Bai 10

SU BIEN DAl TUAN HOAN CAU HINH ELECTRON NGUYEN TU

CUA CAC NGUYEN TO HOA HOC

2.8. Cic nguyén t6 nhom A la cac nguyén tod 6 ca trong cic chu ki nho va chu

2‘9‘

ki 16n. Trong nguyén tr cuia cdc nguyén té nhom A, cic electron hod tri ton
tai trén cdc phan I6p s va p cta cung mot 16p. Trong mot chu ki, cac
nguyén t6 thuoéec nhom A ¢6 s6 electron hod tri thay déi tir 1 dén 8 va déu
thudc 16p ngoai cung. Cic nguyén t6 thudéc nhom B chi cé ¢ cic chu ki
l6n. Cac nguyén t6 thudéc nhom B cé cic electron hod tri ton tai trén phan
16p s cua 16p ngoai cung dong thoi voi cdc electron cta phan 16p d hoac
thudc 16p bén trong. Nhu véy, ¢ 16p ngoai cuing chi ¢o6 tir 1 dén 2 electron
(trir nguyén tir paladi khong ¢6 electron nao trén phan 16p s ngoai cung).

Cédc nguyén t6 nhom A va cdc nguyén t6 nhom B c6 cing s6 thit tu nhém
chi c6 mot dac diém chung 1a c6 thé thé hién hod tri cao nhat bang nhau va
bang chinh s6 thit tw cua nhom.

Thi du nguyén td6 cacbon ¢ nhom IVA va titan ¢ nhom IVB. Cacbon co
hod tri cao nhit bang 4 trong CO,. Trong khi dé titan cling ¢6 hod tri cao
nhat la 4 trong TiO,.

Cdu hinh electron nguyén tir cua C va Ti khong giong nhau. Tinh chat vat
li va hoa hoc cua C va Ti khong ¢6 mét sy tuong tu nao.
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2.10.

2.11.
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Khi néi dén vi tri cia mot nguyén té hod hoc trong bang tuin hoan ta
thudng n6i dén s6 thi tu cta : 6, chu ki, nhém va nhém A hay B cha
nguyén to.

S6 thit tu cua 6 nguyén t6 chinh bing sé proton trong hat nhan bang s6
electron & vo nguyén tir. Nhu vy, sé thif tv cia 6 nguyén té bang tong so
electron cua nguyén tur nguyén tdé do. Néu cin cu vao cdu hinh electron
thi chi c¢én xdc dinh tong s6 electron. Thi du nguyén t6 sit ¢6 cdu hinh
electron : 1s” 25 Zpﬁ 3g° Epﬁ 3d° 4s% 6 téng s6 electron bang 26. Sat & 6
thar 26 cua bang tudn hoan.

S6 thit tu cia chu ki bing s6 16p electron tng véi gid tri n 16n nhét trong
cdu hinh electron ctia nguyén t. Thi du nguyén té sat cé cdu hinh
electron : 1s” 2s° 2p5 3 3p6 3d° 457 véi gia tri n 16n nhat bang 4. Sat ¢ chu
ki 4.

Cac nguyén t6 nhom A co cic electron cudi cing duoc xép vao phin lép s
hodc p (0 16p electron ngoai cung). Nguoc lai, cic nguyén t6 nhom B co
cac electron cudi cung duoc xép vao phan 16p d hoac f. Can ct cau hinh
nguyén tu sat o trén cian nhd rang electron duoc phin bé vao phéan 16p 4s
trude phan 16p 3d (su chén miic nidng luong electron) nén cic electron
cudi cing duge x€p vao phan 16p 3d. Nhu viy, sit thuoec nhém B. Nguyén
ta Cl ¢6 cau hinh electron : [Ne] 357 3p5 co cac electron cudi cung duoc
x€p vao phin lép 3p nén clo la nguyén té thuéc nhom A.

Cdc nguyén t6 nhéom A c¢6 so thit tu cia nhéom tring véi so electron &
16p ngoai ciing cua nguyén tir. Thi du clo co electron 16p ngoai cung la
3¢° Spﬁ vol 7 electron nén thudéc nhom VIIA.

Cac nguyén t6 nhom B : Cin xét dén electron 16p ngoai ciing va phin lép d
gin 16p ngoai cliing cuia nguyén tir. Goi tong s6 electron trén hai phan 16p
nay 1a S. Néu S < 7 thi s6 nhom bing S. Néu S = 8, 9, 10 thi s6 nhom béang
VIII va n€u S > 10 thi s6 nhém bing S — 10. Thi du v&i nguyén tir sét
S = 8 nén sat ¢ nhom VIIIB. Nguyén té dong co céu hinh electron nguyén
tir 1a : [Ar] 3d" 4s' vei tong so6 electron trén 3d va 4s bing 11 nén dong &
nhomIB: (11 -10=1).

Goi s6 don vi dién tich hat nhan cua nguyén t6 X la Z. Nguyén té Y 0 6
ké& tiép vGi nguyén tdé X trong ctung chu ki nén c¢6 sé don vi dién tich hat
nhan la Z + 1.



2.12.

2.13.

2.14.

Theo diéu kién dau bai,tacé Z +Z + 1 =27 = Z = 13. Nhu vay, nguyén
t0 X la nhom, nguyén té Y la silic (Z = 14).

Cdu hinh electron nguyén tir cua nhom : 15> 2s° Zpﬁ 35° 3}}]. Nhom o chu
ki 3, nhom IIIA, 6 s6 13.

Ciu hinh electron nguyeén tit cia silic : 1s” 2s° 2p° 3s” 3p”. Silic & chu ki 3,
nhom IVA, 6 s6 14.
Cdc nguyén t6 nhom VIA c¢6 hoa tri cao nhit déi voi oxi bang so thi tu
nhoém va bang 6. Néu goi M la ki hiéu nguyén tir dong thoi 1a khéi luong
mol nguyén tu, ta c6 cong thitc cia oxit la MO;. Theo diéu kién dau bai
rataco:
3x16

M+3x16
Giai ra ta ¢c0 M = 32 g la khoi luong mol nguyén tir cua luu huynh.
Nguyén tdé S ¢ 6 thi 16 ciia bang tudn hoan nén cdu hinh electron nguyén

x 100 = 60

tir clia luu huynh 1a 1s® 2s* 2p° 3s% 3p®.

Cac nguyén to chu ki hai ¢6 electron dugc x€p vao 16p tha 2 vaéi hai phan
lop 1a 2s va 2p. Chu ki 2 bat dau tir nguyén to liti. Hai nguyén to liti va
beri co electron xép vao phan 16p 2s.

Tir nguyén to bo, cac Flectmn duoc xép tiép vao phan 16p 2p. Phin 16p 2p
cO 3 obitan nén co thé chira toi da 1a 6 electron nén cic nguyén té con lai
cua chu ki c¢6 cdc electron dugc xép vao phan 16p 2p. Khi cdu hinh
electron nguyén tu cua nguyén to dat duoc la 25 2[::ﬁ 0 nguyén td neon
thi chu ki 2 ciing két thic. Nhu vay nguyén tir ciia cdc nguyén té chu ki
2 ¢6 cau hinh electron 16p ngoai cung thay déi nhu sau :

25! 28t 26? 2]:-i 22 sz 2s* 2p3 25 2134 2s° ij 2s° 2[::'5
Li Be B B N 0] F Ne

Khi xép cdc nguyén t6 theo chiéu tang cta dién tich hat nhan nguyén tir
thi cdu hinh electron theo 16p va phan 16p s& bién doi mot cdch tudn hoan.
Nguyén t6 dau chu ki coé electron duoc xép vao phéan 16p ns sau dé vao
cac phan I6p np tiép theo. Néu gitra phan 16p ns va phéan 16p np c6 chén
thém cdc phéan 16p (n — 1)d hay (n — 2)f thi ¢ cdc nguyén t6 cudi chu ki,
cdc electron duge xép vao phan 16p p dé hoan thanh phan 16p np° cua
nguyén t6 khi hiém. Nhu vay su bién doi tuan hoan vé cdu hinh electron
thé hién ré nhét déi véi phan 16p s va p (cdc nguyén to nhoém A).
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2.15. a) Hai nguyén tr X va Y tuy c6 cung so electron O 16p ngoai cung la 2
nhung nguyén té6 X khong co electron & phan 16p d nén dé la nguyén to
nhém A (nhom ITA). Trong khi d6, nguyén t6 Y ¢é 3 electron & phén lop
3d nén thu¢c nhém B. Y 1a nguyén t6 nhém B nén thuoc vé nhém cé s
thit tr nhém = 2 + 3 = 5. Nguyén t6 Y ¢ nhom VB trong khi nguyén t6 X
0 nhom 1IA.

b) Téng s6 electron trong mot nguyén tir cua nguyén t6 X bing 12 con
tong so6 electron trong mot nguyén tif clia nguyén t6 Y bang 23. Vay
chiing cich nhau 10 nguyén t6. Hai nguyén t6 X va Y khong cling chu ki
vi X 0 chuki3conY ¢chuki4.



