Chuyén dé 1 : NGUYEN TU
A-Li thuyét
I. Thanh phén ciu tao ciia nguyén tir
- Thanh phan ciu tao ciia nguyén tir gdm:
+ Hat nhan ndm & tim nguyén tr gdm:  céc hat proton va notron

+ Vo nguyén tir gom: cac electron chuyén dong xung quanh hat nhan
1 Electron
-me=9,1094.10% kg - ge=-1,602.10 "*° C ki hiéu 1a — &, qui udc bang 1-
2 Proton

- Hat proton 1a 1 thanh phan c4u tao cta hat nhan nguyén tir,mang dién tich duong, ki hiéu p
+m=1,6726.10 %' kg
+0 =+1,602.10 1°C ki hiéu eo, qui wéc 1+
3 Notron
- Hat notron 1a 1 thanh phﬁn cAu tao cua hat nhan nguyén tur, ki hiéu n.
+m=1,6726.10 %" kg
+ khong mang dién
I1.Kich thwéc va khéi lwgng ciia nguyén tir
1- Khoi lwong
Khéi lugng nguyén tir rat nho bé, dé biéu thi khdi luong ctia nguyén tir, phan tir, p, n, e dung don vi khdi luong
nguyén tur, ki hiéu u (dvc)
lu = 1/12 khéi luong 1 nguyén tir dong vi cacbon-12
1u = 19,9265.10 ' kg/12
=1,6605.10 ?'kg
I11-Hat nhan nguyén ti
1. Pién tich hat nhan
Proton mang dién tich 1+, néu hat nhan c6 Z proton thi dién tich cua hat nhan béng 7+
Trong nguyén tu :
S6 don vi dién tich hat nhan=Sép=Sé e
Vidu : nguyén tr Nacdé Z=11+ > ngtir Naco 11p, 11e
2. S6 khoi
La tong sb hat proton v notron ctia hat nhan d6

A=Z+N
Vi du 1: Hat nhan nguyén tir O ¢6 8p va 8n —
A=8+8=16

Vidu2: Nguyéntt LicoA=7vazZ=3 —
Z=p=e=3; N=7-3=4
Nguyén tir Li ¢6 3p, 3e va 4n
IV- Nguyén t6 héa hoc
1.Dinh nghia
Nguyén t& hoa hoc 14 nhitng nguyén tir ¢6 cting dién tich hat nhan
Vi du : Tét ca cac nguyén tir co cung Z 1a 8 déu thudc nguyén t6 oxi, chung déu c6 8p, 8e
2.S6 hiéu nguyén tir
Sb don vi dién tich hat nhan nguyén tir ctia 1 nguyén té duoc goi 13 s6 hiéu nguyén tr cta nguyén t6 d6 ()
3.Ki hi¢u nguyén ti
S6 khéi
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A
o X
S6 hiéu nguyén tur
Vidu: 2 Na
Cho biét nguyén tir cia nguyén td natri c6 Z=11, 11p, 11e va 12n (23-11=12)
V - PONG VI
Céc dong vi cta ciing 1 nguyén t hoa hoc 1a nhitng nguyén tir ¢6 cung sd proton nhung khac nhau vé s notron,
do d6 s6 khéi ciia chung khac nhau
Vi du : Nguyén t6 oxi c6 3 dong vi
1860 1 1870 1 1880
Chuy:
- Céc nguyén tir ciia cung 1 nguyén td c6 thé c6 sb khdi khac nhau
- Céc dong vi c6 tinh chat hoa hoc giong nhau
VI- Nguyén tir khoi va nguyén tir khdi trung binh ciia cic nguyén t6 héa hoc
1- Nguyén tir khoi
Nguyén tir khdi ciia 1 nguyén tir cho biét khdi lwong cta nguyén tir d6 nang gip bao nhiéu lan don vi khéi
lugng nguyén tur
Vi khéi lugng nguyén tir tip trung & nhan nguyén tr nén nguyén tir khdi coi nhu bang s6 khéi (Khi khong can
do chinh xac)
Vi du : Xac dinh nguyén tir khdi ctia P biét P c6Z=15, N=16 - Nguyén tir khdi cta P=31
2- Nguyén tir khoi trung binh
Trong ty nhién da s6 nguyén t6 hoa hoc 12 hdn hop ctia nhiéu dong vi(co sd khdi khac nhau) = Nguyén tir khoi
ctia nguyén td 14 nguyén tir khdi trung binh cta cac dong vi do.
/E\ _ aX+byY
100
X, Y: nguyén tir khéi cua ddng vi X, Y
a,b : % s6 nguyén tir cua dong vi X, Y
Vi du : Clo 12 hdn hop cta 2 dong vi
®Cl chiém 75,77%  va  %Cl
chiém 24,23% nguyén tir khdi trung binh ciia clo 1a:
75,77 24,23
A=——+
100 100
VII- Céu hinh electron nguyén tir

~ 35.5

1.Sw chuyén ddng ciia cac electron trong nguyén tir:
-Céc electron chuyén dong rat nhanh trong khu vuc xung quanh hat nhan nguyén tir khong theo nhiing
quy dao xac dinh tao nén vé nguyén tu.
- Trong nguyén tir: Sbe=sép=2
2.L6p electron va phan 16p electron
a.Lop electron:
- O trang thai co ban, cac electron 1an lugt chiém cac muc ning luong tir thap dén cao (tir gan hat nhén ra
xa hat nhan) va xép thanh timng 16p.
Thu tu 16p 1 2 3 4 5 6 7
Tén 16p K L M N O P Q
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b.Phan 16p electron:

- Cac e trén cuing mot phan 16p c6 muc ning luong bang nhau

- Céac phan 16p duoc ki hi¢u béng chir cai thuong : s, p, d, f,...

- SO phan 16p = sb thir ty cua 16p
Vi du:

+ Lép thir nhat (16p K,n=1) ¢6 1 phéan 16p :s

+ L6p ther hai (16p L,n=2) c6 2 phan 16p : s, p

+ Lép thtr ba (16p M,n=3) c6 3 phan 16p :s, p, d

+ Lop tht tu (16p N,n=4) ¢6 4 phan 16p: s, p, d, f

- Cac electron ¢ phan 16p s goi 1a electron s, tuong tu ep, €d,. ..
3.86 electron tbi da trong mdt phan 16p , mot 16p:
a.80 electron tbi da trong mdt phan 16p :
Phan | Phan | Phan | Phén
lops | lopp | lopd | 16pf
S6 e toi da 2 6 10 14
Céch ghi S? p® a0 f14
- Phan 16p di du s6 electron toi da goi 1a phén 16p electron bdo hoa.
b. S6 electron toi da trong mét 16p :

Lép LépK | LépL Lép M Lép N
Thir tu n=1 n=2 n=3 n=4
Sphanlop 1s 2s 2p 3s 3p 3d 4s 4p 4d 4f
S e toi da ( 2n?) 2e 8e 18° 32e

- Lép electron da du sd e t6i da goi 14 10p e bao hoa.

Thi du : Xac dinh s6 16p electron cua cic nguyén tir : N

4.Cau hinh electron nguyén tir
a.Nguyén li vung bén
- Céc e trong nguyén tir & trang thai co ban 1an lugt chiém cac mirc nang lugng tir thap dén cao.
- Mirc nang lugng cua : 1s2s2p3s3p4s3d5s4d5p6s4f5d6p7s5f6d...
- Khi dién tich hat nhan tang Ién s& xuat hién sy chén mirc nang lugng giita s va d hay s va f.
+ Lop : tang theo thir tu tir 1 dén 7 ké tir gan hat nhan nhét
+Phan 16p: tang theo thu tu s, p, d, f.
b. Céu hinh electron ciia nguyén tir:
- CAu hinh electron ciia nguyén tir:
CAu hinh electron ctia nguyén tir biéu dién su phan bé electrron trén cac phan 16p thudc cac 16p khac nhau.
- Quy wéc cach viét ciu hinh electron :
+ STT 16p e duogc ghi bang chir sb (1,2, 3. ..)
+ Phan 16p duoc ghi bang cac chir cai thuong s, p, d, f.
+ 86 e dugc ghi bang s6 & phia trén bén phai cua phén 16p.(s?, p®)
- M@t s6 chu ¥ khi viét cAu hinh electron:
+ Can xac dinh ding s e cua nguyén tir hay ion. (sbe=sdp=2)
+ Nim ving cac nguyén i va qui tic, ki hiéu ctia 16p va phan 16p ...
+ Qui tac bdo hoa va ban bdo hoa trén d va f: Céu hinh electron bén khi cac electron dién vao phan 16p
d va f dat bao hoa ( d*°, 4 ) hodc ban bio hoa ( d° ")
- Céc buéc viét ciu hinh electron nguyén tir
Budc 1: Pién 1an luot cac e vao cac phan 16p theo thr tu ting ddn mirc ning luong.
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Budc 2: Sap xép lai theo tht tu cac 16p va phan 16p theo nguyén tic tir trong ra ngoai.
Budc 3: Xem xét phan 16p ndo c6 kha niang dat dén bao hoa hodc ban bdo hoa, thi ¢6 sy sap xép lai cac electron
& cac phan 16p (chu yéulad va f)
Vi du: Viét cdu hinh electron nguyén tir cic nguyén té sau
+H(Z=1)
+ Ne(Z = 10)
+ CI(Z = 17) 1s%2s22p®3s23p°®
+ Fe, Z = 26, 1522522p®3s23p°®3d®4s?
+Cu(Z2=29);Cr(Z=24)
-Cach xac dinh nguyén té s, p, d, f:
+ Nguyén td s : ¢ electron cudi cung dién vao phén 16p s.
Na, Z =11, 1s?2s?2p53s?
+Nguyén td p: co electron cubdi cting dién vao phan 16p p.
Br, Z =35, 1s22522p®3s23p®4s23d%4p°
Hay 1s?25%2p®3s23p®3d1%4s24p®
+ Nguyén té d: ¢6 electron cudi cung dién vao phan 16p d.
Co, Z =27, 15°25°2p®3s23p®4s23d’
Hay 1s?25%2p®3s23p®3d’4s?
+ Nguyén t6 f: co electron cudi cung dién vao phan 16p f
¢. Cau hinh e nguyén tir ciia 20 nguyén té dau(sgk)
d. Pic diém ciia 16p e ngoai cing:
-Dbi voi nguyén tir clia tat ca cac nguyén td, 16p ngoai cting c6 nhiéu nhat 1a 8 e.
- Céc electron & 16p ngoai cling quyét dinh dén tinh chét hod hoc clia mot nguyén to.
+Nhitng nguyén tir khi hiém c6 8 e & 16p ngoai cung (ns?np®) hodc 2e 16p ngoai cung (nguyén tir He ns?
) khong tham gia vao phan ing hoa hoc .
+Nhiing nguyén tir kim loai thuong c6 1, 2, 3 e 16p ngoai cung.
Ca, Z = 20, 1s22s22p®3s23p%4s?, Ca c6 2 electron 16p ngodi cting nén Ca la kim loai.
+Nhiing nguyén tir phi kim thuong ¢6 5, 6, 7 e 16p ngoai cung.
0, Z = 8, 1s22s?2p*, O ¢0 6 electron 16p ngoai cung nén O 1a phi kim.
+Nhitng nguyén tir c6 4 e 16p ngoai ciing co thé 1a kim loai hodc phi kim.
o Két ludn: Biét cau hinh electron nguyén tir thi dw doan tinh chét hoa hoc nguyén to.
PHUONG PHAP GIAI MQT SO BAI TOAN CHUYEN DPE 1
I-Mot s6 diém lwu y khi gidi toan chwong nguyén tir.
Trong nguyén tir ta ludn co:
- Sbe=sdp
- S5n=S6A-s6p
- n,p.e thudc tap s6 nguyén duong.
( sau d6 chung ta bién d6i bat dang thirc dé tir 6 kiém tra nghiém )
I1- Mt s6 bai toan vi du
1. Bai toan vé cac hat: D& xuat nhiéu cach giai, chon cach giai hay
Vidu 1:
Mot nguyén tir ¢ tong sd cac loai hat 1a 13 . Hay xéac dinh sb lugng timg loai hat trong nguyén tir.
Vidu 2:
Tong s6 hat trong hat nhan nguyén tir 1a 9. Hay xéac dinh sb lugng timg loai hat trong nguyén ti.
Vidu 3:
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Téng s hat trong nguyén tir bang 115, sé hat mang dién nhiéu hon sé hat khong mang dién 1a 25. Xéc dinh
so hat e cua nguyén tu do.

B-BAI TAP

Cau 1: Pong c6 ddng vi ®3Cu (69,1%) va °Cu. Nguyén tir khdi trung binh cta dong 1a:

A.64,000(u) B.63,542(u) C.64,382(u) D.63,618(u)

Cau 2: Cac hat cau tao nén hat nhan cta hau hét cac nguyén tir 1a:

A. notron, electron  B. electron, notron, proton C. electron, proton D . proton, notron

Céu 3: Céu hinh electron 16p ngoai cung cua nguyén tr X phan bé nhu sau:

iy (11

2s? 2p®
S6 hiéu nguyén tir va ky hiéu nguyén tir X 1a:
A.5 B B.8, 0 C. 10, Ne D. 108

Cau 4: Trong thién nhién Ag c6 hai dong vi *44Ag(56%). Tinh s khoi ciia dong vi thir hai. Biét nguyén tir
khoi trung binh ctia Ag la 107,88 u.

A. 109 B. 107 C. 106 D. 108

Céau 5: Chon cau phat bléu sai:

A. S6 khdi bang tong so hat p va n. B. Tong sO p va s6 e dugc goi 1a s6 khoi
C. Trong 1 nguyén tir s p = sd e= sO dién tich hat nhan D. Sé p bang sb e

CAu 6: Nguyén tir ciia nguyén t6 nao sau day co sd hat notron nho nhét?

A. F B. “1,1Sc C. 35K D. 405Ca

Cau7:A B Ié} nguyén tu ddng vi. A c6 s khéi bang 24 chiém 60%, nguyén tir khdi trung binh cia hai dong vi
1a 24,4. S6 khoi ctia dong vi B 1a:

A. 26 B. 25 C.23 D. 27

Cau 8: Chon céu phat bléu dang:

A. S6 khéi bang tong so hat p va n. B. Tong s p va s6 e duoc goi 1a s6 khoi
C. Trong 1 nguyén tur sO p = s e = s6 dién tich hat nhan D. A va C dling

Cau 9: Sap xép cac nguyén tir sau theo thir ty ting dan s Notron

A. 199F, 3517C|, 4020C3., 2311Na, 136C B. 2311Na, 136C, 199F, 3517cl, 4020C3.

C. 1%C, F, 2311Na 3517Cl, “Ca C. “9Ca, Z11Na, 3%C, 199F %,Cl

Cau 10: Nguyén t6 Cu co nguyén tr khoi trung binh la 63,54 c6 2 dong vi X va Y, biét tong sb khoi 1a 128. S6
nguyén tir ddng vi X = 0,37 s6 nguyén tir dong vi Y. Vay s6 khéi cia X va Y lan luot 1a:

A. 65va 67 B. 63 va 66 C. 64 va 66 D. 63 va 65

CAu 11: Cho 10 gam mot mudi cacbonat ctia kim loai hoa trj IT va dung dich HCI du thu 2,24 lit CO; (dktc).
Vay mudi cacbonat d6 la:

A. MgCOs B. BaCOs C. CaCOs D. BeCOs

Cau 12: Sip xép cac nguyén tir sau theo thir ty ting dan s Notron

1. 211Na; 2. 13C: 3. ¥%F: 4. 35;Cl:

A 1,234 B.3;2;1,4 C.2;3, 1,4 D.4;3;2;1

Cau 13: Nguyén td Bo ¢6 2 dong vi 1'B (x1%) va B (x2%), nguyén tir khéi trung binh ciia Bo 1a 10,8. Gia tri
cua x1% la:

A. 80% B. 20% C. 10,8% D. 89,2%

Cau 14: Cho 10 gam kim loai M (héa tri IT) tic dung v6i HCI thi thu duoc 6,16 lit Hz (¢ 27,3°C va 1 atm). M Ia
nguyén td nao sau day?

A.Ca B. Be C. Mg D. Ba

Cau 15: Hoa tan hoan toan 34,25 gam mot kim loai A hoéa tri I vao dd H2SO4 (I) du thu dugc 0,15 gam khi Ho.
Nguyén tir lugng cua kim loai A 1a:

A. 24 (u) B. 23(u) C. 137(u) D. 40(u)

Cau 16: Clo c6 hai dong vi ®17Cl (chiém 24,23%) va *17C1 (chiém 75,77%). Nguyén tir khéi trung binh ctia
Clo.

A.375 B. 35,5 C.35 D. 37
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