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Hudng dan sir dung sach
Trong méi bai hoc gébm cac ndi dung sau:

@ F Khai dong, dit vin dé, ggi md va tao hiing thi vao bai hoc

HINH THANH KIEN THUC MGI

jas> % Hoat dong hinh thanh kién thic méi

(€) %Thio luén

@ FTém tét kién thic trong tam
LUYEN TAP

@ % Cling ¢6 kién thiic va rén luyén kinang da hoc

VAN DUNG

@ n dung kién thiic va ki ning da hoc vao thyc tién
cude séng

¢u thém kién thiic va ting dung lién quan dén
tip cdc em ty hoc & nha

CAc ki hiéu viét tat trong sach
[Kihigw | mémgAwh [ egvie |

(s) solid chiit rin

(U] liquid chitlong

® gas chit khi (hoi)

(aq) agueous chit tan trong nudc (dung dich)

E bond energy nang lugng lién két

E activation energy ning lugng hoat hod

SATP standard ambient temp and pressure diéu kién chudn vé nhiét do va dp sudt

AH enthalpy change bién thién enthalpy

A,H‘m standard enthalpy of formation at 298 K enthalpy tao thanh chudn & 298 K

A Hj,, | standard enthalpy change of reaction at 298 K | bién thién enthalpy chudn cita phan (ing & 298 K
AS entropy change bién thién entropy

A Sy, | standard entropy change of reaction at 298 K | bién thién entropy chudn cia phin ting 6298 K
A, G, | standard free energy change of reaction at 298 K | bién thién nang lugng ty do chudn cia phan ting & 298 K
TCVN Tiéu chudin Viét Nam

Hay bdo qudn, gitr gin sdch gido khoa dé danh ting
cdc em hoc sinh lop sau!



https://blogtailieu.com/day-va-hoc/
https://blogtailieu.com/day-va-hoc/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/

J0y-eA-Aep/wod naljielbo|q 1e] as eiyd yoes

21 Y. )

L3I NOI PA

Céc em hoc sinh thin mén!

Bén canh noi dung gido duc c6t 16i, trong mdi ndm hoc, cdc em yéu thich khoa
hoc t nhién sé dugc chon hoc mot s6 chuyén dé hoc tap. Muc tiéu ctia cac chuyén
dé bao gom: Md rong, nang cao kién thiic hod hoc ddp ting yéu ciu phan hod sau &
cdp Trung hoc phé thong; Tang cudng rén luyén ki nang thyc hanh, hoat dong tri
nghiém thyc € lam co s¢ gitp hoc sinh hiéu r6 hon céc quy trinh ki thuat, cong
nghé thugc céc nganh nghé lién quan dén hod hog; Tim hiéu sau hon vai tro ciia
hod hoc trong doi séng thuc té, nhiing nganh nghé c6 lién quan dén hod hoc dé cic
em ¢6 o 5§ dinh hudng nghé nghiép sau nay, ciing nhu ¢6 di nang lyc d¢ gidi quyét
nhiing van dé c6 lién quan dén hoa hoc va tiép tyc tu hoc hod hoc suét doi.

Sach gido khoa Chuyén dé hoc tap Hod hoc 10 sé gi6i thiéu 3 chuyén dé sau:

Chuyén dé 1. Co s6 hoa hoc: Bao gém nhiing kién thic ning cao vé lién két hod
hoc, phén ting hat nhéan, niing lugng hoat hod clia phin ting hod hoc, entropy va bién
thién nang lugng ty do Gibbs. Nhiing kién thiic nay sé gitip cic em hiéu sau hon vé ciu
tao chét va li thuyét cic qud trinh hod hoc, ciing nhu ting dung hod hoc trong thuic té.

Chuyén dé 2. Hoa hoc trong viéc phong chéng chdy nd: Dua trén co s& kién
thiic hod hoc, cung cdp cho cic em nhiing khai niém vé phan iing chay ng, cang nhu
viéc phong chéng chdy né.

Chuyén dé 3. Hod hoc va cong nghé thong tin: Gidi thi¢u nhiing ing dung cla
cong nghé thong tin trong viée viét cong thiic, mo phdng cdu tric phan ti, thyc hién cic
thi nghiém hod hoc 40 v mét s6 tinh todn lién quan dén hoc tap va nghién ciiu hod hoc.

Sach gido khoa Chuyén dé hoc tp Hoa hoc 10 la cudn sach thudc bg sach gido
khoa Chan troi sang tao cia Nha xudt ban Gido duc Viét Nam. Sich dugc bién soan
theo dinh hudng phat trién pham chat va nang lyc ngudi hoc, gitip cac em khong
ngling sing tao trudc thé gidi tu nhién rong 16n, dong thai tao co hdi cho cic em
véan dung kién thiic vao cuc séng hiing ngay.

Céc tac gid hi vong cudn sach gido khoa Chuyén dé hoc tip Hod hoc 10 sé la
ngudi ban déng hanh hiiu ich ciing cic em kham pha thé gidi ty nhién dudi goc do
hod hoc, van dung kién thiic, ki nang hod hoc vao thuc tién va dinh hidng nghé
nghiép cho tuong lai.

CAC TACGIA
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Chuyén dé 1
CO'SG HOR HOC

Lién két hoa hoc

— Viét dutoc cong thilc Lews, it dung dugc md hinh VSEPR dé du don hinh hoc
cho mot s phan tir don gian.

— Trinh bay duoc khdi niém vé sulai hod AQ (sp, sp*, sp’), van dung gidi thich lién
kéttrong mots6 phan tl.

@ Hinh hoc phéan ti (hinh dang phan t() ciia mot chat rat
quan trong trong viéc xac dinh cach thic phan ti chat dé
tuong tac va phan Ung vdi cac phan tir chat khac. Hinh
hoc phan tf ciing anh hudng dén nhiét do séi va nhiét
d6 nong chéy clia chat. Nhiéu dac tinh cla chat dugc giai

thich tir dit liéu hinh hoc phan tir ctia né. s s
Yéu t6 nao quyét dinh hinh hoc phan tif cac chat? A Pl ol c kg g
& CONGTHUC LEWIS
"» Tim hiéu cdng thic electron va cong thiic theo Lewis
Cong thiic Lewis ctia nguyén tll mot nguyén t6 hoa hoc biéu dién
céc electron hod tri (minh hoa bing cic ddu “+”) xung quanh ki 1 Viét cong thiic Lewis clia
hi¢u nguyén tii ctia nguyén t6 hoa hoc dé. nguyén tir oxygen va
nguyén tif magnesium.

VidyI: Na., 3G+
2 Viét cong thicelectron
Cong thiic electron ctia mot phén tii biéu dién cdc electron hod cia phan tif methane

tri riéng clia cac nguyén tii trong phin ti va cic cip electron (CH)
A o L L
chung trong phén i do.

Vidu2: H

Khi thay méi cip electron chung bing mét gach néi “~”, thu dugc
cong thiic Lewis (Bang 1.1).
Bang 1.1. Cong thiic electron va cong thiic Lewis ca mét s6 phan tir

Gingthic HiN:H | o 5

prichiy H:0: H o t02 C 202

- H—N—H | .. -

Cang thic Lewis H—O0—H | 10=0C=0:
H



https://blogtailieu.com/day-va-hoc/
https://blogtailieu.com/day-va-hoc/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/

J0y-eA-Aep/wod naljielbo|q 1e] as eiyd yoes

21 Y. )

G)

Cong thiic Lewis dugc viét dya trén cong thiic electron, trong
. d6 mdi cip electron chung dugc thay bang mot gach néi “-”.

2 Tim hiéu quy tac viét cong thitc Lewis cia mdt phan tit hay ion

Budc 1: Tinh téng s6 electron hod tri clia phan tii hay ion cin
biéu dién.

Budc 2: Xac dinh nguyén ti trung tdm va vé so d6 khung biéu
dién lién két gitta nguyén tf trung tam véi cdc nguyén ti
xung quanh qua céc lién két don. Nguyén ti trung tam
thudng la nguyén tit ¢6 d6 am di¢n nho hon (ngoai trit
mot s6 trudng hgp nhu Cl:O, Br,O,H,0,NH,, CH‘, Ra)R

Budc 3: Hoan thién octet cho cdc nguyén ti ¢6 do am dién 16n
hon (trii hydrogen) trong so dé.

Tinh s6 electron hod tri chua tham gia lién két bing cich
ldy t6ng s6 electron trii s6 electron tham gia tao lién két.
Néu electron hod tri con du, dit sé electron hod tri du
trén nguyén ti trung tam. Kiém tra nguyén i trung tam
da dat quy tac octet chua.

Néu nguyén tii trung tam chua dat quy tic octet, chuyén
sang Budic 4.

Budc 4: Chuyén cip electron chua lién Két trén nguyén tii xung
quanh thanh electron lién két sao cho nguyén tif trung
tam thod man quy tic octet.

Vi du 3: Viét cong thiic Lewis cia phan i CO,.

Budc 1: Tong s6 electron hod trj ctia phan tii CO, la:

4+6x2=16

Budc 2: So d6 khung biéu dién lién két cia phan tit CO,:

0—C—0
Buidc 3: S6 electron hod tri chua tham gia lién két trong so d6 la:
16-2x2=12
Hoan thién octet cho cac nguyén tii ¢6 do am dién l6n

hon trong so do:

:0—C—0:

S6 electron hod tri con lai: 12 -6 x 2 =0.
Nguyén tif trung tim C c64 electron hod tri, chua dat octet.

@

Khi dung chlorine
dé khi trang hé boi,
chlorine sé phin ting
v6i urea trong nudc tiéu
va m6 hoi nguoi tam,
tao hop chit nitrogen
trichloride (NCL,), gay
ra nhiéu tic dong xiu
dén siic khoé nhu do
mdt, hen suyén,

Viét cong thiic Lewis
clianitrogen trichloride.

@®

3 Hay tinhtong s electron
hod tri ciaphan tuf BF..

4 Xac dinh nguyén ti
trung tim trong BF.
Lép so do khung cia
phan tifBF .

5 Thuc hién Budc 3 cho
phan i BF, va cho biét
€0 can tiép tuc Butic4?
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Budc 4: Vi C chua dat octet, cdn chuyén mot cip electron ctia
mdi nguyén tii oxygen thanh cip electron chung gitia C
va O dé C dat octet. Cong thiic Lewis ctia phan ti CO,
thu dugc la:

:0=C=0:

€ HINH HOC MOT S6 PHAN TU

* Tim hiéu mé hinh VSEPR (Valence Shell Electron Pair Repulsion —
Luc ddy clia cac cap electron hoa tri)
Lién két cong hod tri la lién két c6 tinh dinh hudng trong khong
gian, lam phan ti ¢6 nhiing hinh dang nhdt dinh, d6 1a hinh hoc
phan ti.
Mo hinh VSEPR dua vao su ddy nhau giiia céc cip electron
chung va cac cap electron riéng clia nguyén tii trung tam trong
cong thiic Lewis dé du dodn hinh dang phéan ti hoic ion.
Theo m6 hinh VSEPR, mot phan tit bat ki ¢6 cong thiic VSEPR:
Trong d6: A la nguyén ti trung tm,
X 1a nguyén tif xung quanh (phai tir).
n la s6 nguyén tlf X da lién két véi nguyén tii A.
E la cip electron riéng clia nguyén tii A(cting c6 théla 1
electron hod tri riéng ctia A, nhu trong tru6ng hgp NO,).
m la 56 cip electron riéng clia nguyén tii A.
Gid tri (n + m) quyét dinh hinh hoc phén i AXE .
Vi du 4: V6i phan tif NH,, ta cé:

H—ili—n AX,Ep

H

Noi dung mé hinh VSEPR bao gom:

1. Hinh hoc phén tii phy thudc vao téng s6 cac cap electron hod
tri clia nguyén ti trung tam (n + m).

©

Viét cong thic Lewis
cliaphantd Cd,.

6 Theo cong thic Lewis
ctia nudc, phan tlf nugc
6 bao nhiéu ap electron
chung va bao nhiéu cap
electron riéng & nquyén
tiftrung tam?

Xac dinh gid tri n, m
trong cong thic VSEPR
clia phan tir S0, Cho
biét cong thic Lewis
waso, la

o
.o/ Ne:

8 Viét cong thic VSEPR
ctiaH,0,NH, va 0.,
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2. Céc ciip electron hod tri dugc phan bé xung quanh nguyén tii trung tam sao cho luc dédy

gitia chiing la nho nhat.

3. Luc ddy ctia céc cip electron chung (X) va cip electron riéng (E) gidm theo thi ty:
E-E>E-X>X-X

193 M ta hinh hocmdt s phan tif
Bang 1.1. M6 ta hinh hoc mét s6 phan tir AX E,,
2 ~ A Dang hinh hoccia
Cong thic AXE_ Néidung phan ti tuong ig
m=0 | AX | Dégidm toi da lyc ddy gia 2 Gp electron chung, 2 cap electron nay phai chiém 2 khu virc

dién tich am sao cho lyc ddy giiza chiing la nhd nhat nén phan tic6 da gthing, goc Lo
hod trilién két 1a 180° (nhu Bedl,, BeH Q,.... M8 hinh phan tir AX,
2

tich &m sao cho e ddy gidla chiing I3 nhd nhat nén phan ti c6 dang tam gidc phing (vi du
BF,, S0,

AX, | Dégidm t6i da uc ddy gida 3 cap electron chung, 3 cap electron nay phai chiém 3 khu vy dién :

M6 hinh phan tir AX.
AX, | Dégidm toi dalyc ddy giiia 4 cip electron chung, 4 cap electron ndy phai chiém 4 khu vuc dién ./a
N

tich am sao cho Iy ddy giiia chiing la nhd nhdt nén phn tif cd dang tirdién (vidu CH, ...).

M@ hinh phan tir AX,

m=1 | AXE, | Dégiimtdidalucdsygita3 capel (g6m 2 cap electron chung va 1 cap e

riéng), 3 cap electron ndy phai chiém 3 khu Vi dién tich 3m sa0cho 13 66, yua chiing 13

nh nhat. Tuy nhién c3p electron riéng ddy manh hon lam g6c lién két giam, nén nho hon

120°(vidy S0,,...). M hinh phan ti A,

AXE, | Dégidm t6idalyc ddygidad cip el hodtr| el chungva 1 capel %

riéng), 4 cap electron niy phé! d'l!m 4khuvwds¢ntw| 3m sa0 cho Iuc ddy giita ching 3 ‘ °

nhd nht. Tuy nhién c3p electron riéng ddy manh han lam géc lién két giam, nén nho hon L2 )

1095° (viduNH, ...). Mo inh phin i ACE,
m=2 | AXE Deqxamlm&luzdaygm‘ ap el ‘-“'(gﬂml‘ | chungva 2 cipel

tiéng), 4 cpel hié ho dﬁygluad\ungl&nm )‘.o

nhat, Iuy nhién 2 cip alemon riéng dﬁymanh on lam goc lién két gidm manh hon so véi

tnsing hop AXE, tuang ing (vidu 0, ... M hinh phan ti AX £,

@ ©

“Hinh hoc mét s6 phan tif chi phu thudc vao téng s6 cic cap St dung mo hinh
lectron hod tri (lién két va chua lién két) clia nguyén ti VSEPR dé dy doan hinh
hoc ctia phan turCS,.

€ SU LAIHOA ORBITAL NGUYEN TU

[ Tim hiéu khéi niém lai hoa orbital

Trong phin tii methane, d6 dai cdc lién két C-H déu nhu nhau,
céc goc lién két HCH déu bing nhau. Day la két qui caa sy t6
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hop 1 orbital 25 véi 3 orbital 2p clia nguyén tii carbon, tao thanh
4 orbital mdi c6 nang lugng bing nhau, ¢6 hinh dang, kich thudc
giong nhau, huéng dén 4 dinh ctia hinh 1 di¢n. D6 la sy lai hod
orbital nguyén td. Bon orbital lai hoa nay da xen phu vai orbital
s clia cdc nguyén tii hydrogen tao nén phan tif methane.

tw‘?pm

b2

A Hinh 1.1. Mo hinh mé phong cau tric phan tir methane

"« Lai hod orbital 13 su t6 hop cic orbital clia ciing mot nguyén
tif dé tao thanh cic orbital méi c6 nang lugng bing nhau, hinh
“dang va kich thudc giéng nhau, nhung dinh huéng khac nhau
trong khong gian.
« Diéu kién dé cic orbital nguyén tit (AO) c6 thé lai hoa voi
nhau 1a ching c6 ning higng gin bing nhau.
86 AO lai hod bing t6ng s6 AO tham gia lai hod.

72 Tim hiéu mét s6 dang lai hoa coban

a) Lai hoa sp

Trong mot nguyén tif, 1 AO ns t6 hgp véi 1 AO np tao ra2 AO lai
hod sp c6 goc lién két 180°.

Lai hod sp con dugc goi Ia lai hod dudng thing.

180°
— - : 4 /\
™ = Lai hoa =
@ OO — O
1 orbital s 1 orbital p 2 orbital lai hod sp

A Hinh 1.2. Sy hinh thanh céc orbital lai hod sp

Vidu 5: Su tao thanh phan tit beryllium chloride (BeCl,).
Céu hinh electron ctia Be: 15?257

1 AO 25 t6 hgp véi 1 AO 2p, tao 2 AO lai hod sp.

®

Vi sao goc lién két
HCH trong phan ti
methane khong thé
la 90°?

o

10 Em ¢6 nhan xét gi vé
hinh dang, kich thudc,
nang lugng va hudng
clia cdc orbital nquyén
tirlai hod?

11 Néu tdng sb cic AO
tham gia laihod la 3 sé
tao ra bao nhiéu A0 lai
hod?
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2 AO p khong lai hoa
IE_E] \12_E| |—2_E] 12 Nguyén tit carbon
trong phén tir (0,
76 hop Jr— ¢ trang thai lai hod
H N nao? Giai thich lién
el S két hod hoc tao thanh
5 trong phan ti C0, theo
Cac AO trong nguyén tirBe Cac AO trong nguyén tif Be thuyét lai hod.
chua lai hoa & trang thai lai hoa sp

2 AO lai hod sp ctia nguyén tif Be xen phu véi 2 AO p clia 2
nguyén ti Cl tao thanh 2 lién két o hudng vé 2 phia cia mét
dudng thing. Goc lién két la 180°.

lién I:ét o lién két o
<>Cl . Be - cl
AHinh13. a)
b) Lai hoa sp?
Trong mét nguyén ti, | AO nst6hgpvei2 AO nptaora3 AOlaihoa 13 Theo md hinh VSEPR,
sp* hudng vé 3 dinh clia mét tam gidc déu. 3 AO nay ndm ciing mot phan tif formaldehyde
mit phing. Géc tao béi hai truc clia hai AO Ia 120°, @ dang tam gidc
Lai hod sp* con dugc goi Ia lai hoa tam giac. phang. Xdc dinh trang
Tam gidc phang, thailai hod clia nguyén
goc 120° tlf trung tam carbon.
(ho biét formaldehyde
6 cong thiic nhu hinh
(™ Lai hod sau day:
0 0o Y u
Q '
>C=O
1 orbital s 2 orbital p 3 orbital lai hod sp* H

A Ging thicphintiformald
A FHinh 1.4, Sghinh thinh cicorbtal b hos sp° bl e

Vi dy 6: Sy tao thanh phan ti boron trifluoride (BF,).
Cdu hinh electron ctia B: 1s?2s?2p’.
1 AO 25 t6 hop vdi 2 AO 2p tao 3 AO lai hod sp*.

10
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........... AO p khong lai hoa @

i |Z_L| Zi] \ﬁ 14 Tuong ty nhy cong

| thic VSEPR, 0 thé dy

| Thob. s dodn nhanh trang thi

i —— ! ! !ﬁ lai hod ciia nquyén

F . '....: tir A (nguyén 16 s, p)

gi trong mot phan tir bét

‘‘‘‘‘ ki nhu sau:

Cac AO trong nguyén t( B Cac AO trong nguyén ti B

chua lai hod & trang thai lai hod sp? +Xdcdinh s nguyén tir

lién két tryc tiép viA.

3 AO lai hoa sp? ctia nguyén tif B xen phti v6i 3 AO p clia 3 nguyén ti

fluorine tao thinh 3 lién két o hudng vé 3 dinh cia mot tam gidc déu, + Xéc dinh s cip

electron hod tri riéng
ciaA.

« Néu tong hai gid tri
1a 2;3 hodc 4 thi trang
thai lai hod ctia A lan
Iugt fa sp; sp’ hodc sp’.
Du dodn trang thdi lai
hod ctia nguyén tir C, S
va N trong cac phan tif
(0,, 50, va NH,.

A Hinh 1.5. Sy hinh thanh phan tlboron trifluoride (8F,)
c) Lai hoa sp*
Trong 1 nguyén tii, 1 AO ns t6 hop véi 3 AO np tao ra 4 AO lai
hod sp* hudng vé 4 dinh ctia mot tif dién déu. Géc tao béi hai tryc 15 Phén tir chda nguyén
ctia hai AO 12 109,5. tif lai hod sp* 6 ciu
Lai hod sp* con dugc goi la lai hod ti dién. tric phdng khdng?
1: < t Gidi thich va cho vi du.
P4

1 orbital s 3 orbital p
\ Lai hod J
109,5"

4 orbital lai hod sp’
A Hinh 1.6. Suhinh thanh cic orbital lai hod sp*
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Vi dy 7: Sy tao thanh phan tii methane (CH,).
Cdu hinh electron ctia C: 15°2s"2p*.
1 AO 2s t6 hgp véi 3 AO 2p tao 4 AO lai hod sp*.

Cac AO trong nguyén tir C Céc AO trong nguyén ti

©

Biét nguyén tif oxygen
trong phan ti H0
@ trang thdi lai hod
sp’. Trinh bay sy hinh

Téhop i T T thanh lién két hod hoc
;5 ’ 5 5 ; trong phan tirH,0.

uC

chua lai hoa G trang thai lai hoa sp®

4 AO lai hod sp’ clia nguyeén tlf C xen phii véi 4 AO s cia 4 nguyén
tii hydrogen tao thanh 4 lién két o hudng vé 4 dinh ciia mot ti

dién déu.

lignkét o
A Hinh 1.7, Su hinh thanh phan tirmethane (CH )

. Viét cong thiic Lewis ciia cdc phan tii sau:
a) HCN b) SO,

~

a) HCN b) SO, <) PH,

w

hod clia cdc nguyén tii trung tam:
a)CH, b)CH,  oNH,

-

a) PCl, b) CS, ) SO,

. Viét cong thiic VSEPR va ﬂt,( dodn hinh hoc ctia cdc phén tif sau:

. Trinh bay sy tao thanh lién két hod hoc trong cdc phén tif sau dya vao sy lai

. Dy dodn trang thai lai hod ctia nguyén tii trung tam trong cic phan tii sau:
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2 Phan (ing hat nhan
MUCTIEU

—Néu dugc solugc vé si phong xa tunhién; Lay duocvi du vé suphong xatu nhién.

~Van dung duot céc dinh luat bo toan 5§ khdi va dién tich cho phan ting hat nhan.

— Néu duoc so luge vé sy phong xa nhan tao, phan ting hat nhan.

~ Néu dugc ting dung ctia phan ting hat nhan phucvu nghién ciu khoa hoc, doi
s0ng va san xuat.

— Néu dugc céc ting dung dién hinh cia phan ting hat nhan: xac dinh nién dai
c6vat, céc ing dung trong linh viic y té, nang lugng, ...

@Nhén loai luén di tim nhitng nguén nang
lugng xanh, sach va chi phi thdp, nhung
nang lugng hoa thach ré thi gay 6 nhiém moi
truong, nang lugng tai tao sach thuong chi
phi cao, nang lugng hat nhan gay nén cac rai
ro vé phong xa. Nhitng han ché trén sé duogc
khéc phuc khi cong nghé Mat Tr&i nhan tao
phat trién thanh céng. Mat Trai nhan tao la
16 phan tng hat nhan, thic déy phan g 1yphgningatahin ST (an utc, rong den
xay ra gilfa 2 hat nhan tritium va deuterium,  Mattri nhan tao, dat 100 triéu d Celcius va I thiét bi du

nhém gidi phéng nang lugng phuc vu cho tién duy t mic nhigt nay trong 20 gidy
nhan loai. Phan ting hat nhan la gi? Phan (ing hat nhan dugc (ng dung trong nhiing
linh vuc nao?

@) PHONG XA TU NHIEN

> Tim hiéu vé phéng xa tu nhién
Phong xa la hién tigng hat nhan nguyén tii khong bén viing bi
bién d6i thanh hat nhan ctia nguyén tii khac, déng thoi phit ra biic 1 Trongtunhién, conhiéu
xa dang hat hoic photon c6 nang ligng 16n, goi la tia phéng xa. dong vi khong bén nhu

*H (tritium), "“C, K, ...
chiing bi bién ddi thanh
hat nhdn nquyén tf
khdc, hién tuong nay
goi lagi.

A Hinh 2.1, Autunite, khoang vt chifa uranium
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Trong ty nhién, cic nguyén t6 phong xa tu nhién c6 thé phan bo
trong dat, nudc va trong khong khi, dugc chia thanh 4 ho phong
xa: ho uranium, ho actinium, ho thorium va ho neptunium.
Uranium dugc tim thdy trong ty nhién gém hai déng vi phd
bién #°U (0,711%) va **U (99,284%). Uranium c6 trong ddt d4,
cang xudt hién trong thuc vit va trong cic mé & nguoi; cung ho
uranium con c6 ***Ra va cic san phdm phén ra ciia n6 nhu *?Rn,
20Pb, 2'%Bi,... Thorium chi ¢6 dong vi **Th xudt hién trong ty
nhién, cac dong vi con lai déu khong bén.

» Phong xa ty nhién la hién tugng cac nguyén t6 ty pht ra tia

phong xa, khong do tic dong tit bén ngoai.

« Cac nguyén t6 phong xa ty nhién xudt hi¢n & nhiéu noi:
. trong long dat, I6p dat dd bé mat, khong khi, nguén nud, ...

o
Co nhiéu dang biic xa dugc phat ra nhung khong do hién tugng phong

xa, ching han bong dén c6 thé phat ra biic xa dudi dang nhiét va inh
sang, nhuing khong phii la chit phong xa.
A

[722 Tim hiéu thanh phan va dac diém tia phéng xa

Tia phong xa gém c6 hat alpha (), hat beta (B) va biic xa dién tif
gamma (y), dugc goi tuong ting la phéng xa o, phong xa p va
phong xa y.

« Hat o (;He) la hat nhan helium, gém 2 proton, 2 neutron va
khong c6 electron, nén mang dién tich duong. Hau hét cic dong
vi phong xa c6 Z > 83 la phéng xa theo kiéu a.

Vi dy phong xa o: “Ra — “2Rn+ {He
« Hat f ((3€) c6 dién tich -1 va s6 khai bing 0. Phong xa B xdy ra

trong céc hat nhin c6 nhiéu neutron, khi neutron chuyén thanh

proton va electron c¢6 ning lugng cao, bi ddy ra khoi hat nhan

dudi dang hat p: oln - ip + _'}e

Vi dy phéng xa f: “CoMN+ %

Hat p' (_,’:e) con goi la positron, ¢ ciing khoi ligng vdi electron
vamang dién tich +1. Phong xa p* xdy ra khi proton chuyén thanh
neutron va positron cé nang lugng cao: ip— dn+ Je

Vi dy phéng xa p':'§C = ";B+ e
) Phong xa B3 tén goi thay cho phdng xa B, do phng xa - phé bién han *.

14

2 Quan sat Hinh 2.1 va
doc thong tin, cho biét
dong vi uranium nao
ton tai phd bién trong
tu nhién?

Xét 2 qua trinh sau:
(1) D6t chdy than cli
(carbon) sé phdt ra
nhiét lugng c6 thé ndu
chin thyc pham;

(2) Dong vi "C phan
huy theo phan tng:
10 N+

Qua trinh naola phong
xa ty nhién? Gidi thich.

3 Tia phéng xa cd nhiing
loai nao? Cho biét dic
diém cla timg loai.
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« Nhiéu phén ting phan ra hat nhan tao ra hat nhan méi & trang
théi kich thich ¢6 miic nang higng cao, khi tré vé trang théi co ban
(bén viing) sé phat biic xa dugi dang photon c6 nang ligng cao,
goi la phong xa v. Phong xa y thuong di kem véi phong xa @, p.

Viduphéngxay:  3U—> jHe +*Th’
24Th" — 24Th+ 0y

(@ (b)
A Hinh 2.2. M6 hinh phong xa a (a) va phéngxay (b)

Céc tia phong xa c6 khi ning dam xuyén mot s6 vat chit khic
nhau. Tia p c6 thé di xuyén qua gidy; tia y di xuyén qua gidy, da,
nhya, aluminium, wolfram, ...

(10—
B e
AEAVAVAVAVAV. "

Gidy/ Da Aluminium
A Hinh 2.3. Khd nang dam xuyén qua mot s6 vat chit cua tia phong xa

@iphéng Xa gom cdc hat va biic xa dién tit:
« Hat o Ia hat nhan nguyén tii helium (3 He).
~« Hat B c6 dién tich —1 va 56 khéi bang 0.
‘Tia v 12 dong photon ¢6 ning higng cao.

®

4 Dic diém cla hat

w

nhan nguyén tif xdy ra
phéngxa B va B* khac
nhau nhu thé nao? So
sanh khéi lugng va
dién tich cta hat B, B*.

Trong 3 loai phong xa
a, B, v, loai phong xa
nao khac biét co ban
vdi 2 loai con lai? Neu
sukhac biét do.

Khi chiéu chum tia
phong xa (o, B, v) di
vao giifa 2 ban dién
e, hudng di ca cac
tia phdng xa thay ddi
nhu thé nao?
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23 Tim hiéu dinh luat bdo toan s6 khéi va bao toan dién tich

« Phong xa o
Sau phong xa a (;He). dién tich hat nhin nguyén ti giam 2 don
vi va s6 khéi gidam 4 don vi.

32X jHe + 53X
« Phong xa p
Sau phong xa B, dién tich hat nhan nguyén tii tang 1 don vi, s6
khéi khong thay déi.

X e+ 40X
« Phong xa p*
Sau phong xa p*, dién tich hat nhan nguyén ti gidm 1 don vi, s6
khoi khong thay déi.

X JSe+ AX
« Phong xa 'y khong lam thay d6i dién tich hat nhan nguyén tii va
s6 khéi ctia nguyén tii.

AX > AX +y

| “Trong qué trinh phong xa, s6 ki v dién tich dugc bio toan.

© PHAN UNG HAT NHAN
*2 Tim hiéu vé phan (g hat nhén

Phan ting hat nhin nhan tao ddu tién dugc thuc hién vao nam
1919 bai Ernest Rutherford (O-n6t Ra-do-pho), khi ban cac hat
a do radium phit ra vao hat nhin nguyén tii nitrogen, tao thanh
hat nhan nguyén tii oxygen va phat hién ra hat proton.

{He +YN—>50+lp
Thi nghiém bién déi hat nhan cia Rutherford 13 nén méng
cho sy phat hién hat neutron. Pén nam 1932, James Chadwick
(Dém Chat-uych), hoc trd ctia Rutherford, da ban cac hat a vao
hat nhin nguyén tii beryllium, tao thanh hat nhan nguyén ti
carbon va hat neutron.

;He+ {Be— ;C +/n
Hat o va hat nhan nguyén tii déu mang dién tich duong nén
tiong tac ddy nhau, chi nhiing hat a ¢c6 déng ning du 16n mai
thing dugc lyc ddy nay. Neutron khong mang dién tich nén khi
bén pha vao hat nhan dé tao cic déng vi mai sé dé dang hon.
Déng vi YC dugc hinh thanh trong ty nhién do hat neutron (ti
tia vii try) bin vao hat nhan 'N:

1, " ", 1
o+ N—=>"C+p

6

Quan satva nhan xétsd
khai, dién tich cla céc
thanh phdn trudc va
sau phong xa hat nhan.

©

-~

o

Van dung dinh luat
bdo toan so khdi va
bao toan dién tich,
hoan thanh cac phan
(ing hat nhén:

22U —4Th+ jHe

%5Np—4Pu+ Se

Phan dng hat nhan
trong thi nghiém cta
RutherfordvaChadwick
& khdc biét co ban
nao vdi sy phong xa tu
nhién?

Néu sy khdc nhau co
ban cla phan ting hat
nhan vdi phan ting hod
hoc.
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« Phin (ing hat nhn la phin (ing c6 su bién déi & hat nhin

‘nguyén tii. Phan ting hat nhan khong phai la phan ing hod hoc.

« Phong xa ty nhién la mot loai phin (ing hat nhan.

« Phin ting hat nhin tudn theo dinh luat bdo toan s6 khéi va

bido toan dién tich.

*2 Tim hiéu phan iing phan hach, phan iing nhiét hach va phéng xa

nhén tao
1. Phan dng phan hach
Dudi tic dung cia neutron, hat nhin nguyén tii phan chia thanh 2
hat nhian méi, goi la 2 ménh phan hach, déng thoi gidi phong nang
lugng. Nhién li¢u chii yéu clia phin ting phan hach a **U va **Pu.
Vi dy 1: Khi ban cac hat neutron c6 nang lugng thap vao hat nhan
U sé xdy ra cic phan ting:
on+ 25U — U - 'Ba+ %Kr+3n + nang lugng

on+ U — U= UBa+ %Kr+3n + ning lugng

JEKr
¥ & n
&
il ~. - n
on
~
33U Win
1)
A Hinh 2.4. Quatrinh phan hach *U

2. Phan ting nhiét hach

Phan (ing nhié¢t hach, con goi la phin (ing t6ng hgp hat nhan, la
qué trinh 2 hat nhan hgp lai dé tao thanh hat nhan méi ning hon,
déng thai gidi phong nang lugng.

Nhién li¢u thuong dung cho phan ting nhiét hach la déng vi
deuterium va tritium ctia hydrogen.

Phuong trinh nhiét hach ctia dong vi deuterium va tritium:
ID+’T— jHe+ n+ 17,6 MeV"

 Bon vi Megaelectron volt, 1 MeV =1,602 x 10-*)

®

9 Quan sét Hinh 2.4 va
Vi du 1, hay so sanh
50 khoi clia cac manh
phan hach véi s6 khoi
ctia hat nhan ban déu.

10 Phan (ng nhiét hach
dugc xem la phan (ing
nguoc lai vi phan ing
phan hach. Gidi thich.
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1 g‘ ‘ lg Tailieu con:

Phan ting nhiét hach ctia cac hat nhan nhe kém theo sy phat sang,
nhu phan (ing nhiét hach trong Mat Trdi, cdc ngoi sao, ... Phan
ting nhiét hach xay ra trong Mit Troi giai phong ning hh_nu., vo
cung 16n la 26 MeV (Hinh 2.5).

4H - jHe+ 2B"+2y

A Hinh 2.5. Phan ting nhiét hach xdy ra trong Mt Troi

3. Phong xa nhan tao

Trong nhiéu phan ting hat nhan, ¢6 thé tao ra cac dong vi khong
bén, goi la dong vi phong xa nhan tao. Cac dong vi nay bi phan
ra tao thanh dong vi bén han va phat biic xa, goi la sy phéng xa
nhén tao.

Vi du 2: Nam 1933, Frédéric (Phé-dé-ric) va Iréne Joliot-Curie
(I-ré-na Gi6-li-6t Qui-ri) thyc hién ban pha *’Al bang hat o, tao
ra dong vi P khong bén, phat ra phong xa B' va tao thanh *Si:

4 7 wp 1
2He+ JJAl = P+ n

EP o 4Si+p*

)

11 Dong vi phong xa nhan
tao dugctaoranhuthé
nao?

12 Trong Vi dy 2, déng vi
nao la dong vi phong
xa nhan tao?

Q@

So sanh diém giong va
khac nhau cia phéng
Xa tu nhién va phong
xa nhan tao.

« Phong xa nhan tao 1a qud trinh bién déi hat nhan khong ti phat, gay ra boi

tac dong bén ngoai lén hat nhén, dong thoi phat ra tia phong xa.

« Phén ting phan hach va phan (ing nhiét hach la phan (ing hat nhan, tao ra

nang ligng rat 16n.

« C6 thé tao ra dong vi phong xa nhén tao dé (ing dung vao nhiéu linh vuc.
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9 UNG DUNG CUA DONG VI PHONG XA VA
PHAN UNG HAT NHAN

{72 Tim hiéu vé iing dung déng vi phéng xa va phn iing hat nhan
Dong vi phong xa va phan ting hat nhan ¢6 ting dung hiiu ich
trong nhiéu linh vifc cta cugc song.

Y hoc

Ung dung ki thuat y hoc hat nhan trong chdn dodn va diéu tri
bénh. Mot trong nhiing ting dung la ki thuat chup hinh phat hién
ung thu bing mdy SPECT (Single Photon Emission Computed
Tomography - Ki thuit chup cit16p don photon), PET (Positron
Emission Tomography - Ki thuat chup cit 16p phat xa positron),
két hop v6i CT nhu SPECT/CT, PET/CT, gitp chdn doin ung
thu, kiém tra va dénh gid mic d hiéu qua cta cic phuong phip
diéu tri, ...

St dung dugc chét phong xa vao co thé ngudi bénh, ching han,
dung dong vi 'l dudi dang sodium iodide trong diéu tri bénh
nhan ung thu tuyén gidp, "'l sé truy tim va luu lai & nhiing noi
con té bao ung thu hodc céc 18 chiic di can, phat ra biic xa p tiéu
diét té bao ung thu tuyén gidp: ‘I "% Xe+p

Xa tri la mét trong nhiing phuong phép phd bién trong diéu trj
ung thu, st dung cac hat va song ¢6 nang ligng cao nhut: tia X
(tia Rontgen (Ron-gen)), tia gamma, chiim tia dién t, proton, ...
dé tiéu diét hodc pha huy té bao ung thu.

A Hinh 2.6. Chup PET/CT la kithudt chén doan hinh dnh cao c3p trong y hoc
Cong nghiép, nong nghiép, nghién citu khoa hoc

Déng vi phong xa duge diung trong chup X-quang cong nghiép,
tim kiém cdc khuyét tat trong vt liét, do myc chit long trong bon
chiia, do d¢ day ctia cic vat liéu, kiém tra tinh toan ven clia méi
han hay cdu truc turbine cia may bay phan lyc, ...

13 Tim hiéu nhiing thong
tin vé (ing dung dong
vi phong xa va phan
ung hat nhan, nhan
Xét vai tro clia dong vi
phong xa va phan (ing
hat nhan trong caclinh
wvucy hoc, cong nghiép,
khoa hoc, ...

P T
A Duoc chat phong xa diing trong
inh vutcy hoc
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St dung déng vi phong xa trong theo doi qua trinh hép thy cic
nguyén t6 trong phan bén hoidc lam thay déi cdu tric gene dé tao
giéng mai, ning sudt va kinh t€ hon. Ngoai ra, con sii dung trong
linh vuic xit 1i nudc thai, tham do vét chat gay 6 nhiém tii dugc
phdm phéng xa; ching han, déng vi tritium dé danh déu, nghién
ctiu nudc thii va cht thailong, dong vi *Mn dé danh gid kim loai
nang trong nudc thai, ...

Xic dinh nién dai ¢ vat

1C la déng vi phong xa dugc ding trong xdc dinh nién dai ¢6 vat.
DPéng vi “'C duge hinh thanh trong ty nhién theo phan ting sau:
m+%N-'C+ip
Déng vi "'C trong tu nhién phat phéng xa p tao ra “N:
“Co YN+ le

Sau thai gian dai, qué trinh tgo thanh vi phan rd “C cin bing
nhau, ti 1¢ “C trong ty nhién la xéc dinh. “C c6 mit khip noi
trong moi trudng, chit yéu 6 dang “CO,, thuic vit quang hgp, hap
thy CO,, chuyén hod thanh chit hitu cg, lam thiic dn cho dong
vat, nén trong co thé dong, thuc vit ludén c¢6 dong vi “C. Khi sinh
vat chét, ching ngling hdp thu “C va bit dau qud trinh phéan ra
phong xa C. Céc nha khoa hoc da tinh todn dugc khodng thoi
gian dé mot niia ligng "C bi phan huy, goi 1 chu ki ban huy. Chu
ki ban huy ctia "*C 1a 5730 ndm. Béng céch do ti 1¢ "*C v6i téng
lugng carbon trong mdu, so sanh véi chu ki ban huy "C dé xic
dinh nién dai ¢6 vat.

Dé xic dinh nién dai nhiing mdu vat nhu dé trong 16p dia chat
ctia Trai Dét, nguoi ta dya vao tilé **U/*Pb trong mau vit, chudi
phén ra cudi cung déng vi **U la déng vi bén “*Pb. Chu ky ban
huy ctia **U 1a 4,5 ti nam.

Stf dung ning lugng ctia phin (ing hat nhin

Nang ligng hat nhan chii yéu dugc sit dung tif phan (ing phan
hach **U, nang lugng dién sit dung trén thé gidi tii phan ting hat
nhén chiém tii 10% - 15%. Uu diém 16n nhdt cia nguén ning
lugng nay la khong tao ra khi thai nha kinh. Bén canh dé, ciing
gdy ra nhiing hiém hoa vé ro ri phong xa, tai nan chiy n6, mot s6
qudc gia sti dung trong muc dich chién tranh, ...

Trong tuong lai gin, con ngudi c6 thé tao ra va st dung nguén
nang lugng tii phan dng nhiét hach.

20

14 Phuong phap ding
dong vi "“C dé xac
dinh tudi cla cd vat,
cic mau hod thach
0 nién dai khoang
75 000 nam, nhung
khing dung dé xdc
dinh nién dai clia cac
mau da trong ldp dia
chat Tréi Dat, ma s
dung déng vi **U.
Gidi thich.

Hay néu mot s6
van dung khac khi
ting dung cic dong
vi phong xa vao
thuic tién.
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QBGngvl phong xa ting dung trong nhiéu linh vuc: y hoc, dugc phim, cong

‘nghiép, nong nghiép, khoa hoc ki thuat, ...

« Sti dung déng vi "C dé xdc dinh nién dai cdc c6 vat va dong vi **U dé xic
dinh thoi gian t6n tai mau da cta Trédi Dat.
« Nang luigng tii phan ting hat nhan 1a nguén nang lugng khong tao ra khi

~ thai gy hi¢u ting nha kinh.

—

. Cho 2 phan ting hat nhan:
U —%Th+3He (1)
U +n - Np+3B (2)

Phan ting hat nhan nao la phong xa nhén tao, phan (ing hat nhan nao la
phéng xa ty nhién?

~

. Viét cac phuong trinh phan ting hat nhan cho qué trinh:
a) Phatxa 1 hat p* cua§C.
b) Phong xa 1 hat B ctia Mo (d6ng vi molybdenum-99).
¢) Phéng xa 1 hat o kém theo 7y tit 5, W.

w

. Tim hat X trong cdc phan ting hat nhén sau:
a)¥B+ 4X—>3Be +a
b)F + p—'0+X

o) en + 5 U-%Mo +'5Lla +2X +75e

-

. ¥%U sau mot loat bién déi phéng xa o va B, tao thanh dong vi **Pb.
Phuong trinh phan \ing hat nhin xdy ra nhu sau:

WU Pb + xjHe +yJe
(x, y la 56 lan phong xa a, B).

Xic dinh s6 lin phong xa o va B ctia **U trong phén (ing trén.

21
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Nang luong hoat hoa
3 ctia phan ung hoa hoc

MUCTIEY

~ Trinh bay dugc khdi niém nang lugng hoat hod (theo khia canh anh hudng
dén toc do phan ing).

— Néudugcanh hudng cia nang lugng hoat hod va nhiét do tdi téc 46 phan ing
thong qua phuong trinh Arrhenius k= A x e,

— Gidi thich dugc vai tro ca chat xic tac.

@Trong rudt non cda hau hét ching ta déu
c6 enzyme lactase, c6 tac dung chuyén hoa
lactose (con goi la duong sia, C,,H,,0,) c6
trong thanh phén cla sifa va cac san pham
tu stta thanh duong glucose (C,H,,0) va
galactose (C,H,,0,) gitp co thé dé dang hap
thu; qua trinh nay dac biét quan trong déi
VvGi su phat trién va tang cudng mién dich
cho tré nhé. Khi co thé thiéu hut loai enzyme
nay, lactose khong dugc tiéu hoa sé bi vi
khudn 1én men, sinh ra khi va gay dau bung. : e
Enzyme lactase déng vai trd xuc tac trong A Enzyme lactase c6 trong rujt non ciia ngui
qué trinh chuyén hoa lactose. Xuc tac anh huéng nhu thé nao dén téc d6 chuyén
hoé gilta cac chat?

) NANG LUONG HOATHOA
? Tim hiéu vé nang lugng hoat hod

Dé xdy ra phin ting hod hoc, cic chit phan (ing phai va cham véi

nhau, nhiing va cham ding hudng va du ning higng, sé tao ra san 1 Quan sdt Hinh 3.1, cho
phém, goi 1a va cham hiéu qua; néu cic chit phan (ing khong du biét s0 va cham hiéu
ning lugng thi sé khong xdy ra phan ing. Nang lugng t6i thiéu ctia qua va khd nang xdy
chit phin ting tao ra dugc cdc va cham hi¢u qud, hinh thanh sin ra phan ung d“, chat
phdm, goi la niing ligng hoat hod (activation energy, kihi¢u laE ). tham gia thay d6i nhu

thé nao khi gid tri clia
nang lugng hoat hod
@ng giam?
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Nanglgng

Sinphdm >
Tién trinh phin dng
A Hinh 3.1, Qué trinh bién 6 nng luong trong phan ing

‘Nang lugng hoat hod 1 ning higng t6i thi€u mé chét phan ting
can phai ¢6 dé phin ting c6 thé xay ra.

€ ANH HUGNG CUA NANG LUGNG HOAT HOA VA
NHIET DO DENTOC DO PHAN UNG

'» Nghién afu dnh huéng clia nang lugng hoat hoa va nhiét d6 dén
tdcdd phan img

Khi tang nhiét d¢, sé c¢6 nhiéu hon s6 phan i chdt phan (ing va
cham hiéu qua véi nhau.

Nhiing nghién ctiu ctia Arrhenius (A-ré-ni-ut) da dua ra phuong
trinh kinh nghiém biéu dién méi quan hé gitia nhiét dg, nang
lugng hoat hod va hiing s6 to¢ do phan ting:

=By
k=Axe RT
Trong do:

k 1a hiing s6 téc do phan ting
A la hing s6 thuc nghiém Arrhenius
e la co s6 chia logarit ty nhién, e = 2,7183
E_la ning higng hoat hod (J/mol)
R la hiing s6 khi li tudng, R = 8,314 (J/mol-K)
T la nhiét do theo thang Kelvin (K)

Khi ning ligng hoat hod E, 16n, hing s6 t6¢ do k nho, t6c do
phan ting cham.

2

Tu thong tin trong
phén Khéi dong, khi
€6 chit xic tac, nang
lugng hoat hod clia
phdn (ing chuyén hod
lactose tang hay giam?
Gidi thich.

Qe

Khd nang xdy ra cla
mat phan (ing hod hoc
nhu thé nao khi ning
lugng hoat hod clia
phan tng rat I6n? Giai
thich.

Dya vao phuong trinh
Arrhenius, toc do phan
(ing thay ddi thé nao
khi tang nhiét do cla
phan ting?
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Vi du 1: Mot phan (ing don gian xay ra & nhiét d¢ 100 °C, trong
diéu kién c6 xiic tic va khong c6 xiic tdc, nang lugng hoat hod ciia
phin ting lin lugt 1a: E | =25 kJ/mol, E , = 50 kJ/mol. So sdnh t6¢
d6 phan ting trong 2 diéu kién.

Hudng dan:

O nhiét do khong déi, nang lugng hoat hod ctia phan ting trong 2
diéu kién la: E =25 kJ/mol va E,=50 kJ/mol.

Phuiong trinh Arrhenius viét cho phan ting trén trong 2 diéu kién:

B (50-25)x10*
L ' _ SR
ky
Viy, khi nang ligng hoat hod giam tii 50 kj/mol vé 25 k]/mol, t6¢
d6 phin ting tang 3170,4 lin.

=3170,4

Phuong trinh Arrhenius dugc viét lai cho 2 nhi¢t d6 T, va T, xic
dinh, \ing v6i 2 hing s6 toc d k, va k:

B, | TSe
k R AL T,
Vi'du 2: Phin (ing phan huy N,O. xdy ra 645 °C theo phuong trinh
phén ting:
1
N,0;(9) = N0, (g) +30.,(g)
Téc do phan ng thay déi thé nao khi ting nhiét do phan ting lén
65 °C? Biét niang higng hoat hod ctia phin ting la 103,5 k]J/mol.
Hudng dén:
Phuong trinh Arrhenius viét cho phin dng trén nhu sau:

mh-B 1l 1
k R\T T

Ky _ 103,5x10° (1 1 —2316
k8314 45+273  65+273

=%= 10,1.

Vay, khi tang nhiét do tir 45 °C lén 65 °C, téc do phan (ing ting
10,1 lin.

24

4 TuVidy2, tocdo phan
(ng phan huy N0,
thay ddi nhu thé nao
khi giam nhiét do vé
25°C2 Nhan xét sy anh
hutng cia nhiét do
dén toc do phan (ng.
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"+ Phuong trinh kinh nghiém Arrhenius biéu dién sy dnh
‘hudng cia ning lugng hoat hod va nhiét do dén hing s6 t6c
d6 phan (ing.
'» Phin ting c6 nang lugng hoat hod nho hodc nhiét do cua
_ phin ting cao, t6c do phan ting cang I6n.

© VAITRO CUA CHAT XUC TAC

0 Tim hiéu dac diém cda chat xuc tac

Chat xic téc lam ting téc do cta phan ting hod hoc, nhung van

duigc bio toan vé higng va chit khi két thuc phan ting.

Vi du 3: Phan (ing cong H, vdo phén ti ethene (C,H,) xdy ra

cham trong diéu kién khong c6 chat xuc tac, khi co mat ca kim

loai Ni, Pd hodc Pt, phin iing xdy ra nhanh hon.

Phuong trinh hod hoc ctia phan ting: CH + H, -» C H,
(ethene) (ethane)

Xic tc sinh hoc, nhu enzyme, déng vai tro quan trong trong

nhiéu phan ting, phé bién cho cic chit hitu co, méi triong hoat

dong o nhiét do khong cao. Enzyme la cac protein dic trung cho

cac phan (ing cy thé. Enzyme tao ra cdc tién trinh phin iing c6

ning lugng hoat hoa thdp hon.

"""""" Trong do:
E, 1andng lugng hoat hod khi khdng <6 xic tc
E, la nang lugng hoat hod khi cd xiic téc

Nang lugng

Tién trinh phan ung

A Hinh 3.2. Xtic tac lam gidm néng lugng hoat hod clia phan ing

Méi chit xic tac thuong phit hop cho mét s6 phan ting theo
huéng mong dgi (tinh chon loc ctia xtc téc), dién hinh la cac xic
tac sinh hoc (enzyme).

Vi dy 4: Enzyme amylase lam tang té¢ d¢ phan ting thuy phan
tinh bot thanh dudng glucose.

©

Mot phén ing ¢6 nang
lugng hoat hod la
24 kJ/mol, so sanh toc
do phan (ing & 2 nhiét
dola27°Cva127°C

5 Nhan xét anh hudng
cia enzyme doi vdi
nang lugng hoat hod
ctiaphan ting.

©

Trong cong nghiép hod
chét, nguoi ta st dung
chét xic tdc dé ting
toc do cda phan tng,
nhu phin Ung téng
hop S0, tir S0, va 0,
dung xictdcV,0.. Hay
ké tén mot s6 xic tac
cho cdc phan ting ma
em biét.
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Phuong trinh hod hoc ctia phan ting:
(CH,0,),+nH,0—"**= nCH, 0,
(tinh bot) (glucose)
Vi dy 5: Qui trinh oxi hoa NH, bing O, khi diéu ché HNO, tii
NH,, cin xic tdc Pt d€ tao ra san phim mong muén la NO: @
4NH, +30, —“52N, + 6H,0 | I
; - Tai sao mudn c4, thit
4NH; + 50, ———4NO + 6H,0 mau mém, nguoi ta
thudng ché bién kem
v6i nhiing lit dia

"+ Chit xiic tic ¢6 vai tro lam gidm ning lugng hoat hod dé (thom) hoac thém
tang t6c do cia phin ting. mot it nude ép cla

-+ Chdtxic tic c6 tinh chon loc. diia?

1. Cho gidn d6 nang ligng clia cic phan dng:

g€ & &
=2 =2 =2
2 2
Tién trinh phan ing Tién trinh phan ing Tién trinh phdn dng
(@) (b) 4]

a) Hay biéu dién nang lugng hoat hod trén gidn d6 ning lugng cta phin (ing
trong tling tridng hop.
b) Gian d6 nang lugng nao biéu dién anh hudng ctia xic tic dén nang lugng
hoat hod ctia phan ting?

2. Cho hing s6 téc d ctia mot phan dngla 11 M~'.s™" tai nhiét do 345 K va hing
s6 thyc nghiém Arrhenius 14 20 M s ", Tinh ning ligng hoat hod ctia phan
tng trén.

w

. Tim hing s6 téc d¢ phan ting k 273 K cia phan ting phan huy
N0, (@~ N0, (@) + -;-0: ©
Biét ring ¢ 300 K, ning lugng hoat hod la 111 kJ/mol va hing s6 téc do
phén tingla 10-%".

»

Phan (ing tong hgp SO, trong day chuyén sin xudt sulfuric acid:

250,(g) + O,(g) —* 250,(g)
Toc d phan ting thay d6i nhu thé nao khi taing nhiét d6 i 350 °C lén 450 °C.
Biét nang lugng hoat hod clia phin iing la 314 kJ/mol.
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— Néu dugc khdi niém vé Entropy (S).

Entropy va bién thién
nang lugng tu do Gibbs

— Néu dugc y nghia clia dau va tri s6 cia bién thién nang lugng tu do Gibbs
clia phan ting (AG) dé dy doan hoéc gidi thich chiéu hudng cia mdt phan

ting hod hoc.

—Tinh dugc A, G5 theo cong thiic A,G3 = AH; — T x A Sttirbéng cho sin

cdcgia tri A Hpva 83 clia cac chat.

@ Néu mét lo nudc hoa dugc
md, chiing ta sé ngui dugc mui
thom tir xa, do cac phan tlr ctia

thanh phan nudc hoa khuéch A 0
tan vao khong khi, do la qud e M) ‘4

trinh tuxdy ra. Nguoc lai, dé thu
héi cac phan ti nudc hoa dé Trang th 4
vaotrong lo nhutrang thaiban i Rige

dau thi khéng thé thuc hién
dugc, do la qud trinh khéng tu

O-Q ‘\

.

e ovg ¥
Trang thai mdt trat ty

xdy ra. Cac phan ting hoa hoc ciing tuong tu nhu vay, cé phan ting tu xay ra va cé
phan tng khong tu xdy ra. Cac qua trinh trong tu nhién c6 xu huéng xay ra theo
chiéu tang d6 maét trat tu (hdn loan) clia cac tiéu phan trong hé, ngudi ta goi d6 1a
qua trinh tang entropy. Entropy la gi? Entropy anh huéng nhu thé nao dén chiéu

huéng dién bién ctia phan tng hod hoc?

@ EnTROPY

 Tim hiéu khai niém entropy
Dé danh gid mic do mat trat wi ctia hé, ngudi ta sti dung dai lugng
entropy (ki hi¢ula S). Khi hé¢ cang mat trat tu thi gid tri entropy ctia
hé cang 16n. Gia tri entropy ctia hé phuy thudc vao cac yéu t6 nhu:
nhiét do, thé ctia hé, ...

1 Tai sao khi tang nhiét
d0 lailam tang entropy
ctahé?

A fm nude dun soikhién
hoi nudc thodt ra
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i . Enlropy 1a dai lugng dic trung cho d6 mdt trat ty clia mot
“hé & mot trang thdi va diéu kién xdc dinh. Entropy cang16n hé
cang mat trat ty.
~» D6i vdi cling mot chdt, khi chuyén tii thé rin, 1ong sang khi
hodc tang nhiét d¢ thi entropy ctia chit sé tang.
“« Don vi ctia entropy thuong la J/mol K.

Gia tri entropy S ciia mét chdt xac dinh ¢ diéu kién chudn
(298 K, 1 bar) goi la entropy chudn cta chat d6 va dugc ki
hiéu 83 (J/mol-K)

©

Quan sit binh dung Br,(/) dang bay hoi '0 :
(a) va binh dung | (s) dang thing hoa
(b) trong hinh ben va cho biét cic qua
trinh trén lam tang hay giam entropy?
Gidi thich.

@ o
A Qud trinh bay hof cila bromine (a)
va thang hoa cua idodine (b)

€ BIENTHIEN ENTROPY TRONG PHAN UNG HOA HOC
*> Tinh bién thién entropy cia phan iing hod hoc

Bién thién entropy clia phan (ing hod hoc, ki hi¢u A $*, duigc
tinh bang téng entropy ctia cic chét sin phdm phan ing (sp) trif
di téng entropy ctia cdc chit ddu phan (ng (cd).

AS=S(sp) - S(cd) (m
O diéu kién chudn va nhiét d6 298 K, ta c6:

ASw= ZS‘Z,%(SP) 'ZSgss(Od) 2
Gid trj entropy chudn ctia céc chét dugc xdc dinh bang thyic nghi¢m.

' rla viét tat cla tisreaction: phdn ing

2 Khi chuyén thé cla
chat tir trang thai ran
sang long va khi thi
entropy clia chit tang
hay giam? Gidi thich.

ol
w@



https://blogtailieu.com/day-va-hoc/
https://blogtailieu.com/day-va-hoc/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/

J0y-eA-Aep/wod naljielbo|q 1e] as eiyd yoes

21 Y. )

Bang 4.1. Gia tri entropy chudn (J/molK) ciia mdt sé chat ™

Chét Sis Chét Sk Chit 8%
Hig) 130,60 H,0(g) 18872 | Cloraphite,s) 5,69
000) 205,03 HO 6994 All) B3
0g) 23882 N{g) 19149 ALO(S) 50,94
$0,0) 28,10 NH (g) 193,00 Fels) 7,30
50,(0) 256,66 NO(g) 210,65 e 0,(s) 7,40
HSlg) 205,60 10 (g) 8990 Fe.0,(s) 145,30
afg) 23,00 0ig) 197,50 (uls) 310
HCllg) 186,79 ) 213,70 Cu0ls) 26

Vi dy 1: Dya vao s6 liéu ctia entropy chudn trong Bang 4.1, tinh
A S3 clia phan (ing sau:
SO(g) + %O:(g) - 50.(g)
Ap dung cong thiic (2) ta cé:
A3 =530(50,.5) - [S3(50,,8)+ 3 XS3(00.g)]
= 256,66 — (248,10 +% X205,03) = -93,95 J/K

Xét phan ting: aA +bB = ¢C +dD

4,355 = ¢ X534 (C) +d x83q (D) —a x S3gq (A) - b x 8, (B)

€ BIEN THIEN NANG LUGNG TU DO GIBBS

2 Dy doén hodc gii thich chiéu huéng ciia mét phan iing hoa hoc
dua vao bién thién nang luong tu do Gibbs

Bang thuc nghiém, xac dinh dugc c6 hai yéu t6 quyét dinh mét
qué trinh hod hoc ¢6 t xdy ra hay khong:
« AH < 0: ning lugng clia h¢ gidm, trd thanh h¢ bén viing hon (d6
la cac phan (ing toa nhiét).
« AS > 0: hé chuyén tii trang thai c6 40 mat trit ty thdp sang trang
théi ¢6 dé mat trit ti cao hon (d6 ti do cao hon).

) Ngudn: Martin . Silberbery, Principles of General Chemistry (2013, third edition), The McGraw-Hill Companies, Inc,
New York, USA.

Q@

Dya vao so liéu Bang
4.1, hdy tinh bién
thién entropy chudn
ctia cac phan ing sau:
350,(g) — S0,(g) +
309

va so sanh gid tri
A, S, clia phén (ng
nay vdi phan (g & vi
du 1. Gidithich.

b) Clgraphite, s) +
0,(g)— (0,(g)

Gidi thich tai sao gid
tri nay lai lon hon 0
khdng dang ké.

3 Hoa tan vdi song (Ca0)
vao nudc, phan tng tod
nhiét hay thu nhiét? Dy
dodn dau AH cta phan
ling.
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Khi xét chiéu ty xdy ra ctia phan (ing, phai xem xét ca hai yéu t6 AH va AS.
Dai ligng két hgp hai yéu t6 nay la nang lugng tu do Gibbs (¢ diéu kién
nhiét d¢, dp sudt khong déi, ki hiéu la G). O diéu kién chudn, bién thién
niing lugng ty do Gibbs (A,G3) 1 dai lugng phu thudc vao cic yéu t6 AHz, A ST
va T theo cong thiic:

AG =AM -TxAS;  (3)
Trong do:
A H3labién thién enthalpy chudn ctia phin (ing & nhi¢t do T
A8} 1a bién thién entropy chudn ctia phan ting & nhiét 4 T
T lanhiét do (theo thang Kelvin) tai d6 xdy ra phan ting
A,G?la bién thién nang lugng tu do Gibbs chudn ctia phan (ing ¢ nhi¢t do T
Néu don vi ctia AH la k]/mol, ctia AS 1a kJ/ mol-K, thi don vi ctia AG la kJ/mol.

Duya vao diu ctia A/Gg c6 thé du dodn hodc giai thich dugc chiéu hudng cta
mot phén ting hod hoc ¢ nhiét do T nhu sau:

« AG} < 0: phn (ing ty xdy ra & diéu kién chudn, nhiét d6 T.
« AG} > 0: phin (ing khong tu xdy ra & diéu kién chudn, nhiét do T.

« AGj = 0: phin ing dat trang théi can bing (phan ting dong thoi xiy ra theo
hai chiéu ngugc nhau véi tée d¢ nhu nhau).

3 Tinh bién thién nang luong tu do Gibbs & diéu kién chudn
St dung cong thiic (3), chiing ta c6 thé tinh dugc bién thién nang ligng ty do
Gibbs ¢ diéu kién chudn.
Vi dy 2: Xét phin (ing nung voi
CaCO (s) —w CaO(s) + CO,(g)

Biét cic s6 liéu sau:

Chit @C0(s) Ca0(s) @)
SiopU/mol) 929 382 m7
AH (kmol) -12069 -635,1 3035
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a) Hay cho biét ¢ diéu kién chudn va 25 °C, phan (ing nung voi c6 tf xdy ra
khong? Tai sao?

b) O nhiét dé nio thi phan ting trén c6 thé ty xdy ra trong diéu kién chuin? Gia
st A H°va A $°khong thay déi theo nhiét do.

Hudng dan:
a) Ta cé: AS%, =(382+213,7)-929=1589 /K
A, = (6351 - 3935) - (-1206,9) = 178,3 k]
Tacé AGy, = AH, -298x AS,
=178,3-298 x 158,9 x 10~ = 131 k]
ViA,Gjq > 0 => chiing t6 phan ting nung v6i & diéu kién chudn va 25 °C khong
thé xdy ra dugc.
b) Muén phan ting trén xdy ra ta phai cé:
AGI=AH;-TxAS8;<0

Tacoé: AGY=1783 X 10°-TX158,8<0

1783 x10°

= B> =1123 K

Nhu vy, muén phan (ing nung voi xdy ra trong diéu kién chudn phai duy tri ¢
nhiét do 16n hon 1123 = 273'= 850 °C.

. « O nhiét do T, mot phin ng c6 A, G5 cang dm thi phin (ing i xdy ra & diéu
kién chudn cang thudn lgi va ngugc lai.
« A G5 dugc tinh theo cong thiic: A,G} = AH} - T x AS}

@

Khi cho mdu nho sodium (Na) vao chiu thuy tinh chiia nudc, mdu sodium
tan, ¢ bot khi xudt hién, lam tang nhiét d6 ctia nudc trong chau. Giai thich
tai sao phdn (ing nay lai t xdy ra mot cich dé dang.
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21 Y. )

1. Quan sét hinh duéi: Khi tron nudc va propanol (bén trii) thu dugc dung
dich (bén phai). Hay cho biét qua trinh d6 sé lam tang hay giam entropy.

2. Em héy dy doén trong cic phan ting sau, phin (ing nao c6 AS > 0, AS <0 va
AS = 0. Gidi thich.
a) C(s) + CO,(g) - —2CO(g)
b) CO(g) +-;-O:(g) ~00,(@)
o) H(g) +ClLg) —*2HCI(gy)
d) S(s) +0,(®) = 50,(g)
e) Zn(s) + 2HCl(aq) = ZnCl,(aq) + H,(g)
3. Cho phan ting hod hoc: CO,(g) = CO(g) +%O_,(g) va céc di kién:

Chat 0,(9) €0,(g) (C10))
AHZgq k/mol) 0 -393,51 -11005
Sga (VmotK) 205,03 M8 197,50

a) O diéu kién chudn va 25 °C phén (ing trén ¢6 ty xdy ra dugc khong?
b) Néu coi A H® va A,S° khong phu thugc vao nhiét dg, hay cho biét & nhiét
d6 nao phan tng trén c6 thé ty xdy ra ¢ diéu kién chudn?
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: Chuyén dé 2 .
HOA HOC TRONG VIEC

PHONG CHONG CHAY NO
5 So lugc vé phan (ing chay va né

— Néu dugc khdi niém, dc diém clia phan ing chdy.

— Néu dugc mot s vi du vé su chdy cc chat vb co va hilu co.

~ Néu duoc diéu kién can va di dé phan ting chdy xy ra.

~ Néu duoc khdi niém, dac diém co bén cta phan ing nd.

~ Néu duoc khdi niém phan (ing nd vétliva nd hod hoc.

~Trinh bay dugc khi niém vé “nd bui”,

~Trinh bay dugc nhiing sin pham dc hai thudng sinh ra trong cac phdn ting chay va tac
hai ctia chiing véi con ngudi.

@ Chay, né la cac hién tugng thuéng gap trong di séng. Cac hién tugng nay da dugc
cac nha khoa hoc quan tam, nghién ctu dé phuc vu cho cudc séng, déng thai
han ché nhiing thiét hai do ching géy ra. Vay phan ting chay, né la gi? Ching c6
dac diém nhu thé nao? Khi ndo phan ting chay, né xdy ra?

& PHAN UNG CHAY

 Trinh bay khéi niém, dac diém clia phan iing chdy 1 Quan sit Hinh 5.1,
néu hién tugng va viét
phuong trinh hod hoc

( . xdy ra. Xac dinh vai tro
) clia céc cht trong cdc

a) Magnesium b) Than d (carbon) ¢)Gas (thanh phan chinha CH, phan (ing hod hoc nay

chdy trong khong khi chdy trong khong khi vaCH ) chdy trong khong khi va cho biét day la loai

A Hinh 5.1 Phin (ng chdy clia mdt s5 chat v co va hitu co phan (ing hod hoc nao.

Qui trinh chdy la mot hodc nhiéu phén ting hod hoc xdy ra ndi 2 (3'.( phlén 'f“g chay f‘f“

tiép nhau. Qua trinh nay sé tiép dién néu nhién liéu vin con va trén o nhing dac diém

c6 ngudn cung cap oxygen lién tuc. chung nao?

Phan ting chay la phan ting oxi hod - khii gitia chit chay va Néu mot so vi du vé

chit oxi hod, c6 toa nhiét va phat ra anh sing. phan (ing chay.
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 Tim hiéu diéu kién can va di dé phan iing chay xdy ra

S
I
£
(<)
S

A Hinh 5.2, Tam gidc chéy (fire triangle)

a) Dot gidy bang kinh lip dudi anh sing mat trosi b) D6t gidy béing ngudn lra tryc tiép
A Hinh 5.3. Gidy chiy d nhing diéu kién khac nhau

Diéu kién cin va du dé phan ing chdy xay ra:

« Diéu kién cin: (1) Chat chdy; (2) Chit oxi hod; (3) Nguon nhiét.
« Diéu kién du: (1) Nong do oxygen trong khong khi phii lon
hon 14% thé tich (ngoai trit d6i vai mot s6 chat dé chdy, gay né
manh); (2) Ngudn nhi¢t phai dat t6i gidi han bat chdy ctia chét
chdy; (3) Thoi gian tiép xtic cta 3 diéu ki¢n cdn phai du lau dé
xudt hién sy chay.

& PHAN UNG NG
» Trinh bay khai niém, dac diém coban cia phan iing né

Khi phan \ing né xdy ra, ning lugng dugc gidi phong mét cich
dot ngot dudi dp luc rit cao, tang nhanh, con dugc goi la song né
hodc séng xung kich. Séng xung kich gay ra thiét hai l6n cho méi
trudng xung quanh né.

A Hinh5.4. Vungbinh gas A Hinh 5.5. Vu ng bom nguyén tir & Hiroshima,
Nhét Ban vaonam 1945

34

3 Dua vao Hinh 5.2, ké
tén chat chdy, chat oxi
hod va ngudn nhiét
clia cac phan ting chay
o trong Hinh 5.1.

4 Quansat Hinh 5.3, hay
cho biét truong hop
nao dé bt chdy hon.
Phan (ing chay xdy ra
phu thudc vao yéu to

nao?

Con nguoi tho
ra CO, khong co
kha ning gay chay,
nhung vi sao khi ta
théi vao bép than
héng, lai ¢6 thé lam
than héng bung
chéy?

5 Tur viéc quan sat Hinh
5.4 va 5.5, hay mo ta
hién tugng va so sanh
mifc d6 ctia méi vu nd.

6 Quansat Hinh 5.5, hay
cho biét hdu qua dé lai
sauvu ng bom nguyén
.
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Phan ing né la phin ting xdy ra vi téc do rdt 1on kem theo sy
tang thé tich dot ngdt va tod lugng nhiét 1on.

» Phén loai phan ting né

Phin ting né vt li xdy ra do vét chidt bi nén dudi dp sudt cao
trong mot thé tich, lam thé tich dugc gidi phong dot ngot, gay ra
tiéng nd.

Phén ting n6 hod hoc xdy ra do sy gidi phong nang lugng dot
ngot va rit nhanh trong phan ting hod hoc (c6 du diéu kién cta
mét phin (ing chdy), lam hon hgp khi xung quanh gian nd nhanh
chong dudi dp sudt 16n, sinh cong va gay né.

b) Phaohoa ¢} Vund hat nhan & nha maydién
Fukushima, Nhat Ban nam 2011

A Hinh 5.6, Hinh nh cdc loal phan ing nd

Ngoai phan ting né vt li va né hod hoc, con mot loai phin ting
nd 1 n6 hat nhan, xdy ra do phan (ng nhiét hach hodc phan ting
phan hach, gay ra nhiing hiu qua v6 cting ngng né dén doi song
clia con ngudi.

Cin cii vao tinh chat nd, phan ing nd dugc chia thanh 2 loai
chinh: né vt If, né hod hoc.

 Trinh bay khii niém vé “né bui”

“N6 bui” 1a vu né gdy ra béi qua trinh béc chdy nhanh cla cic
hat byi min phén tan trong khong khi bén trong mét khong gian
han ché, tao ra séng xung kich. “NG byi” 1a mot truong hgp clia
né hod hoc.

©

Néu mot so vi du vé
phan ung nd hodc
mot s6 vu né 6n trong
nudc va trén thé gidi.

7 So sanh diém ging va
khac nhau gitia phan
{ing nd vt li va nd hoa
hoc.

8 Quan st Hinh 5.6, cho
biét hién tugng né nao
thudcloai phan ing nd
vt li hodc nd hod hoc.

©

Néu mot s6 vi du vé né
vatlivand hoa hoc
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NHIEN LIEU g

A Hinh 5.7. Mjt vu“nd bui“trong nha xudng A Hinh 5.8. Ngi giacnd bui
(dust explosion pentagon)

“NG byi” ¢6 thé lam hong nghiém trong céc cong trinh, thiét bj va
khién con ngudi bj thuong bdi dp sudt cao, cac vat thé va manh
vun bay trong vu né ciing nhu hi¢u ting song xung kich cta né.
Stic néng tod ra c6 thé gay chdy va bong da nghiém trong néu
khong dugc bao vé. Su giam dot ngot oxygen trong khong gian
né c6 thé gy ra ngat khi.

NG bui la vu né giy boi cic hat bui rin c6 kich thudc hat nho
(hdu hét cic vit liéu hiiu co rdn nhu bot nhuia, bot dudng, bot
ngl coc cting nhu bot kim loai,...) véi néng do dalén, phan tin
trong khong khi, c6 khd nang tic dung véi oxygen va tod nhiét
manh trong khong khibén trong mot khong gian han ché.

€ NHUNG SAN PHAM DOC HAI THUGNG SINH RA
TRONG CAC PHAN UNG CHAY

> Tim hiéu tachai dia nhimg san phdm dc hai thudng sinh ra
trong cac phan ing chdy d6i véi con ngudi

San phdm sinh ra ti qua trinh chdy phu thuc vao ban chét cia
chit chdy, chdt oxi hod va dic diém qua trinh chiy (hoan toan hay
khong hoan toan).

Vi du: Cac dam chdy c6 thé hinh thanh cic chat khi nhu carbon
monoxide (CO), hydrogen sulfide (H,$), nitrogen dioxide (NO,)
hoic sulfur dioxide (SO,) gay anh hudng dén kha nang ho hdp
clia con nguoi.

Néu vit ligu chdy c6 chiia nitrogen (nhu cdc vt dung bang len,
nylon, polyacrylonitrile, melamine-formaldehyde, ...), khi chdy
sé sinh ra khoi chiia hydrogen cyanide (HCN) rit doc hai, doc
hon ca khi CO (mot loai khi rdt doc véi con ngudi; & néng do
1,28% CO, con nguoi bat tinh sau 2 - 3 nhip thd, ti vong sau
2 -3 phat).
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9 Quan st Hinh 5.8, cho

biét cd bao nhiéu yéu
to dé hinh thanh “nd
bui”. D6 la nhiing yéu
10 gi?

@

Nam 2007, tai mot
phin xudng sin
xudt bot mi & tinh
Binh Duong da xdy
vu nd l6n khién 5
cong nhan bj bong
ndng. Vu né xdy ra
sau khi cic cong
nhéan han dé bio tri
lai bé chia bot mi.
Hién tugng nay c6
phéi n6 bui khong?
Giai thich.

Hay néu nhimg tic
hai cla cic san pham
doc hai thuong sinh
1a trong cac phan (ing
chay déi véi con ngudi.
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Néu vit liéu chdy c6 chiia thanh phan chlorine, bromine hodc
fluorine (nhupolyvinylchloride, neoprene, polytetrafluoroethylene,
polyvinyl fluoride, ...), khi chdy sé sinh ra khéi chiia hydrogen
chloride (HCI), hydrogen bromide (HBr) va hydrogen fluoride
(HF) gy anh hudng 16n dén cac hé co quan hé hip va hé thong
co quan thin kinh ctia con ngudi.

du hét nhiing su ¢6 chdy, nd déu gay 6 nhiém moi trudng do
chét doc hai khuéch tén vao khong khi hodc ngudn nudc,

 thdm thau vao dat, gay nguy hai t6i sinh vit va con ngudi truc
. tiép hodc lau dai.

1. Hay néu dic diém ctia phan ting chdy.

@

Tai sao nhin vién
cliu hod phai st
dung d6 bao ho

chuyén dung?

2. N6 qua bong bay do bom qua cang la hién tugng né

A vatli, B. hoahoc.
C. hat nhan. D. sinh hoc.

3. Viét phuong trinh hod hoc khi dét chdy hoan toan mét s6 nhién liéu sau:
khi thién nhién (thanh phén chinh la CH,), cén (C,H.OH), g6 ((C,H, 0,) ).

4. Trung tdm Chong ddc, Bénh vién Bach Mai da ti€p nhan mot s6 bénh nhin
trong tinh trang hén mé séu, phai thd méy va ton thuong than kinh. Nguyén
nhan dugc xic dinh la d6t than trong phong kin. Hay gidi thich vi sao khi
dot than trong phong ng dé sudi dm c6 thé gay hon mé, bai nao, thim chi
i vong.
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6 Diém chép chay, nhiét dé tu
béc chay va nhiét dé chay
MUCTIEU

— Néu duc khdiniém vé diém chop chay.

— Néu duoc khainiém vé nhiét do tu boc chay.

—~Trinh bay dugc viéc stt dung diém chdp chdy dé phan biét chat Ing dé chdy
va co thé gay chdy.

—Trinh bay duoc khéi niém nhiét do ngon Ita.

— Phan tich duoc dau hiéu dé nhan biét vé nhiing nguy o va cach giam nguy co
gay chéy, nd; cach xi1i khi o chay, né.

@ Hoa hoan do thién tai hodc tai nan luén
thudang truc trong déi séng con ngudi va
thuéng gay ra hau qua rat ning né, anh
hudng l6n dén siic khoé, tinh mang va tai san
clia con ngudi. Ching ta hoan toan cé thé
han ché, kiém soat dugc van dé hoa hoan va
c6 cach ung pho thich hop khi xay ra chay,
né néu c6 nhimng hiéu biét nhat dinh vé cac *
thong s6 danh gid kha nang gay chay cla
nhién liéu, vat liéu cing nhu phan tich dugc A Hod hoan gdy thiét hai vé tinh mang
déu hiéu dé nhan biét vé nhiing nguy cova PP nguit vataisin
cach gidm nguy co né. Nhitng chi s6 nao dugc dung dé canh bao nguy co chéy, né
ctiamét chat 16ng dé chay va cé thé gay chay?

& DIEM CHOP CHAY, NHIET DO TU BOC CHAY,
NHIET DO NGON LUA

 Trinh bay khai niém vé diém chép chay

Dé€ xéc dinh nhiét do chdp chdy ciia mot chit chdy & trang
thai 16ng, nguoi ta dat chat long trong mot coc bing thép
(theo phuong phép sti dung thiét bi c6c hé Cleveland, TCVN
7498 : 2005). Coc dugc nung nong d€ nhiét do tang dan vai
mot toc d¢ xac dinh. Khi nhiét d6 ctia nhién liéu tang dan
thi t6¢ d¢ hod hoi ctia n6 ciing tang theo. Néu dua ngudn lia
dén miéng coc thi ngon lia sé xudt hi¢n kem theo tiéng né A Hinh6.1. Thiét bi xic dinh diém
nhe, sau d6 ngon lifa tit ngay. Nhu vay, nhiét do t6i thiéu ma iy, e M Covetd 1y g
tai d6 ngon lita xudt hi¢n khi tiép xiic véi nguén phat tia lita,

sau do tat ngay goi la diém chép chéy ciia nhién liéu.
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Bang 6.1.Diém chdp chay cliamot s6 nhién liéu 16ng”

Nhién liéu Diém chap chay (°0) Nhién liéu Diém chap chay (°C)
Xang -43 Biodiesel 130
Propane -105 Déu hod 38-72
Pentane -57 Ethanol 3
Diethyl ether —45 Methanol 1
Acetone -20 Isopropyl alcohol 2
Benzene -11 Pyridine 20
lsooctane -2 Xylene 27-32
n-Hexane -2 Toluene 4

Than cdy dinh huong 104 Nhya thing 38
T 535 (am 55
Difa 52 Sd chanh 50

Diém chdp chdy hay nhiét do chép chdy la mot trong nhiing
thong s6 quan trong dé déanh gid kha nang gy chdy ctia vt li¢u.
Day la tiéu chi quan trong danh gia dugc su an toan cung nhu
nguy co hoa hoan ctia tiing loai nhién li¢u.

Chit long c6 diém chdp chay nho hon 37,8 °C dugc goi la chdt
léng dé chdy. Trong khi cac chit long ¢6 diém chdp chdy trén
nhiét d¢ do goi la chdt long co thé gay chay.

Diém chdp chiy 1a nhiét do thip nhat & dp sudt cta khi quyén
ma mot chit 16ng hodc vt liéu dé bay hai tao thanh higng hoi
di dé boc chdy trong khong khi khi tiép xtic nguén liia.

* Trinh bay khai niém vé nhiét d6 tu béc chay

Khi rai bot chi (Pb) den min lén mot t& gidy dat trong bong t6i
sé thdy nhiing chim ltia 16m d6ém. Trong diéu ki¢n thoi tiét kho
hanh, bot chi c6 thé bung chdy. Tuong ty, nhd kha ning ty boc
chdy trong khong khi, bt sit min cung tiing dugc sit dung lam
vit liéu dan hoa.

") Wgudn: R. Kohli, K. L. Mittal, ). B. Durkee (2016), Developments in surface contamination and deaning — Chapter
11— Cleaning with sobvents, 479 — 577 (1), Bisevier Inc.

") Ngudn:S. M.A. Rahman,T. 1. Rainey, Z D. Ristovski, A. Dowell, M. A. kslam, M. N. Nabi, R. J. Brown (2018), Reviewon

157 - 182(1), Springer Nature Singapore Pte Ltd.

1 Quan st Bang 6.1, cho
biét nhién liéu nao fa
chatlong dé chdy va chat
long cd thé gay chéy.

2 Gidi thich vi sao0 xang
dé bdc chdy hon dau
hod.

@

Diém chép chiy
dugc dp dung trong
cic quy dinh an
toan vé van chuyén.
Cuc Hang khong
Viét Nam da co
quy dinh: Tinh dau
la hang hod nguy
hiém néu c6 diém
chép chdy nho
hon 60 °C. Quan
sit Bing 6.2, hay
cho biét cic hang
hang khong c6 thé
tif chdi vin chuyén
cic loai tinh diu
nao.

w

Hay phan biét hai
khdi niém "diém chop
chdy" va “nhiét do tu
bdc chy”,
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Tii thuc nghiém cho thdy, kim loai thudng phan iing tuong déi
chdm véi oxygen trong khong khi va tod nhi¢t. Nhi¢t ligng sinh
ra tich din & bé mat kim loai khién nhiét d¢ tang lén. Khi kim
loai & dang bui min, dién tich bé mit tiép xuc cua kim loai voi
oxygen trong khong khi ting 1én va téc d oxi hod cing tang. Khi
gom cac hat bui min kim loai lai véi nhau, nhiét ligng ctia phin
ting oxi hoa kim loai thodt ra du l6n, lam cac hat bui min dat dén
nhiét do tu boc chiy va kim loai sé tu boc chay.

Bang 6.3. Nhiét do tu bdc chéy cia mét s6 nhién ligu"”

Nhién liéu Nhiét 85 tu boc chdy (*C) Nhién liéu Nhiét 86 tu béc chdy (°C)

Benzene 560 Methane 540
Propane 450 Diethyl ether 160
Methanol 385 Hydrogen 400
Ethanol 558 Butane 405

N'hiét do ti boc chay la nhiét d¢ thap nhat ma tai do, cht chay
tu chdy ma khong cén tiép xdc véi ngudn liia tai diéu ki¢n ap
~ sudt khi quyén.

» Trinh bay khai niém nhiét d6 ngon lita
Nhiét d¢ ngon ltia cho biét miic do tod nhiét ciia phan iing chay.
Phan ting d6t chay nhién li¢u thudng tod nhi¢t manh va tao ra
nhiét d ngon lita cao, dugc sit dung trong sin xudt va doi séng.
Tuy nhién, nhiét d ngon lita cang cao thi nguy co bung phat ddm
chdy cang manh trong cdc su ¢6 hod hoan, gay nguy hiém ciing
nhu thiét hai l6n vé nguoi va tai san.

Nhiét d6 ngon Iita thudng dugc xac dinh bang tinh toan 1i thuyét
trong diéu kién thuc hién phéan ng dét chdy chit chdy & dp suat
khi quyén va khong c6 sy trao déi nhiét giita h¢ phan ting va
moi trudng.

Béng 6.4. Nhiét do ngon Itia (K) cia mét 56 nhién liéu & dp sudt 1 atm

Nhién iéu i Nhiénliéu  Chitoxihos ~_NhIEtde
ngon hia (K)

Acetylene Khong khi 2600 Methane Khng khi 210
Acetylene | Owygen 3410 Methane Oxygen 3030
Carbon x " s

AR Khang khi 2400 Hydrogen Khang khi 2400
Carbon

ool Oxygen 320 Hydrogen Oxygen 3080

* Ngudn: 1. Glassman, R. A. Yetter (2008), Combustion, 722 — 761(4), Elsevier Inc.
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4 Hay cho biétnhién liéu
nao trong Bang 6.3 c6
kha néng gdy chdy, nd
cao nhat.

@

Hay giai thich vi sao
than chét thanh dong
I6n ¢6 thé wi boc
chay.

5 Phan biét hai khai
niém “diém chdp chdy”
va“nhiét do ngon Ia”.

6 Vi sao nhién liéu chay
trong khéng khi tao ra
nhiét 4o ngon Iia thip
hon so véi chdy trong
oxygen tinh khiét?
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Nhiét d6 ngon Itia Ia nhiét do cao nhit c6 thé tao ra bai phan
ting chdy ctia chét chdy & ap sudt khi quyén.

€ NHUNG NGUY COVA CACH GIAM NGUY CO GAY
CHAY, NG; CACH XU LI KHI CO CHAY, NO
» Phén tich dugc dau hiéu dé€ nhan biét vé nhiing nquy cova cach
gidm nguy ca gy chdy, nd; cach xitIi khi c6 chay, nd
Diéu kién cdn va di dé xudt hién chdy, nd la ¢6 du ba yéu 16:
nguodn nhiét, chat chay va chat oxi hod.

Binh chia oxygen NHNO,
A Hinh 6.4. Mt s ngudn phat sinh cht oxi hod

Thong thudng, cé 4 ddu hiéu phé bién dé nhan biét mot dam
chéy dang xdy ra, d6 la mui, khoi, anh ltia va tiéng né dugc tao ra
ti dam chdy. Ngoai nhiing ddu hiéu trén, c6 thé nhan biét dam
chdy thong qua tin hi¢u cinh bdo sém tii thiét bi bio chdy ty
dong hoac tiéng 6n (tiéng la hét, coi hodc kéng bao dong, ...).

®

7 Hay ké tén ngudn
nhiét, nquon phat sinh
chit chdy va nguén
phat sinh chat oxi hod
6 trong cac Hinh 6.2,
63va64.

Hay néu mot s bién
phap gidm thiéu nquy
o chdy nd tir cac vat
dung, thiét bi trong
gia dinh.

@

Hay mo ta céu tao
cia moét loai binh
chita chdy thong
dung va cho biét
cach si dung loai
binh nay.

A Binh chiia chdy dang bt

a



https://blogtailieu.com/day-va-hoc/
https://blogtailieu.com/day-va-hoc/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/

J0y-eA-Aep/wod naljielbo|q 1e] as eiyd yoes

21 Y. )

8 Quan sdt Hinh 6.5, hay
mo ta chi tiét quy trinh
4 budc theo tiéu lénh
chila chdy khi xdy ra
hod hoan.

A Hinh 6.5. Tiéu 1énh chita chdy do Cuc cénh it
phong chy, chita chéy ban hanh
Tiéu lénh chiia chdy 1a nhiing quy dinh vé an toan phong chiy
chiia chdy va nhiing chi dan, hudng din cic budc nhdm ché ngy
ngon lifa, tranh lan rong cing nhu gili an toan tinh mang cho
moi ngudi méi khi c6 hod hoan.

« Dé dé phong nguy co giy chdy, nd cin kiém sodt chit ché cic ngudn nhiét,
chit chay, chat oxi hoa, ciing nhu cin chudn bj sdn sang cic phuong tién,
nhan luc va khong gian dé phong bi khi xdy ra sy ¢6 chdy, nd.

« Khi xdy ra hod hoan, cdn binh tinh dé xit li kip thi va ding quy trinh, tuan
theo cic budc dugc hndnggl!n trong tiéu l¢nh chita chdy dé han ché té6i da
nhiing thiét hai gay ra.

® \

CACH THOAT HIEM TRONG TRUONG HOP XAY RA HOA HOAN

=l

5] B I
(3]
. :. > M
5 dyng binh iy hod Kidng sir dung Khéng check-n
néu 6 thé thang méy

42



https://blogtailieu.com/day-va-hoc/
https://blogtailieu.com/day-va-hoc/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/

J0y-eA-Aep/wod naljielbo|q 1e] as eiyd yoes

1.

2

w

21 Y. )

Diém chdp chéy la

A. nhiét do thdp nhiét ¢ dp sudt ctia khi quyén ma mot hop chat hiiu co hodc
vit liéu dé bay hoi tao thanh higng hoi du dé boc chay trong khong khi khi
gap ngudn lifa.

B. nhiét d cao nhdt & dp sudt ctia khi quyén ma mét hop chat hiiu co hodc
vt liéu dé bay hoi tao thanh ligng hoi du dé béc chdy trong khong khi khi
gdp nguon lifa.

C. nhiét do thdp nhat & dp sudt ciia khi quyén ma mét hgp chit hiu co
hogc vt li¢u dé bay hoi tao thanh ligng hoi di dé boc chdy trong khong
khi.

D. nhiét do cao nhit & dp sudt ctia khi quyén ma mét hgp chit hitu co hodc
vt li¢u dé bay hoi tao thanh ligng hai du d€ bdc chdy trong khong khi.

. Nhiét d6 ty boe chay la

A. nhiét do cao nhdt ma tai do, chit chay t chdy ma khong cin tiép xiic véi
nguén nhiét tai diéu kién dp sudt khi quyén.

B. nhiét d¢ thdp nhét ma tai d6, chit chdy ty chdy ma khong can tiép xic véi
ngudn nhiét tai diéu kién ap sudt khi quyén.

C. nhiét d¢ thdp nhit ma tai do, chat chédy tu chay khi tiép xic véi nguén
nhiét tai diéu ki¢n dp sudt khi quyén.

D. nhiét d$ cao nhit ma tai d6, chat chdy tu chdy khi tiép xic v6i nguén nhiét
tai diéu kién dp sudt khi quyén.

. Tinh ddu tram huong dugc chiét xudt tif nhya cay D6 bau bi nhiém dau (tu

trdm) bang phuong phap chung cit 16i cu6n hoi nudc. Mot s6 tac dung cia
tinh ddu trim huong dugc biét dén nhu: gidm cing thing, gidm nguy co
trdm cim, ngl ngon gidc hon; ngan ngia sy phat trién ca té bao ung thu;
t6t cho hé tiéu hod; gidm triéu chiing di iing & dudng ho hdp trén; cham séc
da do dic tinh chéng viém, khang khudn va chong oxi hod; ... Tinh ddu trdim
huong c6 diém chdp chdy la 51 °C. Hay cho biét tinh ddu trdm huong dugc
goi la chdt long dé chay hay chét long c6 thé gay chay.

a3
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Hoa hoc vé phan iing chay, né
ol " VC TiEY)

—Tinh dugc A H° mt 56 phan ing chay, nd dé dy doan mitc do manh liét clia
phan ing chdy, né.

~ Tinh duoc su thay d6i cta tdc do phan ting chdy, “toc do phan dng ho hdp”
theo gid dinh vé sy phu thudcvao nong 49 0,

— Néu dugc cac nguyén tac chita chdy dya vao cac yéu td dnh hudng dén toc do
phan ting hod hoc.

— Gidi thich dugc vi sao lai hay diing nudc, €0, dé chita chay.

~Giai thich dugc If do vi sao mot s6 truding hop khong dugc diing nudic dé chita
chdy malai phi dung cét, CO,, ...

— Gidi thich duoc tai sao dam chdy c6 mat céc kim loai hoat dong manh thi
khong st dung nudc, C0,, cat (thanh phén chinh Ia Si0,), bot chita chéy (hdn
hap khong khi, nitéc va chét hoat dong bé mat) dé dap tat dam chéy.

@ Cac hién tugng chay, nd xay ra hau hét do cac
phan ting hod hoc gay nén, toa nhiéu nhiét,
téc dé phan tng Idn. Do d6, hoa hoc dong
vai tro rat quan trong trong viéc nghién ciu
nguyén nhan, dua ra cac bién phap phéng
chéng ciing nhu xtr li khi xdy ra hoad hoan
mét cach hiéu qué va an toan nhat. Nhiét
ctia phan ung chéy, né dugc xac dinh nhu
thé nao? Cac yéu té nao anh huéng dén mirc
dd manh liét ciia phan ting chay, né? A Binh chia chiy

o BIEN THIEN ENTHALPY (A H°) CUA MOT SO

PHAN UNG CHAY, NG
* Tinh gié tri A H° mdt & phén ing chay, nd dé du doan mifc 4o

manh liét ala phan ing chay, nd @
Xét phan (ing chdy ctia mét s6 nhién liéu thudng ding trong doi 1 Dya vao dir ligu Bang
sOng va san xudt 1a ethanol (C,H,OH, dung trong sin xudt xing 7.1va7.2, em héy tinh
sinh hoc E5) va khi gas (thanh phdn chinh la propane (C,H,) va bién thién enthalpy
butane (CH, ), dung trong dun ndu & cic ho gia dinh). clia phan ting dot chay
Phan (ing dét chay ethanol: 1mol ethanol va 1 mol

khi gas.

C,H.OH() +30,(g) —=—+2C0,(g) + 3H,0(¢)
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Bang 7.1.Gia tri nhiét tao thanh cta cic chat trong phan (ing dét chay ethanol

[ oa | chon | o | ©@ | oo |
Amo) | e | o | smse | s |

Phan ting d6t chay khi gas chiia propane (40%) va butane (60%):

CH,(g) +50,() —»3CO,(0) + 4H,00)  AHy gpenny

CH (g)+%):(g);°.4co:(g)+slap(g) N A

410
Bang 7.2. Gié tri ndng lugng lién két (E,) cia mot s6 lién két cong hod tri

[kt T v [ cc [ 00 [ =0 [ o4 |
[ewmn | a3 [ s [ w8 | s | 4 |

Khi xdc dinh dugc bién thién enthalpy ctia phdn ting chdy, né,
¢6 thé du doan mifc dé manh liét cia phan (ing chay, né dé.

© TOC DO PHAN UNG CHAY
"2 Tinh toan su thay ddi cia tdc d6 phan ting chéy theo gia dinh vé
st phu thudc vao ndng d6 oxygen
Xét phan ting chdy ctia than dd trong khong khi:
C(s) + 04(8) ——» COL(g)
$6 mol (ng,) va néng do mol/L (Co,) ctia oxygen dugc tinh theo
cong thiic:
APo o | abd vaCy = £
RXT O ¥
Trong d6: Po, la dp sudt khi oxygen (atm);
Vo, la thé tich oxygen (L);
Rlahing s6 khili tudng, c6 gid tri bang 0,082 (L-atm/ mol-K);
T 1a nhiét d6 (don vj K).
C6 thé coi t6c dg phén (ing chdy ctia than dd phy thugc nong do
oxygen trong khong khi theo phiong trinh téc do: v=kxCq_.

"Khi néng dé oxygen gidm thi t5c do phan ting chiy gidm va
nguge ai.

2

=

Tinh bién thién enthalpy
clia phan (ing dot chdy
1 mol octane (CH,,
chit ¢d trong xang) va
1 mol methane (thanh
phén chinh cia khi
thién nhién). Dy doan
mic d6 manh liét cla
cacphan tng nay.

0 diéu kien thuong
(298 K), oxygen chiém
khodng 20,9% theo
thé tich trong khong
khi, tuong duong véi
ap suat 0,209 atm.
Tinh néng do mol/L
cla oxygen trong
khong khi.

Khi thé tich oxygen
giam con 15% thé tich
khdng khi thi ndng do
mol/L cla oxygen la
bao nhiéu?

Hay cho biét téc do
phdn tng chay cla
than da ting hay
giam bao nhiéu Ian
khi thanh phan phan
tram theo thé tich ctia
oxygen trong khong
khi gidm tir 20,9%
xudng 15%.

45
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* Tinh su thay ddi cia toc 46 “phan iing hd hap” theo gia dinh vé su
phu thudc vao ndng dé oxygen

Doi voi nhiéu loai sinh vat, trong d6 ¢6 con ngudi, qua trinh ho
hdp dugc xem la ddu hi¢u nhan biét sy song. H6 hip cung cip
oxygen cho qua trinh trao déi chit cia cdc loai sinh vat. Do d6,
néu ngudn oxygen bi thiéu hut do 6 nhiém, hoa hoan, khong gian
kin, & viing nii cao, ... déu ¢6 nhiing dnh hudng khong t6t dén
stic khoé cuia cac loai sinh vat. “Phan ting ho hip” dugc biéu dién
qua quad trinh:
O, (khong khi) = O, (co thé)

Co6 thé coi t6c d¢ “phan ting ho hdp” phu thude nng do oxygen
theo phuong trinh téc do: v=kxCo_

‘ - Khi néng do oxygen giam thi téc d¢ “phén ting ho hap” giam
va nguoc lai.

€ NGUYEN TAC CHUA CHAY
'» Trinh bay cac nguyén tac chifa chdy

Khi xéc dinh dugc nhiing yéu t6 anh huidng dén téc do phén ling
chdy sé dé xudt dugc cic bién phap phu hgp dé dap tat dam chay.
Viéc xdc dinh cht chdy gitip phin loai dim chay, tit d6 c6 thé lua
chon chét chiia chdy thich hop dé dap tat dam chéy.

Bang 7.3. Phan loai dam chay theo chat chay (theo TCVN 4878 : 2009)

Loai dam chay Chat chay

Loai A Dam chay cic chat rn (thong thuong la cac chat hitu o) khi chdy thudng kém
theo si tao ra than héng.

Loai B Dam chay cac chat Iong va chat rdn hod long.

Loai C Dam chay cac chat khi.

Loai D Dam chéy cac kim loai.

Loai F Dam chdy dau va md cila dong vat hay thuc vt trong cac thiét bi ndu nuong.

Bang 7.4. Mot s6 chét chira chay thong dung

Nude —Lam gidm nhiét d9 xudng dudi nhiét d§ chdy, lam loang khi chéy.

— Diing trong cac dam chdy la chat rén nhur g6 (dién hinh 1a chdy rimg, chay
nha), nhua trong cac nhaxudng san xudt, ... va mdt s6 khi chdy.

— Tuyét dai khng st dung nudc dé chifa chdy cac thiét bi dién khi chua tat
ngudn dién, kim loai va hop chit hoat ddng hoa hocmanh nhu Na, K, Ga, dat
dén, dam chdy xang, du, ...

®

6

~

o

-

Gid st mdt can phong
6 thanh phén phin
tram theo thé tich clia
oxygen trong khang khi
a 17%. Téc do “phan
(ing ho hap" clia nguoi
@ trong phong tang
hay giam bao nhiéu lin
50 Vi & ngoai phong?
Biét rang oxygen chiém
khodng 20,9% theo thé
tich trong khéng khi.

Néu nhiing yéu to anh
hutng dén toc do phan
(g chay. Tir do hay
néu mdt so bién phap
dap tit mot dam chay.
Hay chovidu vé mot so
chdt chdy thuc ting
loai dam chdy trong
Bing7.3.

Vi sao trong mét so
truong hop  khong
dugc ding nuéc dé
chira chdy (chdy xang,
dau, .0
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Carbon dioxide (CO)) | — Lam gidm ndng g oxygen dudi 14%, ngan chan va dap tat dam chdy loai
ABC

— Khi phun khdng duoc dé dinh Ién ngudi hodc phun lén ngudi vi sé lam bong
lanh, gy nguy hiém cho siic khoé con nquési.

— Khéng diing cho cac dam chay kim loai, kiém thé, than & . .. dam chdy &
nhiét 6 trén 1000 °C, dim chay dién co hiéu dién thé > 380 kY.

Dang bot — Ngan khong cho axygen tiép xic vdi dim chay.

(Foam gom khdng | — Ap dung cho dém chay loai A B, F.

khi, nudic va chat — Khdng ding cho cc dim chdy thiét bi ¢6 dién, cac kim loai 6 hoat dong
hoat dong bé mat) | manh va dém chay c6 nhiét 6 trén 1700 °C

Dang bét khd — Cach i va lam lodng ndng do oxygen tiép xiic vii dam chdy.

(NaHCO,) — Ap dung cho loai dam chdy phu thudc vaoki hiéu ghi trén binh:

+ Binh chifa chay bt ABC: phit hop chiia chdy cho ca chat rdn, chit long va
chit khi (g6, gidy, mit s6 cht déo, cb kho, ram va s, nhién liéu xing ddu,
50N, veni va rugu).

+ Binh chiia chay bt BC: nhién liéu xang déu, son, vecni va rugu.

Khéng né bt chita ché hay |3 6 dién ti

iy p visé

Tam hu hai cac vimach dién ti

»

w

@

Gidi thich tai sao
dam chdy c6 mat cic
kim loai hoat dong
manh nhu kim loai
kiém, kiém thé va
nhom, ... khong sit

dung nudc, CO,, cat
(thanh phan chinh la
Si0,), bot chita chiy
(hén hgp khong khi,
nudc va chit hoat
dong bé mit) dé dap
tét ddm chéy?

ng tam gidc chdy (chdt chdy,
1li chéng chay, né la giam t6c
muic t6i thiéu va phan tan

1. Téc do phan ting chdy phu thugc néng do oxygen. Khi nong do oxygen gidm

thi téc do phan ting chdy thay déi nhu thé nao?

Toc do phan ting hé hip phy thuoc néng do oxygen. Khi néng dé oxygen

tiang thi téc do “phdn ing ho hadp” thay déi nhu thé nao?

. Khong khi trén dinh ngon nii cao rit loang. Piéu nay c6 thé gy dnh hudng
xdu dén nhiing ngudi leo nui. Vi viy, nhiing nha leo nii luén trang bi binh
dudng khi khi ho leo 1én nhiing dinh ni cao. Gia sit khong khi trén dinh nui
d6¢6 16% oxygen theo thé tich. Toc d¢ “phan ting ho hip” tang hay gidm bao
nhiéu l4n so véi noi ma khong khi 6 20,9% oxygen theo thé tich?

4. Hay ké tén mét s6 chat c6 thé sti dung dé dap tat dam chay khi xdy ra hoa

hoan &
a) xudng go. b) tram xang, dau.
5. Trong mét dam chdy do xing, ddu, ngudi ta c6 thé dung mét chiéc chan thim

u6t hodc cat d€ dap tit ddm chay. Gidi thich tai sao c6 thé lam nhu vay.
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Chuyén dé3

THUC HANH HOA HOC

VA CONG NGHE THONG TIN

H—Br:

HBr
(Cong thic Lewis

Vé cau truc phan ti
MUCTIEU]

— V& duoc cong thiic ciu tao, cdng thiic Lewis ctia mot s6 chdt vo co va hilu co.
— Luu dugc cdc file, chén dugc hinh dnh vao file Word, PowerPoint.

CHy
CH(CH)(OH) CHOH

(Cong thic ciu tao Ciu triic phan tit
A (g thic va cu tric phan tif clia mt sd chat

@ Céc chat v co va hitu co dugc trinh bay bdng céng thic cau tao, cong thuc Lewis, ..
Em c6 thé thyc hién viét, vé cac cong thiic hod hoc, cé thé trinh bay cdu tric phan tu
duéi dang 2D va 3D, viét chudi phan tng, phuong trinh hod hoc va nhitng cng thitc

phan ti phuc tap, ...

St dung phan mém chuyén biét c6 thé giup cho viéc vé cac

cong thitc hoa hoc nhanh chéng va dé dang.

Phdn mém nao sé hé tro hiéu qua cho viéc viét, vé cac cong thiic hod hoc? Can thuc hién
nhu thé nao dé vé va chen vao file Word hoac PowerPoint?

@ VE CONG THUC CAUTAO

Hién nay c6 nhiéu phin mém sif dung dé vé cdu tric phan
vO ¢ va hitu co nhu HyperChem, Chemsketch, goi phin mém

ChemBioOffice, ...

*» Cai dat va sit dung phan mém ChemSketch

Cai dit: Truy cip trang chii clia nha cung cdp theo dudng dén:

https://www.acdlabs.com/resources/freeware/chemsketch/index.php
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Sau do6 dién cdc thong tin cin thiét d€ tai phin mém. Chon free
ACD/ ChemSketch Freeware. Tii phin mém va cai dit theo
hudng dan.

Khéi dong: M6 ChemSketch hodce nhdp dup chudt trdi vao biéu tugng
trén Desktop. Man hinh lam viéc cia ChemSketch nhu sau:

P e ]
R g o g Gk G e K B

ORI RERES LS el EPEE
*/r‘*eu/“i» b

A S m.w oW oo ow vl.v‘u‘vh‘u rre s
A \ X
Hohab b \m .
c -

" [ (1) Stucture: vé cdu rue, Draur v8 6 nog b E
N

o 12) Lwa chon cdc nguyéntd dé vé ::
; [HCacen gyeb oy
T i -
T 4) Lwra chon/ quay cdu tric o
:r 13)Che loa 1 kit ;
. ’ B

B)Véy

AK (8) Vé wng n
85, R
- — -
) < hw e
oo uskem 3 — £

A Hinh 8.1, Man hinh Iam vié phdn mém ChemSketch

1 Thuchanh vé cong thiic cau tao bang phan mém ChemSketch
Vidy 1: Vé cong thiic cdu tao clia phan uf propene (C,H,).
Buidc 1: Chon ctia s6 Structure va ché do Draw Normal.

Eile Edit Pages Jools Templates Options

[smcwre [ oow A QS E S D

ad s O E]-(w’ / R,

i -0 10
v M‘Im”m

Buidc 2: Chon nguyén t6 C ¢ khu viic (2). Nhip chudt trdi vao man hinh
sé xudt hién CH,. Nhap va giti chudt trdi r6i kéo, nha chudt, thay xuat
hién CH,-CH.,. Kéo, tiép tuc nha chu¢t thu dugc HyC———CH,.

Chon Tool —» Clean Structure, thu dugc H3C/\CH3.
Bude 3 Nhip chuot tri mot lin len lien két 20/\(},3

don dé tao lién két doi. Néu cin tao lién két ba
thi nhdp chudt thém mat lan niia.

@®

1 Tim hiéu cdc thanh cong
cytrong Hinh 8.1 va céch
st dung ching trong
phén mém ChemSketch.

CHUY /

Néu nguyén t6 khong co
trén thanh Ignh thi nhap
chugt vio biéu tigng
bang tuin hoan (Periodic

.
table of Flements) N

dé chon.

2 DE vé lién két ba trong
phan tif propyne (CH,),
cén chon cic cong
nao?

3 Hay vé phan tir CH,,
chuyén liégn két don
thanh lién két doi, tao
thanh hai phan tif sau:

CHa
Hzc/\/

CH.
Hac/\/ 3
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Buéc 4: DE hién thi cic lién két C-H, H

chon Tool —> Add Explicit Hydrogens. H

H
A Hién thi lién két C-H
Butdc 5: DE hién thi nguyén tii C, chon biéu tugng *‘ (Edit Atom
Label), nhap chudt trai vao vi tri ciia nguyén tii C trén cong thiic,
xudt hién hop thoai Edit Label, go C va nhén Insert.

Edit Label x
EXT] B zuxx|Q
c
[Ca————————
H i 5 Ss«-m
Ac
8OC O user
\:—c/ Ho (B ox
— C6HS
/ \/ oo e
o™
H COOMe
B Formus Styie
[Larment Cancel Heb
A Hién thi nguyén 1 C

Buidc 6: Luu va chén cong thiic vao file Word, Powerpoint.

a) Luu cong thiic

Chon I¢nh File — Save hodc Save as hoic st dung 6 hgp phim
Ctrl+S. Khi xudt hién hp thoai luu, dit tén file va chon kiéu file,
sau d6 nhin Save.

— Luu file ChemSketch: Chon phin md rong duéi la sk2, cho phép
md lai dé stia chiia.

— Luu dang anh: Chon phin mé rong la .gif hoac .jpg hoic .tif.

b) Chén cong thiic

- Chon phan tt, chon lénh Edit —> Copy hoic st dung t6 hop
phim Ctrl + C.

- M0 ting dung Word hoac PowerPoint, chon lénh Dan (Paste)
hodc sti dung t6 hgp phim Ctrl + V. Néu chen file inh sang Word
hay Power Point, chon Insert — Picture réi chon file anh da lvu.

4 Tinh bay cdc budc dé &
cong thic du o cla
phan tiftoluene.

CHy

A Phén ti toluene

Thuc hanh v cong thifc cdu
30 clia cic chdt duoc biéu
dién nhu sau:
a) CGH,

HC,

N

by HS0,
o]

H—O—u—O—H

Mot s6 menu lénh
“gs PR P o % B Bang tudn hoan cac nquyén to
4;& Hién thi ki hiéu nguyén ti v\’ Ve cau tao gap khiic Q hod hoc
o Velinkétcho—nhan | g | Tawuhoi3D T 7 | Yoayactenket
& & |vaden@micas | %3 |Héaticemicn [ [], Ccdsungoic
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&) VE CONG THUC LEWIS

172 Thuchanh vé cong thiic Lewis bang phan mém ChemSketch

Vi du 2: Vé cong thiic Lewis cia phan tii ammonia (NH,).

Buigc 1: Veé phan tit NH, tuong ty theo cac budc & Vi du 1. Chon
nguyén t6 N, nhdp chudt tréi vao man hinh, xudt hién NH,. Chon
I¢nh Tool — Add Explicit Hydrogens dé hién thij ciclién két N-H,

thu dugc
H

N
/

Budc 2: Chon lénh Templ. — T late O i va tich

chon Lewis Structures. Sau do, chon lénh Templates —> Template
Window, xudt hién hop thoai Template Window, chon thé
Structure — Lewis Structure.

b4

Al ke

4
Snlalele)e

ERCE I IR T

x
T2z
i
p
i
=
2
z
Tidix
kL

Clange€hs  HIiCmCIH  H:NmC:

31840, ~— Duuds

A Hinh 8.5. Hp thoai Template Window
Budic 3: Chon cap electron phit hgp trong bang (3), r6i gdn vao cong
H

Y-

thiic, diéu chinh kich thudc (néu cin), thu duge

Budc 4: Luu va chén cong thiic vao file Word, PowerPoint.

“Sit dung phin mém ChemSketch vé dugc cong thiic ciu tao,
| cong thiic Lewis ctia mot s6 chdt vo co va hiiu co.

5 Tir huong dén cich vé
cong thic Lewis 6Vidu2,
néu diém khic nhau gida
cdch ve cong thic Lewis
vai cach vé cong thic cdu
tao.

AR,

v e

Thuc hanh vé cong thic
Lewis cla phan tI N,
Lu file dudi dinh dang
file ChemSketch va dudi
dinh dang file anh. Cheén
cong thic vao Word hodc
PowerPoint.

51



https://blogtailieu.com/day-va-hoc/
https://blogtailieu.com/day-va-hoc/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/
https://blogtailieu.com/

J0y-eA-Aep/wod naljielbo|q 1e] as eiyd yoes

21 Y. )

Ve cong thiic Lewis clia phan tit HNO,, lvu du6i dinh dang file ChemSketch.
Luu du6i dinh dang file anh, chén vao Word va PowerPoint nhu biéu dién sau:

202
e I‘ e
H—O0—N—08
©) VE CAUTRUCPHANTU

> Thuc hanh vé cau tric phan tit bang phan mém ChemSketch
6 T cdc budc vé cu tric

Vi du 3: Vé ciu tric 3D cta phan tif ethanol (C,H,OH). 30, hay chuyén ciu tric

Bude 1: Vé cdu truc 2D cta phan tii C,H,OH tuong ty theo cic hod hoc tir 2 sang 3D

buée ¢ Vidu 1. clia cdc phan ti da vé &
H H trén: propyne, toluene.

7 D€ chuyén hinh nén tir

H—l—l—o den sang trdng thyc hién

| ' \N chon: Options — Colors

P — Background —

White. Tuong tu thuc

Buc 2: Nhip chudt vao biéu tigng (6i vu ciu tric 3D l’“’ (3D hién di mau cla cic

Structure Optimization) ¢ thanh cong cu. nguyén tlr trong phan

1. Hay chuyén mau hinh

@ @' InCHI @ w Pub@lher nén va mau cic nguyén

o .:_? 3. ,:{2% E @B < il trong cdc phan i trén.

Buidc 3: Chon nit 3D Viewer w , xudt hién hop thoai ACD/3D

Viewer (Freeware) ciing cdu triic 3D ctia phan t. CHUY

Doi véi phin mém
ChemSketch, dé nhin
duge congthic hgplican
thic hi¢n lénh “Clean
Structure” (cau tric 2D)
va lénh 3D Structure
Optimization” (cdu tric
3D).
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Buidc 4: Thay d6i mét s6 ché dd hién thi cdu triic phan ti (dang ciu
dic, lién két dang hinh try, dang cau va que, dang que hoic dang Thuc hanh vé cdu tric cc
day manh). phan tlrsau;

= > }([E] a) CH=CH—CH=CH
b) CH,CO0H
Chuyén cdu tric hod hoc tir
20sang 3D,
Luu cdc file, chén dugchinh
anh cdu tric phan t& vao
file Word, PowerPoint.

A Hinh 8.3, Cic cich hién thi ciu triic phan tif

Budc 5: Luu duge céc file, chén dugc hinh dnh vao file Word,
PowerPoint.

Chon mé hinh can luu. Sii dung lénh Edit — Copy. Trong ting
dung phan mém khic (Word hodc PowerPoint), nhin t6 hgp phim
Ctrl + V dé dan mé hinh vao.

~C6 thé sit dung phin mém ChemSketch dé vé ciu tric dang 2D
va 3D ctia cic phan ti.

.

St dung phan mém ChemSketch vé cdu tric dudi dang 2D va 3D cua cac phan
tli SO,, SO,. Litu file dudi dang ChemSketch va file hinh anh. Chén hinh dnh vao
file Word va PowerPoint.

Hay vé cong thiic Lewis ctia céc hop chét sau: SO,, Cl,, CO,. Luu file hinh anh,
cheén vao file Word va PowerPoint.

—

N

»

Tim hiéu thém céc tinh ning khac ctia phan mém ChemSketch, vé ciu triic ctia
cdc phan tif roi chén vao trang Word trinh bay nhu hinh sau:

o]
Br. Br
0x1 hoa
bmmme du
Br
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9 Thuchanh thinghiém hoahocao
MUCTIEU

~ Thuc hién dugc cac thi nghiém ao theo ndi dung dugc cho trudc tir gido vién.
— Phan tich va Ii gidi duoc két qua thinghiém do.

A Mot 56 hinh anh thi nghiém

@ Thi nghiém hod hoc ¢6 vai tré quan trong déi véi qua trinh nhan thic va phat trién
nang luc trong day va hoc mén Hoa hoc. Khi thiéu phuong tién, diéu kién thi nghiém
khéng dam bdo hay thi nghiém quéa doc hai, tén kém hoac mat nhiéu thai gian,
chuing ta c6 thé thuc hién thi nghiém hod hoc do trén may tinh.

Nhiing phan mém nao c6 thé hé trg thi nghiém do trong hoc tap hod hoc? Thyc hién
thinghiém hoa hoc 4o nhu thé nao?

@ GIOITHIEU VE PHAN MEM THI NGHIEM HOA HOC A0

Nhiing phin mém nhu ChemLab (Portable Virtual Chemistry Lab), PhET, Yenka (phién ban
cii la Crocodile Chemistry), ... dugc st dung dé mo phong thi nghiém hod hoc.

Yenka la tap hgp cac phong thi nghiém do, trong d6 c6 phong thi nghiém hoa hoc véi cac
hoé chit, dung cu phé bién dé thyc hién cic thi nghiém hod hoc vo co va dién hod. Yenka
mo phong cdc thi nghiém do dé dang, nhanh chéng va hiéu qui. C6 thé sii dung Yenka dé
tién hanh mot s6 thi nghiém véi nhiing chat doc hai hay nhiing thi nghi¢ém khong an toan.
PhET gém cic m6 phong tuang téc mién phi thugc linh viic Todn va khoa hoc. PhET minh hoa
bai hoc mt cich tric quan, ¢6 thé tuong tac truc tuyén.

@ THUC HANH THi NGHIEM HOA HOC A0 BANG PHAN MEM YENKA

'» Cai dat va sir dung phan mém Yenka
Cai djt: Truy cdp trang chi cla nha cung cdp theo duong dan: https://www.yenka.com,
chon thé Use Yenka — Use Yenka free at home —> ...for students, chon phién ban, sau do tai
phan mém. Sau khi tai phdn mém, ti€p tuc cai dit theo huéng dan.
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Khai dong: M Yenka hodc nhip dip chudt trdi vao biéu lucng trén Desktop.
Man hinh lam viéc ctia Yenka nhu Hinh 9.1. Tai hop thoai Product Chooser,
chon thé Science, tiép tuc chon muc Inorganic chemistry (hod vo co) hoiac
Electrochemistry (di¢n hod) — OK.

td

Y Yenka - et
wen | pat | moad | k:s

o subject: |science
- e (372)
& Span * Gty (197)
& Open - local
[
@ ri

4 Cnange proguct

X Exit Yonka

Compatig | Mathematks | Soewe | Techadogy |
s s s e
Y By P —
e 10 chamican 5 oo o
| Ught & Sound
esn
P r—
2 ansioque tlectrones
B vow teczencs
rehacin beo | oa

A Hinh 9.1.Man hinh am viéc phdn mém Yenka

Phan I: New: Sti dung hoa chit, thi¢t bi va dung cu dé tu thiét ké @

thi nghiém.

Phdn 2: Open - online: Kho cic bai thi nghiém md tric tuyén.
Phdn 3: Open - local: Kho céc bai thi nghiém da dvgc chudn bi

sdn c6 hudng din.

=

1T giao dién clia phdn
mém (Hinh 9.1), néu
nhiing thanh phén chinh
cliacdc vingtréngiao dién
phénmém. Kho cdc bai thi
nghiém (open - online
hay open — local) c6 vai

i ) trd gi cho nqubi st dung?

gl 2Tim hiéu cach st dung céc
thanh cong cu trong phén
mém Yenka.

A Hinh 9.2. Cac phén chinh cia phan mém Yenka
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Sit dung kho cdc bai thinghiém thiét ké san ¢6 hudng dan
Kho cic bai thi nghi¢ém c6 hudng din Open - local chiia cic thi
nghiém dugc sip xép theo cac chu dé theo thi tu nhu sau:

3 New Open a model that's stored locally on your computer
@ open - online

@ open - local (3)

I save ® 0

-
@ Print %

& [ Reaction Rates < Tc 4§ phin img
i’ Change Product # [ water and Solutions ...... Nuire va dung dich
® ® wesee Nang lugng
jASemos ¢ B . i v Kim lagi
? Help B

®

®

A Hinh 9.3. Cac baithinghiém c6 hudng dan Open — local
Cacbudc sii dung thé Open - local ctia phin mém Yenka
Vi dy 1: M6 phong thi nghiém “Néng lugng hod hoc”
Budc 1: Nhap chuét vao thé Open - local, chon Energy > Reaction
Energies, m6 phong da duge thiét ké xudt hién & man hinh.
Buidc 2: Nhip chuét vao Next page ° dé thuc hién theo hudng
din. Nhip vao biéu tigng [ A | Heocherc acd, giii va kéo cho vio
e i ¢6 sin nhiét ké, tuiong ti thém tiép | 2. Masnesm vio c5c.

Budc 3: Nhap chudt vao nut Play/Pause @ dé thyc hién thi
nghiém. Trén bang gidy ké xuat hién dudng mau dé biéu dién nhiét
d¢ ctia phan \ing theo thi gian. Sau khodng thoi gian 2 - 3 phut, st
dung nit Play/Pause d¢ diing mé phong.
Buidc 4: Ghi lai sy thay d6i nhiét do va hiéu ding nhiét ctia phin ting
(trong muc Reaction Details). Gidi thich.

(5 e masson wwyes - o x

(< Hinh 9.4.Md phdng thi nghiém
“Nang luong hod hoc"

L]
B &

3 T cdc bude st dung
thé Open — local, hy
thyc hién m phong thi
nghiém"“Binh nghiatdcdo
phdn ing" (Definition
of reaction rate) trong
muc “Tdc dg phdn ing”
(Reaction Rates).

CHUY /

Mot s6 thanh menu cita 6 thi

b

" | Diuchinh trucx
=2

‘L. Diéu chinhtrucy
ﬁ Phéng to
ﬁ Lam lgi

©

Strdung thé Open — local
@€ md phong thi nghiém
“Acids and bases” Phin
tich va If gidi két qua cda thi
nghiém.
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Vi dy 2: M6 phong thi nghiém “Anh hudng ctia dién tich bé mat
chitlén t6¢ d¢ phin (ing”.

Buigc 1: Nhip chuét vao thé Open - local, chon Reaction Rates >
Surface area and rate, m6 phong digc thiét ké xuat hién & man
hinh hép thoai.

Budc 2: Nhip chuét vao Next page ° dé thuic hién theo hudng
dan. Nhép va tha chudt vao cic qua bong c6 mau khac nhau, kéo
thé vao cudi 6ng din khi ¢ cac 6ng nghiém c6 kich ¢d hat calcium
carbonate khac nhau.

Budc 3: Nhap nit Play/Pause IE dé thuc hi¢n m6 phong.

Budc 4: Quan sit téc do tang dan kich thudc cia cic qua bong.
Khi kich thudc clia cic qud bong khic nhau ro, nhdp nit
Play/Pause d¢ diing thi nghiém. Gidi thich hién tugng va rut ra két
ludn vé anh hudng cta dién tich bé mat dén téc dg ctia phan ting.

¥ Venka - Surface area and rate - o x
Surface area and rate =

b

In this kit you will learn how surface area affects the rate of a reaction.
(] i

éntich bé matchatkn t5cd phin ing”

/A Hinh9.5. Ma phong thinghiém"“Anh

170D Tu thiét ké thi nghiém béng phan mém Yenka

Thuc hién m6 phong thi nghiém hod hoc véi phan mém Yenka, cac
hod chit (Chemicals), dung cu — thiét bj (Equipments), cht chi thj
(Indicators), ... dugc ldy trong phin New.

itugng lw | Ding  Bingtudn hoin

G oniects gode bl oy 180 = B |
Diéuchinh Yo
widwiss O

4 Tir két qué thi nghiém
“Surface area and rate”
(Hinh 9.5), hay cho biét:

a) Muc dich sir dung cic
qud bong c6 mau khic
nhau trong thi nghiém?
b) Tac 9 thodt khi & 6ng
nghiém nao nhanh nhét,
& 6ng nghiém nao chdm
nhat?

¢) Dién tich bé mat dnh
hung nhu thé nao dén
t6c 6 phdn ing?

5 Chon hod chét, dung cu v
thuc hién thi nghiém diéu
ché Kkhi' sulfur dioxide tif
sulfur va oxygen.
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Kho hod chit, thiét bi va dung cu:

Kho hod chdt (Chemicals) bao gom: kim loai, acid, base, oxide, halogen, sulfide, carbonate,
nitrate, sulfate, cdc muéi va cic chét khi. Ching ta ¢6 thé chon cic dang chét khac nhau cho phu
hop véi méi thi nghiém, phin mém cho phép chon: dang bot (power), bot min (fine), min vita
(medium), tho (coarse), cuc/ miéng (lups), dang long (liquid), dang khi (gas).

Hod chit
Chemicals
ol
e Dung cy thuy tinh
Gc chit chi thi
Cong u
trinh bay

Thiét bi, dung cu thi nghi¢m (Equipment): bao gom ddy du cac thiét bj, dung cu thi nghiém
hod hoc thong dung.

Dung cu thuy tinh (Glassware), chi thi (Indicators), ...

7 Chemicals § "1 Chemicals E
. Metals B Equipment.
I Acids 2 Aoparatus
/\ sulfuric acid & Bunsen bumer
/\ Hydrochloric acid A stand
& Nitricacd © Electric heater =
1”3 Phosphoric acid i & Tap
4 Ethanoic acid I ¥~ Meters and probes
i & salance
. Oxides \ PH meter
Pol ices 72 Platinum wire
isultides /" Thermometer il
.. Carbonates '“\ Glass rod
| Nitrates L N\, Glowing spint
. Sulfates N Flaming splint
. Miscellaneous Salts B safety signs
. Miscellaneous icaNe
L. Gases ’ m _ Rarat =

A Hinh 9.6. Kho hod chat (Chemicals) va Thiét bi — dung cu (Equipment)
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Céc budc tién hanh thi nghiém hoa hoc do vi thé “New”

Vidy 3: Thyc hién thi nghiém mo phong kim loai sdt tac dung v6i dung dich sulfuric acid loang.
Buidc 1: Nhap chudt vao thé New, chon Presentation —> A Text r6i kéo ra man hinh lam
viéc, go tén thi nghiém “Kim loai st téc dung véi sulfuric acid loang” Sau dé chon [ Tray
(khay dé hod chit, dung cu).

Budc 2: Ldy hod chat

— Chon sit: Nhip chuét vao thé Chemicals —> Metals — Powders & Liquids —> Iron, réi kéo
vao ving lam thi nghiém. Néu thi nghiém nhiéu hod chit va dung cu nén cho vao khay.

— Chon dung dich sulfuric acid, Nhin vao thé Chemicals — acids — sulfuric acid, tha sang
man hinh hoéc vao khay.

— Nhdp vao cic thong s6 vé néng do va thé tich dé diéu chinh cho phu hgp véi thi nghi¢m.
Chon nong d¢ 0,5 M va thé tich 1a 25 cm®.

Budc 3: Ly dung cu

~ Chon binh tam giac: Nhp chuét vao thé Glassware — Standard — Erlenmayer flash.

— Chon 6ng thu khi: Nhip chudt vao thé Glassware —» Measuring — Gas syringe.

— Chon nut: Nhap chudt vao thé Equipment — Stoppers —> Large — One tube.

Dua trd chudt vao 6ng thu khi, & dau 6ng sé xudt hién hinh vuong, nhdp vao d6 va kéo sang dau
hinh vuéng cia nut, 6ng ddn mau cam sé ndi cic dung cu voi nhau,

Buic 4: Nhap nit Play/Pause [E trén thanh cong cu. Cho sulfuric acid vao binh tam giac,
chon tiép kim loai st va kéo vio binh da c6 acid. Pay ndp néi véi syringe nhu hinh bén duéi.

- 4 ‘ Thi nghiém: Kim logi sat tac dung véi sulfuric acid loang |

S dung thé New &8
md phdng thi nghiém
copper I} oxide tc dung
vii 10 mL dung dich
hydrochloric add 1 M.
Néu hién tuong va viét
phuong trinh hod hoc clia
phén tng gitta cic chit.

>m%=i

€5 objects gpeaie b of M = @
Budc 5: Nhin nit Play/Pause trén thanh cong cu dé thi nghiém
bét ddu dién ra, quan sdt hi¢én tigng xdy ra. Mudn phan (ing xdy

ra nhanh hay cham, nhdp chuét vao nit Simulation Speed QJ .
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4 Thi nghig¢m: Kim loai sat tac dung véi sulfuric acd loang

b Mot sé thanh menu
>
. . » ' Chi tét phan ing
=t s ! Hién thi nguyén tir
A @
A A Lam sach dung cu
Ghitén, dan nhan

'majvw-n
© objects goeat Wl o] Il & = B |

A Hinh 9.7. M phng thi nghiém “Kim logi sdt tic dung vdf dung dich sulfuricacidloang"

Butdc 6: Quan sat - Gidi thich thi nghiém.
Sau khi cac chat phan (ing v6i nhau, nhan chuét vao céc icon bén phai ciia dung cu dé biét cac
théng tin nhu hinh trén.

Phdn mém Yenka dé s&dun& cho phép mé phong nhiéu thi nghiém trong chuong trinh hod
hoc trung hoc pho thong. Ngoai ra con thuic hién duige cic chiic nang: vé dé thi, hién thj chi
tiét phan (ing, chuyén dong cdc ion, phan tii trong thi nghiém, chén vén ban, ... gidp viéc
hoc tap hod hoc thudn lgi hon.

(3] THUC HANH THi NGHIEM HOA HOC A0 BANG PHAN MEM PhET

Phan mém mién phi cho phép chay cac thi nghiém do tryc tiép trén website tai dudng dan:

https://phet.colorado.edu/vi/ (ban tiéng Viét), chon Hod hoc.
» Thuc hanh thi nghiém bang phan mém PhET

Vi du 4: Thuc hién thi nghiém mé phong “Thang do pH’.

Budc 1: Bdm vao hinh tam gidc sé xuat hién bang mic d6 thé hién
khac nhau, chon Vi mé.

Budc 2: Sau d6 hién man hinh hién thi thi nghiém, chon dung dich
cin do pH & dong trén clng, vi du la “Nuéc”.
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CMOPENG DRI NMENCR

Thang do pH
A Hinh9.8. Giao dién thi nghiém "Thang do pH"
Buidc 3: Kéo dung cu do pH (pH meter) vao dung dich, quan sat va
ghi lai két qua.

Budc 4: Thay déi cic dung dich can do, 13p lai cich do, ghi két qua
do dugc.

z
]
=
€
e

« I3 hi
A Hinh 9.9.Thi nghiém “Thang do pH"
Budc 5: Pua ra két luan vé gia tri do dugc ctia cic dung dich, sip

x€p theo thi ty tang dédn gid tri pH. C6 thé hién thi két qua dusi
cic dang vi mo hay vi mo.

enome (O e (S | O
rd # PHET =

A Hinh 9.10. Gich hién thi két qua ctia thi nghiém & dangVim

Thyc hanh thi nghiém
“Dung dich acid-base”
béng phan mém PhET

a) Hién thi cdc dung dich
dudi dang phan tif hodc
dothi.

b) Thuc hién thi nghiém
vi cdc dung cu khic
nhau dugc cung cdp
trong mo phong.

¢) Ghi lai két qud cia thi
nghiém

d) Nhan xét vé gia tri pH
cla dung dich acid —
base.
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BAI TAP

1. Sit dung ctia s6 Open — local clia phan mém Yenka nghién ciu vé mua acid
(theo hinh huéng din sau). Rt ra két luén ti két qua thi nghiém.

A Thinghiém nghién citu vé muaacid

2. Sii dung thé Open - local ctia phin mém Yenka, thuc hién thi nghiém anh
hudng ctia nhiét d6 lén téc do phan dng “Temperature and rate”. Phan tich va
li gidi két qua cta thi nghiém.

3. Hay thiét ké thi nghiém (thé New): Phan \ing ctia dung dich iron(II) chloride
1 M (FeCl,) v6i dung dich potassium hydroxide 1 M (KOH).
a) Ghi ro cdc budc chudn bi hod chit, dung cu, cach ti€n hanh thi nghiém.
b) Néu hién tugng xdy ra va giai thich.

4. Thyc hanh thi nghiém “Hinh dang phan ti” bing phan mém PhET. Rut ra két

ludn tii két qua thu dugc.

OThit @ Mohinh

& vt
&

Hinh dang phan tir “N
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10 Tinh tham sé cdu trac
\ va nang lugng

MUCTIEU)

— Néu duoc quy trinh tinh todn bang phuong phap ban kinh nghiém (nhap file
dau vao, chon phuong phap tinh, thuc hién tinh todn, luu két qua).

— Sidung duoc kétqua tinh todn dé thay duoc hinh hoc phan ti, xu hudng thay
i do dai, gdc lién két vanang luong phan tirtrong day céc cht (cing nhom,
chu ki, day dong dang, ...).

Lam thé nao dé xac dinh

nang lvgng phan ti???

) HOA HOCTINHTOAN

Hod hoc tinh toan la mét chuyén nganh ctia hod hoc li thuyét véi

muc dich chinh la tao ra cic mé hinh toén hoc xdp xi va céc chuong

trinh mdy tinh dé tinh cdc tinh chdt cta cac phan i (nhu hinh 1 Hay tim hiéu thém nhiing

hoc phén tif, do dai, goc lién két, nang ligng téng cong, ...) va ling vu diém clia Hod hoc tinh
dung céc chuong trinh tinh todn nay cho cic bai todn cu thé. Tén todn khi tng dung dé t6i
goi chuyén nganh nay cho thdy su giao thoa gitia khoa hoc may vu hod cdc qud trinh hod
tinh va hod hoc. Hod hoc tinh todn c6 hai phuong thiic phé bién: hoc phictap.

1. Co hoc phéan tii MM (Molecular Mechanics) sii dung nhiing
dinh ludt vit li c6 dién dé dy doan cac tinh chat va cdu triic phan ti.
2. Li thuyét cdu tric electron (electronic structure) st dung cac
dinh ludt co hoc ligng tii thay cho vat li ¢6 dién lam co so tinh
toan. Co hai phuong phap chui yéu: Phuong phép ban kinh nghiém
va phuong phdp tinh toan lugng ti (ab initio).
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'3 Tim hiéu vé quy trinh tinh toan bang phuong phap ban kinh nghiém
Céc phuong phap tinh toan ban kinh nghiém, ching han nhu AM1,
ZINDO/1, ZINDO/s, MINDO/3, PM3, ... dugc sli dung trong cic
bo phin mém MOPAC, AMPAC, HyperChem va Gaussian. Cic
phuong phap nay sii dung nhiing thong s6 da dugc rit ra ti dit liéu
thyic nghiém nham dé don gian hod viéc tinh toan. Phuong phap
nay thuc hién tiong déi nhanh, cung cip nhiing két qua va nhiing
du doén dinh ligng kha chinh xdc vé ning lugng va cdu tric cho
hé trong diéu kién la cac thong s6 phu hop t6t véi hé khao sat.
Phéin mém MOPAC da tich hgp sin phuong phip PM7 nén rét
thudn ti¢n cho nguvi ding.

[70D Cai dat va sir dung phan mém MOPAC

Cai dit: Truy cip trang cha ciia nha cung cip theo dudng dan:
http://openmopac.net/Download_MOPAC_Executable_Step2.
html, nhdp vao “Download 64 bit MOPAC 2016 for windows” tai
phén mém. Luu va gidi nén trong thu myc clia mdy tinh.

Vi du: D:\MOPAC2016.

Cai dat theo hudng dan trong file “Installation instructions.txt”,

This PC > DATA (D:) > MOPAC2016

= ~
Name

Example_data_setmop
Installation instructions.txt
[%] libiompSmd.dil

I MOPAC2016.exe

A Hinh 10.1. Phén mém MOPAC cho Windows

Khdi chay phan mém MOPAC (Windows 10): Nhap chut vao
file MOPAC data set. Cu thé la file Example_data_set.mop. Chon
Open with, bo chon Always use this app to open.mop files —
Look for another app on this PC.

Téi D:\MOPAC2016, nhap chudt trdi vaio MOPAC2016.exe.

“MOPAC2016.exe” xudt hién trong hop thoai File name. Chon
Open.

CHUY /
Caidat phan mém MOPAC
6 thé nha hd try.
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€ TINH TOAN BANG PHUONG PHAP BAN KINH NGHIEM

» Tinh nhiét tao thanh ctia phén ti ammonia st dung phan mém MOPAC
Budc 1: St dung két qud tii phin mém ChemSketch ¢ Bai 8 cho
phan tii H,O. Sau khi vé xong, chon Tool, chon 3D Optimization.
Sau d6 chon niit 3D Viewer dé nhan dugc cdu triic 3D ctia phén ti. 2 Thyc hign nhdp dir liéu
RIS nh hung dén cho phan

) (D09 B P B > Db e g 2 PO, U

RAY P & XA

H

A Hinh 1022, Giu triic 3 clia phan tir H,0
Buidc 2: Trong 3D viewer vao menu file, chon Save as, dit tén file
H20.mop (save as file chon MOPAC Z Maxtrix).
Vi du: Save as —» D:\MOPAC2016 — H20.mop
Buidc 3: Nhap chudt phai lén file H20.mop —» Open with Notepad
—> Thém lénh OPT ENPART (Xic dinh ciu triic va ning lugng).
Sau dé luu lai.
{3 120 - Notepad
File Edit Format View Help

OPT ENPART
D:\MOPAC2016\H20.mop

o ©.0000 (] ©.0000 (] 0.0000 e o o ]
H 1.0120 - | ©.0000 e 8.0000 e 1 e e
H 1.0120 1 104.4999 1 ©8.0000 (] 1 2 e

A Hinh 10.3. Thém Iénh vao file mop

Budc 4: Nhap dip chudt trdi lén file H20.mop, chuong trinh sé chay
va cho 2 file méi xudt hién 1a H20.out va H20.arc. Néu khong
thdy két qua thi nhin chudt phai lén file H20.mop—> open with
MOPAC2016 nam trong thu muc D:\MOPAC2016

Buidc 5: Xem xét dii liéu xudt

M file H20.0ut bing Notepad. O ddu ciia ciia s8 output 6 thong
tin nhu sau:
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seanae

bad Cite this program as: MOPAC2016, Version: 21.361 , James J. P. Stewart, **

web-site: HTTP://OpenMOPAC.net.

.-

. MOPAC2016

PM7 CALCULATION RESULTS

O cudi clia ciia 56 output c6 thong tin nhu sau:

ARERRA AR RS
. .

* JOB ENDED NORMALLY *
* *
AERRRE AR AR AR

TOTAL JOB TIME: ©.07 SECONDS

== MOPAC DONE ==
Két qua cho biét phép tinh da dugc thyc hién 6t va cung cip mét
50 dit liéu thong ké vé phép tinh.
Buidc 6: Dién gidi dii li¢u xudt
Phin két qua:
FINAL HEAT OF FORMATION = -57.79955 KCAL/MOL

= -241.83333 KJ/MOL

ETOT (EONE + ETWO) —-322.6792 EV

Két qud cho biét nhié¢t tao thanh (FINAL HEAT OF
FORMATION) ctia phén tit H,O (& diéu kién chudn theo tinh
todn) la 241,83 kJ/mol.

Téng ning lugng clia phan tii H,O (ETOT (EONE + ETWO)) Ia
-322,6792 eV.

Do dai lién két (BOND LENGTH) va goc lién két (BOND ENGLE)
ctia phan tif nudc trong file H20.out dugc thé hién nhu hinh dudi.

ATOM CHEMICAL BOND LENGTH BOND ANGLE TWIST ANGLE
NUMBER SYMBOL (ANGSTROMS ) (DEGREES) (DEGREES)
(1) NA:T NB:NA:I NC:NB:NA:I

1 o ©.00000000 ©.0000000 ©.0000000

2 H 0.95575602 * ©.0000000 ©.0000000

3 H 0.95572694 * 105.3943918 * ©.0000000

@hﬂn mém MOPAC cho phép tinh dugc tham s6 cdu tric
(do dai lién ket, goc lien két, ...), nang lugng phan tii, nhiét
I} (m ﬂlaﬂhz e

o
\

66

3 Turkét qud nhit tao thanh
ca phan tir H.0. So sdnh
vGi gid tri thyc nghiém,
dua ra két ludn (Gid ti
thuc nghiém cla phan tlf
H0(g)1a —241,8k)/mol).

4 Tir két qud do dai lién
két 0—H va goc lién két
H-0-H trong phan tif
H,0, s0 sdnh véi gid tri
thyc nghiém, dua ra
nhan xét (Do dai Iign
két 0-H la 097A,
goc lién két H-0-H 1a
104,59).

Thuc hanh tao file dif liéu
a) ((QH6.mop)

b) ((3H8.mop)

Toi wu hod cdu tnic cia
phdn tlr va tinh nhiét tao
thanh cla phan tif CH,,
CH, béng phuong phép
PM7.
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© sUDUNG KET QUA TINH TOAN HIEN THI DO DAI, GOC LIEN KET CAC CHAT
2 Tim hiéu cach hién thi cdc tham s6 cau triic cia phan tif dua vao két qua tinh todn phan tit

Céc budc hién thi cac tham s6 cdu tric:

Budc 1: DE quan sat cdu truc nhan dugc sau khi tinh, tim file
H20.arc r6i chuyén dudi file thanh H20.arc.mop.

Budc 2: M 3D viewer — Open, xudt hi¢n hop thoai Open, chon
file MOPAC Z Maxtrix r6i chon file H20.arc.mop sé hién hinh
anh 3D ctia phan tif H,0.

Budc 3: Chon cong cy, nhdy chudt vao céc nguyén tif sé hién thi do
dai cac lién két va goc lién két.

e s PO A TR @

Dhdilénkét  Giclénkét

P e 5 P % AR TR O &8 AT

H #2 | X060 Y:-046 Z0.00 H (2)-0 (1)-H
(3)=105.40 Deg

H20(2)MOP  H20 20 nge Deg S¢
1-ChemSketch 2-Copy to ChemSk|3-3D View 4-3D Optimization

1X0.60Y-0.46 20.00

CHUY /

Phdi dé ché do hién
phin md rong cua file.
Vai Windows 10, vao
Control Panel — File
Explorer  Option —>
View, bo tick 0 Hide
extension for known
file types dé thic hi¢n
thao tac doi tén dudi file
@ Budc 1.

5 Sidungdiliéu*Output”
cla phén tir CH, CH,
Xem va 5o sanh di liéu
nang luong clia cdc phén
tivdi gid tr thic nghiém.
Biét gid tri thuc nghiém
cla phantdr CH,, GH, lan
luot la —84,66 kl/mol,
~105,00 k/mol.

=S

Thuc hién cic budc hién
thi cac tham s6 cdu tric:
0 dai cdc lién két va goc
lién két cla phan tICH,,
CH,

©

Turkét qud cla cic gid tri vé
nang luong phan i, do dai
cacliénkét vagoc lienkét cla
phan 1 GH,, CH, so sdnhva
nhan xét xu huong thay ddi
cac két qua thu dugc.
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¥ Bond Length X
Intal Sond Lerg (0 1,H 31 0956 A
Newvake: 035 (&1 A

|| st Frevew

e o] ew

‘H 43 | X060 Y:0.46 Z:0.00 O (1)-H (3)=0.96 A|

H20 (2)MOP  H20 2D |Distance O (1)H(3)=096 A Select 1 atom |X-0.60 Y:0.46 2000
1-ChemSketch 2-Copy to ChemSk 3-3D View 4-3D Optimization
A Hinh 10.4. Hién thi d dai lién két va goc lién két cla phan tirH,0

@hﬁ: mém ChemSketch 3D Viewer cho phép xéy dung ciu tric
vhintﬂbandiuvéhjé’ndﬁcéutréccﬁaphﬁnﬁ(sau tinh toan.

AP §

1. T6i vu hod ciu truc ctia phan tii va tinh nhiét tao thanh ctia phén i, d6 dai cac
lién két va goc lién két chia cac phan ti bang phuong phap PM?7. Xac dinh quy
ludt bién doi cdc gia tri trong day cic chit sau:
a)ClL, Br,val,

b) CH,, NH,, H,0.

. T6i viu hod céu triic ctia phén tii va tinh d¢ dai céac lién két H-X (Vai X 1a E Cl,
Br,I).

. a) Bing phuong phap PM7, t6i uu hod cdu tric ctia phan tit CH,, CH,,.
So sanh gid tri nhiét tao thanh ctia phan tii tinh dugc véi gi tri thyc nghiém,
duia ra két ludn. Biét gia tri thyc nghi¢ém ctia phén ti CH, va CH, lan lugt la
-74,8 kJ/mol va -126,00 kJ/mol.

b) St dung két qua tinh todn & trén dé xéc dinh quy ludt bién déi gid tri nhiét
tao thanh clia phan tii trong day chat: CH,, C,H,, C;H,va CH,,.

(8]
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GIAITHiCH THUAT NGO
Thuat ngir Giai thich Trang

Phuong phap sttdung cacthéng sé da dugc
Phuong ghép ban rut ra tir cac dir liéu thuc nghiém nham | 64
kinh nghiém i PR %

don gian hoa viéc tinh toan
Phuong phap tinh toan Phuong phap dua trén nhiing dinh luat 64
lugng tir (ab initio) co ban va da duoc kiém ching

Nhiing quy dinh vé an toan phong chéy

chita chdy va nhiing chi dan, huéng dan
Tiéu lénh chita chay cac budc nham ché ngu ngon Ita, tranh lan | 42

rong cling nhu gitf an toan tinh mang cho
moi ngudi méi khi c6 hod hoan
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Nha xuit bin Gido dige Vigt Nam xin tran trong cam on
cdc tic gia co tac pham, tw liéu duvc sic dung, trich dan
trong cuon sich nay.

Chiu trach nhiém xuét ban:
Chu tich Héi déng Thanh vién NGUYEN BUC THAI
Téng Giam @éc HOANG LE BACH

Chiju trach nhiém ngi dung:
Téng bién tap PHAM VINH THAI

Bién tap néi dung: NGUYEN BUC HIEU — PHAM CONG TRINH
Thiétké sach: ~ HOANG CAO HIEN
Trinh bay bia: THAI HO'U DUONG

Minh hoa: BAN K — MI THUAT — CONG TY CP DICH VU XBGD GIA BINH
Stra ban in: PHAM BAO QUY — PHAM CONG TRINH
Ché ban: CONG TY CP DICH VU XBGD GIA BINH

Ban quyén thuéc Nha xuét ban Giao duc Viét Nam.

Tét ca cac phan clia néi dung cubn sach nay déu khéng duoc sao chép, luu trir, chuyén
thé dudi bat ki hinh thirc ndo khi chua cé sy cho phép bang van ban clia Nha xuét ban
Giao duc Viét Nam.
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I g ‘ ‘ lg Tailieu con:

CHUYEN DE HOC TAP HOA HOC 10 (CHAN TROI SANG TAO)
Masé: ......

In......ban, (QDinsbd ...) khd 19 x 26,5cm

DOV i ssnesa

Bia chi: .....

S6QDXB: ........., ngay ... thang ... ndm 20...

In xong va nép luu chiéu thang .... nam 20...
Ma s6 ISBN: ........
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HUAN CHUONG HO CHI MINH

BO SACH GIAO KHOA LGP 10 - CHAN TROI SANG TAO

1. Todn 10, Tap mét 13. Chuyén dé hoc tap Gido ducKinh té
2. Todn 10, Tap hai vaPhapludt 10

3. Chuyén dé hoctapToan 10 14. Vatli10

4. Ngirvan 10,Tap mot 15. Chuyén dé hoc tap Vatli 10

5. Ngivan 10, Tap hai 16. Hod hoc 10

6. Chuyén dé hoc tap Ngirvan 10 17. Chuyén dé hoctap Hoa hoc 10

7. Tiéng Anh 10 Friends Global 18. Sinh hoc 10

8. Lichsir10 19. Chuyén dé hoc tap Sinh hoc 10

9. Chuyén dé hoctapLich st 10 20. Am nhac 10

10. Diali10 21. Chuyén dé hoc tap Am nhac 10
11. Chuyén dé hoc tap Biali 10 22. Hoat dong trai nghiém, hudng nghiép 10 (BAN 1)

12. Gido duc Kinh t€ va Phap ludt 10 23. Hoat d6nq trdi nghiém, hudng nghiép 10 (BAN 2)

Cac don vi ddu méi phat hanh

o MiénBic: CTCP Dau tu va Phét trién Gido duc Ha Noi
CTCP Séach vaThiét bi Gido duc mién Bac
e MiénTrung: CTCP Déu tu va Phét trién Gido duc DaNang
CTCP Séch vaThiét bi Gido duc mién Trung
e Mién Nam: CTCP Dau tu va Phét trién Gido duc Phuong Nam
CTCP Séch vaThiét bi Gido duc mién Nam
e Cifulong: CTCP Séch va Thiét bi Gido duc Clru Long
Sach dién tu: http://hanhtrangso.nxbgd.vn
Kich hast dé ma hoc bétu dién 1 Cao Bp nhi trén tem
96 rhin ma 58, Truy cap hitp/hanhirangsonxbgdn —|—
v nhap ma 56 1) bidy twong chia khos.
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