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Chuyén dé: Cau tao nguyén tu va Bang tuan hoan

cac nguyén té héa hoc

A. LY THUYET TRONG TAM

I. Cau tao nguyén tu

1. Thanh phan cau tao nguyén tu

Nguyén tir dugc cau tao tur hat nhan ¢ tam va I6p vé electron bao quanh.
e VO nguyén tu: GOm cac hat electron (e) mang dién tich am.

e Hat nhan nguyén tu: Gom céac hat proton (p) mang dién tich duong va céac

hat notron (n) khong mang dién.

Pién tich (q) Khoéi luong (m)

Electron e -1,602.1019 C (quy uwéc 1-)  9,1094.10731 kg
+1,602.10719 C (quy udc 1,6726.1027 kg (= 1
Proton p
1+) amu)

1,6749.1027 kg (= 1
Notron n 0
amu)

Trong nguyén ti trung hoa vé dién: S6 proton (Z) = S6 electron (E).
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2. Hat nhan nguyén tu

e Dién tich hat nhan (Z): Bang t6ng sé proton trong hat nhan. Pay la dac

trung co ban clla moét nguyén t6 hda hoc.

e SO khoi (A): La tong so hat proton (Z) va notron (N) trong hat nhan. A = Z

+ N.

e Ky hiéu nguyén ti: Mot nguyén tdé X dugc dac trung bdi s6 khoi A va so
hiéu nguyén t&r Z, ky hiéu la Azx.

Vi du 1: Nguyén tu Natri (Na) cé 11 proton va 12 notron. Vay Z = 11, A =11 +

12 = 23. Ky hiéu nguyén ti la 2311Na.

Vi du 2: Nguyén tu Clo (Cl) c6 ky hiéu 3517CI. Suy ra nguyén ti nay c6 Z = 17

proton, E =17 electronva N=A-Z =35-17 = 18 notron.

3. Pong vi

Dbong vi la nhitng nguyén t cla cung mot nguyén té hdéa hoc (cé cung s6

proton Z) nhung khac nhau vé sé notron (N), do dé khac nhau vé s6 khai (A).

Vi du 1: Nguyén té Hidro cé 3 dong vi:

. 11H (Proti): 1p, On

« 2. H (Boteri-D): 1p, 1n

o 31H (Triti - T): 1p, 2n

Vi du 2: Nguyén td6 Cacbon cé 2 dong vi bén:

o 12.C (chiém 98,9%): 6p, 6n

. 136c (chiém 1,1%): 6p, 7n
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4. Lép vo electron

e Lép electron: Gom céac electron c6 mic nang lugng gan bang nhau. Cac 16p

dugc danh sob tu trong ra ngoai: n =1, 2, 3,... tuong Ung véi tén I16p K, L, M,...

e Phan I6p electron: Méi IGp electron lai chia thanh cac phéan I6p, ky hiéu la

s, p, d, f.

e SO electron toi da:

o Phan I6p s ch(ra t6i da 2e.

Phan |6p p chira toi da 6e.

o

O

Phan 16p d chira téi da 10e.

o

Phan I6p f chira t6i da 14e.

O

L&p th n chira t6i da 2n? electron.

Vi du: Lép M (n=3) cé 3 phan I6p (3s, 3p, 3d) va chta t6i da 2 * 32 = 18

electron.

5. Cau hinh electron nguyén tu

La su phan bd electron vao cac phan Iép thudc céc I6p khdc nhau. Khi viét cau

hinh electron can tuan theo:

e Nguyén li vitng bén (Aufbau): Electron chiém cdc mic nang lugng tir thap

dén cao. Thi tu: 1s 2s 2p 3s 3p 4s 3d 4p 5s ...

e Nguyén li Pauli: Trén mot obitan chi cé thé chira téi da hai electron va hai

electron nay phai cé chiéu tu quay khac nhau.
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e Quy tac Hund: Trong cung mét phan 16p, cac electron sé phan bé vao cac

obitan sao cho so electron ddc than la toi da.
Vi du 1: Natri (Na) c6 Z = 11. C&u hinh e: 1s22s22p®3sl. C6 1 electron 16p ngoai
cung.
Vi du 2: S&t (Fe) c6 Z = 26. C8u hinh e: 1522522p®3523p®4523d°. Viét gon theo
thi tu 16p: 1s22522p®3s23p03d©4s2.
Vi du 3 (dac biét): Crom (Cr) c6 Z = 24. Cau hinh e dung: 1522522p63523p63d5
4s! (do c&u hinh ban b&do hda d> bén viing).
Il. BAdng tuan hoan cac nguyén t6é héa hoc (BTH)
1. Nguyén tac sap xép
1. Cac nguyén t6 dugc sap xép theo chiéu tang dan cua dién tich hat nhan (2).
2. Cac nguyén té c6 cung sob 16p electron dugc xép vao cung mot hang (chu ky).
3. Cac nguyén to cd so electron héa tri (electron I6p ngoai cung va phan Iép d
sat ngoai cung néu chua bdo hoa) tuong tu nhau dugc x€p vao cung mot cot
(nhém).
2. Cau tao Bang tuan hoan
e O nguyén té: Cho biét s6 hiéu nguyén ti (Z), ky hiéu héa hoc, tén nguyén
t6, nguyén ti khoi trung binh.
e Chu ky: La day cac nguyén té ma nguyén t& clla ching cé cung so6 |6p

electron. C6 7 chu ky. S6 thi tu chu ky = s6 |6p electron.
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e Nhém nguyén té: La cOt cac nguyén té ma nguyén tir cé cau hinh electron
|6p ngoai cung tuong tu nhau, do dé cé tinh chat hdéa hoc gan giéng nhau.

GOm nhém A (nguyén té s, p) va nhém B (nguyén té d, f).

3. Mai lién hé giita vi tri va cau tao

Cach xac dinh

Bang s6 hiéu nguyén t& Z.

tu 6
So6 thi
tu chu Bang so 16p electron.
Ky
e Nhom A: Néu e cudi cung dién vao phan I6p s hoac p. SO thi
tw nhdm A = téng s6 e I18p ngoai cung.
S6 th e Nhém B: Néu e cubi cung dién vao phan I6p d. S6 th( tu nhém
tu nhém B = téng s6 e I&p ngoai cung va phan I6p d sat ngoai cung.

(Luu y: tébng = 8, 9, 10 » nhém VIIIB; téng = 11 -» nhém IB;

tong = 12 -» nhém 1IB).

Vi du 1: Photpho (P) c6 Z = 15. C&u hinh e: 1s22s22p®3s23p3.
e Vi tri: O 15, chu ky 3 (vi c6 3 16p e), nhdm VA (vi c6 5e I3p ngoai cung, la

nguyén to p).
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Vi du 2: Sat (Fe) c6 Z = 26. Cau hinh e: [Ar]3d®4s2.

e Vi tri: O 26, chu ky 4 (vi c6 4 I6p e), nhém VIIIB (vi |a nguyén t6 d, téng e héa

tri = 6+2=8).

Ill. Su bién déi tuan hoan tinh chat cta cac nguyén té

Trong BTH, cac tinh chat clia nguyén t6 va hgp chat bién dGi mot cach c6 quy

luat.

Trong mot chu ky (trai Trong mot nhom A (trén
Tinh chat

- phai) - dudi)

Ban kinh nguyén ta Gidm dan Tang dan
Do am dién Tang dan Gidm dan
Tinh kim loai Gidm dan Tang dan
Tinh phi kim Tang dan Giam dan

Tinh bazo cla
Gidm dan Tang dan
oxit/hidroxit

Tinh axit cla
Tang dan Gidm dan
oxit/hidroxit
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B. CAC DANG BAI TAP VA PHUONG PHAP GIAI
Dang 1: Bai tap vé thanh phan nguyén tu
Phuong phap: Lap hé phuong trinh dua trén cac dit kién cuda bai toan.

Téng s6 hatcobdn: P+ N+ E=2Z + N(ViZ=P =E)

SO hat mang dién: P + E = 2Z

S6 hat khéng mang dién: N

S6 kh6éi: A=Z + N

Vi du 1: MOt nguyén tir X cé téng s6 hat co ban l1a 40. S6 hat mang dién nhiéu
hon s6 hat khéng mang dién la 12. Xac dinh Z, A va tén nguyén to.

Giai: Ta c6 hé phuong trinh:

e (2Z + N) =140

e (2Z-N) =12

Coéng V€ theo vé 2 phuong trinh, ta dugc 4Z = 52 => Z = 13. Thay vao phuong
trinh dau: 2(13) + N.=40 => N = 14.

VAy Z =13, A=Z+ N =13 + 14 = 27. Nguyén t6 d6 1a Nhém (Al).

Dang 2: Viét cau hinh electron va xac dinh vi tri nguyén té

Phuong phap: Tu Z, viét cau hinh electron theo th tuy mdc nang luong, sau dé

xac dinh so 16p e (chu ky) va s6 e hda tri (nhém).

Vidu 1: Nguyén td X cé Z = 19. Xac dinh vi tri va tinh chat co ban cua X.

Gidi:

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 7/9



e C&u hinh e: 1s22522p®3s23pf4sl.

e Vitri: O 19, chu ky 4 (c6 4 I6p e), nhém IA (cé 1e 16p ngoai clng).

e Tinh chat: X 1a mot kim loai kiém, hoat ddng héa hoc manh.

Vi du 2: Nguyén t6 Y c6 cdu hinh electron I6p ngoai cling 13 3d°4s2. Xac dinh Z
va vitricda.
Gidi:

e C8u hinh e day di: 1s22522p®3523p®3d°4s2.

e SO hiéunguyéntrZz=2+2+6+2+ 6+ 5+ 2 =25. Nguyén to la Mangan

(Mn).

e Vi tri: O 25, chu ky 4, nhém VIIB (nguyén t6 d, téng e héa tri 5+2=7).

Dang 3: Xac dinh nguyén té dua vao céng thicc hop chat

Phuong phap: Dua vao hda tri'cao nhat véi oxi va hda tri trong hop chat khi
v4i hidro dé xac dinh nhém. Sau dé, dua vao phan tram khoi lugng dé tim

Nguyén ti khoi (M).

Vi du 1: Oxit cao nhat cia mot nguyén td R c6 dang RO,. Trong hop chat khi véi
hidro, R chiém 94,12% vé khoi lugng. Tim R.

Gidai:

e Oxit cao nhat la RO, => Hoéa tri cao nhat clia R véi oxi la VI => R thudc

nhém VIA.

e Hop chat khi véi hidro cé dang RH,,.
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e Ta cO: %R = MR / (MR + 2*1) = 0,9412 => MR = 0,9412 * (MR + 2) =>

0,0588 * M, = 1,8824 => M = 32.
e Vay R la Luu huynh (S).
Dang 4: So sanh tinh chat cda cac nguyén té
Phuong phap: Xac dinh vi tri cdc nguyén té trong BTH (cung chu ky hay cung
nhém), sau dé ap dung quy luat bién déi tinh chat.

Vi du 1: Sap xé€p theo chiéu tang dan ban kinh nguyén ta: Na (Z=11), Mg

(Z=12), K (Z=19).

Giai:

e Na (Chu ky 3, nhédm IA), Mg (Chu ky 3, nhém IIA). Trong cung chu ky 3, ban
kinh Na > Mgqg.

e K (Chu ky 4, nhém IA). Trong cung nhém IA, ban kinh K > Na.

e K&t luan: Ban kinh K > Na > Mg. Sap xép tang dan: Mg Na K.

Vi du 2: So sanh tinh axit cua H25i03, HZSO4, H3PO4.

Giai:

e Cac nguyén to Si (Z=14), P (Z=15), S (Z=16) cung thuodc chu ky 3.

e Theo chiéu tUr trai sang phai trong moét chu ky, tinh phi kim tang dan, do dé

tinh axit clia cac hidroxit tuong ng cling tang dan.

e Vay: Tinh axit H25i03 H3PO4 H2504.
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