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DINH LUAT TUAN HOAN,
HE THONG TUAN HOAN
CAC NGUYEN TO HOA HOC
VA CAU TAO NGUYEN TU
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2.1. Pinh luat tuan hoan va diéen tich hat nhan
nguyén tu

GRUPPEI GRUPPEII GRUPPEIIl GRUPPEIV GRUPPEV GRUPPEVI GRUPPE VII GRUPPE VIII
REIHEN i - " RH* RH? RH2 RH 4
R20 RO R20? RO? R20° RO? R0’ RO*
1 H=1 i '
2 Li=1 Bc-94 B=11 c=1 N=14 0=16 F=19
3 Na=23 Mg=24 Al=2713 Si-18 P=13] Ss=3 Cl =353
4 K =39 Ca=40 + =44 Ti= 48 V =51 €r=57 Mn = 55 Fe
Ni
5 (Cu = 63) Zn = 65 ~ =68 =7 As=175 Se =78 Br = 80
6 Rb =85 St =87 7Yt = 88 Zr = 90 Nb=94 Mo=96 -=100 Ru
Pd
7 (Ag=108) Cd=112 m=113 Sn-118 Sb=122 Te-13: ] =121
8 Cs=133 Ba-131] Mi=138 " _ 1 _ _ - _
9 =) - - - - - -
10 - - Mr=178 Ma-180 Ta=182 W-184 -_ Os
Pt
11 (Au=199) Hg =200 Tl = 204 Pb=201 Bi=208 _ .
12 - - o U =240 " .

Figure 4-1 Mendeleev’s early periodic table (1872). “J” is the German symbol for iodine.

Th=231 .
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Dinh ludt tuan hoan Mendeleev: Tinh chat cac daon
chat cling nhu dang va tinh chat cac hop chat cua
nhirng nguyén to hoa hoc phu thudc tuan hoan vao
trong lugng nguyén tuU cua cac nguyén to.

Dinh luat tuan hoan hién dai: Tinh chat cac don
chat cling nhu dang va tinh chat cac hop chat cua
nhirng nguyéen to hoa hoc phu thudc tuan hoan vao
dién tich hat nhan nguyén tu cua cac nguyén to.
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2.2. Hé thong tuan hoan cac nguyén to hoa
hoc va cau truc electron nguyén tu

1 18
1A SA
a | 2 13 14 15 16 17 | @2
H He
100794 | 2A 3A 4A 5A 6A 7A | o000
3 4 5 6 7 8 9 10
Li Be B C N (0] F Ne
6041 | 9.01218 10811 | 12011 | 140067 | 159994 | 18,9984 | 201797
11 12 13 14 15 16 17 18
Na | Mg| > 4 S5 6 7 8 9 10 11 127515 | % |s |a|ar
229505 | 243050 | 3B 4B 5B 6B TBi L 8B ~. 1B 2B | 269815 | 250855 | 309738 | 32066 | 35.4527 | 39.94s
19 20 21 22 23 | 24 25 26 27 28 29 30 31 32 33 34 a5 36
K Ca Sc Ti AY Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39.0983 20078 44.9559 47.88 509415 @ 519961 | 54.938]1 55.847 58.9332 58.693 63.546 6539 69.723 7261 749216 78.96 79.904 83.50
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb | Mo | Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe
85.4678 | B7.62 | 889059 | 91.224 | 929064 | 9594 | (98) | 101.07 | 102906 | 106.42 | 107868 | 112.411 | 114818 | 118710 | 121757 | 127.60 | 126904 | 131.29
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 B4 85 86
Cs Ba | *La Hf @ Ta w Re Os Ir Pt Au | Hg Tl Pb Bi Po At Rn
132,905 | 137.327 | 138.906 [ | 17849 | 180,948 | 183.84 | 186.207 | 19023 | 19222 | 19508 | 196967 | 200.59 | 204383 | 2072 | 208980 | @209 | o | 222)
87 88 89 104 105 106 107 108 109 110 111 112 114 116 118

Fr | Ra | fAc [| Rf | Db | Sg | Bh | Hs | Mt
(223) | 226025 | 227028 || @261 | @62 | @63 | @62 | @265 | 266 | 269 | @7 | e 257) {259) (293)
58 59 60 61 62 63 64 65 66 67 68 69 70 71
*Lanthanide series Ce Pr Nd  Pm | Sm Eu Gd @ Tb Dy | Ho Er  Tm | Yb Lu
130.115 | 140.908 144.24 (145) 150.36 151.965 157.25 158.925 162.50 164.930 167.26 168.934 173.04 174.967
Q€ 91 92 93 94 95 96 97 98 99 100 101 102 103
t Actinide series Th Pa U Np Pu Am | Cm Bk Cf Es Fm Md @ No Lr
232,038 | 231.036 | 238029 @ 237.048 (244) {243) {247) (247) (251) {252) (257) (258) (259) {260)
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2.2.1. Cau truc bang hé thong tuan hoan cac
nguyén to hoa hoc

e Cac nhom nguyén to dugc xép theo cdt doc va
co sO thu tu tu I dén VIII.

e MOi nhom gdm cd phan nhdm chinh va phén
nhom phu.

e Rieng phan nhom phu nhom III co 14 phan
nhom phu th& cap tao bdi nhitng nguyén tu &
cung 0 VvOi cac nguyén to La (Z=57) va Ac
(Z=89), goi la cac nguyén to lantanit va actinit.
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e Cac chu ky nguyén to6 dugc xep theo hang
ngang
va co sO tha tu tor I dén VII, bat dau tu cac
nguyén to kim loai kiém va két thidc bang cac
nguyéen to khi tro.

e Ba chu ky dau la nhitng chu ky nho, chi gom
mot

day nguyén to. Bon chu ky con lai goi la chu ky

I6n, mo6i chu ky gom 2 day nguyén t6. Chu ky

I6n 7 goi la chu ky d& dang vi chi mdi phat hién

19 nquyén to.
- 7
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2.2.2. Cau truc electron nguyén tu dua trén bang
hé thong tuan hoan
|

e SO thu tu trung vdi dién tich hat nhan nguyén tu
cua nguyén to.

e SO lugng tir chinh n bang s6 thir tu ctia chu ky.

e D6i v3Gi cac chu ky nho, hai nguyén t6 dau chu ky
co electron xép vao orbital s I68p ngoai cung, dugc
goi la nhi‘rng nguyén t0 s; va sau nguyén to ti€p
theo co electron x€p vao cac orbital p cling cua
|Op ngoai cung do, goi la nhirng nguyén to p.
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e D6i vOi cac chu ky I6n, hai nguyén t6 dau chu ky
co electron xép vao orbital s I6p ngoai cung; 10
nguyén to ke tiép co electrom x€p vao cac orbital
d cua IGp ké ngoai cung, va 6 nguyén toé cudi co
electron x€ép vao cac orbital p cua I6p ngoai cung.

e Cac nguyén t6 cé khuynh hudng chuyén vé trang
thai bén vd&i cdu trac electron ngodai cung kiéu
s2pb, s2, p®, di0, fl4 (cau truc bao hoa); hoac s,
p3, d>, f7 (cau truc ban bao hoa).
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Vidu: Na (Z=11, n=3): 1s2 2s2 2p® 3s!
Zn (Z=30, n=4): 1s2 2s2 2p® 3s2 3p® 3d10 452
Cu (Z=29, n=4): 1s2 2s2 2p® 3s2 3p® 3d10 4s!

Chuong 02 9

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

2.3. Cau trac hé thong tuan hoan dudi anh
sang cau tao nguyén tu

2.3.1. Chu ky

e Chu ky la day lién tuc cac nguyén t6, bat dau tur
nguyén to s, két thic bang nguyén t6 p, va gilra
nhirng nguyén t0 nay co thé c6 nhirtng nguyén to
d, f.

e SO thU tu’ cua chu ky trung vdi s6 lugng tu chinh
n dac trung cho I8p electron ngoai cung cua cac
nguyén to trong chu ky.
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Su s3p xép electron trong moi chu ky:

e Dau chu ky la 2 nguyén to s.

e Cubi chu ky la 6 nguyén to p.

e Gilra chu ky la 10 nguyén to d.

e Sau nguyén to d thd nhat la 14 nguyén to f.

Chuong 02
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2.3.2. Nhom

Nhom gom cac nguyén to0 cd sO electron & I6p
ngoai cung hoac cua nhifrng phan I8p ngoai cung
giong nhau va bang sO th( tu cua nhom - cac
nguyéen to trong cung nhom co cau hinh electron
I6p ngodai cung giéng nhau, trong d6 tdng s mi
cla cac phéan I8p ngoai cung bang sb th( tu cula
nhom.
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2.3.3. Phan nhom

Phan nhom gom cac nguyén tO cO cau truc
electron I0p ngoai cung hoac cua nhirng phan IGp
ngoai cung giong nhau, trong d6: phan nhom
chinh gom cac nguyén t0 s hoac p c6 cau hinh
electron I6p ngoai cung tudng Ung la ns* hoac ns?
np*2; phan nhom phu gom cac nguyén t6 d co cau
hinh electron cac phan I6p ngoai cung la (n-1)dx2
ns2, vai x la s6 thu tu cua nhom.
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Nhom Nguyéntos & p Nguyén to d
I nsi (n-1)di%nst
I1 ns2 (n-1)di%ns?

III nsZnp? (n-1)dins2
IV ns2np? (n-1)d2ns?
\'} ns2np3 (n-1)d3ns?
VI nsZnp# (n-1)d>nst
VII ns2np> (n-1)d>ns?
VIII ns2np® (n-1)dé7.8ns?
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2.3.4. O:

O Ia vi tri cu thé cua mdi nguyén t8, chi rd toa dod
nguyén to trong hé thong tuan hoan = khi biét
nguyén t6 nam & 6 nao la cé thé xac dinh cdu tric
electron nguyén tu cua no.

Vi du: Mot nguyén to co Z=17 ¢ chu ky III, nhom VIIA 2 cau
hinh electron: 1s? 2s2 2p® 3s? 3p>. Nguoc lai, 1 nguyén to co
cau hinh: 1s? 2s? 2p® 3s2 3p® 4s! = Z=19, chu ky IV, nhom
IA.
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2. Hay xac dinh vi tri cua
nguyén t0 Y co6 cau hinh
electron nguyén tu 1s?
252 2p® 3s2 3p® 3d104sl,

)
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2.4. Su thay doi tinh chat cua cac nguyén to
trong hé thong tuan hoan va cau tric electron
nguyeéen tu

2.4.1. Ban kinh nguyén tu va ion:

e Trong mot chu ky, khi di tu trai sang phai, ban
kinh nguyén tU giam dan. Su giam nay xay ra ro
rang 6 nhirng chu ky nho nhung lai khong ro rang
¢ cac chu ky lon.

e D&i v8i cidc nguyén td trong moi nhédm, khi di tur
trén xuong, ban kinh nguyén tu tang dan. Boi vai
cac nguyén té thudc phén nhém phu, su thay doi
dién ra khéng ro rang.
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Bang 2.1. Ban kinh nguyén tu cua mot s6 nguyén

to trong 1 chu ky nho.

Nguyéntdé| Li | Be | B C N O F
Ban kinh | 1,52 | 1,13 | 0,88 | 0,77 | 0,70 | 0,66 | 0,64
(A)
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Bang 2.2. Ban kinh nguyén tu cua mot sO nguyén

to trong 1 chu ky Ién.

Ngtb| K | Ca | Sc | Ti V. | Cr | Mn | Fe | Co
Bk | 227 (197|161 |145|131|1,25| 1,37 | 1,24 | 1,25
(A)

Ngtd | Ni Cu Zn Ga | Ge | As Se Br

E'B&k 1,25 11,28 | 1,34 122|122 | 1,21 | 1,17 | 1,14

(A)
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Bang 2.3. Ban kinh nguyén tU cua mot sO nguyén

to trong 1 nhém.

kinh (A)

Nguyén Li Na K Rb Cs Fr
to
Ban 1,52 1,86 2,27 2,47 2,65 2,7
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Xap x€p theo th&r tu tang dan ban

kinh  nguyén tU¢ cua day cac
nguyén to sau: Ca (Z=20), Al
(Z=13), P (Z=15), va K (Z=19).
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2.4.2. Nang luong ion hoa

e Nang lugng ion hoa I la nang lugng can tieu ton
dé tdch mot electron ra khoi nguyén tr 6 thé khi
khong bi kich thich.

e Nang lugng ion hoa la dai luong dac trung cho
kha nang nhudng electron cua nguyén tu, nghia
la dac trung cho tinh kim loai cua nguyén to.
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NoOi chung, nang ludgng ion hda cua cac nguyén to
tang dan tu dau dén cudi chu ky. Trong cac phan
nhom chinh, theo chiéu tang dién tich hat nhan,
nang luogng ion hoa giam; nhung trong cac phan
nhom phu, nang lugng ion hoa lai tang theo chieu
nay.
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So sanh nang ludgng ion hoda thu

nhat I, cua hai nguyén td0 N (Z=7)
va O (Z=8).

Chuong 02
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2.4.3. Ai luc electron

Ai luc electron F 1a ndng ludng phat ra hay thu vao
khi k&t hgp mot electron vao nguyén to & thé khi
khong bi kich thich, dac trung cho kha nang nhan
electron cua nguyén tu.

F c6 gid tri cang &m thi nguyén tir cang dé nhén
electron va tinh phi kim, tinh oxy hoa cua nguyén
t0 cang manh. Cac nguyén to halogen cé F I6n nhat
va cac nguyén t6 co cau hinh electron ngoai cung
bao hoa va ban bao hoa cé F thap nhat.
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1 18
H He
i 2 13 14 15 16 17 .
Li Be B & N O F Ne
59.6 - - 26.7 153.9 7 141.0 328.0 - -
Na Mg Al Si P S Cl Ar
—52.9 =2 42.5 —133.6 -72 —200.4 —349.0 -
K Ca Ga Ge As Se Br Kr
48.4 = 28.9 119.0 78 195.0 —324.6 -
Rb Sr In Sn Sb Te I Xe
46.9 - - 28.9 107.3 103.2 190.2 295.2 --
Cs Ba T1 Pb Bi Po At Rn
-45.5 -- 19.2 35.1 -91.2 —186 —270 -
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2.4.4. D6 am dién

Do am dién la dai ludng cho biet kha nang cua
nguyén td mot nguyén t6 hut mat do electron vé
phia minh khi tao lién két vGi nguyén tu cua
nguyén t6 khac > danh gia kha nang tao lién két
cong hoa tri cua cac nguyén to.

Trong moéi chu ky, theo chiéu tdng dién tich hat
nhan, d6 am dién tang |én; con trong moOi nhom,
theo chiéu nay, do0 am dién lai giam xuong.
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2.4.5. SO oxy hoa

e SO oxy hoa la dién tich ducng hay am cua
nguyén
to trong hgp chat dugc tinh vai gia thiét hgp chat
dudc tao thanh tu cac ion.

e Trong mot chu ky, khi di tu trai qua phai, s6 oxy
hoa duong cao nhat tang dan va bang s6 th tu
cua nhom, s6 oxy hdéa am thap nhat lai giam dan
va co tri s6 bang 8 trir di s6 th tu nhém.

Chuong 02 30
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|
Nguyén tac xac dinh s6 oxy hda cac nguyén to:
e SO oxy hoa clia nguyén to tu do bang 0.

e SO oxy hoa cla ion bang dién tich cta ion do.

e S6 oxy hda clia modi nguyén t6 trong hdp chéat
cong hoa tri bang dién tich clla nguyén t&r dé khi
xem cap electron lién két chuyén han vé nguyén
tu co do am dién Ién han.

e TONg sd oxy hoda cua cédc nguyén td trong 1 phan
tlr trung hoa bang 0.
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