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GIAl SACH GIAO KHOA MON HOA HQOC LOP 10
BQ SACH: CHAN TROI SANG TAO
CHUONG 2. BANG TUAN HOAN CAC NGUYEN TO HOA HQC
Bai 6. Xu hwéng bién doi mat sé tinh chit cia nguyén tir cac nguy@n t6, thanh phan va mat sé tinh
chét ciia hep chit trong mét chu ki va nhém

Mé dau:
Kim loai kiém 14 cac kim loai nhém IA, bao gom: lithium (Li), sodium (Na), potassium (K), rubidium (Rb),
caesium (Cs), francium (Fr). Ching phan tmg dugc véi nudce va gidi phong khi hydrogen. Vay kha nang
phan g voi nude cia cac kim loai trén c¢6 gidng nhau hay khong? Dya vao bang tudn hoan cac nguyén to
héa hoc, ching ta c6 thé giai thich dugc xu hudng bién dbi tinh chat hoa hoc co ban ciia nguyén tir cac
nguyén t6 khong?
Loi giai chi tiét:
- Céc kim loai nhom IA: Kha ning phan ing v6i nudc cua cac kim loai khong giéng nhau, kha nang phan
g voi nude giam dan
- Dya vao bang tudn hoan cac nguyén t6 héa hoc, ta c6 thé giai thich duge xu hudng bién dbi tinh chat hoa
hoc co ban ciia nguyén tir cac nguyén to
1. Ban kinh nguyén tir
Cau héi thao luian

1. Quan sét Hinh 6.1, cho biét ban kinh nguyén tir cia cac nguyén t6 trong mdi chu ki va trong mdi nhém A

bién do61 nhu thé nao.
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Chieu giam dan cia ban Kinh nguyen tf

Nhém |A A MA IVA VA VIA VIIA VA

H He
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g 152 112 85 77 75 73 72 71

g Na Mg Al Si P S cl Ar
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E 186 160 143 118 110 103 100 98

g K Ca Ga Ge As Se Br Kr
>
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g 227 197 135 122 120 19 114 12
3
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Rb Sr In Sn Sb Te 1 Xe

248 215 167 140 140 142 133 13

Cs Ba mn Pb Bi Po At Rn
4 265 222 170 146 150 168 140 140
A\ Hinh 6.1. Bén kinh nguyén tir cia mét s6 nguyén té dugc biéu dién
bang pm (1 pm=10"2m)"

Phwong phap gidi:
- Quan sat Hinh 6.1 va rat ra nhan xét
+ Chu ki: hang ngang
+ Nhom: ¢ot doc
Loi gidi chi tiét:
- Trong mdi chu ki, di tir trai sang phai, banh kinh nguyén tir ctia cac nguyén té giam dan
- Trong mdi nhém, di tir trén xudng dudi, ban kinh nguyén tir clia cic nguyén tb ting dan

2. Xu huéng bién doi ban kinh nguyén tir cia cac nguyén td trong mdi chu ki va trong mdi nhém A do yéu

t6 nao gy ra? Giai thich

Phwong phap giai:

Dua vao dién tich hat nhan va s electron ciia nguyén tir dé giai thich
Loi giai chi tiét:

- Ban kinh nguyén tir ciia cdc nguyén to nhém A ¢6 xu hudng bién doi tuan hoan theo chiéu tang cia dién

tich hat nhan:
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+ Trbng mot chu ki, riguyén tir cta cc ngu};én t c6 cling séilé‘p electron. Tt trai séng phai, dién tich hat
nhan nguyén tir ting dan nén electron 16p ngoai cing s& bi hat nhan hat manh hon, vi viy ban kinh nguyén

tlr cuia cac nguyén to c6 xu hudng gidm dan

+ Trong mdt nhom, theo chi€u tir trén xudng dudi, so 16p electron ting dan nén ban kinh nguyén tir c6 xu

huéng tang
Luyén tap

Dua vao xu huéng bién doi ban kinh nguyén tir ciia cac nguyén to trong bang tuan hoan, em hay sap xép céc

nguyén t6 sau day theo chidu tang dan ban kinh nguyén tir: Li, N, O, Na, K.

Phwong phap giai:

- Li, N, O cung thudc chu ki 2

- Li, Na, K cung thudc nhom IA

Loi giai chi tiét:

- Li, N, O cung thudc chu ki 2

- Li, Na, K cung thudc nhom IA

- Trong 1 chu ki, tinh tir trai sang phai, ban kinh nguyén tir giam => Ban kinh: Li >N > O (1)
- Trong 1 nhém, di tir trén xudng dudi, banh kinh nguyén tir ting => Béan kinh: K > Na > Li (2)
-Tu(l)va(2)

=> Sip xép cac nguyén t6 theo chiéu ting dan ban kinh nguyén tir: O <N <Li<Na< K

2. Dy am dién

Cau héi thao luan

3. Tir s6 liéu trong Bang 6.1, nhan xét sy bién ddi gia tri do 4m dién ctia nguyén tir cic nguyén td trong mot

nhom A va trong mot chu ki. Gidi thich

Truy c@p https://loigiaihay.com/ dé xem I3i gidi SGK, SBT, VBTt 16p 1 - 16p 12 tét cd cac mén




Loigiaihay.com

WV Bdng 6.1. Gié tri 46 am dién ctia nguyén tif mét s6 nguyén té nhém A

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

1 H He
2,20

2 Li Be B C N (0] F Ne
0,98 | 1,57 | 204 | 2,55 | 3,04 | 3,44 | 3,98

3 Na Mg Al Si P S ( Ar
093 | 1,31 | 161 | 1,9 | 219 | 2,58 | 3,16

4 K (a Ga Ge As Se Br Kr
0,82 | 1,00 | 1,81 | 201 | 218 | 2,55 | 2,96

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

6 Gs Ba Tl Pb Bi Po At Rn
079 | 089 | 1,80 | 1,80 | 1,90 | 2,00 | 2,20

Phwong phap giai:

- Quan sat Bang 6.1 va rut ra nhan xét o am dién trong 1 chu ki, trong 1 nhom

- Giai thich: phu thudc vao dién tich hat nhan, ban kinh nguyén tir

=> Luyc hut gitra hat nhan véi céc electron 16p ngoai cung

Loi giai chi tiét:

- B9 am dién ctia nguyén tir cac nguyeén t6 nhom A cé xu hudng bién doi tuan hoan theo chiéu ting cua dién

tich hat nhan:

+ Trong mdt chu ki: theo chiéu tdng dan cua dién tich hat nhan, luc huat gifra hat nhan v&i céc electron 16p

ngoai cung cling tang. Do d6, d¢ am dién ctia nguyén tir cdc nguyén to c6 xu hudng tang dan

+ Trong mdt nhom, theo chiéu tang dan cua dién tich hat nhan, ban kinh nguyén tir ting nhanh, lyc hut
gitra hat nhan véi cac electron 16p ngoai ciing giam. Do d6 d6 4m dién ctia nguyén tir cac nguyén td co xu

huéng giam dan

4. Hiy cho biét vi sao trong Bang 6.1, gia trj d6 4m dién ctia nguyén tir cac nguyén to nhom VIIIA con dé

trong
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V' Bdng 6.1. Gié tri 46 am dién clia nguyén tif mot s8 nguyén té nhém A

theo Pauling"”
Nhom
1A A | IMA | IVA | VA | VIA | VIIA | VIIIA
Chuki

1 H He
2,20

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

3 Na Mg Al Si P S a Ar
093 ( 131161119 | 219 | 258 | 3,16

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

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

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

Phwong phap giai:

- B¢ am dién déc trung cho kha nang hut electron cua nguyén tir khi tao thanh lién két hoa hoc
- Cac nguyén t6 nhom VIIIA bén, khong tham gia lién két hoa hoc

Loi giai chi tiét:

- C4c nguyén t6 nhom VIIIA 1a cac nguyén t6 khi hiém, bén ¢ diéu kién thuong va khong tham gia lién két

hoéa hoc

=> Khong hut electron vi cAu hinh electron d3 dat cAu hinh bén viing
=> Khong c¢6 gié tri d§ am dién

Luyén tap

Duya vao xu hudéng bién doi do am dién cua nguyén tur cdc nguyén to trong bang tuan hoan, em hay sap xép

cac nguyén td sau day theo chiéu ting din do 4m dién cua nguyén tir: Na, K, Mg, Al
Phwong phap giai:

- Na, Mg Al cung thudc chu ki 2

- Na, K déu cung nhém IA

Loi giai chi tiét:

- Na, Mg Al cung thudc chu ki 2
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-Na,KdéucingnhomIA
- Trong 1 chu ki, tinh tir trai sang phai, gia tri d0 am dién tang => Gia tri d§ am dién: Na < Mg < Al (1)
- Trong 1 nhom, di tir trén xudng dudi, gia tri do am dién giam => Gia tri d6 4m dién: K < Na (2)
-Tu (1) va (2)
=> Sap xép cac nguyén to theo chiéu ting dan gia tri ¢ 4m dién: K < Na < Mg < Al
3. Tinh kim loai, tinh phi kim
Cau héi thao luian
5. Giai thich su hinh thanh ion Na* va ion F
Phwong phap giai:
- Na 1a kim loai, nguyén tir dé nhuong electron
- F 12 phi kim, nguyén tir dé nhan electron
Loi giai chi tiét:

- Na 12 kim loai nhém IA => C6 1 electron & 16p ngoai ciing => Khi tham gia lién két d& dang nhuong di 1

electron dé dat cdu hinh electron bén vitng khi hiém, tao thanh Na*

@ @ r @ L] n 7
® » ° 3 . )
e |
® L e L] ® e
® L} [~) L]
Nguyén ti sodium (Na) lon sodium (Na’)

{2\

- F 13 phi kim nhom VIIA => C6 7 electron & 16p ngoai cting => Khi tham gia lién két dé dang nhan thém 1

electron dé dat cu hinh electron bén virng cua khi hiém, tao thanh F-

dia L )
® L]
3 +9 *+ le wmp |3 +9 e
L]
L]
L N
Nguyén tu fluorine (F) lon fluoride (F)

(b)
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6. Kha niing nhuong hodic nhan electron hoa tri ciia cic nguyén tir cic nguyén tb nhom A thay doi nhu thé
nao khi:
a) di tir dau chu ki dén cudi chu ki?
b) di tir dau nhom d&én cudi nhom?
Phwong phap gidi:
- Trong mot chu ki, lye hut gitra hat nhan véi cée electron 16p ngoai cung tang
- Trong mot nhom, lyc hat gitra hat nhan véi céc electron 16p ngoai cung giam
Loi giai chi tiét:

- Trong mot chu ki, theo chiéu tang dan cua dién tich hat nhan, luc huat gitra hat nhan véi céc electron 16p
ngoai cung tang. Do d6, kha nang nhan electron ctia cac nguyén tir ting va kha nang nhudng electron cta

cac nguyeén tir giam

- Trong mot nhom, theo chi¢u ting dan cua di¢n tich hat nhan, lyc hut gitra hat nhan véi cac electron 16p
ngoai cung giam. Do d6, kha nang nhén electron cua cac nguyén tir gidm va kha nang nhudng electron cua

cac nguyén tu tang
Luyén tip

Dua vao xu hudng bién doi tinh kim loai — phi kim ctia cadc nguyén t0 trong bang tuan hoan, hay sap xép céc

nguyén t6 sau day theo chiéu giam dan tinh kim loai: sodium, magnesium va potassium
Phwong phap giai:

- Na, Mg thugc cung chu ki 2

- Na, K thudc cung nhém TA

Loi giai chi tiét:

- Na, Mg thudc cung chu ki 2

- Na, K thudc cung nhom TA

- Trong cung 1 chu ki, tinh theo chiéu tdng dan dién tich hat nhan, tinh kim loai giam dan => Tinh kim loai

Na > Mg (1)

- Trong cung 1 nhom, tinh theo chiéu ting dan dién tich hat nhan, tinh kim loai ting dan => Tinh kim loai K

> Na (2)
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CTe()w@
=> Sap xép cac nguyeenn tb theo chiéu giam dan tinh kim loai: K > Na > Mg
4. Tinh acid — base cuaa oxide va hydroxide
Cau héi thao luan

7. Tu céc phan ang cua cac oxide va hydroxide: Na;O, NaOH, Al.Oz, Al(OH)s, SO3, H2SO4 véi cac dung
dich HCI, KOH, hdy nhan xét tinh acid, base cua cac oxide va hydroxide trén

Phwong phap giai:
- Dya vao kha nang tac dung véi acid, base cua oxide va hydroxide
Loi giai chi tiét:
- Tinh acid, base cua oxide
+ NazO phan tng véi acid
+ Al203 phan tng véi ca acid va base
+ SO3 phan tmg véi acid
=> Tinh base: Na20 > Al303 > SOs. Tinh acid: Na2O < Al303 < SO3
- Tinh acid, base cta hydroxide
+ NaOH phan ung véi acid
+ Al(OH)s phan tng voi acid va base
+ H2SO4 phan tng v6i base
=> Tinh base: NaOH > Al(OH)z > H2SO.. Tinh acid: NaOH < Al(OH)3z < H2SOa.

8. Quan sat Bang 6.2, hiy lién hé xu hudng bién doi tinh acid, tinh base cta oxide va hydroxide tuong tmg

vé6i tinh kim loai, phi kim ctia cac nguyén t6 trong chu ki
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W Bdng 6.2. Tinh acid - base clia oxide va hydroxide tuong (ing ctia céc
nguyén t8 thudc chu ki 2 va 3 (itng véi hoa tri cao nhat ciia cac nguyén td)

IA A A IVA VA VIA | VIA

Li,O BeO 8O 0, N,O,
(Basic (Oxide - (Acidic | (Acidic

oxide) | luongtinh) (Acidic axide) oxide) | oxide)
LiOH Be(OH), H.BO HCO, | HNO,
(Base | (Hydroxide C 0 | (Add | (Adid
manh) | ludngtinh) (Add yéu) yéu) manh)

Na,0 Ao, | sio, | PO, | so, | 0,0,

MgO
(Basic (Basicoxide) (Oxide (Acidic | (Acidic | (Acidic | (Acidic
oxide) lung tinh) | oxide) | oxide) | oxide) | oxide)
NaOH Mq(OH) Al(OH), | HSIiO, H,AP?; H,SO, | HUO,
(Base 2 | dinide | (had | Y99 L oadid | id ot
(Baseyéu) |, - i trung
manh) lugng tinh) | yéu) binh) manh) | manh)

Phwong phap giai:
Quan sat Bang 6.2 va rat ra nhan xét
Loi giai chi tiét:
- Trong 1 chu ki:
+ Tinh kim loai giam dén, tinh phi kim ting dan.
+ Tinh base cua oxide, hydroxide giam dan; tinh acid cua oxide, hydroxide ting dan
Luyén tip

Dua vao xu huéng bién d6i tinh acid - base cua oxide va hydroxide twong &ng cua cac nguyén té trong bang
tuan hoan, hdy sap xép céac hop chit sau day theo chiéu giam dan tinh acid cua chiing: H2SiOs, HCIO,,
H2SO4, H3PO4

Phwong phap giai:

- Si, Cl, S, P thudc cung chu ki 2

- Trong 1 chu ki, tinh phi kim ting dan, tinh acid tang dan

Lai giai chi tiét:

- Trong cuing 1 chu ki, tinh tir tréi trang phai, tinh acid caa hydroxide turong tng ciia cc nguyén té trong
bang tuan hoan ting dan

=> Sdp xép theo chiéu giam dan tinh acid: HCIOs > HSO4 > HsPOs > HSiI0O4
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\Van dfl_ing N
Aspartame 12 mot chat 1am ngot nhan tao, duogc sir dung trong mot s6 loai soda danh cho nguoi 4n kiéng.

Xac dinh vi tri cua cac nguy@n té tao nén aspartame trong bang tuan hoan. Trong s6 cac nguyén tb do,

nguyén té nao c6 tinh phi kim manh nhét?

Aspartame
CiaHigNz05

(o
(@

NH,,
/. Cong thifc cau tao cia phan tir aspartame

Phwong phap giai:

- C4c nguyén tb tao nén aspartame: C, H, N, O

- Trong cuing 1 chu ki, tinh tir tréi sang phai, tinh phi kim ting dan
- Trong cung 1 nhom, di tir trén xudng dudi, tinh phi kim giam dan
Lai giai chi tiét:

- H: 656 1, nhém 1A, chu ki 1

- C: 656 6, nhom IVA, chu ki 2

-N: 856 7, nhém VA, chu ki 2

- 0: 656 8, nhém VIA, chu ki 2

- Trong cuing 1 chu ki, theo chiéu tang dan dién tich hat nhan, tinh phi kim tang dan
=> Tinh phikim: C<N <O

- H ¢4 tinh phi kim yéu

=> Nguyén t6 O c6 tinh phi kim manh nhat

Bai 1: Nguyén tir cua nguyén té ndo sau dy c6 ban kinh nho nhat?
A.Si (Z = 14)

B.P (Z =15)

C.Ge (Z=32)

D. As (Z = 33)

Phwong phap giai:

- Dya vao sb hiéu nguyén tir, xac dinh vi tri cua cac nguyén té trong bang tuan hoan
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- Trong cing 1 chu ki, di tir trai sang phai, bén Kinh giam din
- Trong cung 1 nhom, di tir trén xudng dudi, ban kinh ting dan
Lai giai chi tiét:
- Si: nhom IVA, chu ki 3
- P: nhém VA, chu ki 3
- Ge: nhom IVA, chu ki 4
- As: nhém VA, chu ki 4
=> Ban kinh: Si > P (vi cung chu ki, Si dtng truéc P)
Ban kinh: Si < Ge (vi cung 1 nhom, Si ding trén Ge)
Ban kinh: Ge > As (vi cung 1 chu ki, Ge dlrng trudc As)
Ban kinh P < As (vi cung 1 nhom, P diing trén As)
=>P < As, Si < Ge
=> P ¢6 ban kinh nho nhat
Pap an B

Bai 2: B6n nguyén to D, E, M, Q cung thugc mét nhém A trong bang tuan hoan, ¢6 sé hiéu nguyén tir lan
lwot 12 9, 17, 35, 53. Cac nguyén t6 nay duoc sip xép theo chiéu tinh phi kim ting dan theo diy nao sau
day?

A.D,Q,E,M

B.Q, M, E, D

C.D,E, M, Q

D.D, M, E, Q

Phwong phap giai:

- Dya vao s6 hiéu nguyén tir, xac dinh vi tri cua cac nguyén té trong bang tuan hoan
- Trong cung 1 chu ki, di tir trai sang phai, tinh phi kim tang dan

- Trong cung 1 nhom, di tir trén xudng dudi, tinh phi kim giam dan

Lai giai chi tiét:

D: sb hiéu nguyén tar = 9 => nhém VIIA, chu ki 2

E: s hiéu nguyén tir = 17 => nhém VIIA, chu ki 3

M: s hiéu nguyén tir = 35 => nhém VIIA, chu ki 4

Q: sb hiéu nguyén tir = 53 => nhém VIIA, chu ki 5

- Ca 4 nguyén t6 déu thugc nhém VIIA.

- Trong cuing 1 nhém, theo chiéu ting dan dién tich hat nhan, tinh phi kim giam dan
=> Sap xép theo chiéu tinh phi kim ting dan: Q < M<E <D

Pap an B

Bai 3: Xét ba nguyén t6 c¢6 cau hinh electron lan luot:
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X 1s2s2pfas

Y: 1s%2s%22p83s?
Z: 1s%25%2p®3s%3p*
Tinh ting dan cua hydroxide 1a
A. XOH < Q(OH)2 < Z(OH)3
B. Z(OH)s < XOH < Q(OH).
C. Z(OH)3 < Q(OH)2 < XOH
D. XOH < Z(OH)s < Q(OH):
Phwong phap giai:
- Xac dinh vi tri ciia nguyén té X, Y, Z trong bang tuan hoan
- Trong cung 1 chu ki, di tir trai sang phai, tinh base cua hydrogen giam dan
- Trong cung 1 nhom, di tir trén xudng dudi, tinh base cua hydrogen ting dan
Lai giai chi tiét:
- X: 1522522p®3st: nhom IA, chu ki 3
- Q: 1522522p®3s?: nhom 1A, chu ki 3
- Z: 1s%2s%2p®3s23pt: nhdm IA, chu ki 3
- Trong cung 1 chu ki, di tir trai sang phai, tinh base cua hydroxide giam dan
=>Z(OH)z < Q(OH)2 < XOH
Pap 4an C

Bai 4: Trong bang tuan hoan cac nguyén tb hda hoc, cho biét nguyén t nao ¢ tinh phi kim manh nhat. Giai
thich.

Phwong phap giai:

Tinh phi kim 14 tinh chat cia mot nguyén t6 ma nguyén tir dé nhan electron

=> Nguyén té c6 do am dién Ion nhat

Lai giai chi tiét:

- Tinh chat dic trung cua phi kim 13 kha ning hut electron cta nguyén té

=> Nguyén t6 nao c6 d6 am dién cang I6n thi kha ning hut electron cang manh
- Nguyén té F c6 d6 am dién Ién nhat trong bang tuan hoan

=> F ¢6 ¢6 tinh phi kim manh nhét

Bai 5: Cho bang sb liéu sau:
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Kim loai kiém Ban kinh nguyén ti (pm) Do am dién
Li 152 0,98
Na 186 0,93
K 227 0,82
Rb 248 0,82
G 265 0,79

Hay vé& do thi hoic biéu dd voi hai dai legng ban kinh nguyén tir va do 4m dién trong bang sé liéu trén.

Quan sat va cho biét hai dai lugng nay bién thién nhu thé ndo? Giai thich.

Phwong phap giai:
V& d6 thi va nhan xét

Loi giai chi tiét:

Quan sat biéu do:
+ Ban kinh nguyén tir ting dan

+ P06 am dién giam dan
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