dimg nha't. 

3. Nhiimg tinh chat nao sau day bie'n doi tuan hoan ? 

a) Hoa tri cao nhat vdi oxi. d) Sd Idp electron. 

b) Nguyen tif khdi. e) Sd electron trong nguyen tif. 

c) Sd electron Idp ngoai cimg. 

4. Cac nguyen td halogen dugc sap xe'p theo chieu ban kinh nguyen tif giam dan 
(ti/ trai sang phai) nhU sau : 

A. 1, Br, Cl, F, C, I, Br, F, Cl. 

B. F, Cl, Br, I. D. Br, I, Cl, F. 

Chon dap an dimg. 



5. Cac nguyen td ciia chu ki 2 dugc sap xe'p theo chieu gia tri do am dien giam dan 

(tir trai sang phai) nhu sau : 

A. F, O, N, C, B, Be, Li. 

B. Li, B, Be, N, C, F, O. 

C. Be, Ll, C, B, O, N, F. 

D. N, O, F, Li, Be, B, C. 

Chpn dap an dimg. 

6. Oxit cao nha't ciia 1 nguyen td R img vdi cdng thifc RO2. Nguyen td R dd la 

A. Magie. B. Nito. C. Cacbon. D. Photpho. 

Chpn dap an dimg. 

7. Theo quy luat bien ddi tinh chat dOn chat ciia cac nguyen td trong bang tuan hoan thi 

A. phi kim manh nha't la iot. 

B. kim loai manh nha't la liti. 

C. phi kim manh nha't la flo. 

D. kim loai ye'u nha't la xesi. 

Chon dap an dung. 

8. Viet ca'u hinh electron cua nguyen tif magie (Z = 12). Oe dat dugc ca'u hinh electron cue 

nguyen tif khi hie'm gan nha't trong bang tuan hoan, nguyen tif magie nhan hay nhudng 

bao nhieu electron ? Magie the hien tinh chat kim loai hay phi kim ? 

9. Viet ca'u hinh electron ciia nguyen tif lUu huynh S (Z = 16). De dat dUOc ca'u hinh 

electron ciia nguyen tif khi hie'm gain nha't trong bang tuan hoan, nguyen tif luu huynh 

nhan hay nhudng bao nhieu electron ? Luu huynh the hien tinh chat kim loai hay 

phi kim ? 

10. Do am dien ciia mdt nguyen tif la gi ? Gia tn dp am dien ciia cac nguyen tif trong cac 

nhdm A bie'n ddi nhU the nao theo chieu dien tich hat nhan tang ? 

1 1 . Nguyen tif nao trong bang tuan hoan cd gia trj dp am dien Idn nha't ? Tai sao ? 

12. Cho hai day chat sau : 

Li20 BeO B2O3 CO2 N2O5 

CH4 NH3 H2O HF 

Xac djnh hoa tri ciia cac nguyen td trong hop chat vdi oxi va vdi hidro. 

448 



I Bai Y NGHiA CUA BANG TUAN H O A N 

L I O CAC NGUYEN T 6 HOA HOC 

• Vi trf cua mpt nguyen td trong bang tuan hoan cho ta 
cac thong tin gi ve nguyen td dd ? 

• Ngugc lai, khi bie't sd hieu nguyen tir ciia mpt nguyen td ta 
CO the suy ra vi trf ciia no trong bang tuan hoan dupc khong ? 

I - QUAN H^ GIUA Vj TRI CUA NGUYEN T 6 
vA CAU TAO NGUYEN TU CUA NO 

Bid't vi trf ciia mdt nguydn to trong bang tudn hoan, cd the suy ra cd'u tao nguydn 
tir cua nguydn to dd va ngugc lai (xem so dd sau) : 

Vi tri ciia mot nguyen to trong Cau tao nguyen tur 
bang tuan hoan (6) 

-se! thif tu ciia nguy§nt6 ^^ - Sfi proton, sfi electron 

- S6 thif tu ciia chu ki - s616p electron 

- S6 thif tu ciia nhom A - S6 electron I6p ngo î cung 

Thi du /. Bid't nguydn td cd sd thii tu la 19 thugc chu ki 4, nhdm IA, cd the 
suy ra : 

Nguyen tir ciia nguyen td dd cd 19 proton, 19 electron. 

Nguydn tir dd cd 4 ldp electron (vi sd ldp electron bang sd thii tu ciia chu ki). 

Cd 1 electron d ldp ngoai ciing (vi so electron ldp ngoai ciing bang sd thiir tir ciia 
nhdm A). Dd la nguydn to kali. 

Thi du 2. Bid't cd'u hinh electron nguyen tir cua mdt nguydn to la ls^2s^2p^3s^3p'^ 
cd th^ suy ra : 

Tdng sd electron ciia nguydn tir dd la 16, vay nguydn td dd chid'm d thiir 16 trong 
bang tudn hoan (vi nguydn tir cd 16 electron, 16 proton, sd dem vi didn tfch hat 
nhdn la 16, bang sd thii tu ciia nguydn td trong bang tudn hoan). 

Nguydn td dd thudc chu ki 3 (vi ed 3 ldp electron), thudc nhdm VIA (vi cd 
6 electron ldp ngoai eiing). Dd la nguydn td luu huynh. 

4-HH10-C/A 4 9 



II - QUAN Ht GIUA Vj TR[ vA TINH CHAT CUA NGUYEN l6 

Bid't vi trf ciia mdt nguyen td trong bang tuan hoan, cd the suy ra nhiing tfnh chd't 
hod hgc co ban ciia nd : 

- Tfnh kim loai, tfnh phi kim : 

Cac nguydn td d cdc nhdm IA, IIA, IIIA (trii hidro va bo) cd tfnh kim loai. 
Cac nguydn td d cac nhdm VA, VIA, VIIA (trir antimon, bitmut va poloni) 
cd tfnh phi kim. 

- Hod tri cao nhd't ciia nguyen td trong hgp chat vdi oxi, hoa tri cua nguydn td 
trong hgp chat vdi hidro. 

- Cdng thurc oxit cao nhdt. 

- Cdng thiic hgp chdt khf vdi hidro (nd'u cd). 

- Cdng thtic hidroxit tuomg iing (ndu cd) va tfnh axit hay bazo cua chiing. 

Thi du : Nguyen td luu huynh a 6 thii 16, nhdm VIA, chu ki 3. Suy ra : 
luu huynh la phi kim. 

Hoa tri cao nhd't vdi oxi la 6, cdng thiic oxit cao nhd't la SO3. 

Hod tri vdi hidro la 2, cdng thiic hgp chd't khi vdi hidro la HjS. 

SO3 la oxit axit va H2SO4 la axit manh. 

- SO SANH TfNH CHAT HOA HOC CUA M O T NGUYEN T 6 

v6 i cAc NGUYEN T 6 LAN CAN 

Dua vao quy ludt bid'n ddi tfnh chd't cua cac nguydn td trong bang tudn hoan cd 

the so sanh tinh chat hoa hgc cua mdt nguyen to vdi cac nguydn td ldn can. 

Thi du : So sanh tfnh chat hoa hgc cua P (Z = 15) vdi Si (Z = 14) va S (Z = 16), 

vdi N (Z = 7) va As (Z = 33). 

Trong bang tuan hoan, cac nguydn td Si, P, S thudc cung mdt chu ki. Nd'u xd'p 

theo chieu dien tfch hat nhdn tang dan ta dugc day Si, P, S. Trong chu ki, theo 

chieu dien tfch hat nhan tang thi tfnh phi kim tang. Vdy, P cd tfnh phi kim yd'u 

hom S va manh hom Si. 

Trong nhdm VA, theo chieu didn tfch hat nhan tang ddn, ta cd day N, P, As, tinh 

phi kim giam dan. P cd tfnh phi kim kem hom N va manh hem As. 

Vay P cd tfnh phi kim ydu hom N va S, hidroxit cua nd la H^PO^ cd tfnh axit yd'u 

hon HNO3 va H2SO4. 

I K 4-HHIO-C/B 



BAI TAP 

1. So hieu nguyen tif Z cua cac nguyen td X, A, M, Q lan lugt la 6, 7, 20, 19. 

Nhan xet nao sau day dimg ? 
A. X thuoc nhdm VA. C. M thudc nhdm IIB. 

B. A, M thudc nhdm IIA. D. Q thudc nhdm IA. 

2. Sd hieu nguyen tuf Z ciia cac nguyen td X, A, M, Q lan lugt la 6, 7, 20, 19. 

Nhan xet nao sau day dimg ? 

A. Ca 4 nguyen td tren thupc 1 chu ki. C. A, M thudc chu ki 3. 

B. M, Q thudc chu ki 4. D. Q thudc chu ki 3. 

3. Trong bang tuan hoan, nguyen td X cd sd thir tu 16, nguyen td X thudc 

A. chu ki 3, nhdm IVA. C. chu ki 3, nhdm VIA. 

B. chu ki 4, nhdm VIA. D. chu ki 4, nhdm IIIA. 

Chon dap an dimg. 

4. Dua vao vj tri ciia nguyen td Mg (Z- 12) trong bang tuan hoan, 

a) Hay neu cac tinh chat sau ciia nguyen td : 

- Tinh kim loai hay tinh phi kim. 

- Hoa trj cao nha't trong hgp chat vdi oxi. 

- Cdng thifc ciia oxit cao nha't, ciia hidroxit tuong irng va ti'nh chat ciia nd. 

b) So sanh tinh chat hoa hoc ciia nguyen td Mg (Z = 12) vdi Na (Z = 11) va Al (Z = 13). 

5. a) Dua vao vi tri ciia nguyen td Br (Z = 35) trong bang tuan hoan, hay neu cac tinh chat sau : 

- Tinh kim loai hay tinh phi kim. 

- Hoa tri cao nha't trong hgp chat vdi oxi va vdi hidro. 

- Cdng thirc hgp chat khi ciia brom vdi hidro. 

b) So sanh tinh chat hoa hgc ciia Br vdi Cl (Z = 17) va I (Z = 53). 

6. Dua vao quy luat bie'n ddi tinh kim loai, tinh phi kim ciia cac nguyen td trong bang 

tuan hoan, hay tra Idi cac cau hdi sau : 

a) Nguyen td nao la kim loai manh nha't ? Nguyen td nao la phi kim manh nhat ? 

b) Cac nguyen td kim loai dugc phan bd 6 khu vuc nao trong bang tuan hoan ? 

c) Cac nguyen td phi kim dugc phan bd d khu vUc nao trong bang tuan hoan ? 

d) Nhdm nao gdm nhOmg nguyen td kim loai dien hinh ? Nhdm nao gdm hau het nhumg 

nguyen td phi kim dien hinh ? 

e) Cac nguyen td khi hie'm nam 6 khu vUc nao trong bang tuan hoan ? 

7. Nguyen td atatin At (Z = 85) thuoc chu ki 6, nhdm VIIA. Hay dU doan tfnh chat hoa hgc 
CO ban ciia nd va so sanh vdi cac nguyen td khae trong nhdm. 

li 



• Bai Bai LUY^N TAP : 
BANG TUAN HOAN, 
su BI^N 061 T U A N H O A N 

CAU HINH ELECTRON NGUYEN TU vA 
TINH CHAT CUA CAC NGUYEN T 6 H O A HQC 

• Ciing CO kien thuc ve : Cau tao cua bang tucin hoan cac 
nguyen to hoa hpe. Su bien doi tuan hpan cau hinh electron 
nguyen tir ciia cac nguyen td, tinh kim loai, tinh phi kim, 
ban kinh nguyen tir, dp am dien, hoa trj va dinh luat tuan hoan. 

• Ren luyen kT nang lam bai tap ve mdi quan he giua vi tri, 
cau tap nguyen tir va tinh chat ciia nguyen td. 

A - KI^N THLTC CAN N A M V Q N G 

1. Cau tao bang tuan hoan 
a) i\guyen tdc sdp xep cdc nguyen td trong bang tudn hodn 

- CAc nguydn td dugc sdp xd'p theo chieu tang ddn cua didn tich hat nhdn. 

- Cae nguyen td cd cim 7 sd ldp electron trong nguydn tir dugc xd'p thanh mdt hang. 

- Cac nguyen td cd sd' electron hoa tri nhu nhau dugc xep thanh mdt cdt. 

b) O nguven id : Mdi nguyen td xd'p vao mdt d. 

c) Chu ki 
- Mdi hang la 1 chu ki. 

- Bang cd 7 chu ki: 3 chu ki nho (chu ki 1, 2, 3) va 4 chu ki ldn (chu ki 4, 5, 6,7). 

- Nguydn tir cae nguydn td thudc mdt chu ki cd sd ldp electron nhu nhau. 

- Sd thli tu cua chu ki bang sd ldp electron cua nguydn tit cac nguyen td trong 
chu ki dd. 

df Cac nhdm A (tir IA dd'n VIIIA) gdm eae nguyen td d chu ki nhd va chu ki ldn. 

Cac nguydn td nhdm IA, IIA la nguydn td s, cac nguydn td t^ nhdm IIIA dd'n 

VniA la nguydn td p. 

Cac nhdm B (tir IIIB dd'n VIIIB rdi IB va IIB theo chidu tir trai sang phai trong bang 
he thdng tuan hoan) ehi gdm cac nguyen td d chu ki ldn. Cac nguyen td thudc 
nhdm B la cdc nguydn to d va f. 
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2. Sir bien doi tuan hoan 
a) Cdu hinh electron cua nguyen tu 

Sd electron ldp ngoai cung ciia nguydn th cac nguyen td d mdi chu ki tang 
tir 1 den 8 thudc cac nhdm tuf IA dd'n VIIIA. Cd'u hinh electron nguydn tir ciia 
cac nguydn td bid'n ddi tudn hoan. 

b) Su bien doi tudn hodn tinh kim ioai, tinh phi kim, bdn kinh nguyen tu vd 
gid tri dp dm dien cua cdc nguyen to dupc tdm tdt trong bdng sau : 

^ \ ^ Chu ki 

Ntiom A ^ ' \ ^ 

'2 
c 

,<s> >. 
3 
O) 
c 
.c 
,c 
J£ 

c 
m 

1 

c 

•§• t 

.i 1 

T
in

t 

•ra 

. Ban kinh nguyen til 

Tinh kim loai 
E 

•Q. Gia tri do am dien 

p Tinh phi kim 

Chu thich : Chieu mui ten la chieu tSng. 

3. Djnh luat tuan hoan 

Tfnh cha't ciia cac nguydn td va don chd't, cung nhu thanh phdn va tfnh chd't cua 
cac hgp chd't tao ndn tiT cac nguydn to dd bid'n doi tudn hoan theo chieu tang cua 
didn tfch hat nhan nguydn tu. 

B - BAI TAP 

1- a) can cif vao dau ma ngudi ta xe'p cac nguyen to thanh chu ki, nhdm ? 

b) The nao la chu ki ? Bang tuan hoan cd bao nhieu chu ki nho, bao nhieu chu ki Idn ? 

Moi chu ki cd bao nhieu nguyen td ? 

2. Tim cau sai trong nhCmg cau dudi day : 

A. Trong chu ki, cac nguyen td dUdc xe'p theo chieu dien tich hat nhan tang dan. 

B. Trong chu ki, cac nguyen td duoc xe'p theo chieu sd hieu nguyen tif tang dan. 

C. Nguyen tir ciia cac nguyen td trong ciing mdt chu ki cd sd electron bang nhau. 

D. Chu ki thudng bat dau la mot kim loai kiem, ket thiic la mgt khf hiem (trir chu ki 1 va 
chu ki 7 chua hoan thanh). 
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3. Jii trai sang phai trong mdt chu ki, tai sao ban kinh nguyen tuf cac nguyen td giam thi 

tinh kim loai giam, tinh phi kim tang ? 

4. Trong bang tuan hoan, cac nhdm A nao gom hau he't cac nguyen to kim loai, nhdm A 

nao gom hau he't cac nguyen td phi kim, nhdm A nao gdm cac nguyen td khi hiem ? 

oac diem sd electron Idp ngoai ciing cua cac nguyen tuf trong cac nhdm tren. 

5. Tong so hat proton, notron, electron cua nguyen tif cua mdt nguyen td thudc nhdm VIIA 

la 28. 

a) Tinh nguyen tif khd'i. 

b) Viet ca'u hinh electron nguyen tif ciia nguyen td do. 

6. Mdt nguyen td thudc chu ki 3, nhdm VIA trong bang tuan hoan. 

a) Nguyen tuf cua nguyen td dd cd bao nhieu electron d Idp electron ngoai cimg ? 

b) Ldp electron ngoai ciing la Idp electron thir may ? 

c) Viet sd electron 6 timg Idp electron. 

7. Oxit cao nha't ciia mgt nguyen td la RO3, trong hgp chat ciia nd vdi hidro cd 5,88% H 

ve khd'i lugng. Xac dinh nguyen tif khdi ciia nguyen td dd. 

8. Hgp chat khi vdi hidro cuia mdt nguyen to la RH^. Oxit cao nha't cua nd chifa 53,3% oxi 

ve khdi lugng. Tim nguyen tif khd'i ciia nguyen to dd. 

9. Khi cho 0,6 g mdt kim loai nhdm IIA tac dung vdi nudc tao ra 0,336 lit khi hidro (d dieu 

kien tieu chuan). Xac djnh kim loai dd. 
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Chuang 

J N J LA:̂  

»̂  Vi sao nguyen tu cac nguyen td (tni khi hiim) cd xu hudng 
Uen kit vdi nhau tao thanh phan tti hay tinh the ? 

^ Cd miy Ioai lien kit hoa hoc ? 
Cac nguyen tvt lien kit vai nhau nhu thS nao ? 

C6 thS hiSu mdt each dan gian, lien kit hoa hoc li su kit h<fp giua cac 
nguyin tu di tao thanh phin tu hay tinh thi. Khi tao thinh liin kit hoi hoc, 
nguyin tu thudng c6 xu hudng d§t tdi ei'u hinh electron bin vung cua 
khi hiim vdi 8 electron (cija heli vdi 2 electron) d Idp ngoii cung ^^K 

Md hinh d$c cda cac phan td 

' Do la noi dung ciia quy tSc bat tir. 55 



B^J LIEN KET ION - TINH TH^ ION • Bai 

• lon la gi ? Khi nao nguyen tur bien thanh ion ? Co may ioai ion ? 

• Lien ket ion duac hinh thanh nhu the nao ? Lien ket ipn 
anh hudng nhu the nao de'n tinh chat ciia cac hop chat ion ? 

I - SU HiNH THANH ION, CATION, ANION 

1. Ion, cation, anion 

a) Nguydn tir trung hoa vi didn. Khi nguyen tir nhudng hay nhdn electron, nd trd 
thanh phdn tvr mang didn ggi la M I 

b) Trong cac phan iing hoa hgc, de dat cd'u hinh electron ben cua khi hiem 
(ldp ngoai ciing cd 8 electron hay 2 electron a heli) nguyen tit kim loai cd 
khuynh hudmg nhudng electron cho nguyen tir cac nguydn to khae de trd thanh 
ion (liKi'nŝ :, ggi Ideation, 

Thi du I : Su tao thanh ion Li"̂  tii nguydn ttr Li (Z = 3). Cd'u hinh electron cua 
Li la ls^2s' hay vid't theo ldp (2, 1). Nguydn tir Li dd nhudng 1 electron a ldp 
ngoai Cling (ls^2s') trd thanh ion ducmg (hay cation) Li"̂  (Is^). Cd th^ bi^u didn 
qua trinh trdn bang phuong trinh sau : 

Li (2,1) Ll*(2) 

Li > Li+ + e 

Thi du 2 : Cac nguyen tir kim loai, ldp ngoai ciing cd 1, 2, 3 electron deu 
dd nhudng electron de trd thanh ion duomg. 

Na ^—> Na"̂  + e 

Mg —> Mg2+ + 2e 

Al > Al3+ + 3e 

Cac cation kim loai dugc ggi theo tdn kim loai. Thf du, Na+ ggi la cation natri. 

56 



c) Trong cac phan iing hod hgc, d^ dat ca'u hinh electron bdn cua khf hidm, 
nguydn tir phi kim cd khuynh hudng nhdn electron tir nguydn tir cac nguyen td 
khae trd thanh MMI .I;;I, ggi la .mioii. 

Thi du I : Su tao thanh ion florua (F~) tif nguydn tir F (Z = 9). 

Cd'u hinh electron ciia nguydn tir F la \^'^2^^2^^ hay (2, 7), ldp ngoai ciing 

cd 7 electron dd nhan thdm 1 electron trd thanh ion dm (hay anion) florua (F ~), 

Is22s22p^ hay (2, 8). 

Cd thd' bieu didn qua trinh trdn bang phucmg tiinh sau : 

F (2,7) F- (2,8) 

F + le —> F -

Thi du 2 : Nhumg nguydn tir phi kim ldp ngoai ciing cd 5, 6, 7 electron (ns^np^, 
ns^p'* hay ns^np^) cd kha nang nhan thdm 3, 2 hay 1 electron dd trd thanh ion am 
(hay anion). 

Cl + le —> C\-

O + 2e —> 02-

Cac anion phi kim dugc ggi theo tdn gd'c axit (trir O^" ggi la anion oxit). 

Thi du : F~ ggi la anion florua. 

2, Ion don nguyen tu va ion da nguyen tti 

a) Ion dem nguyen tir la cac ion tao ndn tir mdt nguydn tir. Thf du : cation Li+, Na"̂ , 
Mg2+, A P + va anion F", S^". 

b) Ion da nguydn tir la nhiing nhdm nguydn tir mang didn tfch duomg hay am. 

Thf du : cation amoni NH+ , anion hidroxit OH", anion sunfat SO^". 

57 



II - s u TAO T H A N H L I^N K^T ION 

Di hidu dugc su tao thanh lidn kdt ion, ta xet phan iing cua natri vdi clo : 

Nguydn tir Na (ls-2s^2p^3s') nhudng 1 electron cho nguydn tir Cl 

(ls-2s-2p^3s23p^) dd bid'n ddi thanh cation Na+ (Is22s22p^), ddng'thdi 

nguyen tir clo nhan 1 electron ciia nguydn tir Na de bidn ddi thanh anion 

c r (1 s-2s22p^3s23p^), ed the bieu didn qua trinh trdn nhu sau : 

Na(2. 8. 1) Cl(2, 8, 7) Na+ (2, 8) cr (2, 8, 8) 

Na + Cl -̂  Na+ + Cr 

Hai ion dugc tao thanh mang didn tfch ngugc da'u hiit nhau bdng lire hiit 
tinh dien, tao nen phan tir NaCl : 

Na+ + Cl- — ^ NaCl 

Lien ket giiia cation Na"̂  va anion C r la lien kdt ion. 

Vay, lî  11 1̂^̂"' i'̂ 'i 1̂1 lit"n '̂̂ l dugc hinli tlianli boi iuc iiiii linh dicn guia cac ion 
nianu iliv-'ii Iich irai i.lau. 

Phan ling hod hgc trdn cd thd dugc bidu didn bdng phuomg trinh hod hge sau : 

2 X le 

I I 
2Na + Cl2 —> 2Na+Cr 

III - TINH TH^ ION 

\. Tinh the NaCl 

CJ the rdn, NaCl tdn tai dudi dang tinh thd ion. Trong mang tinh thd NaCl, 

cac ion Na"̂  va C\~ dugc phdn bd ludn phidn deu dan trdn cac dinh ciia cac hinh 

lap phuomg nhd. Xung quanh mdi ion deu cd 6 ion ngugc dd'u gdn nhd't 

(xem hinh 3.1). 
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Hinh 3.1. Mo hinh tinh thS natri clorua NaCI 

2. Tinh chait chung ciia hop chat ion 

Tinh the ion rd't ben viing vi lire hiit tinh didn giua cac ion ngugc dd'u trong 
tinh the ion rd't ldn. Cac hgp chd't ion deu kha rdn, khd bay hoi, khd ndng chay. 
Thi du : Nhiet do ndng chay cua NaCl la 800 °C, cua MgO la 2800 °C. 
Cac hgp chd't ion thudng tan nhidu trong nudc. Khi ndng chay va khi hoa tan 
trong nudc, chiing ddn didn, cdn d trang thai rdn thi khdng ddn didn. 

BAI TAP 

1. Lien ke't hoa hoc trong NaCI dugc hinh thanh la do 

A. hai hat nhan nguyen tif hut electron rat manh. 

B. moi nguyen tuf Na va Cl gdp chung 1 electron. 

C. mdi nguyen tuf dd nhudng hoac thu electron de trd thanh cac ion trai dau hiit nhau. 

D. Na ^^ Na-' + e ; Cl + e -> C r ; Na'' + Cl" ^ NaCI. 

Chgn dap an dimg nhat. 

2. Mud'i an d the ran la 

A. cac phan tuf NaCI. 

B. cac ion Na* va C\'. 

C. cac tinh the hinh lap phuong, trong dd cac ion Na* va Cl" dugc phan bd luan phien 

deu dan tren moi dinh. 



D. cac tinh the hinh lap phuong, trong dd cac ion Na* va Cl" dugc phan bd luan phien 
deu dan thanh timg phan tuf rieng re. 
Chgn dap an diing nha't. 

3. a) Viet ca'u hinh electron cua cation liti (Li*) va anion oxit (O^-). 

b) Nhumg dien tich d ion Li* va O^" do dau ma cd ? 

c) Nguyen tuf khi hie'm nao cd ca'u hinh electron gid'ng Li* va nguyen tuf khi hiem nao 
cd cau hinh electron gid'ng O^" ? 

d) Vi sao 1 nguyen tuf oxi ke't hop dugc vdi 2 nguyen tuf liti ? 

4. Xac djnh sd proton, ncrtron, electron trong cac nguyen tuf va ion sau : 

a)^H^;°Ar, ?,^Cr, , > ^ * , 

b ) - C a - , - s - -AP* . 

5. So sanh sd electron trong cac cation sau : Na*, Mg^*, AP*. 

6. Trong cac hgp chat sau day, chat nao chifa ion da nguyen tuf ? Ke ten cac ion da 
nguyen tuf dd. 

a) H3PO4 ; d) K2SO4 ; 

b) NH4NO3 ; e) NH4CI ; 

c) KCl ; g) Ca(OH), 2-
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"« LĴ N K̂ T C O N G H O A TRj • Bii 

• Su hinh thanh lien ke't cpng hoa tri trong phan tir dan chat 

va hpp chat nhu the nao ? 

• Su phan cue trong lien ket cpng hoa tri nhu the nao ? 

• Phan loai cac loai lien ket hoa hoc theo hieu dp am dien. 

I - s y H iNH T H A N H L I ^ N K^T C O N G H O A TRj 

1. Lien ket cgng hoa tr i hinh thanh giira cac nguyen tiJr giong nhau. 
Sir hinh thanh don chat 

a) Su hinh thdnh phdn tu hidro (Hy) 

Nguydn tu H (Z = 1) cd cd'u hinh electron la Is ' , hai nguydn tii H lien kd't vdi 
nhau bang each mdi nguydn tir H gdp 1 electron tao thanh mdt cap electron 
chung trong phdn tir H2. Nhu the' trong phdn tir Hj, mdi nguydn tir H cd 2 
electron, gid'ng cd'u hinh electron ben viing ciia khf hidm heli : 

H- + .H —> ( " ^ ^ ; H : H 

Mdi chd'm bdn kf hidu nguydn td bieu didn mdt electron d ldp ngoai cung. 
H : H dugc ggi la ^ong IIUK cin. 11 I, thay hai chd'm bang 1 gaeh, ta cd H - H 
ggi la coivj ihirc cau lao, Giiia 2 nguydn tir hidro cd 1 cap electron lidn kd't bidu 
thi bang mdt gaeh (-), dd la lion kci don. 

b) Su hinh thdnh phdn tu nita (N^) 

Cd'u hinh electron cua N (Z = 7) ls^2s^2p^, cd 5 electron d ldp ngoai cimg. 

Trong phdn tir nito Nj, de dat cd'u hinh electron ciia nguyen tir khf hiem gdn nhd't 

(Ne), mdi nguyen tir nito phai gdp chung 3 electron. 

•.N. + :N. > V^^^J ' :N: :N: ; N = N 
Cimg iliifc electron Cong thiic cdu tan 

Hai nguyen tir N lien kd't vdi nhau bdng 3 cap electron lidn ke't bieu thi bdng ba 
gaeh (=), dd la i 1 i i 1 \<. Lidn ket ba nay ben nen d nhiet do thirdng, 
khf nito kem hoat ddng hoa hgc. 
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Lien kd't dugc hinh thanh trong phan tir H2, Nj vira trinh bay d trdn la lien kd't 

cdng hoa tri. 

1 It n kcl Cdiic lu),! Ill i,i l ien kci ( luuv l a o non L'iiia ha i n m i v c n Uf IMML: im.'l lui) 

• ihicp (. ,ip c I'.'t I!, 'il 1. i i i inc 

Mdi cap electron chung tao ndn mdt lidn kd't cdng hoa tri. 
Cac phdn tir Hj, Nj tao ndn tir hai nguydn tir ciia cimg mdt nguydn td (cd do am 

dien nhu nhau), nen „ ai cLip cicciioii ciiunt; khouc bi hui lech v;.' pin 1 II,:.HI\CII in nao. 
Do dd, lidn kd't trong cac phdn tir dd khdng bj phdn cue. Dd la : . 11 ! ci cone hoa 
tl I LlinllL' cUc. 

2. Lien ket giua Cik nguven tu khae nhau. Su hinh thanh hgp chat 

a) Sli hinh thdnh phan tu hidro clorua (HCl) 

Trong phdn tir hidro clorua, mdi nguydn tir (H va Cl) gdp 1 electron tao thanh 
1 cap electron chung de tao nen mdt lien ket cdng hod tri. Do dm dien eua clo 
la 3,16 ldn hom do dm didn ciia hidro la 2,20 ndn cap electron lidn ket bj lech vd 
phfa clo, lidn kd't cdng hoa tri nay bj phdn cue. 

H- + -Cl: > [ H (:)Clj ; H :C1: ; H - Cl 

Cong thiic electron Cong thitc cd'u tqo 

Trong cdng thirc electron ciia phan tir cd cue, ngudi ta dat cap electron chung 
lech ve phia kf hidu ciia nguydn tir cd do am didn ldn hom. Thi du : 

H :C1 
Lidn kd't cdng hoa trj trong dd i ap electron (iuiiiL' hi lech \e plii'j moi ngii\ cn lu 
dugc ggi la hen kei eong ho;i in eo cue hay hen ket COIIL; lio;i ui pliaii cue. 

b) Su ldnh thdnh phan tu khi cacbon dioxit (CO.,) (cd cdu tao thdng'^^) : 

Cd'u hinh electron ciia C (Z = 6) la Is22s22p2 hay (2, 4), nguydn tir cacbon cd 
4 electron d ldp ngodi cimg. 

Cd'u hinh electron cua O (Z = 8) la Is22s22p'̂  hay (2, 6), nguydn tif oxi cd 
6 electron d ldp ngoai ciing. 
Trong phdn tir CO^. nguyen tir C d giiia 2 nguydn tir O vd nguyen tir C gdp chung 

vdi mdi nguydn tir O hai electron, mdi nguydn tir O gdp chung vdi nguydn tir C 
hai electron tao ra 2 lidn kd't ddi. Ta cd : 

•6 + 2:0: > (of:) C ^?^j ; :d::C::0; ; 0 = C = 0 
Cdng thuc electron Cong thirc cdu tao 

*'' Phan tii H-,0 va NH, co cau tao goc (xem bai doc them trang 67). 



Nhu vdy, theo cdng thiic electron, mdi nguydn tir C hay O ddu cd 
8 electron d ldp ngodi ciing, dat cd'u hinh ben vumg cua khi hidm. Do dm didn 
cua oxi (3,44) ldn hon dd dm dien cua C (2,55) ndn cap electron chung lech ve 
phfa oxi. Lidn kd't giiia nguyen tir oxi va cacbon la phdn cue, nhung phan tir CO2 
cd'u tao thang ndn hai lidn kd't ddi phan cue (C = O) tridt tidu nhau, kd't qua la 
phan tir nay khdng bj phdn cue. 

3. Tinh chait cua cac chait co lien ket cpng hoa t r i -
Cac chd't ma phdn tu chi cd lidn kd't cdng hod trj cd the la chd't rdn nhu dudng, 
liru huynh, iot... Cd the la ehd't ldng nhu : nudc, aneol... hodc chd't khi nhu khf 
cacbonic, clo, hidro,... Cac chd't cd cue nhu etanol (rugu etylic), dudng,... 
tan nhidu trong dung mdi cd cue nhu nudc. Phan ldn cdc chd't khdng cue nhu 
luu huynh, iot, cac chat hiiu co khdng cue tan trong dung mdi khdng cue nhu 
benzen, cacbon tetraclorua... 

Ndi chung, edc chat chi cd lidn kd't cdng hod tri khdng cue khdng ddn didn d mgi 
trang thai. 

II - oO AM DI^N VA LI^N K T̂ HOA HOC 
1. Quan he giua lien ket cong hoa trj khong cue, lien ket cong hoa tri 

CO cue va lien ket ion 
Trong phdn tir, nd'u cap electron chung d giiia 2 nguydn tir, ta cd lidn kd't edng 
hod trj khdng cue. Nd'u cap electron chung lech ve mdt phfa ciia mdt nguydn tir 
thi dd la lidn kd't edng hod trj cd cue. Nd'u cap electron chung chuydn vd mdt 
nguydn tir, ta se cd lidn ket ion. Nhu vay, lien ket ion cd the dugc coi la trudmg 
hgp rieng eiia lien ket cdng hod trj. 

2. Hieu do am dien va lien ket hoa hoc 
De danh gia loai lien ket trong phdn tir hgp chat, ngudi ta cd thd dua vao 
hidu do dm dien. Ngudi ta phdn loai mdt cdch tucmg dd'i loai lidn kd't hod hgc 
theo quy udc kinh nghiem dua vao thang do dm dien eua Pau-linh nhu sau*' * : 

Hieu do am dien Loai lien ket 

tu 0,0 (Jen < 0,4 Lien ket cong hoa tri khong cue 
iLf 0,4 den < 1,7 Lien ket cpng hoa tri c6 cue 

- ' Lien ket lon 

"^ Hieu dp am dien chi cho ta dir dodn ve mat li thuyet loai lien ket hoa hoc trong phan tir, 
Dir doan nay con phai duac xac minh dp diing din bcri nhifiu phucmg phap thuc nghiem khae. 
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Thi du : Trong NaCl, hieu do dm didn cua Cl va Na la : 3,16 - 0,93 = 2,23. 
Vdy, lidn kd't giiia Na va Cl la lidn kd't ion. 
Trong phdn tir HCl, hidu do dm didn eiia Cl va H la : 3,16 - 2,20 = 0,96. 
Vdy, lidn kd't giiia H va Cl la lidn ke't edng hod trj cd cue. 

BAI TAP 
1. Chgn cau dimg nha't ve lien ke't cgng hoa trj. 

Lien ket cdng hoa tri la lien ke't 

A. giifa cac phi kim vdi nhau. 

B. trong do cap electron chung bj lech ve mdt nguyen tuf. 

C. dugc hinh thanh do sudung chung electron cua 2 nguyen tuf khae nhau. 

D. dugc tao nen giiira 2 nguyen tuf bang mgt hay nhieu cap electron chung. 

2. Chgn cau dung trong cac cau sau : 
A. Trong lien ke't cdng hoa tri, cap electron lech ve phia nguyen tuf cd do am dien nhd hdn. 

B. Lien ke't cdng hoa trj cd cUc dugc tao thanh giiira 2 nguyen tuf cd hieu do am dien tir 
0,4 de'n nhd hon 1,7. 

C. Lien ke't cdng hoa trj khdng cue dugc tao nen tif cac nguyen tuf khae h in nhau 
ve tinh cha't hoa hgc. 

D. Hieu do am dien giura 2 nguyen tuf Idn thi phan tuf phan cue ye'u. 

3. Do am dien cua mgt nguyen tuf dac trUng cho 

A. kha nang hut electron cua nguyen tuf dd khi hinh thanh lien ke't hoa hgc. 

B. kha nang nhudng electron cua nguyen tuf do cho nguyen tuf khae. 

C. kha nang tham gia phan irng manh hay ye'u cua nguyen tuf dd. 

D. kha nang nhudng proton cua nguyen tuf dd cho nguyen tuf khae. 

Chgn dap an dimg. 

4. The nao la lien ke't ion, lien ke't cdng hoa tri khdng cue, lien ket cdng hoa trj cd cUc ? 

Cho thi du minh hoa. 

5. Dua vao hieu do am dien cua cac nguyen td, hay cho bie't loai lien ke't trong cac chat 

sau day : AICI3, CaClg, CaS, AI2S3. 

(Lay gia tn do am dien ciia cac nguyen to d bang 6, trang 45.) 

6. Viet cdng thdc electron va cdng thifc cau tao cua cac phan tuf sau : 

CI2, CH4, C2H4, C2H2, NHg. 

7. X, A, Z la nhijmg nguyen td cd sd dOn vj dien tfch hat nhan la 9, 19, 8. 
a) Viet ca'u hinh electron nguyen tuf cuia cac nguyen td dd. 

b) Du doan Hen ke't hoa hgc cd the cd giCra cac cap X va A, A va Z, X va Z. 
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Bdi doc them 

§ 1. SU XEN PHU CAC OBITAN NGUYEN TU 
SU LAI HOA CAC OBITAN NGUYEN TU 

1 - SLJ XLN PHU CAC OBITAN NGUYEN TU 

Theo quan diem hien dai, khi 2 nnLiyen tit lai gan nhan, nen \ac snat l im ihay e lc t i ro i i 

() LjiCia J r.'^ii\' n In do tang len ihi ( o lien kei hoa hot ne'u no bang khong thi khong cd 

lien ket hoa hoc. 

Oe giai thfch su tao thanh lien ket hoa hoc noi tren, nguoi ta dua ra khai niem sir xen 

phil cac obitan nguyen tir. Co hai kieu xen phu : 

- Xen phn lmc : Su xen phii xay ra tren true noi giua hai hat nhan nguyen tir. Su xen phu 

nay tao ra hen kei o (xu h rnai, 

Thi du : Su xen phii true giua 2 obitan s ciia 2 nguyen tir hidro tao lien ket a trong 

phan tir H2. 

.#s^; 

+ 

1s Is Sir xen phu cua 2 obitan 1s 
cua hai nguyen tCr hidro 

- Xen |)hLi lien : Su xen phii thuc hien a hai ben true noi giua hai hat nhan nguyen tir. 

Su xen phil nay tao ra I t n kei - 1 pi <. 

Thi du : Xen phii ben trong phan tir CjH^. 

/ , H 

"fi h" 
c = c 

Su xen phil true giua hai nguyen tir lan hon xen phu ben nen lien ket CT ben hon 

lien ket rt. 
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II - s u LAI HO,\ CAC ()B1T,\\ NCiLA EN TU' 

Trong thuc te, cac nguyen tir lien ke't cong hoa trj vai nhau trong phan tir khong chi nam 

tren mpt duong thSng ma con phan bo tren mat phang va trong khong gian. De giai thich 

duac lien ket trong cac phan tir do, Pau-linh la nguai dau tien dua ra khai niem su 

lai hoa cac obitan nguyen tir. 

SLI lai In )a t t i t nhi lan n;_;Li\en lu l,i sn in hop i lie in 1,'ini m()l so ohilan IV^LIS r n In in )iig niol 

nL;u\en In (te I I IHH Iniv^ .n ohiKiii kn h o j ',^ioiv4 nhaii nliLing rlinh hnoiv.; kh,i' i ih,ui Irong 

khon.; - ian Cac obitan tham gia lai hoa phai cd nang lugng khong khae nhau nhieu. 

Thi du 1 : Lai hoa thing sp trong phan tir BeHj. 

180° 

lAOs lai hoa vdi lAOp 2A0 lai hoa sp 

?^v. 

Phan til BeHj 

Thi du 2 : Lai hoa sp^ trong phan tir BFj. 

120° 

lAOs lai hoa vdi 2A0p 3A0 lai hoa sp̂  Phan tCr BF3 

Thi du 3 : Lai hoa sp^ trong phan tir CH^. 

109°28 

lAOs lai hoa vdi 3AOp 4AO lai troa sp'' Ptian tu CH4 
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V'ler ( hon dang lai hoa nao de giai thi< h su lien kei noni:' plian In ln \ I I I IKK \ .n. ( ,111 1IU( 

hmh hot t lu; ' n-hiem < na phan In Thi du, phan tir metan CH^ co cS'u true tu dien, 

ta chon 4 A O lai hoa sp^ ciia nguyen tir cacbon de giai thi'ch su xen phi i true ciia chi ing 

voi 4AOs cuia 4 nguyen tir H tao ra 4 lien ke't CT trong phan tir metan voi goc lien ket 

109°28'. Con trong phan tir BeFj co cau true tam giac deu, ta lai phai chon lai hoa sp^ 

de giai thich goc lien ke't trong phan tir do la 120° ... 

( Jliilan lai ho.i 1 hi \en phi.i l iui de Uio lien ket n. 

§ 2. SU T.AO THANH PHAN TU H3O, NH, (cd cau tao ^dc) 

1 - Pll.-XN TUNUOC (H.O) 

Cong thirc electron 

''o' 

H H 

Cong thirc cau lao 

H 105° H 

Hinh 3.2. Md hinh rdng (a) va dac (b) cua phan tCtnUdc 

Ca'u hinh electron cua nguyen tur H la 1 s \ ciia nguyen tir O la 1s^2s22p''. 

Khi tao thanh phan tir H j O , mdi nguyen tir H gop chung 1 electron vai nguyen tir O va 

nguyen tir O gop chung 1 electron vai mdi nguyen tir H de tao ra hai lien ket cong hoa 

trj O - H , goc thuc nghiem la 105°. Op am dien ciia O (3,44) Ion hon dp am dien cua H 

(2,20) nen lien ke't O - H bj phan cue. Ke't qua la phan tir H j O bj phan cue. 

4b 



11 - Pll.AN TU,\M{3N1,\C (NH.) 

Cong thirc electron 

H •• H 
H 

Hinh 3.3. Md hinh rdng (a) va dac (b) cua phan td amoniac 

Cau hinh electron ciia nguyen tir N la 1s^2s^2p^, ciia nguyen tir H la 1s^ Khi hinh thanh 

phan tir NH3, nguyen tir N gop chung vai mdi nguyen tir H 1 electron va moi nguyen tir H 

gop chung vai nguyen tir N 1 electron tao ra 3 lien ke't cpng hoa trj N - H , goc thuc 

nghiem la 107°. Op am dien ciia N (3,04) lan han dp am dien ci ia H (2,20) nen lien ket 

N - H bj phan cue. Ket qua la phan tir NH3 bj phan cue. 

Phan Ur eo cur hav khong r o citt khong nhung phu thLux wv) hieu do am dien cua cac 

ngu\en tu ma con phu thuc'ic vao goc lien ket trong phan tu do, 

Khi khong can noi den ca'u tao khong gian ciia phan tir, ta co the viet cong thuc cau tao 

ciia H^O va NH3 tren mat phang dan gian nhu sau : 

H - O - H H - N - H 
1 
H 

m 



TINH TH^ NGUYEN TLT 
vA TINH TH^ PHAN TU 
• The nao la tinh the nguyen tir, tinh the phan tir ? 

• Ti'nh chat chung ciia tinh the nguyen tir, tinh the phan tir. 

I - TINH TH^ NGUYEN TLf 

1. Tinh the nguyen tiJr 
Tinh the nguyen tir ca'u tao tir nhirng nguyen tir duge sdp xe'p mdt each deu dan, 
theo mdt trat tu nha't djnh trong khdng gian tao thanh mdt mang tinh the. O eae 
diem nut eiia mang tinh the la nhtimg nguyen tir lien ket vdi nhau bang cac lien 
kd't cdng hoa trj. 

Kim cuong, mdt dang thii hinh ciia cacbon, thude loai tinh the nguyen tir. 
Nguyen tir cacbon cd 4 electron ngoai ciing. Trong tinh the kim cuomg, mdi 
nguyen tir cacbon lien ke't vdi 4 nguyen tir cacbon lan can gan nha't bang 4 cap 
electron chung, dd la 4 lien ke't edng hoa trj. Cae nguyen tir cacbon nay nam tren 
4 dinh eua mdt tti" dien ddu (hinh 3.4). 

Hinh 3.4. Md hinh cau triic tinh the kim cuang 
a) Su sSp xep tit dien cua bdn nguyen tCt C 

xung quanh nguyen tit C trung tam d kim cuang 
b) Tinh the kim aiang 

2. Tinh chat chung ciia tinh the nguyen tir 
Luc lien ket cdng hoa trj trong tinh the nguyen tir rat ldn. Vi vay, tinh the 
nguyen tir ben viimg, rat ciimg, nhiet do ndng chay va nhiet do sdi kha eao. 
Kim cucmg ed do ciing ldm nha't so vdi cac tinh the da bie't nen duge quy udc cd 
dd ciimg la 10 dom vj. Dd la dom vi de' so sanh do ciimg ciia cae chat. 
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II - TINH THi PHAN TL/ 

Tinh the phan tu 
Tinh the phan tir ca'u tao tiJf nhiimg phan tir dugc 
sap xep mdt each deu dan, theo mdt trat tir nha't 
dinh trong khdng gian, tao thanh mdt mang tinh 
the. O cac diem niit cua mang tinh the la nhtrng 
phan tir lien ket vdi nhau bang lue tuomg tae yeu 
gitra cac phan tir. 

Phan ldn eae chat hiru co, cac dem chat phi kim 
d nhiet do thap deu ket tinh thanh mang ludi tinh 
the phan tir (phan tir ed the gom mdt nguyen tir 
nhu eae khf hie'm, hoac nhidu nguyen tir nhu cae 
halogen, Oj, N2, H2, H2O, HjS, COj...). Thi du, 

tinh the iot (Ij) la tinh the phan tu (hinh 3.5). 

* ^ ^ ^ 

•n* 

r 
^ Phan tif I , 

Hinh 3.5. 
Md hinh tinh the phan tCtcCia iot 

2. Tinh chat chung ciia tinh the phan tu 
Trong tinh the phan tu, cae phan tir van tdn tai nhu nhirng dom vj doe lap va hiit 
nhau bang luc tucmg tac yeu giiia cac phan tir. Vi vay, tinh the phan tir dd ndng 
chay, dd bay hoi. Ngay d nhidt do thudmg, mdt phan tinh the nhu naphtalen 
(bang phidn) va iot da bj pha huy, eae phan tir tach rdi khdi mang tinh the va 
khue'eh tan vao khdng khi lam eho ta dd nhan ra mui ciia chung. Cac tinh the 
phan tir khdng phan cue dd hoa ttm trong eae dung mdi khdng phan cue nhu 
benzen, toluen, cacbon tetraclorua,... 

BAI TAP 
1. Tim cau sai trong cac cau sau day : 

A. Kim cuong la mdt dang thii hinh ciia cacbon, thudc loai tinh the nguyen tuf. 

B. Trong mang tinh the nguyen tuf, cac nguyen tuf dugc phan bd luan phien deu dSn 

theo mpt trat tu nha't dinh. 

C. Luc lien ket giiira cac nguyen tuf trong tinh the nguyen tuf la lien ke't ye'u. 

D. Tinh the nguyen tuf ben viimg, rat cifng, nhiet dp ndng chay va nhiet dp sdi kha cao. 

2. Tim cau sai trong cac cau sau day : 

A. Nudc da thudc loai tinh the phan tuf. 

B. Trong tinh the phan tuf, luc lien ke't giiira cac phan tuf la lien ke't cgng hoa tri. 

C. Trong tinh the phan tuf, lUc lien ke't giQa cac phan tuf la lien ke't ye'u. 

D. Tinh the iot la tinh the phan tuf. 
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3. Hay ke ten cac loai tinh the da hgc va tinh chat chung cua timg loai. 

4. a) Hay dua ra mgt sd thi du chat cd mang tinh the nguyen tuf, chat cd mang tinh the 
phan tur. 
b) So sanh nhiet dp ndng chay cua hai loai tinh the ndi tren. Giai thich. 

5. Vi sao cac hgp chat ion cd nhiet dp ndng chay cao ? 

6. Hay neu lien ket hoa hoc chu ye'u trong 3 loai mang tinh the da bie't. 

Tu lieu 

TINH THf PHAN TL/ CUA NL/OC DA 

Tai sao nu(r( long tin linh diing va nang, nuoc c\:\ thi i ung va nhe hrrn lUKrc long ? 

t^ien do (luo( giai thu h nhu -.an : Trong nuac long ca< phan ILI IUKH ( hnven dong mot 

(>i( h de dang va (rgan nhan, Nlurng trong tinh the phan tir lUKrc d,^. ( M phan tu nu(r( 

sap xep IIH'O mot thu I I ; nhat d inh, ca( phan ILI niiCK ct c ar h \a nhau h<m tiong nuxrc 

long, Trong linh the |jhan tu nucn da, moi phan tu IUK^ lien kei voi 4 phan tir gan nhai 

nam tren 4 dinh ( ua moi lu dien deu, Moi phan tu nuoi o dinh lai lien kei voi 4 ph.in tu 

khai nam o 4 dinh i na hinh In dien den khai va l u liep tin nhu va\ (hinh -J,!!), 

Can trui lu dien i na linh the |.)han tu I I IKK da la cau tnu rong nĉ n nuoi da co khoi 

lirirng neng nho hon khi')i luong rieng i ua nuoi long, Troni; l inh the nuiri (\^ i o li i ' i i ket 

hidro giua i at phan tu nuiri . [Jo cau t iui tu dien deu ma tmh the ph.in tu nuoi da i ung. 

O 

H H 

Hinh 3.6. Md htnh tinh th4phan tCtcua nudc da 
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8*1 HOA TRI vA S6 OXI HOA 

Cach xac djnh hoa tri ciia mpt nguyen to trong hop chat ion 
va hcpp chat cpng hoa trj nhu the nao ? 

So oxi hoa la gi ? Xac djnh so oxi hoa bang each nao ? 

I - HOA TRj 

1. Hoa tri trong hop chat ion 

Trong h(Tp chat ion. hoa tri cua mdt nguyen to bang dien tich ciia ion va dugc 
goi la dien hoii tri cua nguyen td dd. 

Thi du : Trong hgp chat NaCl, Na ed didn hoa trj 1+ va Cl ed didn hoa trj 1-. 

Trong hgp chat CaFj, Ca ed didn hoa trj 2+ va F ed didn hoa trj 1-. 

Trong hgp chat ion, cac nguydn td kim loai thude nhdm IA, IIA, IIIA cd sd 
electron hoa trj d ldp ngoai ciing la 1, 2, 3 cd the mat di 1,2,3 electron, ndn ed 
dien hoa trj 1+, 2+, 3+. Cae nguydn td phi kim thude nhdm VIA, VIIA ed 6, 7 
electron ldp ngoai eiing, cd the nhan them 2 hay 1 electron, ndn ed thd' cd didn 
hoa trj 2- , 1-. 

Ngudi ta quy udc, khi vid't didn hoa trj ciia nguydn td, ghi gia trj didn tfch trudc, 
dau ciia didn tfch sau. 

2. Hoa trj trong hgp chat cong hoa tri 

Trong hop chat cgng hoa tri. hoa tri cua mgt nguyen td dirge xac dinh bang sd 
lien kei cua nguyen tir nguyen td dd trong phan tu va dugc ggi lii cdng hoa tri 
ciia nguyen td dd. 

Thi du : 

- Trong cdng thiic eau tao eua phan tir NH3, H - N - H , nguyen tir 

H 

N ed 3 lidn kdt cdng hoa trj, nguydn td N ed edng hoa trj 3 ; mdi nguydn tir H 
cd 1 lien kd't cdng hoa trj, nguydn td H cd edng hoa trj 1. 

- Trong cdng thiirc eau tao ciia phan tir H2O, H - O - H , nguydn to H ed cgng 

hoa trj 1, nguyen td O ed cdng hoa trj 2. 



H 
I 

- Trong cdng thiic cau tao cua phan tir CH^, H - C - H , nguyen td C ed 

H 

edng hoa trj 4, nguydn td H ed cdng hoa trj 1. 

II - SO OXI HOA 

Dd' thuan tien eho vide nghidn eiiu phan ting oxi hoa - khir, ngudi ta diing 
sd oxi hoa. 

Sd oxi hoa eua nguydn td la mdt so dai sd dugc gan cho nguydn tir eua 
nguyen td dd theo cac quy tac sau : 

Quy tac i : Trong cac dom chat, sd oxi hoa cua nguyen td bang khdng. 

Thi du : Sd oxi hoa eua cae nguydn td Cu, Zn, H, N, O trong dom chat Cu, Zn, 
Hj, N2, O2,... ddu bang khdng. 

Quy tac 2 : Trong mgt phan tir, tong sd so oxi hoa cua cac nguydn to nhan vdi 
sd nguyen tir ciia timg nguydn td bang khdng. 

Quy tac 3 : Trong ion dom nguydn tir, sd oxi hoa cua nguydn td bang didn tich 
ciia ion dd. 

Trong ion da nguydn tir, tong sd sd oxi hoa eiia cac nguydn to nhan vdi sd 
nguydn tir eua timg nguyen td bang didn tfch eiia ion. 

Qu\ tile 4 : Trong hau hd't cac hgp chat, so oxi hoa eiia hidro bang +1, trir mdt 
sd trudng hgp nhu hidrua kim loai (NaH, CaH, .. .). Sd oxi hoa cua oxi 

bang -2 , trir trudmg hgp OF2, peoxit (ehing han H2O2)... 

Thi du 1 : So oxi hoa eiia cac nguydn td d cac ion K"̂ , Câ "̂ , Ci~, Ŝ ~ lan lugt 
bang+1 ,+2 , -1 , -2 . 

Thi du 2 : Tfnh so oxi hoa (x) ciia nito trong amoniac NH3, axit nitro HNO,, 

va anion nitrat NOj . 

Trong NHj : x + 3. (+1) = 0 => x = - 3 . 

Trong HNO2 : (+1) + x + 2.(-2) = 0 ^ x = +3. 

Trong NO3 : x + 3.(-2) = -1 ^ x = +5. 



Cdch riei so o.xi liod : Sd oxi hoa dugc vid't bang ehii sd thudmg, da'u dat phfa 

-3+1 

trudc va duge dat d trdn kf hidu nguyen td. Thf du : NH^ 

BAI TAP 

1. So oxi hoa cuia nito trong NH^, NO2 va HNO3 lan lugt la 

A. +5, - 3 , +3. C. +3, - 3 , +5. 

B. - 3 , +3, +5. D. +3, +5, -3 . 

Chgn dap an dimg. 

2. Sd oxi hoa ciia Mn, Fe trong Fe^*, S trong SO3, P trong P0^~ lan lugt la 

A. 0, +3, +6, +5. C. +3, +5, 0, +6. 

B. 0, +3, +5, +6. D. +5, +6, +3, 0. 

Chgn dap an dung. 

3. Hay cho biet dien hoa tr| cuia cac nguyen td trong cac hgp chat sau day : 

CsCI, Na20, BaO, BaClj, AI2O3. 

4. Hay xac dinh cdng hoa trj cua cac nguyen td trong cac hgp chat sau day : 

H2O, CH4, HCl, NH3. 

5. Xac dinh so oxi hoa cuia cac nguyen to trong cac phan tuf va ion sau : 

CO2, H2O, SO3, NH3, NO, NO2, Na^ Cu2^ Fe^- ,̂ Fe^\ A|3^ 

6. Viet cdng thifc phan tuf ciia nhiing chat, trong dd S lan lugt cd sd oxi hoa -2 , 0, +4, +6. 

7. Xac dinh sd oxi hoa cuia cac nguyen td trong cac hgp chat, don chat va ion sau : 

a) H2S, S, H2SO3, H2SO4. 

b) HCl, HCIO, NaCI02, HCIO3, HCIO4. 

c) Mn, MnCl2, Mn02, KMn04. 

d) M n 0 : , S 0 2 - , N H + , 
' a 4 4 
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• Bai LUYEN TAP : 
LIEN KET HOA HOC 

• Ciing cd cac kien thuc ve cac loai lien ket hoa hpe chi'nh 
de van dung giai thich su hinh thanh mpt so loai phan tir. 
Dac diem ca'u true va dac diem lien ke't ciia 3 loai tinh the. 

• Ren luyen kl nang xac djnh hoa tri va sd oxi hoa cua 
nguyen to trong don chat va hap chat. 

A - KIEN THUC CAN NAM VUNG 
Bang 9. So sanh lien ket ion va lien ket cpng hoa tri 

Loai Mdn kd't 

Ojnh nghTa 

B^n chat ciia 
lidn kiit 

Hieu dd am dien 

Ddc tinh 

Lien kdt ion 

Lidn ket ion la lien 
k t̂ duoc hinh thanh 
bdi luc hilt tinh dien 
giiia cac ion mang 
dien tich trai dau. 

Electron chuyen tif 
nguyen tif nay sang 
nguyen tif kia. 

>1,7 

Ben. 

Lidn kd't cong hoa trj 

Khong cue C6 ci/c 

Lien ket cpng hoa trj la lien ket duoc tao nen 
giura hai nguyen tuf bang mot hay nhieu cdp 
electron chung. 

Doi electron chung 
khong lech ve 
nguyen tif n&o. 

0 ^ < 0 , 4 

Doi electron chung 
lech ve nguyen tif 
nao CO dp am dien 
I6n hon. 

0,4-^<1,7 

Ben. 

Bang 10. So sanh tinh the ion, tinh the nguyen tu, tinh the phan tu 

Khai nidm 

Life lien kd't 

D|c tinh 

Tinh thd ion 

Cac cation va anion 
duoc phan bo luan 
phien deu dein d cac 
diem nut cua mang 
tinh the ion. 

Cac ion mang dien 
tich trai dau hut 
nhau bang lUc hut 
tinh dien. Luc nay 
ldn. 

Ben, kh^ ran, kho bay 
hoi, kho nong chay 

Tinh the nguyen tiif Tinh thd phdn tiir 

O cac diem nut cua 
mang tinh the 
nguyen tuf la nhiing 
nguyen tuf. 

Cac nguyen tif lien 
ket vdi nhau bang 
luc lien ket cpng hoa 
trj. Luc nay rat ldn. 

Ben, kha cOng, khd 
ndng chay, khd bay hd. 

u cac diem nut cua 
mang tinh the phan 
tuf la nhOrng phan tif. 

Cac phan tir lien ket 
vdi nhau bang life 
hut giura cac phan 
tii, ye'u hon nhieu 
luc hut tmh dien 
giCfa cac ion va luc 
lien ke't cpng hoa tri. 

Khdng ben, dS ndng 
chay, de bay hoi. 
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B - BAI TAP 
1. a) Viet phuong trinh bieu di ln sU hinh thanh cac ion sau day tir cac nguyen tir tuong dng : 

Na -^ Na"- ; Cl -^ Cl" 

Mg ^ Mg2-̂  ; S ^ S^-

Al ^ A|3* ; O ^ 02-

b) Viet ca'u hinh electron cuia cac nguyen tuf va cac ion. Nhan xet ve ca'u hinh electron 

ldp ngoai ciing cua cac ion dugc tao thanh. 

2. Trinh bay su gid'ng nhau va khae nhau cua 3 loai lien ke't: Lien ke't ion, lien ke't cgng 

hoa tri khdng cue va lien ket cdng hoa trj cd cUc. 

3. Cho day oxit sau day : 

Na20, MgO, AI2O3, SiOj, PjOg, SO3, CI2O7. 

DUa vao gia tri hieu dp am dien ciia 2 nguyen tuf trong phan tuf, hay xac dinh loai lien 

ket trong tirng phan tif oxit (tra gia tn do am dien d bang 6, trang 45). 

4. a) Dua vao gia tn do am dien (F : 3,98 ; O : 3,44 ; Cl : 3,16 ; N : 3,04 ), hay xet xem 

tinh phi kim thay ddi nhuthe nao trong day nguyen td sau : F, O, Cl, N. 

b) Viet cdng thufc ca'u tao ciia cac phan tuf sau day : N2, CH^, H2O, NH3. 

Xet xem phan tif nao cd lien ke't cdng hoa tri khdng phan cue, lien ke't cdng hoa trj phan 

cue manh nha't. 

5. Mdt nguyen tuf cd ca'u hinh electron 1s22s22p''. 

a) Xac dinh vi tri cuia nguyen td dd trong bang tuan hoan, suy ra cdng thifc phan tuf hgp 

chat khi vdi hidro. 

b) Viet cdng thifc electron va cdng thu'c ca'u tao cuia phan tuf dd. 

6. a) Lay thi du ve tinh the ion, tinh the nguyen tuf, tinh the phan tuf. 

b) So sanh nhiet dp ndng chay cua cac loai tinh the dd. Giai thich. 

c) Tinh the nao d in dien dugc d trang thai ran ? Tinh the nao d i n dien dugc khi ndng 

chay va khi hoa tan trong nudc ? 

7. Xac djnh dien hoa tri cua cac nguyen td nhdm VIA, VIIA trong cac hgp chat vdi cac 

nguyen to nhdm IA. 

8. a) Dua vao vi tri cua cac nguyen td trong bang tuan hoan, hay neu rd trong cac nguyen 

td sau day nhiimg nguyen to nao cd ciing cdng hoa trj trong cdng thifc hoa hgc cac oxit 

cao nha't: Si, P, Cl, S, C, N, Se, Br 

b) NhOmg nguyen td nao sau day cd ciing cdng hoa trj trong cdng thufc hoa hgc cua 

cac hgp chat khi vdi hidro ? P, S, F, Si, Cl, N, As, Te. 

9. Xac dinh sd oxi hoa ciia Mn, Cr, Cl, P, N, S, C, Br: 

a) Trong phan t i f : KMnO^, Na2Cr207, KCIO3, H3PO4. 

b) Trong ion : NO" ; S O f ; CO^" ; Br" ; Nl-T^. 
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Chuang 

\P\ 
um m)A - \mi& 

• Sir oxi hoa, sir khu. chit oxi hoa, chat khu va 
phan ling oxi hoa - khu la gi ? 

^ Diu hieu nao giup ta nhan biet phan ung oxi hoa - khu ? 

•̂  Mudn lap phuang trinh hoa hoc cua 
phan ung oxi hoa - khu ta phai lam thi nao ? 

^ Dua vao sd oxi hoa ta cd the chia cac phan ihig vd ca 
thanh miy loai ? 

Phan Ung oxi hoa - khd xay ra khi ddt chay nhien lieu, 
tao ra nang luang day con tau bay vao vu tru 
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»!i PHAN LTNG OXI HOA - KHLT • Bai 

UL 
Su oxi hoa, su khir, chat oxi hoa, chat khir va phan ung 
oxi hoa - khir la gi ? 

Cach lap phuang trinh hoa hpe ciia phan iing oxi hoa - khir. 

I - DINH NGHlA 

Thi du T Khi dd't chay magie trong khdng khf, xay ra su oxi hoa magie. Phan 
ling duge bieu didn bang phuomg trinh hoa hgc : 

0 0 + 2 - 2 
2Mg + O2 —> 2MgO (1) 

Ta xac djnh sd oxi hoa cua magie trude va sau phan iing. Tnrdc phan iing, 
magie ed sd oxi hoa 0, sau phan iing ed so oxi hoa +2. 
O phan ling nay, Mg nhudng electron : 

0 +2 

Mg —> Mg + 2e 

Qua trinh Mg nhudng electron la qua tiinh oxi hoa Mg (stt oxi hoa Mg). 
Thi du 2. Su khir CuO bang Hj xay ra theo phan iing : 

+ 2 - 2 0 0 +1-2 

CuO + Hj —> Cu + H2O (2) 

Ta xae djnh so oxi hoa cua dong tnrdc va sau phan iing. Trudc phan iing, ddng 
cd sd oxi hoa +2 (trong CuO), sau phan ting ed so oxi hoa 0. 

+2 
O phan ling nay, Cu thu electron : 

+2 0 

Cu + 2e —> Cu 

+i +2 +2 

Qua trinh Cu thu electron ggi la qua trinh khur Cu (su khii Cu). 
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CJ phan umg (1), oxi la ehat oxi hoa, magie la cha't khir. 6 phan ting (2), CuO la 
ehat oxi hoa, hidro la chat khu. Tdm lai : 

Chat khu (chat bi oxi hoa) ia chat nhudng electron. 

Chai o.xi hoa (dial bi klui) la chat llni electron. 

Qua trinh oxi hoa (sir oxi hoii) la qua ninh nhuong electron. 

Qua trinh khu' (sir kliu) la qua lrinh llui CICCUDII, 

Ta xet eae phan iing khdng ed oxi tham gia. 

Thi du 3. Natri ehay trong khf clo tao ra natri clorua (NaCl) theo phan ting : 

2 X le 

I I 
0 0 + 1 - 1 

2Na + CI2—> 2Na+ + 2Cr —> 2NaCl (3) 

Trong phan ting trdn, nguydn tir natri nhudng electron bien thanh ion Na+, 
nguyen tir clo thu electron bid'n thanh ion Cl". Hai ion mang didn tfeh trai dau 
nay hiit nhau tao thanh hgp chat ion NaCl. O day xay ra ddng thdi su oxi hoa 
natri va su khii clo. Trong phan iing (3) eung xay ra su nhudng, su thu electron 
va ed su thay ddi sd oxi hoa. 

Thi du 4. Khf hidro ehay trong khf clo tao ra khf hidro clorua HCl, phan ling 
duge bi^u didn bang phucmg trinh hoa hgc : 

0 0 +1-1 
H2+CI2 > 2HC1 (4) 

O phan umg nay, mdi nguydn tir H va mdi nguydn tir Cl gdp mdt electron dd hinh 
thanh cap electron ehung tao ra hgp chat cdng hoa trj cd cue HCl. Trong phan 
tir HCl, cap electron ehung bj hiit lech vd phfa nguydn tu Cl, do nguydn tu Cl ed 
do am dien ldn hom. Trong phan ting (4) cd sir chuyen electron va cd sir thay ddi 
sd oxi hoa. 

Thi du 5. Khi dun ndng, NH4NO3 phan huy theo phan iing sau : 

-3 +5 +1 
NH4NO3 - U N2O + 2H2O (5) 

- 3 +5 

CJ phan ling nay, nguyen tit N nhudng electron, cdn nguydn tir N thu electron. 

Nhu vay, chi ed su thay ddi sd oxi hoa eua mdt nguydn to. 

Cac phan iing (1), (2), (3), (4), (5) deu ed ehung ban ehat, dd la su chuyen 
electron giua cae ehat tham gia phan iing, chiing ddu la phan iing oxi hoa - khu. 
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Nhu vay : 

Phan rnig nxi hoa - khir la phan img \wd hgc. trong do co su chu>cn electron 
giira cac chai''' phan irnu, hay phan irng oxi hoa - klur la phan irng Inni hoc irong 
c)o 11' 'ir !lia\ doi so o\i hc)a cua niol so iiizuNcn to, 

Su nhuomg electron chi ed the xay ra khi ed su nhan electron. Vi vay, su oxi hoa 
va su khir bao gid eiing didn ra ddng thdi trong mdt phan iimg oxi hoa - khir. 

Trong phan iimg oxi hoa - khir bao gid eung ed chat oxi hoa va chat khir tham gia. 

II - LAP PHUOMG TRINH HOA HQC CUA PHAN UNG OXI HOA - KHU 

Gia sir trong phan ting oxi hoa - khir, chat khir nhudng han electron cho chat oxi hoa, 
ta cd the can bang phucmg trinh hoa hgc cua phan ting theo phuong phap thang 
bang clcciioii Phuong phap nay dua trdn nguydn tac : long sd clcctrcrn do chat 
klur nluiomg pliai (.lung 1\IIIL: IOIIL: SO cli.\iion ma chat o\i hoa nhan, 

Thi du 1. Lap phucmg trinh hoa hge eua phan iing P ehay trong O2 tao ra P^05 

theo so dd phan ting : 

P + O, P.O. '2 ' ^ 2 ^ 5 

Buoc ! Xac djnh sd oxi hoa eiia eae nguydn to trong phan umg de' tim ehat 
oxi hoa va chat khir: 

0 
P 

0 
O-

+5 - 2 

P2O5 

So oxi hoa eiia P tang tir 0 dd'n +5 : P la chat khir. 

Sd oxi hoa eua oxi giam tir 0 dd'n -2 : 0-, la chat oxi hoa. 

Bur)L 2. Viet qua trinh oxi hoa va qua trinh khir, can bang mdi qua tnnh : 

0 
P 

+5 
P + 5e (qua trinh oxi hoa) 

O, + 4e 
-2 

2 0 (qua trinh khir) 

Binv ,v Tim he sd thfch hgp eho chat oxi hoa va chat khii sao eho tdng sd 
electron do chat khir nhudng bang tdng sd electron ma chat oxi hoa nhan : 

x4 

x5 

0 
P 

0 
OT + 4e 

+5 
P + 5e 

_ T 

26 

Khai niem "chat" a day dugc hieu theo nghla rpng. co the' la nguyfin tir, phan tir hoac ion. 
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Budc 4. Dat eae he sd eiia chat oxi hoa va chat khir vao so dd phan ung, tir dd 

tfnh ra he sd ciia cac chat khae cd mat trong phuomg trinh hoa hge. Kiem tra 

su can bang so nguyen tir eiia cac nguydn td d hai ve. 

4P + 5 0 . 2P2O5 

Thi du 2. Lap phuomg trinh hoa hgc cua phan iing khf cacbon monooxit khir 
sat(III) oxit d nhidt dg cao thanh sat va cacbon dioxit theo so dd phan umg : 

Fe203 + CO Fe + CO. 

Budc 1. Xae djnh so oxi hoa eua eae nguydn td trong phan iing de tim ehat oxi 
hoa va ehat khir: 

+3 -2 +2-2 
Fe203 + CO 

0 +4-2 

Fe + CO. 

+3 
So oxi hoa eua sat giam tir +3 dd'n 0 : Fe (trong Fe203) la chat oxi hoa. 

Sd oxi hoa cua cacbon tang tir +2 dd'n +4 : C (trong CO) la chat khir. 

Birdc 2. Vid't qua trinh oxi hoa va qua trinh khir: 

+3 
Fe + 3e 

+2 
C 

— > 

— > 

0 
Fe 

+4 
C + 2e 

(qua trinh khir) 

(qua trinh oxi hoa) 

Budc 3. Tim he sd thfch hgp cho chat oxi hoa va chat khir: 

x2 

x3 

+3 

Fe + 3e 
+2 
C 

0 
Fe 

+4 
-> C + 2e 

Birdc 4, Dat cac he sd eua chat oxi hoa va chat khir vao so dd phan iing. Hoan 
thanh phuomg trinh hoa hge : 

Fe203 + 3C0 —> 2Fe + 3CO2 
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- Y NGHIA CUA PHAN UNG OXI HOA - KHU TRONG THUC T I I N 

Phan ling oxi hoa - khii la loai phan iing hoa hge kha phd bie'n trong tu nhien 
va ed tSm quan trgng trong san xua't va ddi sd'ng. 

Trong ddi sd'ng, ph^n ldn nang lugng ta dung la nang lugng eiia phan iing 
oxi hoa - khir. Su ehay cua xang d£u trong eae dgng ca dot trong, sir ehay cua 
than, cui, cae qua trinh didn phan, eae phan iimg xay ra trong pin, ae quy,... 
ddu la qua trinh oxi hoa - khir. 

Trong san xuat, nhieu phan iing oxi hoa - khir la ca sd ciia eae qua trinh san xua't 
hoa hge nhu luydn gang, thep, luydn nhdm, san xua't eae hoa ehat ea ban nhu 
xiit, axit clohidric, axit nitric, san xuat phan bdn, thude bao vd thuc vat, 
duge pham, v.v... 

BAI TAP 

1. Cho cac phan img sau : 

A. 2HgO - ^ 2Hg + O2 

B. CaC03 - ^ CaO + CO2 

C. 2AI(OH)3 - ^ AI2O3 + 3H2O 

D. 2NaHC03 - ^ Na2C03 + CO2 + H2O 

Phan dng nao la phan irng oxi hoa - khuf ? 

2. Cho cac phan irng sau : 

A. 4NH3 + 5O2 - ^ 4N0 + 6H2O 

B. 2NH3 + 3CI2 > N2 + 6HCI 

C. 2NH3 + 3CuO - ! % 3Cu + N2 + 3H2O 

D. 2NH3 + H2O2 + MnS04 > MnOj + (NH4)2S04 

d phan ifng nao NH3 khdng ddng vai trd chat khuf ? 
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3. Trong sd cac phan img sau : 

A. HNO3 + NaOH > NaN03 + H2O 

B. N2O5 + H2O > 2HNO3 

C. 2HNO3 + 3H2S > 3S + 2N0 + 4H2O 

D. 2Fe(OH)3 - ^ Fe203 + 3H2O 

Phan img nao la phan img oxi hoa - khir ? 

4. Trong phan img : 

3NO2 + H2O > 2HNO3 + NO 

NO2 ddng vai trd 

A. la chat oxi hoa. 

B. la chat khir. 

C. la chat oxi hoa, nhung ddng thdi cung la chat khuf. 

D. khdng la chat oxi hoa va cung khdng la chat khuf. 

Chgn dap an diing. 

5. Phan biet chat oxi hoa va sU oxi hoa, chat khif va su khuf. Lay thi du de minh hoa. 

6. The nao la phan img oxi hoa - khuf ? Lay ba thi du. 

7. Lap phuong trinh hoa hgc cua cac phan img oxi hoa - khuf sau day theo phuong phap 

thang bang electron : 

a) Cho Mn02 tac dung vdi dung dich axit HCl dac, thu dugc MnCl2, CI2 va H2O. 

b) Cho Cu tac dung vdi dung dich axit HNO3 d|c, ndng thu dugc Cu(N03)2, 

NO2 va HjO. 

c) Cho Mg tac dung vdi dung djch axit H2SO4 dac, ndng thu dugc MgS04, S va HjO. 

8. Can bao nhieu gam dong de khuf hoan toan lugng bae cd trong 85 ml dung dich 

AgNOgCISM ? 



P H A N LOAI P H A N LfNG 
TRONG HOA HOC VO CO 

• Phan ling hoa hpp, phan ung phan huy, phan ufng the, 
phan ung trao doi co phai la phan ung oxi hoa - khir khong ? 

• Co each nao phan loai phan iing vo ca mpt each tong quat 
hon khong ? 

I - PHAN UNG C6 SU" THAY o6l S6 OXI HOA 
vA PHAN UNG KHONG C6 SU THAY D6\ S6 OXI HOA 

1. Phan ung hoa hop 

0 0 +1-2 

a) Thi du 1 : 2W^ + O^ — > 2H2O 

So oxi hoa ciia hidro tang tir 0 ldn +1 ; 
So oxi hoa cua oxi giam tir 0 xudng -2 . 

+2 - 2 +4-2 +2 +4-2 

Thi du 2 : CaO + COj —> CaC03 

So oxi hoa cita eae nguyen td khdng thay doi. 

b) Nhdn xet 

Trong phim img hoa hgp, sd oxi hoa ciia cac nguyen td cd the thay ddi hoac 
khdng thay ddi. 

2. Phan umg phan huy 

+5-2 -1 0 

a) Thi du I : 2KCIO3 —> 2KC1 + 302t 

So oxi hoa cita oxi tang tir -2 ldn 0 ; 

So oxi hoa eua clo giam tir +5 xud'ng - 1 . 

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

Thi du 2 : Cu(0H)2 > CuO + H2O 

Sd oxi hoa eua cac nguydn td khdng thay ddi. 

b) Nhan xet 
Trong phan ifng phan huy, sd oxi hoa ciia cac nguyen td cd the thay ddi hoac 
khdng thay ddi. 
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3. Phan umg the 

a) Thidu 1 : Cu + 2AgN03 —> Cu(N03)2 + 2Agi 

So oxi hoa eua ddng tang tir 0 ldn +2 ; 

So oxi hoa cua bae giam tir +1 xudng 0. 

0 + 1 +2 0 

Thi du 2 : Zn + 2HC1 > ZnClj + HjT 

So oxi hoa eua kem tang tir 0 ldn +2 ; 

Sd oxi hoa cua hidro giam tif +1 xud'ng 0. 

b) Nhdn xet 

Trong hoa hgc vd co, phan ting the bao gid ciing cd su thay ddi sd oxi hoa ciia 
Ciic nguyen td. 

4. Phan umg trao doi 

+ 1 + 5 - 2 +1 -1 +1 -1 + 1 + 5 - 2 

a) Thidu 1 : AgN03 + NaCl —> AgCli + NaN03 

So oxi hoa cua tat ca cae nguydn td khdng thay doi. 
+ 1-2+1 +2 -1 +2 -2+1 +1 -1 

Thidu 2: 2NaOH + CUCI2 > C\xip}\).^i + 2NaCl 

Sd oxi hoa cua ta't ea eae nguydn td khdng thay ddi. 

b) Nhdn xet 

Trong phan iimg trao ddi, sd oxi hoa ciia cac nguyen td khdng thay ddi. 

II - K̂ T LUAN 

Dua vao su thay ddi sd oxi hoa, ed thd ehia phan iing hoa hge thanh hai loai : 

- Phan iimg hoa hgc cd su thay ddi sd oxi hoa la phan ung oxi hoa - khir. 

Cae phan umg the, mdt sd phan umg hoa hgp va mdt sd phan umg phan huy thude 

loai phan ting hoa hge nay. 

- Phan img hoa hgc khdng cd su thay ddi sd oxi hoa, khdng phai ia phan iimg 

oxi hoii - khir. 

Cac phan ting trao ddi, mdt sd phan ting hoa hgp va mdt sd phan ting phan huy 

thudc loai phan umg hoa hgc nay. 



BAI TAP 

1. Cho phan img : 2Na + CI2 > 2NaCI 

Trong phan img nay, nguyen tuf natri 

A. bi oxi hoa. 

B. bj khuf. 

C. vira bi oxi hoa, vira bj khuf. 

D. khdng bj oxi hoa, khdng bi khuf. 

Chgn dap an dung. 

2. Cho phan dng : Zn + CUCI2 > ZnCl2 + Cu 

Trong phan img nay, 1 moi ion Cu^* 

A. da nhan 1 moi electron. 

B. da nhan 2 moi electron. 

C. da nhudng 1 moi electron. 

D. da nhudng 2 moi electron. 

Chgn dap an dung. 

3. Cho cac phan img sau : 

A. AI4C3+ I2H2O > 4AI(OH)3 + 3CH4 

B. 2Na + 2H2O > 2NaOH + H2 

C. NaH + H2O > NaOH + H2 

D. 2F2 + 2H2O > 4HF + O2 

Phan img nao khdng la phan img oxi hoa - khuf ? 

4. Dau hieu de nhan bie't mdt phan img oxi hoa - khuf la 

A. tao ra chat ke't tiia. 

B. tao ra chat khi. 

C. cd sUthay ddi mau sac cua cac chat. 

D. cd su thay ddi so oxi hoa cua mgt so nguyen to. 

Chgn dap an dimg. 
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5. Trong nhOmg phan img sau day, phan img nao la phan img oxi hoa - khuf ? Giai thich. 

a) SO3 + H2O > H2SO4 

b) CaCOg + 2HCI > CaCl2 + CO2 + HjO 

c) C + H2O - ^ CO + H2 

d) CO2 + Ca(0H)2 > CaC03 + H2O 

e) Ca + 2H2O > Ca(0H)2+ H2 

g) 2KMn04 - ^ K2Mn04 + Mn02 + O2 

6. Lay ba thi du phan umg hoa hgp la phan img oxi hoa - khuf va ba thi du phan irng 

hoa hgp khdng la phan irng oxi hoa - khuf. 

7. Lay ba thi du phan img phan buy la phan img oxi hoa - khuf va ba thi du phan img 

phan huy khdng la phan irng oxi hoa - khuf. 

8. Vi sao phan img the trong hoa hgc vd co ludn ludn thudc loai phan img 

oxi hoa - khuf ? 

9. Viet phuong trinh hoa hgc cuia cac phan umg bieu dien cac chuyen ddi sau : 

a) KCIO3 - ^ O2 - ^ SO2 - ^ Na2S03 

b) S -% HjS - ^ SO2 - ^ SO3 - ^ H2SO4 

Trong cac phan img tren, phan img nao la phan img oxi hoa - khuf ? 
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[J9 ?^ LUY^N TAP : 
PHAN LTNG OXI HOA - KHU 

• Nam vUng cac kien thuc sau : Su oxi hoa, su khir, chai oxi hoa, 
chat khir, phan ung oxi hoa - khir va phan loai phan ring. 

• Ren luyen kT nSng can bang phuong trinh hoa hoc ciia 
phan ung oxi hoa - khir bang phuang phap thang bang electron. 

A - KÎ N THUC CAN N A M V Q N G 

1. Su oxi hoa la su nhudng electron, la su tang sd oxi hoa. 

Sir khir la su thu electron, la su giam so oxi hoa. 

Ngudi ta edn ggi sir oxi hoa la qua trinh oxi hoa, su khir la qua trinh khir. 

2. Sir oxi hoa va sir khir la hai qua trinh cd ban chat trai ngugc nhau nhumg xay ra 
ddng thdi trong mdt phan iing. Dd la phan ting oxi hoa - khir. 

3. Cha't khir la cha't nhuomg electron, la ehat ehiia nguyen td cd so oxi hoa tang sau 
phan ling. Chat oxi hoa la chat thu electron, la chat ehiia nguyen to cd sd oxi hoa 
giam sau phan umg. Trong phan ting oxi hoa - khii bao gid eung cd chat khir va 
chat oxi hoa tham gia. Chat khir edn ggi la chat bj oxi hoa va ehat oxi hoa edn 
ggi la ehat bj khir. 

4. Phan iimg oxi hoa - khir la phan iing hoa hgc trong dd cd su ehuyen electron giiia 
cac ehat phan iing. Ndu dua vao su thay doi so oxi hoa thi phan iimg 
oxi hoa - khir la phan umg hoa hge trong dd cd su thay ddi so oxi hoa cua 
mdt so nguyen to. 

5. Dua vao sd oxi hoa ngudi ta ehia cac phan iing thanh 2 loai, dd la phan iing oxi 
hoa - khir (sd oxi hoa thay ddi) va phan iing khdng thude loai phan iing 
oxi hoa - khir (sd oxi hoa khdng thay ddi). 

B - BAI TAP 

1. Loai phan img nao sau day ludn ludn khdng la phan img oxi hoa - khuf ? 

A. Phan img hoa hgp. 

B. Phan img phan huy. 

C. Phan img the trong hoa vd co. 

D. Phan img trao ddi. 



2. Loai phan img nao sau day ludn ludn la phan img oxi hoa - khuf ? 

A. Phan img hoa hgp. C. Phan img the trong hoa vd co. 

B. Phan img phan huy. D. Phan img trao ddi. 

3. Cho phan img : M20^ + HNO3 > M(N03)3 + ... 

Khi x cd gia trj la bao nhieu thi phan umg tren khdng thudc loai phan img oxi hoa - khuf ? 

A. x = 1. B. x = 2. C. x = 1 hoacx = 2. D. x = 3. 

, 4. Cau nao dimg, cau nao sai trong cac cau sau day ? 

a) Su oxi hoa mdt nguyen td la sU lay bdt electron cuia nguyen td dd, lam cho sd oxi 

hoa cuia nd tang len. 

b) Chat oxi hoa la chat thu electron, la chat chifa nguyen to ma sd oxi hoa cua nd tang 

sau phan img. 

c) Su khuf mdt nguyen td la sU thu them electron cua nguyen to dd, lam cho sd oxi hoa 

cua nguyen td dd giam xud'ng. 

d) Chat khuf la chat thu electron, la chat chifa nguyen to ma so oxi hoa cuia nd giam 

sau phan irng. 

5. Hay xac dinh so oxi hoa cuia cac nguyen to : 

- Nito trong NO, NO2, N2O5, HNO3, HNO2, NH3, NH4CI. 

- Clo trong HCl, HCIO, HCIO2, HCIO3, HCIO4, CaOCl2. 

- Mangan trong Mn02, KMn04, K2Mn04, MnS04. 

- Crom trong K2Cr207, Cr2(S04)3, Cr203. 

- Luu huynh trong H2S, SO2, H2SO3, H2SO4, FeS, FeS2. 

6. Cho bie't da xay ra sU oxi hoa va sU khuf nhOmg chat nao trong nhumg phan img the sau : 

a) Cu + 2AgN03 > Cu(N03)2 + 2Ag 

b) Fe + CUSO4 > FeS04 + Cu 

c) 2Na + 2H2O > 2NaOH + H2 

7. Dua vao sUthay ddi sd oxi hoa, tim chat oxi hoa va chat khuf trong nhumg phan img sau : 

a) 2H2 + O2 

b) 2KNO3 

C) NH4NO2 

d) Fe203 + 2AI 

- ^ 2H2O 

- ^ 2KNO2 + O2 

- ^ N2 + 2H2O 

- ^ 2Fe + AI2O3 



8. Dua vao su thay doi sd oxi hoa, chi rd chat oxi hoa, chat khif trong cac phan img 
oxi hoa - khif sau : 

a) CI2 + 2HBr > 2HCI + Br2 

b) Cu + 2H2SO4 > CUSO4 + SO2 + 2H2O 

c) 2HNO3+ 3H2S > 3S + 2NO + 4H2O 

d) 2FeCl2+ CI2 > 2FeCl3 

9 Can bang phUOng trinh hoa hgc cua cac phan img oxi hoa - khuf sau bang phUOng 

phap thang bang electron va cho biet chat khuf, chat oxi hoa d mdi phan img : 

a) Al + F e 3 0 4 - ^ AI2O3 + Fe 

b) FeS04 + KMn04 + H2SO4 > Fe2(S04)3 + MnS04 + K2SO4 + HgO 

c) FeSg + O2 - ^ FegOg + SOj 

d) KCIO3 - ^ KCl + O2 

e) CI2 + KOH - ^ KCl + KCIO3 + HjO 

10. Cd the dieu che MgCl2 bang : 

- Phan img hoa hgp. 

- Phan img the. 

- Phan img trao ddi. 

Viet phuong trinh hoa hgc cua cac phan img. 

1 1 . Cho nhumg chat sau : CuO, dung djch HCl, H2, Mn02. 

a) Chgn timg cap trong nhOmg chat da cho de xay ra phan img oxi hoa - khuf 

va viet phuong trinh hoa hgc cuia cac phan img. 

b) Cho biet chat oxi hoa, chat khuf, sUoxi hoa va su khuf trong nhumg phan img hoa hgc 

ndi tren. 

12. Hoa tan 1,39 g mud'i FeS04.7H20(^) trong dung djch H2SO4 loang, du. Cho dung dich 

nay tac dung vdi dung dich KMn04 0,1 M. Tinh the tich dung djch KMn04 *ham gia 

phan img. 

<i) Gpi la muoi sat(ll) sunfat ngam nu6c, 1 moi FeS04.7H20 c6 1 moi FeS04 va 7 moi H^O. 
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Bdi doc them 

Ml A AXIT 

Khi thai cong nghiep va khi thai ciia cac dpng ca ddt trong (6 to, xe may) co chura cac 
khf SO2, NO, NO2 ... Cac khi nay tac dung vai khi O^ va hai nuac trong khong khf nha 

xuc tac oxit kim loai (co trong khoi, bui nha may) hoac ozon tao ra axit sunfuric H2SO4 

va axit nitric HNO3. 

2SO2 + O2 + 2H2O 

2NO + O, 

4NO2 + O2 + 2H2O 

2H2SO. I 

2NO, 

4HNO, 

Axit H2SO4 va HNO3 tan vao nuac 

mua tao ra mua axit. 

Hien nay, mua axit la nguon 6 nhiim 

chfnh d mpt so nai tren the giai. 

Mua axit lam mua mang thai thu va pha huy cac cong trinh xay dung, cac tupng dai lam 

tir da cam thach, da vol, da phien (cac loai da nay co thanh phan chfnh la CaCOj). 

Nhung vat lieu co chua CaCOj bj thiing 16 cho va yeu di v§ mat ca hpe do CaCOj tan 

trong nudc mua co cac axit tren. 

CaCOj + H2SO4 

CaCOj + 2HNO3 

CaS04 + CO2T + H2O 

Ca(N03)2 + CO2T + H2O 

NhUng buc tupng vo gia bang da d l-ta-li-a va Hi Lap, den tha Ta Ma-Han (Taj Mahal) 

a An Op bj pha huy mpt phan do mua axit. 

Nam 1958, a chau Au nuac mua co pH<"= 5, nhung nam 1962 giam xudng 4,5 tai 

Ha Lan. Nam 1966, a Thuy Oien, mua axit co pH = 4,5 da pha huy cay coi, lam dinh 

tre su phat trien rung. Nam 1979, cung tai Thuy Oien co de'n 20 000 hd co he sinh thai 

nuac bi anh hudng nghiem trpng, lam chei rai nhieu ca. Axit H2SO4 va muoi ciia kim 

loai cadimi (Cd), chi (Pb) duac tfch tu trong tuyei mua dong, khi tuyei tan, nuac bi 

d nhi§m do vao song, ho giei chet ca va ca triing ca. 

Nguyen nhan gay ra mua axit: H2SO4 dong vai tro chfnh, HNO3 dong vai tro thuf hai. 

•'* Dira vao pH, ngucri ta xac dinh dupc moi truomg (axit, bazo, trung tfnh) cua dung dich. 
pH cang nho, n6ng dp axit cang ldn va ngupc lai pH cang ldn, nong dp axit cang nho. 
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I IJ! BAI THi;c HANH S6 I 
l ^ l i PHAN liNG OXI HOA - KHif 

• Ren luyen kT nang thuc hanh hoa hpe : Thao tac va quan sat 
cac hien tupng xay ra trong khi lam thf nghiem. 

• Van dung kie'n thuc da hpe de giai thi'ch cac hien tupng 
xay ra trong cac phan ung oxi hoa - khir. Viei tuong trinh. 

I - NOI D U N G THf NGHIEM VA CACH TI^N H A N H 

1. Phan umg giura kim loai va dung dich axit 
Rdt vao dng nghiem khoang 2 ml dung djch axit sunfuric loang rdi eho tid'p vao 
d'ng nghidm mdt vien kem nhd. Quan sat hidn tugng xay ra. 
Giai thi'eh hidn tugng. Viet phuang trinh hoa hge ciia phan iimg va cho bid't vai 
trd eua timg chai trong phan umg. 

2. Phan umg giura kim loai va dung dich muoi 
Rdt vao d'ng nghiem khoang 2 ml dung djch CuSO^ loang. Cho vao d'ng nghiem 

mdt dinh sdt da duge lam sach bd mat. De ydn d'ng nghiem khoang 10 phiit. 
Quan sat hidn tugng xay ra. 

Giai thieh hidn tugng. Viet phuomg trinh hoa hgc cua phan umg va cho bie't vai 
trd cua timg chai trong phan ting. 

3. Phan umg oxi hoa - khu trong moi trucmg axit 
Rdt vao d'ng nghidm khoang 2 ml dung djch FeS04, them vao dd 1 ml dung djch 
H^S04 loang. 

Nhd vao d'ng nghidm trdn timg gigt dung djch KMn04, lac nhe dng nghiem sau 
mdi lan thdm mdt gigt dung djch. Quan sat hien tugng xay ra. 

Giai thich hidn tugng. Vidi phuomg trinh hoa hgc eua phan iing va eho bid't vai 
trd eua tumg ehai trong phan iing. 

II - VÎ T TUdNG TRlNH 



Chuang 

m^§M^Mmm^ 
• Nhdm halogen gom nhimg nguyen td nao ? 

Cd tinh chat hoa hoc ca ban gi ? 

^ Nguyen nhan nao lam cho cac halogen cd su gidng 
nhau vi tinh chat ciing nhu su bien ddi cd quy luat 
tinh chat cua dan chat va hap chat cua chiing ? 

*/ Nhiing hap chat nao cua halogen cd nhieu iing 
dung trong thiic tien ? Bing each nao cd the dieu 
che dugc cac halogen va cac hgp chat quan trong 
cua chiing ? 

Nha may hoa chat Bien Hoa, ttnh Dong Nai (Cong ti Hoa chdt cabin mien Nam) 
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B^J KHAI QUAT vf NH6M HALOGEN • Bai 

UL • Nhom halogen gom nhung nguyen td nao va chung d vj trf nao 
trong bang tuan hoan ? 

• Lop electron ngoai ciing ciia nguyen tir cac nguyen td halogen 
CO dac diem gi gidng nhau ? Cac phan tir halogen co ca'u tao 
nhu the nao ? 

• Tfnh chat hoa hpe ca ban ciia cac nguyen to halogen la gi ? 
Nguyen nhan nao lam cho tfnh chai hoa hpe ciia cac 
nguyen td halogen bien doi co quy luat ? 

Vj TRf CUA N H 6 M HALOGEN TRONG BANG TUAN HOAN 

Nhdm halogen gdm eae nguyen to flo (F), clo (Cl), brom (Br), iot (I) va 
atatin (At). Atatin khdng gap trong tu nhidn, nd dugc dieu chd' nhan tao trong 
cac Id phan umg hat nhan nen dugc xem xet ehii yd'u trong nhdm cac nguyen td 
phdng xa. 

Nhiing nguydn td halogen thudc nhdm VIIA. Chiing diing df eudi eae chu ki, 
ngay trudc eae nguydn td khi hidm. 

- CAU HINH ELECTRON NGUYEN TU, cAu TAO PHAN TU 
Ldp electron ngoai ciing ciia nguydn tir cac nguydn to halogen d^u ed 
7 electron, dugc phan thanh 2 phan ldp : phan ldp s cd 2 electron, phan ldp p cd 
5 electron (ns'np"'). 

Do ed 7 electron d ldp ngoai eung, ehi cdn thid'u 1 electron la dat dugc ca'u hinh 
electron bin nhu khi hidm, ndn d trang thai tu do, hai nguydn tir halogen gdp 
chung mdt ddi electron dd' tao ra phan tir ed lidn kdi edng hoa trj khdng cue. 

:X. + -X: —> :X : X: , hay X - X hoae X, 

(X la kl hidu ehi cae nguyen td halogen). 

Lidn kdi ciia phan tir Xj khdng bdn lam, chiing dd bj tach thanh 2 nguydn tit X. 
Trong phan iing hoa hgc, eae nguydn tir nay rai hoat ddng vi ehiing dd thu thdm 
1 electron, do dd tfnh dial hoa hoc ca ban cua cac iialogcn la linh o\i hoa manh. 
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Ill - su BI^N D6\ TINH CHAT 
Dua vao bang 11 ta cd the nit ra quy luat bie'n ddi tinh ehai vat li, tinh chai hoa 
hgc va dd am didn eua cac halogen khi di tir flo dd'n iot. 

Bang 11. IVIgt sd dac diem cua cac nguyen to nhom halogen 

Tinh Chat 

S6 hieu nguy§n tuf 

Ban kfnh nguyen tuf (nm) 

Cau hinh electron 
ldp ngo^j Cling ciia nguyen tii 

NguySn ti^ kh6i 

Trang thai tap hap cija 
don chat d 20 °C 

Mau sac 

Nhiet d6 nong chay (tnc.°C) 

Nhiet dp soi (l^,°C) 

Do am dien 

Flo 

9 

0,064 

2s22p5 

19 

khi 

luc nhat 

-219,6 

-188,1 

3,98 

Clo 

17 

0,099 

3s23p5 

35,5 

khi 

v^ng luc 

-101,0 

-34,1 

3,16 

Brom 

35 

0,114 

4s^4p^ 

80 

long 

nau do 

-7,3 

59,2 

2,96 

lot 

53 

0,133 

5s25p5 

127 

rin 

den tim 

113,6 

185,5 

2.66 

L Su bien doi tinh chait vat h ciia cac don chat 
Di tir flo dd'n iot ta tha'y : 

- Trang thai tap hgp : Tir the khi ehuyen sang thd' long va the ran. 
- Mau sac : Dafm dfc. 
- Nhidt dd ndng ehay va nhidt do sdi : Tang dSn. 

2. Su bien doi do am dien 
- Do am didn tuomg ddi ldn. 
- Di tir flo de'n iot do am didn giam dSn. 

- Ro ed do am didn ldn nhai ndn trong tai ea cac hgp ehai chi co so ci\i hoa 1. 
Cac nguydn td halogen khae, ngoai sd oxi hoa -1 con co cac so o\i ho/i +1. +3. 
+.S. +7. 



3. Sir bien doi tinh chat hoa hoc ciia cac don chat 

- Vi ldp electron ngoai cung cd eau tao tucmg tu nhau (ns^np" )̂ ndn cae dom ehai 
halogen gid'ng nhau vd tinh chai hoa hgc cung nhu thanh phdn va tfnh chat eua 
cac hgp chai do chiing tao thanh. 

- Halogen la nhiing phi kim dien hinh. Di tir flo dd'n iot, tfnh oxi hoa giam dan. 

- Cae dan chai halogen oxi hoa dugc hau hei cac kim loai tao ra mudi 
halogenua, oxi hoa khf hidro tao ra nhirng hgp ehai khf khdng mau 
hidro halogenua. Nhirng chai khf nay tan trong nudc tao ra dung djch 
axit halogenhidric. 

BM TAP 
1. Kim loai nao sau day tac dung vdi dung dich HCl loang va tac dung vdi khi CI2 cho cung 

loai mud'i clorua kim loai ? 

A. Fe. B. Zn. C. Cu. D. Ag. 

2. Dac diem nao dudi day khdng phai la dac diem chung cuia cac nguyen td halogen 

(F, Cl, Br, I) ? 

A. Nguyen tuf cd kha nang thu them l e 

B. Tao ra hop chai lien kei cdng hoa tri cd cUc vdi hidro 

C. Cd sd oxi hoa -1 trong mgi hgp chai 

D. Ldp electron ngoai ciing cuia nguyen tuf cd 7 electron. 

3. oac diem nao dudi day la dac diem chung cua cac don chai halogen (F2, CI2, Br2, I2): 

A. 6 dieu kien thudng la chai khi C. Vira cd tfnh oxi hoa, vira cd tinh khuf 

B. Cd tinh oxi hoa manh D. Tac dung manh vdi nudc. 

4. So sanh nhOmg nguyen to halogen ve cac mat sau : 

a) Cau tao nguyen tif va cau tao phan tuf. 

b) Ti'nh chai vat li. 

c) Tfnh chai hoa hoc. 

5. Hay cho biei tfnh quy luat sU bie'n ddi cua nhiet dp ndng chay, nhiet do sdi, mau sac, 
do am dien ciia cac nguyen td halogen. 

6. Neu tfnh chai hoa hoc cd ban cua cac nguyen td halogen va giai thfch chieu bie'n ddi 

tfnh chai hoa hgc cO ban dd. 

7. Giai thi'ch vi sao cac nguyen td halogen khdng cd d trang thai tU do trong tU nhien. 

8. Cho mgt lugng don chai halogen tac dung hei vdi magie thu dugc 19 g 

magie halogenua. Cung lugng don chai halogen do tac dung hei vdi nhdm tao ra 

17,8 g nhdm halogenua. Xac dinh ten va khd'i lugng don chai halogen ndi tren. 
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L22 
CLO 

Clo la nguyen td halogen tieu bieu va quan trpng nhai. 

Vay clo CO tfnh chat vat If va ti'nh chai hoa hoc gi ? 

Clo CO nhung ung dung gi va dieu che bang each nao ? 

I - TfNH CHAT VAT Lf 

6 didu kidn thudng, cio la khi mau vang luc miii xdc. rat dgc.nd pha hoai nidm 
mac cua dudng hd ha'p. 

Khf clo nang ga'p 2,5 Mn khdng khf 
f 71 ^ 

d = — * 2 , 5 
I 29 j 

va tan trong nuac. 

d 20 °C', mdt the tich nudc hoa tan 2,5 the tfeh khf clo. Dung djch ciia khf clo 
trong nudc cdn ggi la nude clo ed mau vang nhat. 

Khf clo tan nhidu trong cac dung mdi hiiu ca nhu benzen, etanol, hexan, 
cacbon tetraclorua... 

II - TfNH CHXT H O A H O C 

Nguyen tir clo cd do am didn ldn (3,16), chi dting sau nguydn tir flo (3,98) 
va nguydn tir oxi (3,44). Vi vay, trong hgp chai vdi cae nguydn td nay, clo cd so 
oxi hoa ducmg (+1, +3, +5, +7), cdn trong cae trudng hgp khae, clo cd sd 
oxi hoa am (-1). 

Khi tham gia phan iing, nguyen tir clo dd nhan thdm le de thanh 

ion clorua Cl". 

Vi vay, tfnh chai hoa hgc co ban ciia clo ia tinh oxi hoa manh. 

Tfnh chai nay dugc the hidn qua cac phan umg sau : 

1. Tac dung vol kim loai 

Khf clo oxi hoa true tid'p dugc hau hdi cae kim loai tao ra mudi clorua, phan iimg 

xay ra d nhidt do thudng hoae khdng cao lam, td'c do nhanh, toa nhieu nhidt. 

Natri ndng ehay ehay trong khi clo vdi nggn lira sang ehdi, tao ra natri clorua : 

0 0 + 1 - 1 

2Na +CI2 —> 2NaCl 
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Hinh 5.1. Dong chay trong khi clo 

Day dong nung dd chay trong khi 
clo tao thanh ddng(II) clorua : 

0 0 
Cu + CL 

+2-1 
^ CuCL 

Hinh 5.2. S^t chay trong khi clo 

Day sat nung dd ehay trong khf clo 
tao thanh khdi mau nau la nhiing 
hat sat(III) clorua : 

0 0 
2Fe + 3CL 

+3-1 
-̂  2FeCL 

2. Tac dung vdi hidro 

O nhidt do thudmg va trong bdng td'i, khi clo hau nhu khdng phan umg vdi khi 
hidro. Khi ehidu sang hdn hgp bdi anh sang mat trdi hoae anh sang eua magie 
ehay, phan umg trdn xay ra nhanh va ed the' nd. Hdn hgp no manh nhai khi ti le 
moi giiia hidro va clo la 1 : 1. 

2 + CI2 

+1 -1 
2HC1 

Nhu vay, trong cac phan irng \di kim loai va vdi hidro. clo the hien tinh 
oxi hoa manh. 

3. Tac dung vdi nudc 

Khi tan trong nudc, mdt phan khi clo tae dting vdi nude tao ra hdn hgp 
a.xit cloliidricva a.xit hipocloro'. 

CI2 + HjO <= 
-1 +1 

HCl + HCIO 

Trong phan irng trdn, clo vira la chat khir vira la chai oxi hoa vi mdt nguydn tii Q 

+1 
bj oxi hoa thanh Cl, mdt nguydn t i Q bi khir thanh Cl. Rian iing trdn la phan iing 

thuan nghjch do HCIO la ehai oxi hoa rai manh, ed thd' oxi hoa HCl thanh CL 

va H2O. Ciing do HCIO la ehai oxi hoa manh ndn nude clo ed tfnh tdy mau. 
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Ill - TRANG THAI TU NHI^N 

Trong tu nhien, clo cd hai ddng vj ben la ^SQ (75,77%) va ^̂ Cl (24,23%), 

nguydn tir khd'i trung binh la 35,5. 

Do hoat ddng hoa hge manh ndn nguydn td clo chi tdn tai trong tu nhidn d dang 
hgp chai, chu yd'u la mudi natri clorua cd trong nudc bien va mud'i md. Mdt 1ft 
nude bid'n chtia khoang 30 g mudi natri clorua. Hgp ehai khae eua clo cting phd 
bid'n trong tu nhidn nhu ehai khoang eacnalit KCl.MgClj.dHjO. Axit clohidric 
eiing ed trong djch vj da day cua ngudi va ddng vat. Trong nudc bidn, clo chidm 
khoang 2% khdi lugng. 

IV-UNG DUNG 

a) Qo dugc dimg de diet trirng nudc sinh hoat. Hoa tan vao nude mdt lugng nhd 
clo de diet cae loai vi khuan gay bdnh. Nude be bai ed the duge xir If bang 
lugng khf clo nhieu hom. Clo ciing duge diing de tay trang sgi, vai, giay. 

b) Mdt lugng ldm clo dugc dung de san xuai cac hoa ehai hiru ea. Nhiing san pham 
hiru ea chiia clo ed y nghla to ldn. Nhiing dung mdi nhu cacbon tetraclorua, 
dieloetan duge dung rdng rai de chidi chai beo, khir ddu md tren kim loai. 
Mdt sd chai huu ca chtia clo duge dung lam thude diet edn triing. Tir nhiing 
san phdm hiiu ea ehiia clo ngudi ta san xuai dugc nhidu loai ehai deo nhu nhua 
PVC - poli(vinyl clorua), cao su tong hgp, sgi tdng hgp ... 

c) Clo duge dung de san xuai eae ehai tdy trdng, sat trung nhu nude Gia-ven, 
clorua vdi va san xuai eae hoa chdt vd ea nhu axit clohidric, kali clorat... 

V-OI§UCH^ 

1. Dieu che khi clo trong phong thi nghiem 

Trong phdng thf nghiem, khf clo duge didu chd' bang each cho axit clohidric dac 
tac dung vdi ehdt oxi hoa manh nhu mangan dioxit rdn (Mn02) hoac 
kali pemanganat rdn (KMnO^)... 

MnOj + 4HC1 - ^ MnCl2 + Cl2t + 2H2O 

2KMn04 + 16HC1 —> 2MnCl2 + 2KC1 + 5Cl2t + 8H2O 
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Dd HCl dac 

Bong tam 
dd NaOH 

CI2 kho 

Hinh 5.3. Dieu che va thu khi clo trong phdng thi nghiem 

Vdi Mn02 can phai dun ndng, vdi KMn04 

ed the dun hoae khdng. Khf clo thu dugc 
thudng bj ldn tap ehdt la khf hidro clorua va 
hai nudc. Dd loai bd tap chdt, cdn ddn khi clo 
ldn lugt qua eae binh rira khf chiia dung djch 
NaCl (de giii khf HCl) va chiia H2SO4 dac 

(de giii hai nude). 

San xuat clo trong cong nghiep 

Trong edng nghidp, ngudi ta didn phan dung 
djch bao hod mudi an trong nudc (hinh 5.4) dd' 
san xuai xiit (NaOH), ddng thdi thu dugc khf 
clo va hidro (clo la san phdm phu ciia cdng 
nghd san xudt xiit). Thiing didn phan cd mang 
ngan each 2 didn cue dd khf clo khdng tid'p xiic 
vdi dung djch NaOH. 

Phucmg trinh didn phan ed thd vidi nhu sau : 

NaCI 

Mang 
ngan 

NaOH 

Hinh 5.4. San xuai NaOH va 
khi C/j, H j trong cdng nghiep 

2NaCl + 2H,0 
dpdd 

->2NaOH + H , t + C L T 
CO mang ngan 

'2 ' ^ ^-'2 ' 

cue dm (catdt) ctfc ditcng (andt) 

Cdng ti hoa chai Vidt Tri (thdnh phd Viet Tri, tinh Phii Thg) sir dung each nay. 
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BAI TAP 

^. Trong phdng thi nghiem, khf clo thudng dugc dieu che bang each oxi hoa hgp chai nao 

sau day ? 

A. NaCI. 

B. HCl. 

C. KCIO3. 

D. KMn04. 

2. Cho biei tfnh chai hoa hoc co ban cua nguyen td clo. Giai thfch vi sao nguyen td clo cd 

tinh chai hoa hgc co ban do. Cho thi du minh hoa. 

3. Din khi clo vao nudc, xay ra hien tugng vat li hay hoa hgc ? Giai thich. 

4. Neu nhiimg umg dung thuc te cuia khi clo. 

5. Can bang phuong trinh hoa hgc cua cac phan img oxi hoa - khif sau bang phuong 

phap thang bang electron : 

a) KMn04 + HCl > KCl + MnCl2 + CI2 + H2O 

b) HNO3 + HCl > NO + CI2 + H2O 

c)HCI03 +HCI > CI2 + H2O 

d) Pb02 + HCl > PbCl2 + CI2 + H2O 

6. Tai sao trong cdng nghiep ngUdi ta diing phuong phap dien phan dung dich NaCI 

bao hoa chur khdng diing sU tuong tac giiia cac hoa chai trong phan dng oxi hoa - khuf 

de san xuai khi clo ? 

7. Can bao nhieu gam KMn04 va bao nhieu mililit dung dich axit clohidric 1M de dieu che 

du khi clo tac dung vdi sat, tao nen 16,25 g FeCl3 ? 
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• Bai 

L23 
HIDRO CLORUA 

AXIT CLOHIDRIC vA 
MU6l CLORUA 
• Axit clohidric co day du nhung tfnh chai hoa hoc chung ciia 

axit khong ? No co tfnh chai gi khae vai cac axit khae ? 

• Nhan biei ion clorua bang each nao ? 

I - HIDRO CLORUA 

L Caiu tao phan tu H :C1: hay H - Cl 

Hidro clorua la hgp chdt cdng hoa trj, phan tir cd cue (hidu do am dien giiia 
nguydn tir clo va nguydn tir hidro : 3,16 - 2,20 = 0,96). 

2. Tinh chat 

Hidro clorua la khi khdnu man. nuii xdc. nane lion khdiiii khf 29 

Di nghien eiiu dd tan eua khf HCl trong 
nudc, ta lam thf nghiem nhu sau : 
Ldy mdt binh da thu ddy khf HQ va day 
bmh bang nut cao su. Xuyen qua niit cd 
mdt d'ng thuy tinh thing, vudt nhgn a 
ddu. Nhiing d'ng thuy tinh vdo mdt chau 
chiia nudc cd pha vdi gigt dung dich quy 
tfm (hinh 5.5). 

Mgt ldt sau, nudc trong chau theo dng phun 
vao binh thanh nhung tia nudc mau dd. 
Vi sao nudc lai phun vao binh ? 
Dd la do khf hidro clorua tan nhidu trong 
nudc, tao ra su giam manh dp sudt trong 
binh, ap sudt cua khf quyen ddy nude vao 
thd' ehd khf HCl da hod tan. 

H2O CO pha quy tim 

Hinh 5.5. Thi nghiem ve tinh de tan 
cda khi HCl trong nudc 
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Dung djch thu dugc la axit nen lam dung djch quy tfm nga sang mau dd. 

vay, khi HCl lan rai iihicii trong nudc. Lam thf nghiem ehinh xae, ngudi ta da xde 

djnh duge d 20 °C, mdt the tfch nudc cd thd' hod tan tdi gdn 500 the tfeh khf HCl. 

II - AXIT CLOHIDRIC 

1. Tinh chat vat li 

Hidro clorua tan \ao luroc tao thanh dung ilich axit clohidric. Dd la chat ldng 

khdng mdu, miii xdc. Dung djch HCl dae nhdt (d 20 °C) dat tdi ndng do 37% va 

cd khdi lugng ridng D = 1,19 g/cvcr'. 

Dung djch HQ dac "bde khdi" trong khdng khi am. Dd la do hidro clorua thoat ra 
tao vdi hoi nudc trong khdng khf thdnh nhiing hat dung djch nhd nhu suang mil. 

2. Tinh chat hoa hoc 

.\xit clohidric la axit manh. ed ddy du tfnh ehdt hod hgc ehung eua axit nhu lam 
quy tfm chuyen sang mau dd, tae dung vdi kim loai dting trudc hidro trong day 
hoat ddng hod hge, tae dung vdi oxit baza, baza, mudi. Thi du : 

Fe + 2HC1 

CuO + 2HC1 

Fe(OH)3+ 3HC1 

CaCOj + 2HC1 

Axit clohidric cd tinh khu do trong phan tU HCl, nguydn to clo cd sd oxi hod 
thdp nhdt la - 1 . Khi dung djch HCl dae tae dung vdi chat oxi hod manh nhu 
MnOj, KMn04... thi HCl bj oxi hoa thanh C^. 

-Ht -1 +2 0 

MnOj + 4HC1 —> MnCl2 + CI2 + 2H2O 

3. Dieu che 

a) Trong phdng thi nghiem 

Cd thd' dieu chd' khf hidro clorua, bdng edeh cho tinh the NaCl tae dung vdi 

axit H2SO4 dam dae vd dun ndng (phucmg phap sunfat) rdi hdp thu vao nude de 

thu dugc dung djch axit clohidric : 
< 7sn °c 

NaCl + H2SO4 > NaHS04 + "Cl 

d nhiet do eao hom tao ra Na2S04 va khf HCl : 

2NaCl + H2SO4 ~ "- > Na.,S04 + 2HC1 

—> 

—> 

—> 

—> 

FeCl2 

CUCI2 

FeClj 

CaCl2 

+ H2T 

+ H2O 

+ 3H2O 

+ CO2T + H2O 



BOng 

H,0 

TT-rrrrTTTTrrrrT-T-

Hinh 5.6. Bieu che axit clohidric trong phdng thi nghiem 

b) Sdn xudt axit clohidric trong cdng nghiep 
- Ngudi ta ddt khf H2 trong khf quyen CI2 (CI2 va Hj ddu la san phdm eiia 
qua trinh dien phan dung djch NaCl cd mang ngan) de tao ra khf HCl 

t" 
(phuomg phdp tdng hgp) : H2 + CI2 2HC1 

Thap hap thu 
Thap I H2O 
hap thu 

Thap tong hop 

11 

Khi thoat 
ra ngoai 

dd HCl dac 

Hinh 5.7. Sa do thie't bi san xuat axit clohidric trong cdng nghiep 

Cdn ddt khai mdo eho phan umg trong budng ddt eua thdp Tl (ldm bdng than ehi 
hay thach anh), sau dd phan iimg tu xay ra. 
Khf HCl dugc nudc hdp thu d trong hai thap T2 vd T3 theo nguydn tdc 
ngugc ddng de thu duge dung djch axit clohidric. 
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- Hien nay, cdng nghd san xudt HCl di tir NaCl va H2SO4 cung duge dp dung 

trong edng nghidp (phucmg phap sunfat). 

> 400 "C 
2NaCl + H.,SO, -^ Na2S04 + 2HC1 

- Mdt lugng ldm HCl thu dugc trong cdng nghidp tif qua trinh clo hoa cac hgp 
chdt hiru ea (chii yd'u la eae hidrocacbon). 

Ill - MU6l CLORUA VA N H A N BI^T ION CLORUA 

1. Mot so mudi clorua 

Mudi ciia axit clohidric ggi la mudi clorua. Da sd cae mud'i clorua tan nhidu 
trong nudc, trir mdt so mudi khdng tan nhu AgCl va ft tan nhu CuCl, PbCl,. 

Mudi clorua ed nhieu umg dung quan trgng : KCl diing lam phan kali ; ZnCl2 

dugc tam vdo cdc thanh ta vet lam bdng gd de chd'ng mue vi ehdt nay ed 
kha nang diet khudn ; AICI3 diing lam chat xiic tac trong tdng hgp hiiu ca; BaCl2 

diing dd trir sau bdnh trong ndng nghidp ... 

Mud'i clorua quan trgng nhdt la NaCl. Ngodi vide diing lam mudi an va bao quan 
thuc pham, NaCl cdn la nguydn lieu quan trgng ddi vdi nganh edng nghidp hoa 
ehdt de dieu chd' CI2, H2, NaOH, nudc Gia-ven, ... 

Nhan biet ion clorua 

Nhd dung djch bae nitrat vdo dung djch mudi 
clorua hoae dung djch axit clohidric se cd kdi tua 
trdng hac clorua xudt hidn, kdi tua nay khdng tan 
trong eae axit manh : 

NaCl+ AgNOj > AgCll + NaN03 

HCl + AgNOj —> AgCll + HNO3 

vay, dung djch AgNOj la thudc thir dd nhan bidi 

ion clorua. 
Hinh 5.8. AgNO^ tac dung 

vdi dung dich NaCI 
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BAI TAP 
1. Cho 20 g hon hgp bdt Mg va Fe tac dung vdi dung djch HCl dU tha'y cd 1 g khi H2 bay ra. 

Khd'i lugng mud'i clorua tao ra trong dung dich la bao nhieu gam ? 
A. 40,5 g. B. 45.5 g. C. 55,5 g. D. 65,5 g. 

2. Neu nhiimg tinh chai vat If cuia khf hidro clorua. 

3. Cd cac chai sau : axit sunfuric dac, nudc, kali clorua ran. Hay viet phuong trinh hoa hoc 
cua cac phan img de dieu che hidro clorua. 

4. Hay dan ra nhufng phan umg hoa hgc cua axit clohidric de lam thf du : 
a) Dd la nhiimg phan img oxi boa - khuf. 
b) Od khdng phai la phan img oxi hoa - khuf. 

5. Ban chai cua cac phan img dieu che hidro clorua bang phuong phap sunfat va phuong 
phap tong hop khae nhau nhu the nao ? Cac phuong phap tren da dUa vao nhOmg tinh 
chai hoa hgc nao cuia cac chai tham gia phan img ? 

6. Sue khi CI2 qua dung djch Na2C03 tha'y cd khi COj thoat ra. Hay viei phuong trinh hoa 
hgc cua cac phan img da xay ra. 

7. Tinh ndng dp cua hai dung djch axit clohidric trong cac trUdng hgp sau : 
a) Can phai dimg 150 ml dung djch HCl de kei tua hoan toan 200 g dung djch AgN03 8,5%. 
b) Khi cho 50 g dung dich HCl vao mdt cdc dung NaHC03 (du) thi thu dugc 2,24 lit khi 
d dieu kien tieu chuan. 

Tu lieu 

VAI TRO QUAN TRONG CUA AXIT CLOHIDRIC 

Axi l ( loh idrK ( o \\M tro rat r|Lian trgnj^ doi vcri c|ua tnnh trao cloi c hat cua ecr tlie. Trong 
dich vi da clay tua ngucri t o axit t lohidric vcri nong clo khoang tcr 0,0001 M den 0,001 M 
(c0 do pH tuong Lfng la 4 va i). Ngoai viec hoa tan c ac mcicji kho tan, axit c lohidric c on 
la t ha i xuc tac t h o tac phan irng thuy phan cac chat gluxit (chat dutrng, h(^\) va chat 
protein (chat dam) thanh ( ac c hat dcrn gian han de ecr the co the hap thu duoc. 

Khi trong dich vi <i\L\ clay c ua iigcnri <o lircrng axit c lohidric nho hon hoac Icni hem men hinh thiirmg 

thi ngircri do hi mac benh. Neu trong cHc h v| da clay, axit c lohidric co ncing dc) nho hon 

0,0001 M (pH > 41 la mac hcnh kho tieu, ngcroc lai, neu nong do axit clohidric Icjn hem 

0,001 M (pH < 1̂ ta ma( benh n chua. Me>t so thue'x ehira dau c\d rlav ecr chua mueii natri 

hiclroe ac bonat NaHCC), (< on goi la thuoc iniicri) eo lae dung trung hoa birt axit trong da clay. 

N a H C ( ) , + HCl -^ NaC l+CC)^ + H, ( ) 

Trong ( ong nghiep. mc;! luong Icrn axil e lohidric clung de san xuat cac muoi < loriia va 

tong hcrp c ac c hat hiru ( a. 

t iang nam. the guri san \ua l hang trieu lan axit clohidric. 
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• Bai 

[24 
Bai SO LL/QC V^ HOP CHAT 

CO OXI CUA CLO 

• Nuac Gia-ven va clorua voi co thanh phin, ca'u tao va 
tfnh chai ra sao ? 

• Chung dugc dung lam gi va di^u che bang each nao ? 

- NU6C GIA-VEN 
Nudc Gia-ven la dung dich h()n htrp mudi NaCl \a NaClO (natri hipoelorit). 
Mudi NaClO ed tfnh oxi hoa rdt manh, do vay nude Gia-ven cd tfnh tdy mau vd 
sat trimg, diing de tdy trdng vai, sgi, gidy va dung de tdy ue' chudng trai 
chan nudi, nhd ve sinh. 

NaClO la mud'i cua axit yd'u (yd'u hom axit cacbonic), trong khdng khi nd tac 
dung dan dan vdi COj tao ra axit hipoclora HCIO khdng bdn : 

NaClO -I- CO2 + H2O —> NaHC03 + HCIO 

Ca NaClO va HCIO trong dung dich ddu ed tinh oxi hod rat manh. 

Trong phdng thf nghiem, nude Gia-ven dugc dieu ehd' bdng each cho khf clo tac 
dung vdi dung djch NaOH loang d nhidt dd thudng. 

CI2 + 2NaOH > NaCl + NaClO + H2O 

(Nuac Gia-ven) 

Trong cdng nghidp, nudc Gia-ven duge san xuai bang each didn phan dung djch 
mudi an (ndng do tir 15 - 20%) trong thiing didn phan khdng cd mang ngan. 

2NaCl -I- 2H2O —> 2NaOH -1- Hjt-1- Cl2t 
(catdt) (andt) 

Do khdng ed mdng ngan ndn CI2 thoat ra d andt tae dung vdi NaOH (ciing viia 

dugc tao thanh d catdt) trong dung djch tao ra nude Gia-ven. 

CI2 + 2NaOH —> NaCl + NaClO + H2O 

- CLORUA V6l 
-1 

Clorua vdi la ehdt bdt mau trdng, xdp. Cl 
Cdng thirc phan tir eua cloma vdi la CaOa2 va cd edng thiie edu tao Id Ca 

^ O —Cl 

107 



Nhu vay, clorua vdi la mudi eiia kim loai canxi vdi hai loai gd'c axit la clorua 
c r va hipoelorit C10~. Muoi cua nicM kim loai \oi nhieu loai goc axil klKic niiau 
duoc uoi la muoi hon lap. 

Trong khdng khf, clorua vdi tac dung ddn ddn vdi khf CO-, va hai nude giai 
phdng axit hipocloro HCIO : 

2CaOCl2 + CO. + H.O > CaCOj-i-CaCl. + 2HC10 

Clorua vdi cd tfnh oxi hoa manh tucmg tu nude Gia-ven ndn dugc diing de tdy 
trdng vai, sgi, gidy. So vdi nudc Gia-ven, clorua vdi re han, ham lugng hipoelorit 
eao hom ndn cdn diing de tdy ue hd rae, cd'ng ranh, chudng trai chan nudi, ... 

Mgt lugng ldn clorua vdi dugc diing trong vide tinh che ddu md. Do cd kha nang 
tac dung vdi cae chdt hiru ea, clorua vdi duge dirng de xir If cae ehdt dde, bao vd 

mot truomg. 
Khi cho khf clo tac dung vdi vdi tdi hoae siia vdi d 30 °C ta thu dugc clorua vdi: 

Cl2 + Ca(OH)2 - ^ CaOCl. + H.O 

BAI TAP 
1. Chgn cau dimg trong cac cau sau : 

A. Clorua vdi la mud'i tao bdi mdt kim loai lien kei vdi mdt loai gd'c axit. 

B. Clorua vdi la mudi tao bdi mdt kim loai lien kei vdi hai loai gd'c axit. 

C. Clorua vdi la mud'i tao bdi hai kim loai lien kei vdi mot loai gd'c axit. 

D. Clorua vdi khdng phai la mudi. 

2. Neu tinh chai hoa hgc chinh va img dung cua nudc Gia-ven, clorua vdi. 

3. Trong phdng thf nghiem cd cac hoa chai : NaCI, MnOj, NaOH va H2SO4 dac, ta cd the 

dieu che dugc nudc Gia-ven khdng ? Viei phUOng trinh hoa hoc cua cac phan img. 

4. Cd nhumg so dd phan img hoa hgc sau : 

a) CI2 + H2O 

b) CaOCl2 + HCl 

c) CI2 + KOH 

d) HCl + KCIO3 

e) NaCIO + CO2 + 

g) CaOCl2 

H2O 

> 

> 

-JU 
— > 

— > 

— > 

HCl + HCIO 

CaCl2 + CI2 + H2O 

KCl + KCIO3 + H2C 

KCl + CI2 + H2O 

NaHCOg + HCIO 

CaClj + O2 
Cho biei nhiing phan img nao la phan img oxi hoa - khuf va vai trd cua cac chai 

tham gia phan umg oxi hoa - khuf. Hoan thanh phuong trinh hoa hgc cuia phan umg. 

5. Trong phdng thf nghiem cd canxi oxit, nudc, Mn02, axit H2SO4 70% (D = 1,61 g/cm-') 

va NaCI. Hoi can phai diing nhumg chai gi va vdi lugng chai la bao nhieu de dieu che 

254 g clorua vdi ? 
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? î FLO - BROM - IOT 
L25 

Cac nguyen td flo, brom, iot cd nhirng tinh chai nao 
gidng va khae vdi clo ? Chung cd dng dung gi va 
dieu che chiing nhu the nao ? 

I -FLO 

1. Tinh chat vat li va trang thai tu nhien 

O dieu kidn thudng. Ho la chat khf mau luc nhat. rat dcV. 

Trong tu nhien, flo chi cd d dang hgp ehai, ehii yd'u tap trung trong cac ehdt 
khoang d dang mudi florua nhu CaF. hoae NajAlF^ (criolit). Flo eung cd trong 

hgp chdt tao ndn men rang eua ngudi va ddng vat. trong la ciia mdt sd lodi eay. 

2. Tinh chait hoa hoc 

Nguyen td flo cd do am didn ldn nhdt ndn la phi kim cd tinh oxi hoii manh nhiit. 
Tinh oxi hoa manh lidt eua flo thd hidn d eae phan ting sau day : 

- Khf flo oxi hod duge tdt ca eae kim loai tao ra mudi florua. 

- Khf flo oxi hoa duge hdu hdi cac phi kim. Vdi khf hidro, phan iimg nd manh 
xay ra ngay ea trong bdng tdi va nhiet do rat thdp, tao ra hidro florua : 

0 0 _ 7 S 7 " r + ' " ' 
H2 + F2 > 2HF 

Hidro florua (HF) tan nhieu trong nudc, tao thanh dung djch axit floiiidric. 
Axit flohidric la axit \eu nhung ed tfnh chdt dae bidt la an mdn cac dd vat bang 
thuy tinh. 

Si02 + 4HF > SiF^ -H 2H2O 
Silic tetraflorua 

Vi vay, axit HF dugc diing de khde chir ldn thuy tinh. 

Khf flo oxi hod nudc dd dang d ngay nhidt dg thudng, hoi nude ndng bdc chay 
khi tid'p xiie vdi khf flo. 

0 -2 -1 0 
2F2 + 2H2O > 4HF + O2 



3. Ung dung 
Ong dung quan trgng va chu yd'u eua flo Id de didu ehe mdt sd dSn xudt 
hidrocacbon chiia flo. Dd la nhiing sdn phdm trung gian de san xudt ra chdt deo 
nhu floroten -(- CFj — CFCl ->-̂  dung bao vd eae ehi tidi, vat thd bang kim loai, 

gdm, Sli, thuy tinh,... khdi bj an mdn. 

Chdt deo teflon —(- CFj— CF2 ^n '^"^S ^^ '̂ hd' tao cae vdng ddm lam kfn chan 

khdng, phil ldn cae dung cu nha bdp (xoong, chao ...) de chdng dfnh. 

Mdt ddn xudt khae eua hidrocacbon la diclodiflometan (CF2CI2), cdn ggi la 

ehdt CFC (tdn thuang mai la freon), trude day duge dirng lam chdt sinh han 
trong tu lanh va may dieu hod nhidt do. Tir nam 1996, chdt CFC da bj cam sir 
dung do khi thai vao khf quyen nd pha buy tdng ozon. 

Ngoai ra, flo cdn dugc dung trong cdng nghiep hat nhan de lam gidu ^^^U. 

Dung djch NaF loang duge diing lam thud'c ehdng sau rang. 

4. San xuat flo trong cong nghiep 

Flo cd tfnh oxi hod manh nhdt ndn khdng mdt ehdt hod hge nao ed th^ oxi hoa 

ion F~ thanh F2. 

Phuang phap duy nhdt de san xudt flo trong cdng nghidp la didn phan hdn hgp 
KF va HF (hdn hgp d the long), cue duong bdng graphit (than ehi) va cue am 
bdng thep dac bidt hoae bang dong. O cue am cd khf Hj va d cue duomg cd khf 

F2 thoat ra. 

II - BROM 

1. Tinh chat vat li va trang thai tir nhien 

0 didu kidn thudng, hiom la chat long mau do nau, de bay hoi, hoi brom dgc. 
Brom rai vao da se gay bdng nang. Brom tan trong nude, nhung tan nhidu hon 
trong cac dung mdi hiiu ca nhu etanol, benzen, xang... Dung djch eiia brom 
trong nude ggi la nude brom. 

Trong tu nhidn, brom chu yd'u tdn tai d dang hgp chdt, nhung ft hom nhieu so vdi hgp 
chdt eiia flo va clo. Trong nudc bidn cd chiia mdt lugng rdt nhd mudi natri bromua. 

2. Tinh chat hoa hoc 

Brom cd tfnh oxi hod kem flo va clo, tuy vay brom vdn Id chdt oxi hod manh. 

Brom oxi hoa duge nhidu kim loai, thi du : 
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0 0 + 3 - 1 

3Br2 + 2A1 > 2AlBr3 

Brom ehi oxi hod duge hidro d nhidt do cao, tao ra khf hidro bromua : 

0 0 - + 1 - 1 

Br2 + H2 -!-^ 2HBr 

Khf hidro bromua tan trong nude tao thdnh dung djch axit bromhidric. Day la 
axit manh, manh hom axit HCl. 
Brom tdc diing vdi nude rdt cham tao ra axit bromhidric HBr vd axit hipobroma 
HBrO: 

0 -1 +1 

Brj + H2O ( > HBr + HBrO 

Ciing gid'ng nhu clo, trong phan iing vdi nude, brom viia the hidn tinh oxi hod 
vifa the hien tfnh khir. 

3. Lfng dung 

Brom duge diing de san xudt mdt so ddn xudt eua hidrocacbon nhu CjH^Br 

(brometan) va C2H4Br2 (dibrometan) trong edng nghidp dugc pham. 

Mdt lugng ldm brom dung de san xudt AgBr (bae bromua). Id ehdt nhay cam vdi 
anh sang dung de trang ldn phim. Dudi tac dung cua anh sang, nd phan huy 
thdnh kim loai bae (d dang bdt mau den) vd brom (d dang hoi). 

„ . „ anh sang . . _, 
2AgBr —> 2Ag -1- Br2 

Hgp chat eua brom dugc dimg nhidu trong edng nghidp ddu md, hod ehdt cho 
ndng nghidp, pham nhudm va nhiing hoa chdt trung gian. 

4. San xuat brom trong cong nghiep 

Trong cdng nghidp, brom duge san xudt tit nudc bien. Sau khi tach NaCl ra khdi 
nude bien, dung djch cdn lai ed hod tan NaBr. Dung khf clo oxi hoa NaBr de 
san xudt Br-, ' 2 -

-1 

CI2 + 2NaBr > 2NaCl + Br2 

III - IOT 

1. Tinh chait vat li va trang thai tu nhien 

6 didu kidn thudng, iot ia chat ran, dang tinh the man den tim. Khi dun ndng, 
iot rdn bid'n thdnh hai, khdng qua trang thai long. Hien tugng nay duge ggi la 
sir thang hoa eua iot. 
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lot tan rat ft trong nudc nhung tan nhieu trong cac dung mdi hull ca nhU 
etanol, benzen, xang... Vi the ngudi ta thudng dung xang hoac benzen de chiet 
iot, brom khdi dung djch nudc. 

Trong tu nhidn, iot chii yd'u tdn tai dudi dang hgp ehdt la mudi iotua. Mudi iotua 
hidm hom mudi bromua, trong nudc bien ehi cd mdt lugng rdt nhd mud'i iotua. 

2. Tinh chat hoa hoc 

lot cd ban kinh nguyen tir ldn hom so vdi flo, clo, brom va cd do am didn nhd 
hom, VI vay iot cd tfnh oxi hoa yen hifn lio. clo. brom. 

lot oxi hod dugc nhidu kim loai nhung phan umg ehi xdy ra khi dun ndng hoac 
cd chdt xtic tae, thf du : 

0 0 xuctacH,0 +^-1 
3L + 2A1 —> 2A1L 

Hinh 5.9. Phan itng hoa hcic cua Al vdi / j khi cd chat xuc tac la H2O 

lot chi oxi hod dugc hidro d nhidt do cao va cd mat chdt xiic tac tao ra khf 
hidro iotua, phan umg thuan nghjch : 

" « ,350-.'500''c + ' - ' 
I2 + H2 < >- 2HI 

xuc tac Pt 

Khf hidro iotua tan nhidu trong nude tao ra dung djch axit iothidric. 
Axit iothidric la axit manh hom va dd bj oxi hod hom axit bromhidric va 
axit clohidric. 

lot hdu nhu khdng tac dung vdi nude. 

lot ed tfnh oxi hoa kem clo va brom ndn clo va brom ed the oxi hod mudi iotua 
thanh iot : 

0 - 1 - 1 0 

< 
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0 - 1 - 1 0 
Br2 + 2NaI > 2NaBr -\- l^ 

lot cd tfnh chat dac trung ki tac dung vdi hd tinh bdt tao thanh hgp chat cd 
mau xanh. Vi vay, ngudi ta thudmg dung iot dd' nhan bidi tinh bdt va ngugc lai. 

3. Û ng dung 
Phdn ldm iot duge dimg dd' san xuat duge phdm. Dung djch 5% iot trong etanol 
(con iot) diing lam thud'c sat trimg vdi thuomg. 

Chdt tay rira khi duge trdn them iot se tdy saeh ede vdt bdn bam trdn edc thidi bj 
trong nha may chd bidn bo, siia. 

Mudi iot dung dd' phdng bdnh budu eo do thid'u iot. 

4. San xuait iot trong cong nghiep 

Trong edng nghidp, ngudi ta san xudt iot tif rong bien. 

BAI TAP 

1. Dung djch axit nao sau day khdng the chifa trong binh thuy tinh ? 

A. HCl. B. H2SO4. C. HNO3. D. HF. 

2. Do dung djch chifa 1 g HBr vao dung djch chira 1 g NaOH. Nhiing gia'y quy tfm vao 

dung djch thu dugc thi gia'y quy tim chuyen sang mau nao ? 

A. Mau do. C. Khdng ddi mau. 

B. Mau xanh. D. Khdng xac dinh dugc. 

3. So sanh tinh chai oxi hoa cua cac don chai F2, Cl j , Br2,12. D in ra nhifng phuong trinh 

hoa hgc de minh hoa. 

4. Phan dng cua cac don chai halogen vdi nudc xay ra nhu the nao ? Viei phuong trinh 

hoa hgc cua phan irng, ne'u cd. 

5. Mud'i NaCI cd l i n tap chai la NaT. 

a) Lam the nao de chimg minh rang trong mud'i NaCI ndi tren cd l in tap chai Nai ? 

b) Lam the nao de cd NaCI tinh khiei. 

6. Se quan sat dugc hien tugng gi khi ta them dan dan nUdc clo vao dung dich kali iotua 

cd chira s in mdt ft hd tinh bdt ? Dan ra phuong trinh hoa hoc cua phan img ma em biei. 
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7. 6 dieu kien tieu chuan, 1 lit nudc hoa tan 350 Ift khf HBr. Tfnh ndng do phan tram cua 
dung dich axit bromhidric thu dugc. 

8. Cho 1,03 gam mudi natri halogenua (A) tac dung vdi dung djch AgN03 du thi thu duoc 
mdt kei tua, kei tua nay sau khi phan huy hoan toan cho 1,08 gam bae. Xac djnh ten 
cua mudi A. 

9. Tfnh khd'i lugng CaF2 can diing de dieu che 2,5 kg dung dich axit flohidric ndng do 
40%. Biei hieu suat phan img la 80%. 

10. Lam the nao de phan biet dung dich NaF va dung djch NaCI ? 

11. lot bi lan tap chai la Nai. Lam the nao de loai bd tap chai dd. 

Tu lieu 

HOP CHAT CFC 

Cac clan xu.il hidrocacbon nhu CT ,C1 ,, CFCl, (eon goi la CTCI, ... co len thmrng niai 

la Ireon Do la chat khi rat hen, dac hiet khong e ha\ \ khong an mon kim loai, 

CO linh clo( tha|), khong c o nui i , de bay heri clo nhiet cIc) scii thap 1-1(1 "O. 

Do ( o ( a( 1 mil ( hat tren nc-n h(r|) e hat CFC duoc clung lam e hat smh han trong lu lanh, 

may elieii iioa n ITI el eki, c hai xit trong c a( loai ihiioe tru sau, < ae loai son, dung lam i hat 

( hu.i ( ha \ , (lung moi trong mi [jharn ... 

H(j|) (hai i [ ( khi thai ^ao khong khi tluKx tang cloi lun (tang sat m,it dati (hung se 
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Bdi dgc them 
FLO VA IOT 

1. Oieu che khf flo tir cac hop chat chua flo la mot trong nhung nhiem vu thuc nghiem 

kho khan nhai. Flo la nguyen to phi kim co tfnh oxi hoa manh nhai, thuc te no tac dung 

vol tai ca cac chai ma no tiep xuc, trong dd nhieu trudng hpp gay chay, no. 

NhCrng nan nhan dau tien ciia flo la hai thanh vien ciia Vien Han lam Khoa hoc Ai-len : 

Mpt ngudi chei, mpt nguai trd thanh tan tat vi bong HF. Nan nhan tiep theo la cac nha 

hoa hoc ngudi Bi va Phap, hp bi chei khi tie'n hanh cac thi nghiem dieu che flo do ngiri 

phai mpt lupng nhd khf hidro florua HF. 

Chi de'n nSm 1886, nha hoa hoc nguoi Phap Hen-ri Moa-xang (Henri Moissan) 

(1852 - 1907) mai dieu che thanh cong khf flo an toan. Khi dien phan KF trong hdn hpp 

vai HF (Idng), trong thiei bj platin, ong thu dupc khi F2 d anot. 

Nam 1906, Moa-xang dupc giai thudng N6-ben ve hoa hoc vai phuang phap dieu che flo. 

2. lot la nguyen td co ham lupng nho va rai phan tan trong tu nhien. 

Mpt sd loai rong tao chua khoang 0,5% iot, do chung co kha nang ha'p thu iot tir 

nuoc bien va tap hpp no trong te bao cuia minh. Trong mpt tan rong tao chua gan 3 kg iot. 

Rong tao duac say kho, ddt chay. Tro duac x(s If bang nuac, tach dupc dung djch Nai. 

Sau do cho axit H2SO4 dac tac dung vai dung djch Nai. 

2Nal + 2H2SO4 -^ I j i -I- S02t + Na^SO^ -1- 2H2O 

Hoac dung djch Nai duac axit hoa bang axit H2SO4 loang roi them vao do dung dich 

2Nal -I- 2NaN02 + 2H2SO4 -^ l2 i -1- 2NOT + 2Na2S04 + 2H2O 

NaN02. 
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• Bai 

L26 
5«! LUY^N TAP : 

NH6M HALOGEN 

Nam vung cac kie'n thuc : 

Dac diem cau tao lop electron ngoai cung ciia nguyen tir 
cac halogen, ca'u tao phan tir ciia dan chai halogen ; 

Su bien thien tfnh chai ciia cac dan chai va hop chai halogen 
khi di td flo den iot. 
Nguyen t ic chung cua phuong phap dieu che halogen. 

A - KI^N THLTC CAN N A M V Q N G 

I - cAu TAO NGUYEN TL/ vA PHAN TLJ CUA CAC HALOGEN 

- Ban ktnh nguydn tir tang ddn tir flo dd'n iot. 

- Ldp ngodi ciing ed 7 electron. 

- Phan tir gdm 2 nguyen tir, lidn kdi la edng hod trj khdng cue. 

Nguy6n t6' halogen 

Ca'u hinh electron Idp 
ngoai cung 

Ca'u tao phan tuf (lien ket 
cong hoa trj khong cue) 

II 
2s2 2p5 

F : F 

(F2) 

Cl 

3s2 3p5 

Cl :CI 
(CI2) 

Br 

48^ 4p^ 

Br: Br 
(Br2) 

i 
5s2 5p5 

1:1 

(I2) 

> 

- TfNH CHAT HOA HQC 
- Tfnh oxi hoa : Oxi hoa dugc hdu hdi kim loai, nhieu phi kim va hgp chat. 
- Ti'nh oxi hoa giam ddn tir flo ddn iot. 

Nguydn td'halogen F Cl Br 

Op am dien 3,98 3,16 2,96 2,66 

Tinti oxi hoa Tfnh oxi hoa giam dan 
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ŝ  Halogen 

Phin Ong 

V6i 
kim loai 

0x1 hoa dUDc t^t cii 
cac kim loai tao ra 
muoi floaia. 

Oxi hoa duac hau 
het cac kim loai tao 
ra muoi clorua, 
phan ling can 
dun nong. 

Oxi hoa di/pc nhieu 
kim loai tao ra muoi 
bromua, phan ifng 
can dun nong. 

Oxi hoa duoc nhieu 
kim loai tao ra muoi 
iotua. Phan iing chi 
xay ra khi dun nong 
hoac CO chai 
xuc tac. 

Vdl 
khi hidro 

V6i node 

Trong bong toi, d 
nhiet dp rat thap 
(-252 °C) va nd 
manh: 

F2 + H2 2HF 

Phan huy manh 

liet H2O d ngay 

nhiet dp thirdng: 

2F2 + 2H2O — > 

— > 4HF + 0 , 

Can chieu sang, 
phan ling nd: 

CI2 + Hj 

6 nhiet dp 
thi/Png: 

2HCI 

Can nhiet 
do cao: 

Br2 + H2 2HBr 

Cl, *• H2O ^ = 

Ha + HOO 

6 nhiet dp 
thudng, cham hdn 
so vdi CI2: 

Br2 + H2O < = ^ 

^ = * HBr + HBrO 

Can nhiet dp 
cao hon: 

I2 + H2 ^ 2HI 

Hau nhi/ khong 
tac dung. 

Ill - TfNH CHAT HOA HOC CUA HQP CHAT HALOGEN 
1. Axit halogenhidric 

Dung djch HF la axit ydu edn eae dung djch HCl, HBr, HI deu la cac axit manh. 
HF HCl HBr HI 

> 
Tinh a\it l.rn^: 

2. Hgp chat co oxi 

Nudc Gia-ven va clorua vdi cd tfnh tdy mdu va sat triing do cac mudi NaCIO va 
CaOCl2 la cae ehdt oxi hoa manh. 

IV - PHUONG PHAP DI^U C H ^ CAC OON CHAT HALOGEN 

Di§n phan hon hop 
KF va HF 

CI2 

+ Cho axit HCl dSc tac dung vdi 
chai oxi hoa manh nhu Mn02, 
KMn04... 

+ Dien phan dung djch NaCI c6 
mang ngan. 

Dung CI2 d l 
oxi hoa NaBr 
(c6 trong 
nu6c bien) 
thanh Br,. 

San xuai I j tCr 

rong bien. 
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V - PHAN BÎ T CAC ION F", cr, Br~, r 

Diing AgNOj lam thud'c thir: 

NaF -I- AgNOj —> khdng tac dijng 

NaCl + AgNOj 

NaBr-t- AgN03 

Nai + AgNOj 

> AgCli -t-NaN03 

(mdu trdng) 

> AgBri -i-NaN03 

(mdu vdng nhat) 

> Agl i + NaN03 

(mdu vdng) 

B - BAI TAP 
1. Day axit nao sau day dugc sap xe'p dung theo thuf tU tinh axit giam dan ? 

A. HCl, HBr, HI, HF. C. HI, HBr, HCl, HF. 

B. HBr, HI, HF, HCl. D. HF, HCl, HBr, HI. 

2. Do dung dich AgNOj vao dung dich mud'i nao sau day se khdng cd phan ifng ? 

A. NaF. C. NaBr. 

B. NaCI. D. Nai. 

3. Trong phan img hoa hgc sau 

-̂  H2SO4 + 2HBr SO2 + Br2 + 2H2O 

brom ddng vai trd 

A. chai khuf. 

B. chai oxi hoa. 

C. vira la chai oxi hoa, vira la chai khuf. 

D. khdng la chai oxi hoa, khdng la chai khuf. 

Chgn dap an dung. 

4. Chgn cau diing khi ndi ve flo, clo, brom, iot: 

A. Flo cd tinh oxi hoa rai manh, oxi hoa manh liet nudc. 

B. Clo cd tinh oxi hoa manh, oxi hoa dugc nudc. 

C. Brom cd tfnh oxi hoa manh, tuy ye'u hon flo va clo nhung nd cung oxi hoa dugc nudc. 

D. lot cd tinh oxi hoa ye'u hdn flo, clo, brom nhung nd ciing oxi hoa dugc nudc. 
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5. Mdt nguyen td halogen cd ca'u hinh electron Idp ngoai cung cuia nguyen tuf la 4s24p^. 

a) Viei ca'u hinh electron nguyen tuf day du cua nguyen td tren. 

b) Cho biei ten, kf hieu va ca'u tao phan tuf cuia nguyen td hoa hgc nay. 

c) Neu tfnh chai hoa hgc co ban cuia nguyen td nay va d i n ra nhufng phan ifng hoa hoc 

de minh hoa. 

d) So sanh tfnh chai hoa hgc cua nguyen td nay vdi 2 nguyen td halogen khae difng 

tren va dudi nd trong nhdm halogen va d i n ra phan ifng hoa hoc de minh hoa. 

6. Cd nhiimg chai sau : KMn04, Mn02, K2Cr207 va dung djch HCl. 

a) Neu cac chai oxi hoa cd khdi lugng bang nhau thi chgn chai nao cd the dieu che 

dugc lugng khi clo nhieu hon ? 

b) Ne'u cac chai oxi hoa cd so moi b ing nhau thi chgn chai nao cd the dieu che dugc 

lugng khf clo nhieu hon ? 

Hay tra Idi bang each tfnh toan tren co sd cua cac phuong trinh hoa hgc cua phan img. 

7. Tfnh khdi lugng HCl bi oxi hoa bdi Mn02, biei rang khi CI2 sinh ra trong phan img dd 

cd the day dugc 12,7 g I2 tir dung dich Nai. 

8. Neu cac phan img chimg minh rang tfnh oxi hoa cua clo manh hon brom va lot. 

9. De dieu che flo, ngudi ta phai dien phan dung djch KF trong hidro florua Idng da dugc 

loai bd hei nude. Vi sao phai tranh su cd mat cua nudc ? 

10. Mdt dung dich cd hoa tan hai mud'i la NaBr va NaCI. Nong do phan trSm cua mdi mudi 

trong dung djch deu bang nhau va bang C%. Hay xac dinh ndng do C% cua hai mudi 

trong dung dich, biei r ing 50 g dung djch hai mudi ndi tren tac dung vira dui vdi 50 ml 

dung djch AgN03 8%, cd khd'i lugng rieng D = 1,0625 glcm^. 

11 . Cho 300 ml mdt dung dich cd hoa tan 5,85 g NaCI tac dung vdi 200 ml dung dich cd 

hoa tan 34 g AgN03, ngudi ta thu dugc mpt kei tua va nUdc Igc. 

a) Tfnh khdi lugng chai kei tiia thu dugc. 

b) Tfnh ndng dp moi cua chai cdn lai trong nudc Igc. Cho rang the tich nudc Igc thu 

dugc thay ddi khdng dang ke. 

12. Cho 69,6 g Mn02 tac dung vdi dung djch HCl dac, du. D in khi thoat ra di vao 500 ml 

dung dich NaOH 4M (6 nhiet do thudng). 

a) Viei phUOng trinh hoa hgc cua cac phan img xay ra. 

b) Xac dinh ndng dp moi cua nhuTig chai cd trong dung dich sau phan img. Biei rang 

the tich cua dung dich sau phan img thay ddi khdng dang ke. 

13. Khf oxi cd l i n tap chai la khf clo. Lam the nao de loai bd tap chai dd. 
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• Bai 

L27 
BAI THU'C HANH S6 2 
TfNH CHAT H O A H O C C U A KHf CLO 
vA HQP CHAT CUA CLO 

• Cung cd cac thao tac lam thf nghiem an toan, hieu qua, quan 

sat hien tuang thf nghiem, viei tudng tr inh. 

• Cling CO kien thufc ve clo va hpp chai ciia clo. 

n Giay ̂  
mau am 

Khi CI2 

KMn04 
+ 

' dd HCl dac 

Hinh 5.10. Tinh tay mau cua khi clo am 

I - NOI DUNG THf NGHIEM VA CACH TÎ N HANH 

1. Dieu che khi clo. Tinh tay mau ciia khi clo am 

Cho vao dng nghidm khd mdt vai tinh the 
KMnO^, nhd tid'p vdo d'ng vai gigt dung djch 

HCl dam dac. Day dng nghiem bdng niit eao su 
cd dinh mdt bang gidy mdu dm (hinh 5.10). 
Quan sat hidn tugng xay ra. Giai thieh va 
vidi phuong trinh hoa hge eua phan ting. 

2. Dieu che axit clohidric 

Cho vdo d'ng nghidm (1) mdt it mudi an rdi 
rdt dung djch HjSO^ dam dac vao dii de 

tha'm udt ldp mudi an. Rdt khoang 8 ml 
nudc cdt vdo d'ng nghidm (2) vd ldp diing cu 
nhu hinh 5.11. Dun edn than d'ng nghiem 
(1). Ndu thdy sui bgt manh thi tam ngimg 
dun. Quan sat hidn tugng. Viei phuong trinh 
hod hge ciia phan iirng dieu chd' axit 
clohidric. 

Nhiing mdu giay quy tim vdo dung djch 
trong dng (2). Quan sat hidn tugng xay ra. 

3. Bai tap thirc nghiem phan biet cac dung djch 

O mdi nhdm hge sinh lam thf nghidm ed 3 binh nhd duge day bdng nut cd dng 
nhd gigt. Mdi binh ehiia mdt trong eae dung djch HCl, NaCl, HNO3 (khdng ghi 

nhan). Hay thao luan trong nhdm vd eae hod ehdt, dung eu cdn lua ehgn va trinh 
tu tien hanh thf nghidm dd phan biet mdi dung djch. Tidn hdnh thf nghidm dd 
phan bidt. Ghi kei qua. 

II - VÎ T TUONG TRiNH 

y///// ' 

Hinh 5.11. Dieu che axit clohidric 
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Bk\ BAI T H I / C H A N H S 6 3 
TfNH C H A T H O A HOC CUA BROM vA IOT L28 

Cimg cd kl nang lam thf nghiem, quan sat va viei tuang trinh. 

Cung CO ve tfnh chai hoa hoc ciia cac nguyen to halogen. 

I - N O I D U N G THf NGHIEM VA CACH TI^N H A N H 

1. So sanh tinh oxi hoa cua brom va clo 

Rdt vao d'ng nghiem khoang 1 ml dung djch NaBr. Nhd tie'p vao d'ng vai gigt 
nude clo mdi didu ehe dugc, ldc nhe. Quan sat hidn tugng xay ra. Giai thieh va 
vidi phuang tnnh hoa hge ciia phan iing. 

Rut ra kdi luan ve tfnh oxi hod eua brom so vdi clo. 

2. So sanh tinh oxi hoa ciia brom va iot 

Rdt vao d'ng nghiem khoang 1 ml dung djch Nai. Nhd tid'p vao d'ng vdi gigt nudc 
brom, ldc nhe. Quan sat hidn tugng xay ra. Giai thieh va vidi phuang trinh hod 
hgc cua phan iing. 

Riit ra kdi luan vd tinh oxi hoa eiia brom so vdi iot. 

3. Tac dung ciia iot vdi ho tinh bpt 

Cho vao d'ng nghidm khoang 1 ml dung djch hd tinh bdt. Nhd tid'p 1 gigt 
nude iot vao dng nghidm. Quan sat hidn tugng xay ra. 

Dun ndng dng nghidm, sau dd dd' ngudi. Quan sat cae hidn tugng xay ra. 

II - VI^T TUdNG TRINH 
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Bdi doc them 

() NHIEM DAT DO PHAN HOA HOC 
VA THUOC BAO VE THI C VAT 

Loai 6 nhi§m nay gay nen do sir dung khong dung quy each phan hoa hoc, thudc trir sau, 
chai diet co va cac chai kich thi'ch to thuc vat trong san xuai nong nghiep. 

Sir dung phan hoa hoc qua li&u cung lam cho dai bi chua. Dai chua anh hudng tdi su 
phat trien ciia cay trong va hieu qua sir dung phan hoa hoc. 

Do he thong tuai tieu chua hop If, do khf hau nhiet dai ning l im, mua nhieu, dai trong 
trot bi rira troi mai Icrp miin huru ca, dual tac dung ciia anh sang, axit H2SO^ (tao thanh do 
mot so hpp chat cua luu huynh co trong tu nhien bi oxi hoa thanh) tac dung vai hop chai sit 
va nhom trong keo dai thanh sit sunfat va nhom sunfat tao ra dai phen. Dai phen la loai 
dai chua, kho trdng trot. 

Phan hoa hoc bon vao dai, mot phan duac thuc vat hap thu, mot phan duac dai giu lai, 
mot phan bi rira troi vao cac ngudn nuac, mpt phan khae phong thai vao khi quyen, 
gay 6 nhi§m moi truang dai, moi truang nuac, moi trudng khong khf. 

Thuoc bao ve thuc vat co 5 loai : Thuoc tru sau, thuoc tru nhen, thuoc trir loai gam nham 
(chupt va dpng vat hoang dai pha hoai miia mang), thudc trur nam va thudc tru cd dai. 

Cung gidng nhu phan hoa hpe, mpt luang dang ke cac loai thudc bao ve thuc vat cung 
bi rira troi vai lugng Ion theo nguon nuac, gay 6 nhi&m moi trudng. 

Nhieu nguai bj ngo doc thuoc tru sau do an rau, qua phun thuoc tru sau chua bi 
phan huy. 

Thuoc bao ve thurc vat cung lam giam sd lupng ciia nhieu loai sinh vat cd fch (ong mit do, 
mpt so loai nam) lam giam da dang sinh hoc, lam xuai hien cac loai sau benh khang 
thuoc va la nguyen nhan bung no nan dich ray nau, benh dao on d mpt sd vung. 

Vi vay, viec sir dung thuoc bao ve thuc vat can dung li^u luong va quy each. 
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Chuang 

©m - mm imMrn 
• Oxi va luu huynh cd gi gidng nhau va khae nhau ve cau 

tao nguyen tii va phan tii ? Tinh chat hoa hoc dac trung 
cua chung la gi ? Chiing cd vai trd nhu the nao ddi vdi 
ddi sdng va san xuat ? 

• Hgp chat cua luu huynh cd nhiing tinh chat hoa hoc 
ca ban nao, chung dugc diing de lam gi va san xuat 
bing each nao ? 

• Nhiing hop chat nao cua luu huynh gay d nhiem khdng 
khi. ngudn nuac ? Bang each nao cd the han che dugc 
tac hai cua chung ddi vdi mdi trudng ? 

Nha may san xuai axit sunfuric 

" • - • % 
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?!i OXI - OZON • Bai 

• Tfnh chai hoa hoc ca ban cua khf oxi va khi ozon la gi ? 
Nhung phan ung hoa hoc nao co the churng minh cho 
tfnh chai nay ? 

• Phuang phap dieu che khi oxi nhu the nao, vai tro ciia khf oxi 
doi vai dai song va san xuai nhu the nao ? 

• Anh hudng ciia khf ozon den doi song tren Trai Dai nhu the nao ? 

A-OXI 

I - Vj TRf vA cAu TAO 
Nguydn td oxi ed sd hidu nguydn tir la 8, thuge nhdm VIA, ehu ki 2 ciia bang 
tudn hoan eae nguyen to hod hgc. 

Nguydn tir oxi cd ca'u hinh electron Id 1 s-2s-2p^, ldp ngodi ciing cd 6e. 

Trong dieu kidn binh thudng, phan tir oxi ed 2 nguydn tir lidn kdi vdi nhau bdng 
lidn kdi edng hod trj khdng cue, ed thd' vidt edng thtic cau tao eua phan tir oxi 
la ()=(). 

II - TfNH CHAT VAT Lf 
Khf oxi khon>2 mau. khoi i i : m in . khdne \ i . hoi nane han khdne khi 

' 32 ^ 
d - — = 1,1 

V 29 J 
Dudi dp sudt khf quyen, oxi hoa long d nhidt do -183 °C. 

Khi oxi tan it trong nude (100 ml nude d 20 "C, 1 atm hod tan dugc 3,1 ml 

khf oxi. Do tan cita khf oxi d 20 °C va 1 atm la 0,0043 g trong 100 g HjO). 

- TfNH CHAT HOA HOC 

Khi tham gia phan iing, nguydn tir O dd dang nhan thdm 2e. Nguydn tir oxi ed 
do am didn ldn (3,44), chi kem flo (3,98). 

Do vay, oxi la nguydn to phi kim hoat ddng hoa hge, cd tfnh oxi hoa manh. 
Trong eae hgp chdt (trir hgp ehdt vdi flo), nguydn to oxi ed sd oxi hod la -2 . 

Oxi tae diing vdi hdu hdi cae kim loai (trir Au, Pt...) vd cac phi kim (trir halogen). 
Oxi tae dung vdi nhieu hgp ehdt vd co vd hiiu ca. 

Dudi day la mdt so thi du : 
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1. Tac dung vdi kim loai 
Magie ehay trong khi oxi : 

0 0 

2Mg + O2 

2. Tac dung vdi phi kim 
Cacbon ehay trong khi oxi : 

0 0 

C + O2 

3. Tac dung vdi hgfp chat 
CO ehay trong khdng khi: 

+2 0 

2CO + O2 

Etanol chay trong khdng khi: 

- 2 0 

CjHjOH + 3O2 

+2 - 2 

-> 2MgO 

,0 + 4 - 2 

- S CO, 

t " 
+4-2 

> 2CO., 

t° 
+4-2 - 2 

> 2CO2 + 3H2O 

IV - UNG DUNG 

Oxi cd vai trd quyei djnh dd'i vdi su sd'ng eua ngudi va ddng vat. Mdi ngudi mdi 

ngdy edn tir 20 - 30 m^ khdng khi de thd. 

Thuoc no nhien lieu ten liia 

Han cat kim loai 

Ykhoa 

Cong nghiep hoa chat 

Luyen thep 

5% 

5% 

10% 

25% 

55% 
^ **X rt. . ' 

Hinh 6.1. BiSu dd ve nhdng Ung dung chinh cua oxi 

Hdng nam, edc nude trdn thd' gidi san xudt hang chuc tridu tdn oxi dd' dap iing 
nhu cdu eho eae nganh cdng nghidp. 
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V - O I ^ U C H ^ 

1. Dieu che oxi trong phong thi nghiem 

Trong phdng thi nghidm, khi oxi duge dieu chd' bdng each phan huy nhiing 

hgp chdt giau oxi va it bdn dd'i vdi nhidt nhu KMn04 (rdn), KCIO3 (rdn)... 

Thidu : 

2KMnO. K2Mn04 + MnOj + Oj t 

KMnO. 

H,0 

Hinh 6.2. Dieu che khi oxi bkng each phan hu^ kali pemanganat 

2. San xuait oxi trong cong nghiep 

a) Tir khdng khi: Khdng khi sau khi da loai bd hdi hai nude, bui, khi cacbon dioxit, 
duge hoa long. Chung edt phan doan khdng khi long, thu duge oxi. Oxi dugc 
van ehuyen trong nhiing binh thep ed dung tich 100 lit dudi dp sudt 150 atm. 

b) Tir nudc : Didn phan nude (nudc cd hod tan mdt ft HjSO^ hoae NaOH de tang tinh 

ddn didn eiia nude), ngudi ta thu dugc khi oxi d cue duang va khi hidro d circ am : 

dien phan 
2H2O -> 2H2t + O2T 

B - OZON 
I - TfNH CHAT 

Ozon la mdt dang thu hinh eiia oxi. Khi oion miiu xanh nhat. miii dac tnmg. hod long 

d nhidt do -112 °C. Khi ozon tan trong nudc nhidu han so vdi khi oxi (1(X) ml nudc 

d 0 °C hod tan duge 49 ml khf ozon). 

Ozon la mdt trong sd nhiing chdt ed tinh oxi hoa rat manh va manh ho'n oxi. 
Ozon oxi hoa hdu hei edc kim loai (trir Au, Pt), nhidu phi kim va nhidu hgp chat 
vd ca, hull CO. O dieu kidn binh thudng, oxi khdng oxi hoa duge bae, nhung ozon 
oxi hoa bae thdnh bae oxit : 

2Ag + O3 > Ag20 + O2 
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II - OZON TRONG TU NHI^N 

Ozon duge tao thanh trong khf quyen khi cd su phdng didn (tia chdp, set). 
Trdn mat ddt, ozon duge sinh ra do su oxi hoa mdt sd ehdt hiru ea. 
Ozon tap trung nhieu d ldp khi quyen trdn eao, each mat ddt tir 20-30 km. 
Tdng ozon duge hinh thanh la do tia tir ngoai cua Mat Trdi ehuyen hod eae 
phan tir oxi thanh ozon : 

T„ Tia tir ngoai , , ^ 
3O2 ^-^—> 2O3 

Tdng ozon hdp thu tia tir ngoai tir tdng cao ciia khdng khf, bao vd eon ngudi va 
eae sinh vat trdn mat ddt tranh dugc tac hai cua tia nay. 

III - UNG DUNG 

Khdng khf chiifa mdt lugng rdt nhd ozon (dudi 1 phdn tridu theo thd' tfch) cd tae 
dung lam eho khdng khf trong ldnh. Nhung vdi mdt lugng ldn ban se cd hai eho 
con ngudi. 

Nhiing ting dung cua ozon la dua vao tfnh oxi hod manh ciia nd : 

- Trong cdng nghidp, ngudi ta diing ozon dd tdy trdng tinh bdt, ddu an va nhieu 
vat phdm khae,... 

- Trong y hgc, ozon dugc diing de chiia sau rang. 

- Trong ddi sd'ng, ngudi ta diing ozon dd' sat triing nudc sinh hoat. 

BAI TAP 
1. Hay ghep cau hinh electron vdi nguyen tir thich hgp : 

Ca'u hinh electron Nguyen tur 

A. 1s22s22p5 a) Cl 

B. 1s22s22p4 b)S 

C. 1s22s22p63s23p^ c ) 0 

D. 1s22s22p63s23p5 d )F 

2. Chai nao sau day cd lien kei cgng hoa trj khdng cue ? 

A. H2S. B. O J . C. AI2S3. D. SOj. 

3. Hay d i n ra nhumg phan img hoa hoc de chirng minh rang : 

a) Oxi va ozon deu cd tinh oxi hoa. 

b) Ozon cd tinh oxi hoa manh hOn oxi. 

4. Hay trinh bay cac phuong phap dieu che khi oxi trong phdng thi nghiem va trong 

cdng nghiep. Tai sao khdng ap dung phuong phap dieu che khi oxi trong phdng 

thi nghiem cho cdng nghiep va ngugc lai ? 
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5. Hay cho biei nhuTng img dung cua khi oxi va khi ozon. 

6. Cd hdn hop khf oxi va ozon. Sau mgt thdi gian, ozon bi phan huy hei, ta dugc mdt 

chai khi duy nhai cd the tfch tang them 2%. 

(Phuang trinh hoa hgc la : 2O3 -^ SOj) 

a) Hay giai thich sU gia tang the tfch cua hdn hgp khf. 

b) Xac dinh thanh phan phan tram theo the tfch cua hon hgp khf ban dau. 

(Biei cac the tfch khf dugc do d ciing dieu kien nhiet do, ap suai). 

Bdi doc them 

Sl Sl Y (JIAM TANC; OZON 

Khf quyen la lap khong khf bao bpe quanh Trai Dai. Khf quyen duac chia thanh 4 tang 
chfnh dua vao su khae nhau ve dp cao va chenh lech nhiet dp. 

Tang ddi luai chua 70% khdi lupng ciia khi quyen. Ozon tap trung nhieu dtang binh luu, 
each mat dai tir 20 - 30 km tuy theo vT dp. 

Lap ozon co tac dung nhu mpt taim la chin, ngan tia tir ngpai, bap ve cho su sdng tren 
Trai Oai. 

Mpt trong nhung nguyen nhan quan trpng lam suy giam tang ozon la do hop chai CFC 
dung trong cong nghiep lam lanh. Nhung lugng Ion (nhieu tain) chai CFC thai vao khong 
khi d tang ddi luu, chung khuech tan len tang binh luu. Duai tac dung cuia cac tia 
tur ngoai phat ra td Mat Trai, chung bi phan huy tao ra cac gdc clo tu do : 

tia tir nsoai 
CF^Cl̂ , — > CF-,C|- + C|-

Cac goc clo tu do pha huy ozon theo ca che day chuyen : 

Cl- + O3 > CIQ- + O2 

va : CIO' + O3 > 2O2 + C|-

Mpt goc clo tu do CO the pha huy hang nghin phan tir ozon truac khi no hoa hpp thanh 
chai khae. 
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LUU HUYNH 

• Ca'u tao phan tir va tfnh chai vat If ciia luu huynh bien doi 
nhu the nao theo nhiet dp ? 

• Tinh chai hoa hoc ciia liru huynh co gi dac biet ? 

• Luu huynh co nhung ung dung quan trpng nao ? 

I - V! TRf, CAU HINH ELECTRON NGUYEN TU 

Nguydn tir luu huynh cd sd hidu nguydn tir la 16, thude nhdm VIA, ehu ki 3 ciia 
bang tudn hodn cae nguydn td hod hgc. 

Nguydn tir luu huynh ed edu hinh electron : .'2s- ?p '3s-3|r. Ldp ngodi eiing cd 6e. 

II - TINH CHAT VAT Ll 

1. Hai dang thu hinh ciJa luu huynh 

Luu huynh ed 2 dang thil hinh : 1 uu iiu\nii ;a j iuKiii'j (SJ va '.jv huMili J'.-n i.i (Sp). 

Chiing khae nhau ve edu tao tinh the' va mdt so tfnh chdt vat If, nhung tfnh chai 

hod hge gid'ng nhau. Hai dang thii hinh S^ va Sn ed the bid'n ddi qua lai vdi nhau 

tuy theo dieu kidn nhidt do. 

Tinh chat vat li 
Tinh the luu huynh 

t^ phudng(S„) 
Tinh the luu huynh 

ddn ta (So) 

Khoi luong rieng 
Nhiet do nong chay 
Ben d nhiet do 

2,07 g/cm^ 
113 °C 
Dudi 95,5 °C 

1,96 g/cm^ 
119 °C 
95,5 °C den 
119 °C 

2. Anh hirong ciia nhiet dg den tinh chat vat l i 

a nhidt do thdp ban 113 °C, S^ va Sp la nhirng chat rdn mdu vang. Phan tir luu huynh 

cd 8 nguydn tir lidn kdi edng hod trj vdi nhau tao thanh mach vdng (hinh 6.3). 
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Qsj^^ 

Hinh 6.3. Md hinh ca'u tao vdng cCia phan tCtlUu huynh Sg 

6 nhidt do 119 °C, S^ va Sp ddu ndng chay thanh chdt long mau vdng, rdt linh 

ddng. 6 nhidt do 187 "C, luu huynh long trd ndn quanh nhdt, cd mau nau do. 

6 nhidt do 445 °C, luu huynh sdi, ede phan tir luu huynh bj pha vd thanh nhidu 

phan tir nhd bay hai. Thf du, d 1400 °C hai luu huynh la nhirng phan tir S2, d 

nhidt do 1700 °C hai luu huynh la nhirng nguydn tir S. 

De dan gian, trong eae phan ting hoa hge ngudi ta dimg kf hidu S ma khdng dung 
edng thtic phan tir Sg. 

Ill - TfNH CHAT HOA HOC 

Ca'u hinh electron ciia nguydn tir S : ls^2s^2p^3s^3p'*. Nhu vay, nguydn tir S cd 
6e d ldp electron ngoai eiing. Nguyen tir luu huynh cd do am didn la 2,58. 

Khi luu huynh tham gia phan ting vdi kim loai hoae hidro, so oxi hod cua luu 
huynh tit 0 se giam xud'ng -2 . 

Khi luu huynh tham gia phan umg vdi nhiing phi kim hoat ddng manh han, nhu 

oxi, clo, flo, ..., sd oxi hod eua luu huynh tir 0 tang ldn +4 hoae +6. 

Nhu vay, dan ehdt luu huynh khi tham gia phan ting hod hge, sd oxi hod eiia nd 

cd thd giam hoac tang. Ta ndi, luu huynh co tfnh oxi hoa \a tfnh khir. 

Sau day la mdt sd thf dia minh hoa tfnh chat hod hgc eua liru huynh. 

1, Luu huynh tac diing vdi kim loai va hidro 

(J nhidt dd eao, luu huynh tae dung vdi nhieu kim loai tao ra mudi sunfua va vdi 
khf hidro tao thanh khf hidro sunfua. 

0 0 

S + Fe 
t° 

+2-2 

FeS 

0 0 

S + H, 
t° 

+1-2 
H2S 
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Thuy ngan tae dung vdi S d ngay nhidt do thudng : 

0 0 +2-2 

Hg + S > HgS 

Trong nhiing phan ting hod hge nay, S thd' hidn nnh r)xi hoa nd oxi hoa 

0 0 + 2 + 2 0 +1 

Fe, Hg thanh Fe,Hg, oxi hod H thdnhH. 

2. Luu huynh tac dimg vol phi kim 

O nhidt do thfch hgp, luu huynh tac dung vdi mdt so phi kim manh han nhu flo. 
oxi, clo... 

0 0 +4-2 
t° S + O2 - L ^ SO2 

0 0 +6-1 

S + 3F2 _!% SF, 

0 - 2 

Trong nhirng phan ting hod hge nay, S the hidn iinh khu. nd khti O thanh O, 

0 - 1 

khii F thdnh F . 

IV - UNG DUNG CUA LUU HUYNH 
Luu huynh ed nhieu umg dung quan trgng trong nhidu ngdnh cdng nghidp : 

- 90% lugng luu huynh khai thae duge dung de san xudt H2SO4. 

- 10% lugng luu huynh cdn lai duge dung dd' luu hoa eao su ; san xuat ehdt tdy 
trdng bdt gidy, didm, chdt deo ebonit, dugc pham, phdm nhudm, ehdt trir sau, 
diet ndm trong ndng nghidp... 

V - TRANG THAI TU NHI^N VA SAN XUAT LUU HUYNH 
Trong tu nhidn, luu huynh ed nhidu d dang dan ehdt, tao thdnh nhiing md ldn 
trong vd Trai Ddt. Ngoai ra, luu huynh cdn cd d dang hgp ehdt nhu cae 
mudi sunfat, mudi sunfua... 

De khai thac luu huynh trong md luu huynh, ngudi ta dimg thidi bj dae bidt dd' 
nen nudc sidu ndng (170 °C) vdo md lam luu huynh ndng ehay va day ldn mat 
ddt. Sau dd, luu huynh dugc tach ra khdi ede tap chdt. 
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BAI TAP 

1. Luu huynh tac dung vdi axit sunfuric dac, ndng : 

S +2H2SO4 > 3SO2 + 2H2O 
Trong phan img nay ti le sd nguyen tuf luu huynh bi khuf: sd nguyen tuf luru huynh bi 
oxi hoa la 

A. 1 : 2. 

B. 1 : 3. 

C. 3 : 1. 

D. 2 : 1. 

Chgn dap an dung. 

2. Day don chai nao sau day vira cd tfnh oxi hoa, vda cd tfnh khuf ? 

A. CI2, O3, S. 

B. S, CI2, Br2. 

C. Na, F2, S. 

D. Br2, O2, Ca. 

3. Cd the du doan nhu the nao ve sU thay ddi khdi lugng rieng, nhiet do ndng chay khi gitlr 

lUu huynh don ta (S„) dai ngay d nhiet do phdng ? 

4. Dun ndng mdt hon hgp gdm cd 0,650 g bdt kem va 0,224 g bdt luu huynh trong dng 

nghiem day kfn khdng cd khdng khf. Sau phan ufng, ngUdi ta thu dugc chai nao trong 

d'ng nghiem ? Khdi lugng la bao nhieu ? 

5. 1,10 g hon hgp bdt sat va bdt nhdm tac dung vda dui vdi 1,28 g bgt lUu huynh. 

a) Viei phuong trinh hoa hgc cua phan ufng da xay ra. 

b) Tinh ti le phan tram cua sat va nhdm trong hon hgp ban dau theo lugng chai va 

khd'i lugng chai. 
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• Bui 

UL 
5 '̂ BAI THL/C HANH so 4 

TINH CHAT CUA OXI, LUU HUYNH 

Ren luyen cac thao tac thi nghiem an toan, chinh xac. 

Tien hanh cac thf nghiem de churng minh duac : 

Oxi va luu huynh la nhung don chai phi kim co tmh oxi hoa manh. 

Ngoai tfnh oxi hoa, luu huynh con co tfnh khu. 

Luu huynh co the bien doi trang thai theo nhiet dp. 

I - NOI D U N G THI NGHIEM vA CACH TI^N H A N H 

1. Tinh oxi hoa ciia oxi 

Ddt ndng mdt doan day thep xodn (ed gdn mdu than d ddu de ldm mdi) trdn 

nggn lua den edn rdi dua nhanh vao binh dung khf oxi. Quan sat hidn tugng, 

vidi phuang trinh hod hgc va xac djnh vai trd eae chai tham gia phan iimg. 

2. Sir bien doi trang thai ciia liru huynh theo nhiet do 

Dun ndng lidn tuc mdt ft luu huynh trong d'ng nghiem trdn nggn lira den edn. 

Quan sat su bid'n ddi trang thai eiia luu huynh theo nhidt do. 

3. Tinh oxi hoa ciia liru huynh 

Cho mdt ft hdn hgp bdt sdt va bdt luu huynh vdo day d'ng nghidm. 

Dun ndng d'ng nghidm trdn nggn lira den edn cho dd'n khi phan ting xay ra. 

Quan sdt hien tugng, vidi phuang trinh hod hge va xae djnh vai trd eae chai 

tham gia phan irng. 

4. Tinh khu ciia lun huynh 

Ddt luu huynh ehay trong khdng khf rdi dua vao binh dung khf oxi. 

Quan sdt hidn tugng, vidi phuang trinh hoa hge va xae djnh vai trd cae chai 

tham gia phan iing. 

II - VI^T TUONG TRINH 
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• Bai Bai HIDRO SUNFUA 

LUU H U V N H DIOXIT 

LUU HUYNH TRIOXIT 

• Hidro sunfua, luu huynh dioxit va luu huynh trioxit cd nhiJng 
tfnh chat nao giong nhau va khae nhau ? Vi sao ? 

Nhung phan iing hoa hoc nao co the churng minh cho nhung 
tfnh chai nay ? 

A - HIDRO SUNFUA 

I - TfNH CHAT VAT Lf 

Hidro sunfua iH,S) la chai khi. khoni; mau. niiii trirng ihdi \a iai ddc. Chi 0,1% 

H2S ed trong khdng khf da gay nhidm dde manh. Khi HjS hai nang han khdng khf 

^ 34 ^ 
d = — « 1,17 

29 hod long d nhidt do - 60 °C, tan ft trong nudc (d 20 °C 

va 1 atm, khf HjS cd do tan la 0,38 g trong 100 g nude). 

II - TfNH CHAT HOA HOC 

L Tinh axit yeu 
Hklio sunlua tan tmng lui'ov lao thanh dung dich axit rai yeu (ye'u han axit 
cacbonic), cd tdn la .ixii sunluhidiic (H2S). 

Axit sunfuhidric tae dung vdi dung djch baza nhu NaOH, tao ndn 2 loai mud'i: 
mudi trung hod nhu NajS chiia ion S "̂ va mudi axit nhu NaHS chiia ion HS~. 

2. Tinh khii manh 

Trong hgp chdt H^S, nguydn td luu huynh cd sd oxi hoa thdp nhdt la -2. 
Khi tham gia phan iimg hod hgc, tuy thudc vdo didu kidn cua phan iing 

-2 
ma nguyen td luu huynh ed sd oxi hoa -2 ( S ) ed the bj oxi hod thanh luu 

0 +4 
huynh tu do ( S ), hoae luu huynh ed sd oxi hoa +4 ( S ), hoae luu huynh cd sd 

+6 

oxi hoa +6 ( S ). 
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Ngudi ta ndi, hidro sunrua co ifnh khu manh 

(dd bj oxi hoa). 

Nhiing phan iing hod hgc ehung minh tinh khu 
eua hidro sunfua : 

a) Trong nhiing didu kidn binh thudng, dung djch 
HjS tid'p xiie vdi oxi ciia khdng khf, ddn trd ndn 

0 
vdn due mau vang do H^S bj oxi hoa thanh S : 

-2 0 
2H2S + O2 -> 2H2O + 2S 

b) Khi ddt khf HjS trong khdng khf, khf H2S chay 
vdi nggn lira mdu xanh nhat ; H2S bj oxi hod 
thdnh SO2 : 

2H2S + 3O2 
+4 

-̂  2H2O + 2SO2 

Hinh 6.4. Dot khi H2S 
trong dieu kien thie'u oxi 

Nd'u ddt chay khf HjS d nhidt do khdng eao hoae thidu oxi, khf HjS bj oxi hod 
thanh luu huynh tu do, mau vang (hinh 6.4). 

Ill - TRANG THAI T U N H I ^ N VA Dl iu CH^ 

1. Trong tu nhidn, hidro sunfua ed trong mdt sd nudc sudi, trong khf mii lira va bdc 
ra tir xac chdi eiia ngudi vd ddng vat... 

2. Trong edng nghidp, ngudi ta khdng san xudt khf hidro sunfua. Trong phdng thf 
nghidm, ngudi ta dieu ehe bang phan iing hod hgc cua dung djch axit clohidric 
vdi sdt(II) sunfua : 

FeS + 2HC1 —> FeCl2 + H2St 

B - LLTU HUYNH DIOXIT 

I - TfNH CHAT VAT Ll 
Lul l lu i \ nh dioxi l (SO,) (khi siinruro') la d ia l k l i i khong man. nuii hac. iiani; lion 

khoi i i : ki l l 
29 

hoa long d -10 °C, tan nhidu trong nude 

(d 20 °C, 1 the tfch nude hod tan dugc 40 thd tfch khf SO2). Luu huynh dioxit la 

khf dde, hft thd phai khdng khf ed khf nay se gay vidm dudng hd hdp. 
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II - TINH CHAT HOA HOC 

1. I.tru huynh dioxit la t»\it axit 

SO2 tan trong nudc tao thanh dung djch axit sunfura H2SO3 : 

SO2 + H2O <=^ H2SO3 

\i! ui.njr'.r i;( ixii \.., (manh han axit sunfuhidric va axit caebonie) va 
lioiij i\:v\ ngay trong dung djch HjSOg eiing bj phan huy thdnh SO2 va H2O. 

SO2 tac dung vdi dung djch baza nhu NaOH, tao nen 2 loai mudi : Mudi trung 

hod nhu Na2S03 (ehiia ion sunfit SO^~ ) va mudi axit nhu NaHSOj, (ehiia ion 

hidrosunfit HSOj). 

2. Liru huynh dioxit la chat khir va la chat oxi hoa 

a) Luu huynh dioxit Id chdt khu 

Khi ddn khf SOj vao dung djch brom ed mau vang nau nhat, dung djch brom bj 

mdt mdu : 

+4 0 -1 +6 

SO2 + Br2 + 2H2O > 2HBr + H2SO4 

SO2 da khir Br2 ed mau thanh HBr khdng mau. 

b) Luu huynh dioxit Id chdt oxi hod 

Khi ddn khf SO2 vao dung djch axit sunfuhidric H2S, dung djch bj vdn due 

mau vang : 

+ 4 - 2 0 

SO2 + 2H2S —> 3 S i + 2H2O 

SO2 da oxi hoa H2S thanh S. 

III - UNG DUNG VA O l i u CH^ LUU HUYNH DIOXIT 

1. Ung dung 

Luu huynh dioxit duge dung de san xuat H2SO4 trong edng nghidp, lam ehdt 

tay trdng gidy va bdt gidy, ehdt ehdng ndm mde luang thue, thuc phdm ... 
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2. Dieu che Iuu huynh dioxit 

- Trong phdng thf nghidm, SOj dugc dieu ehe bdng each dun ndng dung djch 

H2SO4 vdi mudi Na2S03 (hinh 6.5) : 

Dd H2SO4 

SO2 

Bong tam 
dd NaOH 

Hinh 6.5. Dieu che SO2 trong phdng thi nghiem 

Na2S03 + H2SO4 » Na.SO, + H,0 + SO., ^ 2 - - ^ 4 

- Trong edng nghidp, SO2 dugc san xudt bang each ddt S hoae quang pirit sdt : 

4FeS2 + IIO2 - ^ 2Fe203 + 8SO2 

C - LLfU HUYNH TRIOXIT 

I - TfNH CHAT 

Luu hu>nli inoxi t (.SO,) la chai long khdng mau (t̂ ^̂  =17 "C) . tan \ 6 han trong 

nudc va trong axil suntiiric. 

Luu huynh trioxit la oxit axit, tac diing rdt manh vdi nudc tao ra axit sunfuric : 
SO3 + H2O > H2SO4 

Luu huynh trioxit tae dung vdi dung djch baza va oxit baza tao mudi sunfat. 

II - UNG DUNG VA SAN XUAT 

Luu huynh trioxit ft cd iing dung thue te, nhung lai la san phdm trung gian de 
san xuat axit sunfuric. 

Trong edng nghidp, ngudi ta san xudt luu huynh trioxit bdng each oxi hoa 
luu huynh dioxit (xem trang 142). 
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BAI TAP 
1. Luu huynh dioxit cd the tham gia nhumg phan img sau : 

SOj + Brj + 2H2O > 2HBr + H2SO4 (1) 

SO2 + 2H2S > 3S + 2H2O (2) 

Cau nao sau day dien ta khdng dung tinh chai cua cac chat trong nhufng phan img tren ? 

A. Phan img (1): SOj la chai khuf, Brg la chai oxi hoa. 

B. Phan img (2) : SOj la chai oxi hoa, H2S la chai khur. 

C. Phan img (2) : SOg vda la chai khuf, vira la chai oxi hoa. 

D. Phan img (1): Brj la chai oxi hoa, phan umg (2) : H2S la chai khuf. 

2. Hay ghep cSp chat va tinh chat cCia chat sao cho phii hgp : 

Cac chat Tinh chat cua chat 

A. S a) cd tinh oxi hoa 

B. SO2 b) cd tinh khuf 

C. H2S c) cd tinh oxi hoa va tfnh khuf 

D. H2SO4 d) chai khf, cd tfnh oxi hoa va tfnh khuf 

e) khdng cd tfnh oxi hoa va cung khdng cd tinh khuf 

3. Cho phan ufng hoa hgc : 

H2S + 4CI2 + 4H2O > H2SO4 + 8HCI 

Cau nao sau day di in ta dung tinh chai cac chai phan img ? 

A. HjS la chai oxi hoa, CI2 la chai khuf. 

B. H2S la chai khuf, H2O la chai oxi hoa. 

C. CI2 la chai oxi hoa, H2O la chai khuf. 

D. CI2 la chai oxi hoa, H2S la chai khuf. 

4. Hay cho biei nhimg tinh chai hoa hgc dac trUng cua 

a) hidro sunfua. 

b) lUu huynh dioxit. 

Dan ra nhumg phan img hoa hgc de minh hoa. 
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5. Dan khi SOj vao dung djch KMn04 mau tfm, nhan tha'y dung dich bi mai mau vi 

xay ra phan img hoa hoc sau : 

SO2 + KMn04 + H2O > K2SO4 + MnS04 + H2SO4 

a) Hay can bang phuong trinh hoa hgc tren bang phuong phap thang bang electron. 

b) Hay cho biei vai trd cua SO2 va KMn04 trong phan img tren. 

6. a) Bang phan img hoa hgc nao cd the chuyen hoa lufu huynh thanh lufu huynh dioxit va 

ngugc lai luru huynh dioxit thanh lUu huynh ? 

b) Khi luTu huynh dioxit la mot trong nhumg khf chu ye'u gay mUa axit. Mua axit 

pha huy nhirng cdng trinh dugc xay dung b ing da, thep. 

Tfnh chai nao cua khf SO2 da huy hoai nhiJng cdng trinh nay ? Hay dan ra phan dng 

hoa hgc de chimg minh. 

7. Hay d i n ra nhumg phan img hoa hgc de chimg minh rang luu huynh dioxit va lufu huynh 

trioxit la nhumg oxit axit. 

8. Cho hdn hgp gdm Fe va FeS tac dung vdi dung dich HCl (dU), thu dugc 2,464 Ift hon 

hgp khf (dktc). Cho hon hgp khf nay di qua dung dich Pb(N03)2 (du), thu dugc 23,9 g 

kei tua mau den. 

a) Viei phuong trinh hoa hgc cua cac phan img da xay ra. 

b) Hon hgp khf thu dugc gdm nhiimg khf nao ? The tfch mdi khf la bao nhieu (dktc) ? 

c) Tfnh khd'i lugng cua Fe va FeS cd trong hdn hgp ban dau. 

9. Ddt chay hoan toan 2,04 g hop chai A, thu dugc 1,08 g H2O va 1,344 / SO2 (dktc). 

a) Hay xac dinh cdng thufc phan tuf cua hgp chai A. 

b) Dan toan bd lugng hgp chai A ndi tren di qua dung dich axit sunfuric dac tha'y cd 

kei tua mau vang xuai hien. 

- Hay giai thich hien tugng va viei phuong trinh hoa hgc cua phan dng xay ra. 

- Tfnh khdi lugng chai kei tua thu dugc. 

10. Ha'p thu hoan toan 12,8 g SOj vao 250 ml dung dich NaOH IM. 

a) Viei phuong trinh hoa hgc cua cac phan img cd the xay ra. 

b) Tfnh khd'i lugng mudi tao thanh sau phan img. 
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• Bai m AXIT SUNFURIC 
MUOI SUNFAT 

• Axit sunfuric dac va loang co nhung tfnh chai hoa hoc nao 
gidng va khae vai nhung axit khae ? 

• Axit sunfuric co vai tro the nao ddi vai ndn kinh te qudc dan ? 
Phuang phap san xuai axit sunfuric nhu the nao ? 

I -AXIT SUNFURIC 

1. Tinh chait vat li 

a) Cach ptia loang 
khdng an toan 

HoO 

b) Cach pha loang 
an toan 

H2SO4 

Hinh 6.6. Cach pha loang axit H2S0^ dSc 

Axit sunfuric (H2SO4) la ehdt long sanh nhu ddu, khdng mdu, khdng bay hai, 

nang gan gdp 2 ldn nude (H2SO4 98% ed D = 1,84 g/cm^). 

H2SO4 tan vd han trong nude va toa rdt nhidu nhidt. Nd'u ta rdt nudc vao H2SO4, 

nudc sdi dot ngdt va keo theo nhiing gigt axit bdn ra xung quanh gay nguy hiem. 
Vl vay, mud'n pha loiuig axit H ŜCĴ  dac. ngudi ta pliai rot lu lu axit viio niroc va 

khuay nhe bdng dua thuy tinh ma khdng duge lam nguge lai. 

2. Tinh chait hoa hgc 

a) Tinh chdt cda dung dich axit sunfuric lodng 

Dung djch .i\il sunrunc loang cd nhiing tinh chat chung ciia axit. dd la : 

- Ddi mau quy tfm thdnh dd. 
- Tdc dung vdi kim loai hoat ddng, giai phdng khf hidro. 

- Tae dung vdi oxit baza va vdi baza. 

- Tae dung dugc vdi nhieu mudi. 
(Da hgc d chuang 1 Hoa hge ldp 9.) 
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b) 7 //;/; chat cua a.rit sunfuric ddc 

Ngodi tfnh axit manh, axit sunfuric dac cdn cd nhiing tfnh chdt hod hge dac 
trung sau : 

- i i i i h OX! JH.a n i . i n l i : 

Axit sunluii^ iK;c. nons cd tinh oxi hoa ui nianii, nd oxi hod dugc hdu hdi cae 
kim loai (trir Au, Pt), nhidu phi kim (C, S, P, ...) va nhidu hgp chai : 

+6 0 +2 +4 
2H2SO4 + Cu — > CUSO4 + 2H2O + SO2 

+6 

•2-"^4 

+4 

2H,SO. + S —> 3SO, + 2 H , 0 

+6 

' 2 ^ ^ 4 

0 +4 
2H,S0, + 2KBr —> Br, + SO, + 2 H , 0 + K,SO 2'^^4 

- Tfnh hao nu'i'rc : 

Axit sunfuric dae hap thu manh nude. Nd cung hdp thii 
nudc tir cae hgp ehdt gluxit''*. Thf du, nhd H,S04 dae 
vao dudng saccaroza (hinh 6.7) : 

CJ2H22O,, 
H2SO4 dac ^ 12c + IIH2O 

Tid'p theo, mdt phdn cacbon bj H-,S04 dac oxi hod thanh 
khf CO2 ciing vdi SO2 bay ldn lam sui bgt, ddy cacbon 
trao ra ngoai cdc. 

+ 2H2SO4 ^ CO, + 2SO2 + 2H2O 

Da thjt tid'p xiie vdi H2SO4 dae se bj bdng rdt nang, 
vi vay khi sir dung axit sunfuric phai iiet sire than imnu. 

Hinti 6.7 H2SO,, dac 

tac dung vdi dudng 

3. Lfng dung 

Axit sunfuric la hod ehai hang ddu duge diing trong nhieu ngdnh san xudt. 
Hang nam, eae nudc trdn the gidi san xuat khoang 160 tridu tdn H2SO4. 

Axit sunfuric dugc diing de sdn xudt phan bdn, thude trir sau, ehdt giat rira tdng 

hap, ta sgi hoa hgc, ehdt deo, son mdu, phdm nhudm, duge phdm, che bid'n 

ddu md... 

(') Gluxit (hay cacbohidrat) la ten goi chung ciia cac chai nhu glucozo, saccaroza, tinh hot va 
xenlulozo, co c6ng thurc chung la C^CHjO)̂ . (Xem chuong 5, Hoa hoc 9.) 
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4. San xuat axit sunfuric 

Axit sunfuric dugc san xudt trong edng nghidp bdng phuang phap tie'p xiie. 
Phuang phdp nay cd 3 edng doan chfnh : 

a) Sdn xudt luu huynh dioxd (SO2) 

Phil thudc vao ngudn nguydn lieu cd sdn, ngudi ta di tir nguydn lieu ban ddu la 
luu huynh hoae pirit sdt FeS2... 

- Ddt chdy luu huynh : 

S + O2 - ^ SO2 

- Ddt quang pirit sdt FeS2 : 

4FeS2+ IIO2 - ^ 2Fe203 + 8SO2 

b) Sdn xudt luu huynh trioxit (SO ̂ ) 

Oxi hod SO2 bdng khf oxi hoac khdng khf du d nhidt do 450-500 °C, ehdt xiie 

tae la vanadi(V) oxit V2O5 : 

2SO2 + O2 ( "'''" > 2SO3 

c) Hdp thu SO^ bdng H^SO^, 

Dimg H2SO4 98% hdp thu SO3, duge oleum H2S04.nS03 : 

H2SO4 + nS03 > H2S04.nS03 

Sau dd diing lugng nude thfch hgp pha loang oleum, dugc H2SO4 dac : 

H2S04.nS03 + nH20 —> (n+l)H2S04 

II - MU6| SUNFAT. NHAN BÎ T ION SUNFAT 

1. Mu()i sunfat 

Mudi sunfat la mudi cua axit sunfuric. Cd 2 loai mudi sunfat: 

- Mudi trung hoa (mudi sunfat) ehiira ion sunfat SO^". Phdn ldn mudi sunfat 

deu tan trir BaS04, SrS04, PbS04 khdng tan. 

- Mudi axit (mudi hidrosunfat) chiia ion hidrosunfat HSO4. 
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2. Nhan biet ion sunfat 
Thud'c thir nhan bidi ion sunfat S04~ Id diin;j dicli muoi bari hoac dung dich 

Ba(()H),. San phdm phan iing la hari suniai BaS04 kdi tiia trdng, khdng tan 
trong axit : 

H2SO4 + BaCl2 > BaS04i + 2HC1 

Na2S04 + BaCl2 > BaS04i + 2NaCl 

BAI TAP 
1. Mdt hgp chai cd thanh phan theo khdi lugng 35,96% S ; 62,92% O va 1,12% H. 

Hgp chai nay cd cdng thirc hoa hgc la 

A. H2SO3. C. H2S2O7. 

B. H2SO4. D. H2S2O8. 

Chpn dap an dung. 

2. So oxi hoa cua lUu huynh trong mpt loai hgp chai oleum H2S2O7 la 

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

Chgn dap an diing. 

3. Cd 4 Ig, moi Ig dung mgt dung dich khdng mau : NaCI, HCl, Na2S04, Ba(N03)2. Hay 

phan biet dung dich dung trong moi Ig bang phuong phap hoa hoc. Viei phUOng trinh 

hoa hoc cua cac phan img xay ra, neu cd. 

4. a) Axit sunfuric dac dugc diing lam khd nhiimg khi am, hay dan ra mdt thf du. Cd nhufng 

khf am khdng dugc lam khd bang axit sunfuric dac, hay d in ra mot thf du. Vi sao ? 

b) Axit sunfuric dac cd the bie'n nhieu hgp chai hiiru co thanh than (dugc ggi la su 

hoa than). Dan ra nhumg thi du ve sU hoa than cua glucozo, saccaroza. 

c) Su lam khd va sU hoa than khae nhau nhu the nao ? 

5 a) Trong trUdng hop nao axit sunfuric cd nhufng tfnh chai hoa hgc chung cua mgt axit ? 

Od la nhihig tfnh chai nao ? Dan ra nhiimg phuong trinh hoa hgc cua phan img de 

minh hoa. 

b) Trong trUdng hop nao axit sunfuric cd nhiimg tfnh chai hoa hoc dac trung ? 

Dd la nhumg tinh chai nao ? Dan ra nhiing phuong trinh hoa hoc cua cac phan img de 

minh hoa. 

6 Cd 100 ml dung dich H2SO4 98%, khdi lugng rieng la 1,84 g/cm^. NgUdi ta mudn 

pha loang the tfch H2SO4 tren thanh dung dich H2SO4 20%. 

a) Tinh the tfch nudc can diing de pha loang. 

b) Khi pha loang phai tie'n hanh nhU the nao ? 
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• Bai Bai LUYgN TAP : 
OXI VA LLTU HUYNH 

• N im viJng cac kien thuc sau : 

- Mdi quan he giua ca'u tao nguyen tir, do am dien, sd oxi hoa 
ciia nguyen td voi nhung tfnh chai hoa hoc cuia oxi, luu huynh. 

- Tfnh chai hoa hoc cua hpp chai luu huynh lien quan den 
trang thai sd oxi hoa ciia nguyen td luu huynh trong hop chai. 

- Din ra cac phan ung hoa hoc de chiing minh cho nhung tfnh chai 
ciia cac don chai oxi, luu huynh va nhung hop chat ciia luu huynh. 

A - KI^N THIJC CAN N A M V Q N G 

I - CAU TAO, TfNH CHAT CUA OXI vA LUU HUYNH 

1. Cau hinh electron ciia nguyen tir 
- Nguydn tir oxi cd 2 ldp electron, ldp ngoai ciing cd 6e duge phan thanh 
2 phan ldp : phan ldp 2s ed 2e, phan ldp 2p ed 4e : ls^2s^2p^. 
- Nguydn tir luu huynh ed 3 ldp electron, ldp ngoai ciing cd 6e duge phan thanh 
2 phan ldp : phan ldp 3s cd 2e, phan ldp 3p ed 4e : ls^2s^2p^3s^3p'*. 

2. Do am dien 
- Do am didn ciia nguyen tir oxi la 3,44 (chi dting sau F cd do am didn la 3,98). 
- Do am didn eua nguydn tir luu huynh la 2,58. 

3. Tinh chait hoa hoc 
Tir nhiing dae diem vd edu tao nguydn tir va gia trj do am didn eua oxi va 
Imi huynh, ta ed the suy ra : 

a) Oxi va luu huynh la nhiing nguydn td phi kim ed tfnh oxi hod manh, trong dd 
oxi la chdt oxi hoa manh han luu huynh. 

- Oxi oxi hod hdu hdt cae kim loai, nhieu phi kim va nhieu hgp ehdt hoa hge. 
- Luu huynh oxi hod nhidu kim loai, mdt sd phi kim. 

b) Khae vdi oxi, luu huynh edn the hidn tfnh khir khi tae dung vdi nhirng nguydn 
td ed do am didn ldn han nhu O, F. 

Bang dudi day gidi thidu tdm tdt cdu tao va tinh chdt hoa hgc eua 2 nguyen td 
oxi va luu huynh : 
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Nguydn to 
Tfnh chat 

Cau hinh electron nguyen tuir 

Dp am dien 

Tinh chai hoa hoc 

1322822?" 

3,44 

Tfnh oxi hoa rat manh 

1s22s22p63s23p'' 

2,58 

Tinh oxi hoa manh 
Tfnh khii 

l i - TINH CHAT CAC HOP CHAT CUA LUU HUYNH 

1. Hidro sunfua 

- Dung djch hidro sunfua (H-,S) trong nude cd tfnh axit yd'u (axit sunfuhidric). 

- H2S ed tfnh khir manh, khi tham gia phan iing nd ed the bj oxi hod 
0 +4 

thdnh S hoae SO2... 

2. Luu huynh dioxit 
- SO2 la oxit axit, tae dung vdi H^O tao thanh dung djch axit sunfura H2SO3. 

- SO2 ed tfnh oxi hoa khi tac dung vdi chai khir manh han. 

- SO2 cd tfnh khir khi tae dung vdi ehdt oxi hod manh han. 

3. Luu huynh trioxit va axit sunfuric 
- SO3 la oxit axit, tac dung vdi H^O tao thanh dung djch axit sunfuric. 

- Dung djch H2SO4 loang ed nhifng tfnh chdt chung ciia axit. (Nhirng tfnh chat nao ? 
Vidi phuang trinh hoa hgc.) 

- H^S04 dac cd nhiing tfnh chat hoa hge dae biet : 

Tfnh oxi hod rdt manh : Oxi hoa dugc hdu hei cae kim loai, nhieu phi kim va 
nhidu hgp ehai vd ca, hifu ca. 

Tfnh hao nude : H2SO4 ed thd hap thu H2O eua eae hgp chat vd ea, hiru ea. 

Tfnh chdt cac hgp chdt cua luu huynh dugc tdm tdt trong bang dudi day : 

Tr^ng thai 

Hgrp chiit 

Tinh chA 

10-HH10-C/A 

oxi hoi - 2 
1 

H2S 

Tfnh khur 

+4 
1 

SO2 

Tinh khijr 
Tfnh oxi hoa 

+6 
1 

SO3, H2SO4 

Tfnh oxi hoa 
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B. BAI TAP 

1. Cho phuong trinh hoa hgc : 

H2S04(dac) + SHI -> 4I2 + H2S + 4H2O 

Cau nao sau day dien ta khdng dung tfnh chai cac chai ? 

A. H2SO4 la chat oxi hoa, HI la chai khur. 

B. HI bi oxi hoa thanh I2, H2SO4 bi khur thanh HjS. 

C. H2SO4 oxi hoa HI thanh I2 va nd bi khur thanh H2S. 

D. I2 oxi hoa HjS thanh H2SO4 va nd bj khur thanh HI. 

2. Cho cac phuong trinh hoa hgc : 

a) SO2 + 2H2O + Br2 > 

b) SO2 + H2O < = ^ 

c) 5SO2 + 2KMn04 + 2H2O > 

d) SO2 + 2H2S > 

e) 2SO2 + O2 < = ^ 

2HBr + H2SO4 

H2SO3 

K2SO4 + 2MnS04 + 2H2SO4 

3S + 2H2O 

2 S 0 , 

1. SO2 la chai oxi hoa trong cac phan img hoa hgc sau 

A. a, d, e. B. b, c. 

2. SO2 la chat khir trong cac phan iimg hoa hgc sau : 

A. b, d, c, e. B. a, c, e 

Hay chgn dap an dung cho cac trudng hgp tren. 

C. d. 

C. a, d, e. 

3. Khi khf H2S va axit H2SO4 tham gia cac phan img oxi hoa - khuf, ngudi ta cd nhan xet: 

- Hidro sunfua chi the hien tfnh khuT. 

- Axit sunfuric chi the hien tfnh oxi hoa. 

a) Hay giai thich dieu nhan xet tren. 

b) Dd'i vdi moi chai, hay dan ra mdt phan img hoa hgc de minh hoa. 

4. Cd nhumg chai sau : sat, lufu huynh, axit sunfuric loang. 

a) Hay trinh bay hai phuong phap dieu che hidro sunfua tir nhiimg chat da cho. 

b) Viei phuong trinh boa hgc cuia cac phan irng xay ra va cho biei vai trd cua lufu huynh 

trong cac phan img. 
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5. Cd 3 binh, mdi binh dung mdt chai khi la H2S, SOj, O2. Hay trinh bay phuong phap 
hoa hgc phan biet chai khi dung trong mdi binh. 

6. Cd 3 binh, moi binh dUng mgt dung djch sau : HCl, H2SO3, H2SO4. Cd the phan biet 
dung dich dung trong moi binh bang phUOng phap hoa hgc vdi mdt thud'c thii' nao 
sau day ? 

a) Quy tim. 

b) Natri hidroxit. 

d) Natri oxit. 

c) Bari hidroxit. 

e) Cacbon dioxit. 

Trinh bay each nhan biei sau khi chgn thud'c thuf. 

7. Cd the ton tai ddng thdi nhumg chai sau trong mdt binh chifa dugc khdng ? 

a) Khi hidro sunfua H2S va khf lufu huynh dioxit SOj. 

b) Khf oxi ©2 va khf clo CI2. 

c) Khf hidro iotua HI va khi clo CI2. 

Giai thich bang phuong trinh hoa hgc cua cac phan img. 

8. Nung ndng 3,72 g hon hgp bdt cac kim loai Zn va Fe trong bgt S dU. Chai ran thu dugc 
sau phan img dugc hoa tan hoan toan bang dung djch H2SO4 loang, nhan tha'y cd 
1,344 lit khi (dktc) thoat ra. 

a) Viei phuong trinh hoa hgc cua cac phan img da xay ra. 

b) Xac djnh khdi lugng mdi kim loai trong hon hgp ban dau. 
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• Bai 

L35 
BAI THL/C H A N H S 6 5 
TINH CHAT CAC HQP CHAT 

CUA LUU HUYNH 
• Ren luyen kT nang lam thf nghiem an toan, chfnh xac, dac biet 

ddi vol axit sunfuric dSc. 

• Lam thi nghiem chung minh duac : Hidro sunfua co tfnh khir ; 
Luu huynh dioxit co tfnh khir va tfnh oxi hoa ; Axit sunfuric dSc 
CO tfnh oxi hoa manh. 

I - N O I D U N G THI NGHIEM vA CACH TI^N H A N H 

1. Dieu che va chung minh tinh khu ciJa hidro sunfua 
- Ldp diing eu dieu ehe' khf H,S tir FeS va dung djch 

HCl (hinh 6.8). 

- Ddt khf hidro sunfua thoat ra tir dng vudt nhgn. 
Quan sat hidn tugng, vidi phuang trinh hoa hgc, 
xac djnh vai trd cae ehdt tham gia phan umg. 

2. Tinh khiir cua luu huynh dioxit 
Ddn khf luu huynh dioxit vao dung djch brom. 
Quan sat hidn tugng, vidi phuang trinh hod hge, 
xac djnh vai trd cae ehdt tham gia phan iing. 

3. Tinh oxi hoa ciJa luu huynh dioxit 
- Ddn khf H2S dieu che d trdn vao nudc, duge 

dung djch axit sunfuhidric. 

- Ddn khf SO2 vao dung djch H,S. 

Quan sat hidn tugng, vidi phuang trinh hod hge, 
xde djnh vai trd cae chat tham gia phan ting. 

4. Tinh oxi hoa ciia axit sunfuric dac 

Nhd vai gigt axit sunfuric dac vao dng nghidm (phai 
hei siie than trgng). Cho mdt vai la ddng nhd vao d'ng 
nghidm, dun ndng nhe. 

Quan sat hien tugng, vidi phuang trinh hod hge, 
xac djnh vai trd cac chdt tham gia phan umg. 

II-VI^T TUONG TRINH 

ii 
• n o 

HCl 

FeS 

Hinh 6.8. Thi nghiem 
dieu che va chifng minh 
tinh khCt cua hidro sunfua 
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Chuong 

U#S {1x6) p c a ^ teg ^A 

Cac phan iing hoa hoc xay ra nhanh, cham rat khae nhau. 
nghia la xay ra vdi tdc do rat khae nhau. Neu mot phan ung 
hoa hoc xay ra cham a dieu kien thudng thi bang each nao 
cd the tang dugc tdc do cua nd len ? 

Cd phai mgi phan iing deu chuyen hoa hoan toan cac chat 
phan ling thanh cac san pham khdng ? Neu phan Ong chi 
xay ra a muc do nao dd thi lam the nao cd the tang dugc hieu 
suai chuyen hoa cac chat phan ung thanh cac san pham ? 

Den xi axetilen-oxi dung de han, cit kim loai. 
Nhiet do cua ngon Ida axetilen chay trong oxi cao han nhieu 
(dat khoang 3000 °C) so vai chay trong khong khi... 

LaSa-ta-it-e (Le Chatelier) 
(1850 - 1936). tac gia cua 
nguyen li chuyen dich can bing 
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B̂ i T 6 C D O PHAN LfNG HOA HOC 
L36 

Khai niem ve tdc do phan ung hoa hoc va cac yeu to 
anh hudng den no. 

I - KHAI NI^M V^ T6C OO PHAN UNG HOA HQC 

1. Thi nghiem 

Chudn bj ba dung djch : BaCl2, Na2S203<'* va H2SO4 cd ciing ndng do 0,1 M de 

thuc hidn hai phan iing sau : 

BaCl2 + H2S04 —> BaS044 + 2HCl (1) 

Na2S203 + H2SO4 —> s i + SO2 + H2O + Na2S04 (2) 

a) Do 25 ml dung djch H2SO4 vao cdc dung 25 ml dung djch BaC^ ta thdy 

xudt hien ngay kdi tua trdng ciia BaS04. 

b) Do 25 ml dung djch H2SO4 vdo cdc khae dung 25 ml dung djch Na2S203, 

mdt ldt sau mdi thdy mau trdng due eua S xudt hidn. 

2. Nhan xet 

Tir hai thi nghidm trdn ta thdy rdng, phan ung (1) xay ra nhanh han phan iing (2). 

Ndi chung ede phan ting hod hgc khae nhau xay ra nhanh, eham rdt khae nhau. 
De danh gia miie do xay ra nhanh, cham cua cae phan iing hoa hgc, ngudi ta 
dua ra khai nidm td'c do phan iing hoa hgc, ggi tdt la tde do phan umg. 

ioc do phciii ung ia LIO Dicn linen nong do cua mot irong cac chai phan irng hoac 

san |")ham Iroiii: moi don \i thdi gian(2)_ Jhi du : 

Br2 +HCOOH —> 2HBr + CO2 

Liie ddu nong do Br2 la 0,0120 moi//, sau 50 giay ndng do la 0,0101 moi//. 

*'' Natri thiosunfat. 
*2* Khi tfnh tdc do can chi ro tinh tdc d6 theo chai cu th^ nao trong phan urng. 
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Tde do trung binh cua phan iing trong khoang thdi gian 50 giay tfnh theo Br2 la : 

0,0120mol// -0,0101mol// 
V = 

50s 
= 3,80.10--^mol/(/.s) 

II - CAC YEU TO ANN HUONG DEN TOC DO PHAN UNG 

1. Anh huoiig ciia nong dp 

Ihi ivjlih Thuc hidn phan iitig (2) bdng edeh chudn bj hai ede dung dung djch 

Na^S203 vdi cac ndng do khae nhau, sau dd do ddng thdi vdo mdi cdc 25 ml 

dung djch H2SO4 0,1M nhu hinh 7.1. Diing dua thuy tinh khudy nhe dung djch 

trong ca hai edc. So sanh thdi gian xudt hidn mau trdng due"* eiia luu huynh 
trong hai edc, ta thdy luu huynh xudt hidn trong cdc (a) sdm han, nghia la 
td'c do phan iimg trong cdc (a) ldn han. 

25 ml dd 
H2SO4 0,1M 

+ 
25 ml dd 
Na2S2O3 0,1M 

a) b) 

Hinh 7.1. Thi nghiem anh hitang cua ndng dd den toe dd phan itng 

V a y , '.lii l.'ii'^ iiiiii_ d o klial | ihai i Uiig. lo^ d. i | ) I M I I UM:J i a n : . 

2. Anh huong cua ap suat 

Ap sudt anh hudng dd'n td'c do phan ting ed chat khf. Khi iang ;ip MI ii. ncivj do 
chai kill laivj lli.-'o. urn loc do phan irng tang. 

Thf du, xet phan ting sau thue hidn trong binh kfn d nhidt do xae djnh : 

25 ml dd 
H2SO4 0,1M 

+ 

10 mldd 
Na jS jO jO . IM 

15 ml nudc cat 

2HI (k) H2 (k) + I2 (k) 

Td'c do phan iing khi dp sudt eua HI la 2 atm gdp 4 ldn tdc do phan iing khi 
dp sudt eiia HI la 1 atm. 

3. Anh huong ciia nhiet do 

Ihi nijhuiri Thue hidn phan iing (2) d hai nhidt do khae nhau (hinh 7.2). 

"* Liru huynh tao thanh nhieu se co mau vang nhat. 
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25 ml dd 
H2SO4 0,1M 

+ 
25 ml dd 
Na2S2O3 0,1M 
(phan itng duac thuc hien 
a nhiet do thudng) 

25 ml dd 
H2SO4 0,1M 

+ 
25 ml dd 
Na2S2O3 0,1M 
(phan itng duac thttc hien 
d khoang 50 °C) 

a) b) 

Hinh 7.2. Thi nghiem anh hudng cda nhiet do den toe do phan itng 

Dd thue hidn phan iing trong ede (b) edn dun ndng trudc hai dung djch Na2S203 

va H2SO4. Sau dd, do dong thdi vao mdi ede 25 ml dung djch H2SO4 0,1M, 

khudy nhe. So sanh thdi gian xudt hidn mau trdng due eua luu huynh trong hai 
edc, ta thdy luu huynh xudt hien trong ede (b) sdm han. 
Vay, kil l lai i i ; nhict c\o. loc do phan irng lang. 

4. Anh huong cua dien tich tiep xiic 
lb I ii.hicni Dung hai mdu da vdi (CaCOj) cd khdi lugng bdng nhau, trong dd 

mdt mdu ed kfeh thudc hat nhd ban. Cho hai mdu da dd cimg tae dung vdi hai 
the tieh bdng nhau cua dung djch HQ (du) cung ndng do (hinh 7.3). Phan iing 
xay ra nhu sau : 

CaCO^ + 2HC1 -̂  CaCl2 + COjt + H2O 

50 ml dd HCl 6% 

Da vol (dang khoi) 

50 m! dd HCl 6% 

Oa vol (hat nho) 

a) b) 

Hinh 7.3. Thi nghiem anh hudng cua dien tich tiep xiic cua cac chat phan ifng 
den toe dd phan itng 

Ta tha'y thdi gian dd CaCOj phan ting hdi trong ede (b) ft han trong cdc (a), 

vi chai rdn vdi kfeh thude hat nhd (da vdi dang hat nhd) ed tdng didn tfch be mat 
tid'p xtic vdi chdt phan ting (HCl) ldn ban so vdi chat rdn cd kfeh thude hat 
ldn ban (da vdi dang khdi) ciing khdi lugng, ndn cd tde do phan ung ldn ban. 
Vay, khi Iang dien lich licp \uc cua cac chat phan irng. tdc do phan irng tan>!. 
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5. Anh huong ciia chat xuc tac 

Chili xtic l;ic la chat lam lang loc c\y^ phan UIIL'' ' ' . iiiuiiiL! i.on lai sau klii ph.ni irng 

kei thuc. 

Thf du, H2O2 phan buy eham trong dung djch d nhidt do thudng theo phan iing sau : 

2H2O2 —> 2H,0 + O2T 

Ne'u cho vao dung djch nay mdt ft bdt MnO,, bgt oxi se thoat ra rdt manh. 

Khi phan iing kdi thiic. MnO, vdn edn nguydn ven. Vay, Mn02 la ehai xiic tae 

eho phan iing phan buy H-,0-,. 

Ngoai cac yd'u td trdn, mdi trudng xay ra phan iing, tde do khudy trdn, tae dung 
cua cac tia biie xa, v.v... eiing anh hudng ldn ddn tde do phan ung. 

Ill - Y NGHiA THUC T I I N CUA TOC DO PHAN UNG 

Cae yd'u td anh hudng dd'n tde do phan iing duge van dung nhidu trong ddi sdng 
va san xudt. Thf du, nhiet do eiia nggn lira axetilen chay trong oxi eao han nhidu 
so vdi chay trong khdng khf, ndn tao nhidt do ban eao hon. Thue phdm nau trong 
ndi dp sudt chdng chfn hon so vdi khi ndu d ap sudt thudng. Cac chai ddi rdn nhu 
than, eiii ed kfeh thudc nhd hon se chay nhanh hon. De tang td'c do tdng hgp 
NH3 tir N-, va H-,, ngudi ta phai diing chat xiie tac, tang nhidt do va thue hidn d 

ap sudt eao. 

BAI TAP 

1. y nao trong cac y sau day la dung ? 

A. Bai cir phan img nao cung chi van dung dugc mdt trong cac ye'u td anh hudng de'n 

toe do phan img de tang td'c do phan img. 

B. Bai cif phan img nao cung phai van dung dii cac yeu td anh hudng de'n td'c dp phan 

img mdi tang dugc td'c dp phan img. 

C. Tuy theo phan img ma van dung mgt, mdt sd hay tai ca cac ye'u td anh hudng den 

tdc do phan img de tang td'c do phan img. 

D. Bai cif phan img nao cung can chai xuc tac de tang td'c dp phan img. 

2. Tim mdt sd thi du cho moi loai phan img nhanh va cham ma em quan sat dugc trong 

cudc sd'ng va trong phdng thi nghiem. 

(1) Chai lam giam t6'c d6 phan iimg duoc gpi la chdt ire c/re'phan irng. 
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3. Ndng do, ap suai, nhiet do, dien tich tie'p xiic, chai xuc tac anh hudng nhuthe nao de'n 
td'c do phan irng ? 

4. Hay cho biei ngudi ta lgi dung yeu td nao de tang td'c do phan img trong cac trUdng 

hgp sau : 

a) Diing khdng khi nen, ndng thdi vao Id cao de ddt chay than cdc (trong san xuai gang). 

b) Nung da vdi d nhiet do cao de san xuai vdi sdng. 

c) Nghien nguyen lieu trUdc khi dUa vao Id nung de san xuai clanhke (trong san xuat 

xi mang). 

5. Cho 6 g kem hat vao mgt cdc dung dung dich H2SO4 4M (dU) d nhiet do thudng. 

Ne'u giQ nguyen cac dieu kien khae, chi bie'n ddi mdt trong cac dieu kien sau day thi 

td'c do phan img ban dau bie'n ddi nhuthe nao (tang len, giam xud'ng hay khdng ddi) ? 

a) Thay 6 g kem hat bang 6 g kem bdt. 

b) Thay dung djch H2SO4 4M bang dung dich H2SO4 2M. 

c) Thuc hien phan irng d nhiet do cao hon (khoang 50 °C). 

d) Dimg the tich dung djch H2SO4 4M gap ddi ban dau. 

Tu lieu 

CHAT XUC TAC MEN (ENZIM) 

Cai (ju.i tnnh hoa hoc t ron^ cc/ the song xay ra vcri toe dp nhanh chon^ va nhip nhang 

la nh(r ( o men. Men la ( hat xur tac sinh hoc. fvlen khcbng nhung lam tang tciic dc) phan 

irng ho,i hoc Ur Id'" den lO'-^ lan, ma con co tmh dac thii rat cao : hoat t inh xiic tac ciia 

men (kun ihe hien nga\ o dieu kien ap sLiat va nhit ' l dp binh thrrcrng c ua ecr the, mpt 

chat men c hi Lini xuc lac cho mc)t sci chat phan ung xac clinh, trong khi do nhirng chat 

con lai CO mat trong he khong b| anh hucrng. Trong CCJ the ngrrcri cu ten gan 30000 chai 

men khae nhau. Chung xuc tac cho hau het car phan irng hoa hoc xay ra trong co the. 

Chiint; h.in, men trong niroc bot la amilaza xuc tac cho sir chuyen hoa t inh hcM thanh 

ducrng ; men trong da d.iy la pepxin xuc tac cho su phan giai cac protein. 

Men CO the lon tai ducrc cr ngoai ecr the sc")ng \'a van bao loan ducrc kha nang xuc tac. 

Ng.n n,\\, ngrriri ta da tdng hcrp duoc \a laeh dcrcrc trr te bao scjng rat nhieu men khae 

nhau d i ' clung trong nhieu linh vuc nhu trong y hoc, cong nghiep thuc pham, cijng 

nghie|) ducrc pham v.v... Mot so thi cki : Trong cong nghiep thuc pham, men duoc sir 

dung Irong s,in xuat riroii, hia, h.inh mi , keo banh, chc" bien thit, ca, sira... ; Trong y hoc 

\a ( ong nghiep cluirc |)ham, men du(rc clung trcjng san xuat cac vi tamin, c hat khang sinh, 

de c luKi ( ,i( henh thieu men ham sinh v.v. 
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• Bai 

UL 
Bai BAI THUC HANH SO 6 

TOC DO PHAN UNG HOA HOC 

• Cling cd cac kien thuc ve cac yeu to anh hudng de'n toe do 
phan ung. 

• Ren luyen kT nSng quan sat, so sanh cac hien tuong thi nghiem 
va rut ra kei luan. 

I - NOI DUNG THI NGHIEM VA CACH TIEN HANH 

1. Anh huting ciia nong do den toe dg phan ting 
Chudn bj hai d'ng nghidm nhu sau : 

• Ong thli nhat chiia 3 ml dung djch HCl ndng do khoang 18%. 
• Ong thiir hai ehiia 3 ml dung djch HCl ndng do khoang 6%. 
Cho ddng thdi vdo mdi d'ng mdt hat kem cd kfeh thude gid'ng nhau. 
Quan sat hidn tugng xay ra trong hai dng nghidm va riit ra kdi luan. 
Vidi phuang trinh hod hgc eiia phan ung xay ra. 

2. Anh huong ciia nhiet do den toe do phan ung 
CTiudn bj hai d'ng nghidm, mdi d'ng dung 3 ml dung djch H-,S04 ndng do 

khoang 15%. Dun dung djch trong mdt dng dd'n gdn sdi. Cho ddng thdi vao mdi 
d'ng mdt hat Zn cd kfeh thude gid'ng nhau. Quan sat hien tugng xay ra trong hai 
d'ng nghiem va nit ra kdi luan. Vidi phuang trinh hoa hgc ciia phan iing xay ra. 

3. Anh hutrng eiia dien tich tiep xiie den toe do phan irng 
Chudn bj hai d'ng nghidm, mdi d'ng dung 3 ml dung djch H2SO4 ndng do khoang 
15%, sau dd chudn bj hai mdu Zn cd khdi lugng bdng nhau. Mdt mdu ed kieh 
thude hat nhd han mdu edn lai. Cho ddng thdi hai mdu kem dd vdo hai d'ng 
nghiem dung H-,S04 d trdn. Quan sat hidn tugng xay ra trong hai d'ng nghidm 
va nit ra kdi luan. Vidi phuang trinh hod hge ciia phan ting xay ra. 

II - VIET TUONG TRINH 
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5!i CAN BANG HOA HOC • Bai 

L38 
• The nao la can bang hoa hoc va su chuyen dich can bang 
hoa hoc. 

• Van dung nguyen If Lo Sa-to-li-e de xet doan su chuyen dich 
can bang hoa hoc. 

I - PHAN UNG M O T CHIEU, PHAN UNG THUAN NGHICH 

vA CAN BANG HOA HOC 

1. Phan ung mot chieu 

Xet phan iing sau : 

2KCIO3 ^ " ° - ) 2KCI + 3O2 

Khi dun ndng cae tinh the KCIO3 ed mat chdt xiic tde MnOj, KCIO3 phan huy 

thanh KCl va O-,. Cung trong didu kidn dd, KCl va 0-, khdng phan iing duge vdi 

nhau tao lai KCIO3. nghia la phan iing ehi xay ra theo mdt ehidu tir trai sang 

phai. Phan iing nhu the duge ggi la phan ung mot chicu. 

Trong phuang trinh hoa hgc ciia phan ung mdt ehidu, ngudi ta dung mdt miii tdn 

chi chidu phan ting. 

2. Phan ung thuan nghjch 

Xet phan ung sau : 

Phan ling ttiuan 

Cl, -I- H ,0 < . •—>- HCl + HCIO 
Ptian ufng nghich 

6 didu kidn thudng, Cl, phan iing vdi H2O tao thanh HCl vd HCIO, ddng thdi 

HCl va HCIO sinh ra eung tac dung duge vdi nhau tao lai C1-, va H-,0, nghla la 

trong ciing dieu kidn, phan ung xay ra theo hai ehieu trai ngugc nhau. 

Phan iing nhu the dugc ggi la phan ung thuan nghich. 

Trong phuang trinh hoa hgc eiia phan ting thuan nghjch, ngudi ta dimg hai mui 

ten ngugc chieu nhau thay eho mgt mui tdn ddi vdi phan ting mdt chieu. 



Hinti 7.4 Subien thien td'c dd 
phan Ung thuan va phan Ung nghich 

theo thdi gian 

3. Can bang hoa hoc 
Xet phan ung thuan nghjch sau : 

H2 (k) + I2 (k) <=^ 2HI (k) 

Cho H2 vd I2 vao trong mdt binh kin d 

nhiet do cao va khdng doi. Liie ddu tde do 
phan ung thuan (Vj) ldn vi ndng do H2 va I2 

ldn, trong khi dd td'c do phan ting nghjch 
(Vj,) bang khdng, vi ndng do HI bdng 

khdng. Trong qua trtnh didn ra phan ting, 
ndng do Hj va Ij giam ddn nen Vj giam 

ddn, edn v̂^ tang ddn vi ndng do HI tang 

ddn. Dd'n mdt liic nao dd v̂  trd ndn bdng v̂ ,̂ t 

khi dd ndng dd edc chdt trong phan ung 
thuan nghjch tren day dugc giii nguyen, 
nd'u nhidt dd khdng bid'n ddi. Trang thai 
nay ciia phan ung thuan nghjch duge ggi la 
can bdng hoa hgc (hinh 7.4). 

O trang thai can bang, khdng phai la phan ung dimg lai, ma phan iing thuan va 
phan ling nghjeh vdn xay ra, nhung vdi td'c do bdng nhau (v̂  = v̂ )̂. Dieu ndy 

cd nghla la trong mdt dan vj thdi gian, ndng do eae chdt phan ung giam di 
bao nhidu theo phan ung thuan lai dugc tao ra bdy nhidu theo phan iing nghjeh. 
Do dd, Clin bang hoa hoc la ciin bang dgng. 

vay, can bang boa hoc la trang thai cua phan irng thuan nghich khi tdc do 
phan img thuan bang toe do phan img nghich. 

Dac di^m cua phan ung thuan nghjeh la cac ehdt phan ung khdng chuydn hoa 
hoan toan thanh cae san phdm, ndn trong he can bang ludn ludn cd mat cae chat 
phan ling va ede san phdm. 

Thf du, cho 0,500 mol//<'> H2 va 0,500 moi// I2 vdo trong mdt binh kfn d 

nhidt do 430 °C. Nd'u phan iing la mdt ehilu thi Hj va I2 se phan ung hdi 

tao thanh 1,000 moi// HI. Nhung day Id phan ung thuan nghjeh, ndn ehi thu dugc 

0,786 moi// HI va cdn lai 0,107 moi// H2, 0,107 moi//12. 

<" D6i v6i chai khi, ndng do moi// la s6' moi khf co Uong 1 h't khi. 
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II su CHUYEN DICH CAN BANG HOA HQC 
1. Thi nghiem 

Ldp bd dung cu gdm hai d'ng nghidm cd 
nhanh (a) va (b), dugc ndi vdi nhau bdng 
mdt d'ng nhua mdm, cd khoa K md (hinh 
7.5). 

Nap day khf NO-, vao ca hai d'ng (a) va (b) 

d nhidt do thudng. Niit kfn ca hai d'ng, 
trong dd cd can bdng sau : 

2N0, Ik) <=^ Np^ik) 

(tndu ndu do) (khong mdu) 

Nuoc c3a 

Hinh 7.5. Thi nghiem dS nhan bie't sU 
chuyen dich can bing cCta phan ifng 

2NO2 (k) <=z± N2O4 (k> 

Mau eua hdn hgp khf trong can bdng d ea hai d'ng (a) va (b) la nhu nhau. 

Ddng khoa K lai dd ngan khdng cho khf d hai dng khuech tan vdo nhau. 
Ngam d'ng (a) vao nude da. Mdt lat sau lay ra, so sanh mau d d'ng (a) vdi d'ng (b), 
ta tha'y mau d d'ng (a) nhat hon. Vay, khi ta lam lanh d'ng (a), cac phan tir NO2 

trong d'ng dd da phan iing them de tao ra N2O4, lam ndng do NO2 giam bdt va 

ndng do N-,04 tang thdm. Hidn tugng dd duge ggi la sucliu\cn dich can bang 

hioii hoc 

2. Djnh nghla 
.Suchuvcn dich can bang hoii hoc la sudi chuyen l i t trang that can bang na_\ sang 

Hang thai can bang khae do lac dong cua cac yeu to tir ben ngoai Icn ciin bang. 

Nhirng yd'u td lam chuydn djch can bdng la ndng do, ap sudt va nhidt do. 
Chung duge ggi la eae yd'u td anh hudng dd'n can bang hoa hgc. 

Ill - cAc Y û T6 ANN HU6NG D^N CAN BANG HOA HQC 

1. Anh huong ciia nong dp 

Xet he can bdng sau trong mdt binh kfn d nhidt dg cao va khdng ddi : 

Cir) + CO-,(k) < = ^ 2CO Ik) 

Khi he phan iing dang d trang thai can bdng, nghia la v^ = v^, ndng do cac chdt 

trong phan iing khdng bid'n ddi niia. 

Nd'u ta eho them vdo he mdt lugng khf CO2, ndng do CO2 trong he se tang ldn 
lam eho ngay lue dd v̂  trd ndn ldn ban v ,̂ CO2 se phan ung thdm vdi C tao ra 
CO cho dd'n khi v̂  lai bdng v̂ ,̂ liie dd can bdng mdi duge thidi lap. Ci trang thai 
can bdng mdi, ndng do cac chat se khde vdi d trang thai can bdng eu. 
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Vay, khi them CO, vao he can bdng, can bdng se chuydn djch theo ehieu tir trai 

sang phai (theo chidu thuan), chieu lam giam ndng do CO, thdm vao. 

Qud trinh ehuyen djch can bdng xay ra tuong tu khi ta ldy bdt khf CO ra khdi 
can bdng. vi khi dd v̂  < v̂ . 

Ngugc lai, nd'u ta cho them khf CO vao hoae lay bdt khf CO, ra khdi he can bdng 
thi lue dd Vj < V , can bdng se ehuydn djch tu phai sang trai (theo ehieu nghjch), 
nghia la theo ehieu lam giam ndng dg CO hoac ehidu tang ndng do CO-,. 
Tir su khao sat d trdn ta thay rdng, khi tang lioac giam nong cU} nioi chai trong 
can bang, thi can bang bao gio' cimg chu\cn dich ihco chieii lam giam tac dong 
cua \ iec lang hoac giam nong do cua chat do. 

Luu y rdng, nd'u trong he can bdng ed ehdt rdn (d dang nguydn ehdt). thi vide 
thdm hoae bdt lugng ehdt ran khdng anh hudng den can bdng, nghia la can bdng 
khdng ehuydn djch*". 

2. Anh huong cua ap suait 

Xet he can bdng (1) trong xi lanh kfn cd pft tdng (hinh 7.6) d nhiet do thudng 
va khdng ddi : 

N2O4 (k) 2N0, (k) (1) 

He 
can 
bing 

Hinh 7.6. Thi nghiem chimg minh anh hudng cua ap suat de'n can bing : 

N20.,(k) ^=± 2N02(k) 

Thf nghidm chiing td rdng, khi he dang d trang thai can bdng, nd'u ta tang ap sudt 
ehung ciia he ldn, bdng each ddy pft tdng vao dd eho the tfeh ehung eua he giam 
xud'ng, thi sd moi khf NO-, se giam bdt. ddng thdi sd moi khf N2O4 se tang them. 

nghia la can bdng chuyen djch theo ehidu nghjch. 

Nhaii xci ; Nhin vao phan ung (1) ta thay cii hai moi khf NO, phan ung tao ra 
mdt moi khf N,04, nghla la phan iing nghjeh lam giam sd moi khf trong he, do 
dd lam giam dp sudt chung cua he. 
Nhu vay, khi tang dp sudt ehung eiia he can bdng tren, can bdng chuyd'n djch 
theo chidu nghjch, chidu lam giam ap sudt chung cua he, nghia la chuye'n djch 
vd phfa lam giam tac dgng ciia vide tang ap suat ehung. 

(1) Trir trircmg hap viec them hoac bin nay gay ra sir bien doi ap suai chung cua he. 
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Bay gio nd'u ta lam giam dp sudt ehung eua he can bdng tren bdng each keo 
pft tdng ra de eho the tfeh ehung eua he tang ldn, thi sd moi khi NO2 se tang 

thdm, ddng thdi sd moi khf N2O4 se giam bdt. Vay, can bdng chuyen djch theo 

chidu thuan, chieu lam tang sd moi khf trong he, nghia la ehuyen djch ve phfa 
lam giam tac ddng ciia vide giam dp sudt ehung. 

vay, khi timg lioiic giam ap suai ehung ciia he can bdng, thi can bdng bao gid eung 
chuyen dich theo chicu lam giam liic ddng ciia viec tang hoac giam dp sudt dd. 

Tir cac thf nghidm trdn, ta suy ra : ne'u phan iing ed so moi khf 6 hai vd' cua 
phuang trinh hod hgc bdng nhau hoac phan ting khdng cd chdt khf, thi dp suat 
khdng anh hudng dd'n can bdng. Thf du, ap sudt khdng anh hudng dd'n cac can 
bdng sau : 

H2 (k) + I2 (k) ^=^ 2HI (k) 

¥ep^(r)-^'iCO(k) <=^ 2Fe (/-j-t-3CO2 (/t) 

3. Anh huong ciia nhiet do 

Dd nghidn ciiu anh hudng eua nhidt do dd'n can bdng hod hgc cdn bidt khai nidm 
phan ling toa nhidt va phan ung thu nhidt. 

Cdc phan ung hoa hge thudng kem theo su giai phdng hoac hdp thu nang lugng 
dudi dang nhidt. Thf du, khi eho vdi sd'ng (CaO) tac dung vdi nudc, ta thdy hdn 
hgp tao thanh sdi ldn. Phan iing nhu the' la phan iing toa nhiet. Nguge lai, khi 
nung da vdi (CaCOj) de san xudt vdi sd'ng, ta phai lien tuc cung cdp nhidt cho 

phan ling. Dd la phan ting thu nhiet. 

De ehi lugng nhidt kem theo mdi phan iing hod hgc, ngudi ta dung dai lugng 
nhiel phan irng. kf hidu la AH. Phan ung toa nhidt thi edc chdt phan ung mdt bdt 
nang lugng ndn gia trj AH cd ddu am (AH < 0). Nguge lai, phan ung thu nhiet, 
cac ehat phan ung phai ldy thdm nang lugng d^ tao ra cae san phdm, ndn gid trj 
AH ed ddu duang (AH > 0). Thf du : 

CaO + H2O — ^ Ca(0H)2 AH = - 65 kJ 

CaC03 - ^ CaO -1- CO2 AH =-1-178 kJ 

De nghidn ciiru anh hudng eua nhiet do dd'n can bdng hod hgc ta xet lai can bdng 
(2) trong binh kfn : 

N2O4W <=^ 2N02(A:) AH = 58kJ 

(khong mdu) (mdu ndu do) 
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Phan ung thuan thu nhidt (AH = 58 kJ > 0). Phan iing nghjeh tod nhidt 
(AH = - 5 8 k J < 0 ) . 

Khi hdn hgp khf trdn dang d trang thai can bdng, nd'u dun ndng hdn hgp khf bdng 
each ngam binh dung hdn hgp vao nude sdi, mdu nau dd eua hdn hgp khf dam ldn, 
nghia la can bdng ehuyen djch theo chidu thuan, chieu eua phan ung thu nhidt. 

Nd'u ldm lanh bdng each ngam binh dung hdn hgp khf vdo nude da, mau eiia hdn 
hgp khi nhat di, nghia la can bdng ehuydn djch theo ehidu nghjeh, chieu cua 
phan iimg toa nhidt^". 

Nhu vay, khi tang nhitit do. cim bang chuyen dich theo chiim phan irng thu nhicln. 
nghia hi chieu kim giam tiic dgng cua viec liing nhicn do vii khi giam nhiijt do. 
can bang chuyen djch theo chicju phan img toa nhiet. chieu linn giam liic dgng 
eiia viec giam nhiet do. 

Ke't luan : 

Ba yd'u to ndng do, dp sudt va nhidt do anh hudng ddn can bdng hod hgc da dugc 
La Sa-ta-li-d (H. Le Chatelier, 1850 - 1936, nha hoa hgc Phdp) tdng kdi thanh 
nguydn If dugc ggi la nguxcn li chuyen dich ciin biing Lo Sa-tiT-li-c nhu sau : 

Mdt phan irng tluiiin nghich dang o liang thai ciin bang khi chiu mgt tiic dgng 
tir ben ngoiii nhu bien ddi none do. lip suiii. nhic:t dcr. thi cim bang se chuyen dicii 
theo chieu kim giam tiic dgng ben ngoiii dd. 

4. Vai tro cua chait xiic tac 

Chdt xiic tdc lam tang td'c dg phan iing thuan va td'c do phan ting nghjch vdi sd 
ldn bdng nhau, nen chiu xiic tac khong anh huong den ciin bang hoii hgc. 
Khi phan iing thuan nghjch chua d trang thai can bdng thi chdt xiie tdc cd tde 
dung lam cho can bdng dugc thiei lap nhanh chdng hon. 

IV - Y NGHTA CUA T 6 C DO PHAN UNG VA CAN BANG 

HOA HQC TRONG SAN XUAT HOA HQC 
De thdy y nghia eiia td'c do phan iing va can bdng hoa hge trong san xudt 
hod hgc, ehiing ta ldy mdt sd thf du sau day : 

Thi du I. Trong qua trinh san xudt axit sunfuric phai thue hidn phan iing sau : 

2S0, (A) +0^_ik) <=^ 2S0^ Ik) A H < 0 

Trong phan iing nay ngudi ta diing oxi khdng khf. 

"> Co the tien hanh thi nghiem nhu Mnh 7.5. 



6 nhiet do thudng, phan iing xay ra rdt eham. Di tang tde do phan ung phai 
dimg chdt xiic tac va thuc hidn phan irng d nhidt do kha eao. Nhung day la phan 
ling toa nhidt, ndn khi tang nhidt do, can bdng chuyen djch theo ehidu nghjeh 
lam giam hieu sudt eiia phan ifng. Di han ehe tae dung nay, ngudi ta da diing 
mdt lugng du khdng khf, nghia la tang ndng do oxi, lam eho can bdng chuyen 
djch theo ehieu thuan. 

Thi du 2. Trong cdng nghiep, amoniac dugc tdng hgp theo phan iing sau : 

N, rAj + 3H2 î i ^=^ 2NH3W A H < 0 

Dae diem eua phan ting nay la td'c dg rdt eham d nhidt do thudng, toa nhidt va 
so moi khf eiia san phdm ft ban so vdi sd moi khf eiia ede chat phan ung. Do dd, 
ngudi ta phai thuc hidn phan ting nay d nhiet do cao, ap sudt eao va diing chiit 
xiic tde. O ap suai eao, can bdng chuyen djch sang phfa tao ra NH3, nhung a 

nhidt dg cao, can bdng chuydn djch ngugc lai, ndn ehi thue hien dugc d nhiet do 
thfch hgp. 

BAI TAP 
1. y nao sau day la dimg ? 

A. Bait cir phan irng nao cung phai dat den trang thai can bang hoa hoc. 

B. Khi phan ifng thuan nghich d trang thai can bang thi phan ifng dimg lai. 

C. Chi cd nhung phan img thuan nghich mdi cd trang thai can bang hoa hgc. 

D. O trang thai can bang, khdi lugng cac chai d hai ve cua phuong trinh hoa hgc phai 
bang nhau. 

2, He can bing sau dugc thUc hien trong binh kin : 

2SO2 (k) + O2 (k) ^ = ^ 2SO3 (k) AH < 0 

Ye'u td nao sau day khdng lam nong do cac chai trong he can bang bie'n ddi ? 

A. Bien ddi nhiet do. 

B. Bie'n ddi ap suai. 

C. Su cd mat chai xiic tac. 

D. Bie'n ddi dung tich cua binh phan irng. 

162 



3. Can bing hoa hgc la gi ? Tai sao ndi can bang hoa hoc la can bang ddng ? 

4. The nao la su chuyen dich can bang ? Nhifng ye'u td nao anh hudng den can bang hoa 

hgc ? Chai xuc tac cd anh hudng de'n can bang hoa hoc khdng ? Vi sao ? 

5. Phat bieu nguyen li chuyen dich can bang LO Sa-to-li-e va dUa vao can bing sau de 

minh hoa : 

C (r) + CO2 (k) < = ^ 2C0 (k) AH > 0 

6. Xet cac he can bang sau trong mdt binh kin : 

C w + H j O w < = ^ CO w + H2 W A H > 0 (1) 

CO (k) + H2O (k) < = ^ CO2 (k) + H2 (k) AH < 0 (2) 

Cac can bing tren chuyen dich nhu the nao khi bien ddi mgt trong cac dieu kien sau ? 

a) Tang nhiet do. 

b) Them lugng hoi nude vao. 

c) Them khi H2 vao. 

d) Tang ap suai chung bang each nen cho the tich ciia he giam xud'ng. 

e) Diing chai xiic tac. 

7. Clo phan img vdi nUdc theo phUOng trinh hoa hgc sau : 

CI2 + H2O < = ^ HCIO + HCl 

Dudi tac dung ciia anh sang, HCIO bi phan buy theo phan img : 

2HCIO > 2HCI + O2 t 

Giai thich tai sao nudc clo (dung dich clo trong nudc) khdng bao quan dugc lau. 

8. Cho phan img sau : 

4CuO (r) < = ^ 2CU2O (r) + O2 (k) AH > 0 

Cd the diing nhung bien phap gi de tang hieu suai chuyen hoa CuO thanh CU2O ? 



Tu lieu 
MOT PHUONG PHAP SAN XUAT HIDRO 
TRONG CONG NGHIEP 

Khoano 7S".. hidro diro( san xuat bang qua tnnh retominh h(ri nur/c. Trong qua trmh nay 

hidrocacbon dront; khi thien nhien) va hoi nucrc phan ung vr>i nhau tao ra hidro va 

cacbon monooxit. Phan Lrng retominh hoi nuac duac thuc hien theo hai giai doan : 

giai doan relominh sir cap va retominh thu cap. Trong giai doan so cap, hdn h(r|j hoi 

nucrc \a hidrocac bon ducrc nen den ap suai khoang .30 atm va ducrc dot nong tren chat 

xuc tac niken oxit cr khoang 800 "C. Giai doan thu cap duac thuc hien d nhiet dp cao 

hern fkhoang 1000 " O \cri su co mat cua khong khi de chuyen hoa hidrocacbon con lai 

6 giai doan sc7ca|j. Hai |jhan ung chmh (voi chat dai dien la CH^) nhu sau : 

CH^ (A) - i -H .O ^• < = ^ CO (A/ +W,.,(k}; (1) A H > 0 ; giai doan so cap 

ICH^ik' + O, iki < = ^ 2Ci) iki + AH , ik): (2) A H > 0 : giai doan thu cap 

Khi H , tac) ra lan CO va htri nuoc ducK clan C|ua chat xuc tac C u O - Z n O 

a khoang iOO "C : 

C() + H , 0 -^ C O , + H , 

De tac h H , khoi CO , ngrrcri ta dung dung dich K ,COj hap thu C O , a ap suai cao : 

C O , + K,CO( + H , 0 ^ 2 K H C O , 

Do ca hai phan ung H) va (2) dĉ 'u thu nhiet, nen theo nguyen li La Sa-to-li-e, qua tnnh 

tacj ra san pham thuan lcri cr nhiet dp cao. 

O ap SLiat c ao khong thuan lcri c ho qua trmh tao ra H , vi ca hai phan ung de?u co scr moi 

kill c ua san pham Icrn hern scj moi khi cua cac c hat phan ung. Tuy nhien, trong thuc te 

cac phan irng Uen dceLi thuc hien cr ap suai cao, vi H , tao ra ducrc sir dung khep kin de 

tcMig hc/p N H , (di tu N , \a H ,, a ap suai cao hieu suai tao thanh N H , cao han). 

Nha may phim dam cr Phu Mi iBa Ria - Vung Tau) san xuai N H ^ (sau do thanh ure) theo 

C|u\ trmh khep km nay. 
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Bdi doc them 

HANG SO CAN BANG 

Khi phan ung thuan nghjch d trang thai can bang, nong do cac chai trong phan ting 
khong bien doi nua (neu dieu kien phan ung khong bie'n doi), nen co the dua ra mot dai 
luong dac trung cho can bang, do la hang sd can bang. 

Thi du, cho 0,67030 moi// khi N2O4 vao mot binh kin d 25 °C xay ra phan iing sau : 

N2O4 Ik) < = ^ 2NO2 (k) 

Khi phan ung d trang thai can bang thu duac 0,0546 moi// khi NO^ va cdn lai 
0,6430 moi// khi N2O4, khi do ti sd sau la mot hang sd : 

[NO2F ^ (00546)1 ^ _ 3 ^ , 

[N2O4I 0,6430 ^ 

0 day : INO2I va [N2O4] la nong do moi ciia khi NO2 va N2O4 d trang thai can bang ; 
K̂  la hang sd can bang (c la chu viei tat ciia tiJ- concentration, nghTa la nong dp) ciia phan 
ung. Gia trj K̂ , ciia phan ring xac djnh chi phu thupc vao nhiet do. 

Trudng hgp tong quat: aA + bB < cC + dD 

A, B, C va D la cac chai khi hoac cac chai tan trong dung dich. 

icr[D]d 
[AplBjb 

Trong dd, K̂  la hang sd can bang ciia phan ung. Odi vai phan ung xac dinh, 
Kj. chi phu thuoc vao nhiet do. 

[A], [B], [Cl va [D] la nong dp moi ciia cac chai A, B, C va D a trang thai can bang ; 
a, b, c va d la he so ti lucrng cac chai A, B, C va D trong phuang trinh hoa hoc ciia 
phan ung. 

Nong do cac chai a ve phai ciia phuang trinh hoa hoc ducrc dat 6 tir so, con nong do 
cac chai d ve trai ciia phuang trinh hoa hoc duac dat a mau sd. Ne'u trong can bang co 
chai r in tham gia thi nong dp chai ran duac coi la hang sd, nen no khong co mat trong 
bieu thuc hang so can bang. Thi du : 

Khi phan ung thuan nghich tren d trang thai can bang, ta co : L———— = K^ 

V ^ [CO] 
C (r) + CO, Ik) < = ^ 2CO (k) • K, -2 " ' ^ " ' ^ [CO, ' 2 ' 

Hang sd can bang co y nghia rai lan. No cho biei lugng cac chai phan ung con lai va 

luang cac san pham tao ra d trang thai can bang, do do biei duac hieu suai ciia phan 

ung. Thi du : CaC03 W < = ^ CaO ir) + COj (k); K̂  = [CO2I 

6 820 °C, K̂  = 4,28.10^1 do do [CO2) = 4,28. lO'^ moi//. 

6 880 -̂ C, K̂  = 1,06.10-^, nen [CO2I = 1,06.10-^ moi//. 

Vay, d nhiet dp cao han, khi phan ung d trang thai can bang, luang CO2 (ddng thoi 
luang CaO) tao ra theo phan ung nhieu han ; nghia la d nhiet do cao han, hieu suai 
chuyen hoa CaCO, thanh CaO va COj Ion han. ^ 



Bai LUYEN TAP : 
TOC DO PHAN UNG 

VA CAN BANG HOA HOC 

• Bai 

L39 
• Cung CO cac kien thik: ve tdc dp phan ung va can bang hoa hoc. 

• Ren luyen viec van dung nguyen li chuyen djch can bang 
La Sa-to-li-e cho cac can bang hoa hoc. 

A - KIEN THUC CAN N A M VUNG 
1. Tdc do phan iing tang khi : 

a) Tang ndng dg ehdt phan iing'". 

b) Tang ap suai chdt phan iimg (nd'u Id ehdt khf). 

e) Tang nhidt dg eho phan ting'-'. 

d) Tang didn tfch tid'p xiie eua cac ehdt phan iing. 

e) Cd mat ehai xiie tde. 

2. Can bdng hoa hgc la trang thai eiia phan ung thuan nghjeh khi tde do phan ung 
thuan vd tde do phan iing nghjch bdng nhau. 

3. Su chuydn djch can bdng la su di chuyen tir trang thai can bdng nay sang trang 
thai can bdng khae do tac dgng ciia eae ydu td tir ben ngoai ldn can bdng (su bid'n 
ddi ndng dg, ap sudt, nhidt do) duge the hidn trong nguydn If La Sa-to-li-d : 

a) Khi tang ndng do mdt chdt nao dd (trir chat rdn) trong can bdng, can bdng se 
chuydn djch theo ehieu phan ung lam giam ndng do ehdt dd vd ngugc lai. 

b) Khi tang dp sudt chung eua he can bdng, can bdng se ehuydn djch theo ehieu 
phan ling ed sd moi khf ft hon va nguge lai. 

e) Khi tang nhidt dg, can bdng se chuyen djch theo chidu phan ting thu nhidt va 
nguge lai. 

B - BAITAP 

1. Ndi dung nao the hien trong cac cau sau day la sai ? 

A. Nhien lieu chay d tang khi quyen tren cao nhanh hon khi chay d mat dai. 

B. Nudc giai khat dugc nen khi CO2 vao 6 ap suai cao hon se cd dp chua (do axit) 
Idn hon. 

C. ThUc pham dugc bao quan d nhiet dp tha'p hon se giif dugc lau hon. 
D. Than chay trong oxi nguyen chai nhanh hon khi chay trong khdng khi 

''•-' Trir mot sd trircmg hap ngoai le. 
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2. Cho biei can bing sau dugc thuc hien trong binh kfn : 

PCI5 (k) < = ^ PCI3 (k) + CI2 (k) AH > 0 

Ye'u td nao sau day tao nen sU tang lugng PCI3 trong can bing ? 

A. Lay bdt PCI5 ra. 

B. Them CI2 vao. 

C. Giam nhiet dp. 

D. Tang nhiet do. 

3. Co the diing nhumg bien phap gi de tang td'c do ciia da sd phan dng xay ra cham d 
dieu kien thudng ? 

4. Trong cac cap phan img sau, phan img nao cd tdc do ldn hon ? 

a) Fe + CUSO4 (2M) va Fe + CUSO4 (4M). 

b) Zn + CUSO4 (2M, 25 °C) va Zn + CUSO4 (2M, 50 °C). 

c) Zn (hat) + CUSO4 (2M) va Zn (bdt) + CUSO4 (2M). 

d) 2H2 + O2 ' ° ' ^ ^ ' " ^ > 2H2O va 2H2 + O2 '°^^pf"^ ) 2H2O. 

(Ne'u khdng ghi chu gi them la so sanh trong ciing dieu kien.) 

5. Cho biei phan img thuan nghich sau : 

2NaHC03 (r) < = ^ Na2C03 (r) + CO2 (k) + H2O (k) AH > 0 

Cd the diing nhimg bien phap gi de chuyen hoa nhanh va hoan toan NaHC03 
thanh Na2C03 ? 

6. He can b ing sau xay ra trong mpt binh kin : 

CaC03 (r) « = ^ CaO (r) + COj (k) AH > 0 

Dieu gi se xay ra ne'u thUc hien mgt trong nhirng bie'n ddi sau ? 

a) Tang dung tich ciia binh phan img len. 

b) Them CaCOg vao binh phan img. 

c) Lay bdt CaO khdi binh phan img. 

d) Them it gigt NaOH vao binh phan dng. 

e) Tang nhiet dp. 

7. Trong sd cac can bing sau, can bang nao se chuyen dich va chuyen djch theo chieu 

nao khi giam dung tich cua binh phan img xud'ng d nhiet do khdng ddi : 

a) CH4 (k) + HjO (k) <=^ CO (k) + 3H2 (k) 

b) CO2 (k) + H2 (k) ^ = ^ CO (k) + H2O (k) 

c) 2SO2 (k) + O2 (k) < = ^ 2SO3 (k) 

d) 2HI (k) < = ^ H2 (k) + I2 (k) 

e) N2O4 (k) < = ^ 2NO2 (k) 
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Kf hieu nguyen tif 11 
Ki'ch thudc nguyen tif '' 
Kim cuong ®^ 

L 
Lien ket ba ^'' 
Lien kei cpng hoa trj 61, 62, 63 

lien kei cpng hoa trj c6 cue 62 
Hen kei cpng hoa trj khong cue 62 
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Trang 
Lien kei don 61 
Lien kei ion 58, 63 
Ldp electron 20 
Luu huynh dioxit 135, 136 
Luu huynh trioxit 137 

M 
MCfc nang lupng ciia cac phan Idp 20, 24 

N 
Natri 40 
Natri clorua 58, 59 
Nguyen td hoa hoc 11 
Nguyen tif khdi 12 
Nguyen tif khoi trung binh 13 
Nhdm A 34, 39, 40 
Nhdm B 34 
Nhdm halogen 93, 94 
Nhdm kim loai kiem 40 
Nhdm khf hiem 39 
Nhdm nguyen td 34 
Nhdm oxi - luu huynh 123 
Nito 61 
Nudc 67, 71 
Nudc clo 98 
Nudc Gia-ven 107 

o 
Obitan (Khai niem obitan) 22 
Oxi 124 
Ozon 126 
O nguyen td 33 

P 
Phan Lfng 

mpt chieu 156 
thuan nghjch 156, 157 

Phan Lfng hoa hop 84 
Phan Crng oxi hoa - khif 78 

khai niem 78, 80 
lap phuong trinh hoa hoc 80 

Phan Crng phan huy 84 
Phan Cfng the 85 
Phan Crng trao ddi 85 
Phan Idp electron 20 

Q 
Qua trinh khif (su khif) 79 
Qua trinh oxi hoa (su oxi hoa) 79 
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Trang 

Ro-do-pho (thf nghiem Ro-do-pho) 7 

Sd electron toi da trong 1 Idp 20, 21 

Sd electron tdi da trong mpt phan Idp 20, 21 

Sd hieu nguyen tif 11 

Sd khdi 10 

Sd oxi hoa ciia nguyen td 73, 85 

Su bie'n dd'i tuan hoan cau hinh electron 38 

Su bien doi tuan hoan tinh chai cac nguyen td 42, 43 

Sukhif 79 

Su oxi hoa 79 

Su phat minh ra bang tuan hoan 32 

Thanh phan nguyen tir 4 

Thi nghiem cua Tdm-xOn 4, 5 

Tieu sir Men-de-le-ep 36 

Tinh the ion NaCI 58, 59 

Tinh the phan tif ciia nudc da 71 

Tinh the nguyen tif 69 

Tinh the phan tif 70 

Tinh chai ciia cac chai cd lien kei cpng hoa tri 63 

Tinh chai chung cua hpp chai ion 59 

Tinh chai chung ciia tinh the nguyen tif 69 

Tfnh chai chung ciia tinh the phan tif 70 

Tfnh kim loai 42 

Tfnh phi kim 42 

Tdc dp phan Cfng hoa hpe 150 

anh hudng ciia ap suai 151 

anh hudng ciia chai xuc tac 153 

anh hudng ciia dien tfch be mat 152 

anh hudng ciia nhiet dp 151 

anh hudng ciia ndng dp 151 

djnh nghTa 150 

thuc hanh 155 

tulieu 164 

y nghTa thuc tien 161 

Vo nguyen tif 6,19 
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HUAN CHUONG HO CHI MINH 

VUONG MIEN KIM CUONG 
CHAT LUONG QUOCTE 

\ sAi SACH GIAO KHOA LOP 10 7 
1.T0ANHOC 

• OAlS6lO» HiNH HOC 10 

2. VAT Li 10 

3. H O A H O C I O 

4. SINH HOC 10 

5. NGO' VAN 10 (tap mpt, tap hai 

6. LjCH Sl}'10 

7. OIA Li 10 

SACH GIAO KHOA LOP 10 - NANG CAO 

Ban Khoa hoc TL; nhien : 

S.TINHOC 10 

9. CONG NGHE 10 

10. GlAO DUC CONG DAN 10 

11. GlAO DUC QUOC PHONG -AN NINH 10 

12. NGOAI NGiJ 

• TltNGANHIO • T I E N G P H A P I O 

• T I E N G N G A I O • T IENG T R U N G QUOC 10 

Ban Khoa hoc Xa hoi va Nhan van 

TOAN HOC (OAI SO 10, HiNH HOC 10) 

VAT Li 10 . HOA HOC 10 . SINH HOC 10 

NGO VAN 10 (tap mot. tap hai) 

LICH S010. OIA Li 10 

NGOAI NGU (TIENG ANH 10, TIENG PHAP 10, 

TIENG NGA 10, TIENG TRUNG QUOC 10) 
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