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SUDUNG KHAI NIEM PONG PHAN
TRONG DAY HQC HOA HQC O TRUONG PHO THONG

PHAM VAN HOAN’, NGUYEN TH| HWONG™

TOM TAT

Pong phdn 14 hién twong héa hoc thii Vi trong Héa hitu co. Tuy nhién, thuec té hién
nay, con c6 nhiéu bdt cdp trong viéc hiéu rd sw khdc biét giva cac khai niém “ddng phan”,
“ddng phan céu tao”, “dong phan hinh hoc” trong day hoc Héa hoc Hitu co & truong pho
thoéng. Viéc sir dung diing dan cac khai niém lién quan vé dong phdn trong glang day hoa
hoc sé gitip cho hoc sinh ndm duoc ban chdt cdc van dé héa hoc va gop phan phdt trién tu
duy logic cho hoc sinh. Bai viét nay gop phan giiip cho gido vién (Va ca hoc sinh) hiéu sdu
sdc hon vé mét hién twong hoa hoc rat li thii, gép phan day (v hoc) mén Héa hoc tét hon.

Tir khéa: ddng phan, cong thire ciu tao, dong phan cau tao, dong phan hinh hoc.
ABSTRACT
Using isomers concept in teaching organic Chemistry in high schools

Isomer is an interesting chemical phenomenon in Organic Chemistry. However, in
reality, there are many gaps in understanding the difference between the term “isomer”
“structural isomer™, “‘geometric isomers™ in Organic Chemistry Teaching in high school.
The proper use of the related concepts of isomers in chemistry teaching will help students
grasp the nature of the chemical problems and contribute to developing logical thinking
for students. This article provides teachers (and students) with a deeper understanding of
an interesting chemical phenomenon, enhancing the teaching and learning of chemistry.

Keywords: isomer, structural formula, structural isomers, geometric isomers.

Trong ndi dung Héa hoc hitu co cua chuong trinh hda hoc & truong phd thong,
“ddng phan” 1a mot trong nhitng khai niém dugc nghién ciru dau tién, 1a mot trong nhimg
ndi dung co ban trong thuyét cau tao hoa hoc. Khai niém nay ciing 12 mot trong nhiing khai
niém co ban dugc st dung lam nén tang trong day hoc Hoa hoc hiru co. Dé sir dung khai
niém dong phan mot cach hiéu qua trong day hoc, gi4o vién can hiéu mot cach siu sic noi
dung va y nghia cta khai niém, so sanh va phan biét chinh xac cac loai déng phan céu tao
(ddng phan mach cacbon, dong phén nhém chire, dong phén vi tri nhc')m chirc) va déng
phan Iap thé (dong phén hinh hoc, déng phan quang hoc), 1am ro moi quan hé gitra dong
phan cau tao va ddng phan lap thé, phan biét dugc khai nlem cau tao hoa hoc va Ciu triic
héa hoc... va nim viing dugc nhiing ndi dung cua thuyet c4u tao hoa hoc.

Giai bai tap Hoa hoc 12 mot trong nhitng phuong phap 6n tap, cang cb kién thirc
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va rén luyén ki nang rat hiéu qua; thdng qua viéc giai bai tap, hoc sinh (HS) dugc 6n
tap kién thure, rén luyén thém veé ki nang hoc tap va gop phan hoan thién nhéan cach [1].
Bai tap Hoa hiru co ¢ rat nhiéu vu diém trong viéc phat trién nang luc tu duy, nhat 1a
phét trién cac thao tac tu duy logic cho HS nho viée co nhiéu chat ¢ cong thirc cau tao
khéc nhau tmg véi cung mot cong thirc phan tir (cac dong phan cau tao) ma hoc sinh o
the xac nhan dugc thong qua déac diém ve tinh chat.
1. Khai niém vé dong phan va bai tap lién quan dén khai ni¢m
1.1. Khai ni¢m vé dong phin

Trude day, khai niém dong phan dugce dinh nghia “la nhitng chat c6 clng cong
thirc phan tir nhung khac nhau vé cong thire cau tao”[3]. Pinh nghia nay chi ding trong
gi¢i han hep, va né dd bi mau thuin ngay trong tai liéu [3] khi xét dén cac dong phan
hinh hoc cta anken, trong d6 cac cap dong phan cis - trans la nhirng chat cd cung céng
thirc cau tao.

Hién nay, khai niém dong phan duoc dién dat chinh xac hon: “Nhimng chat khac
nhau c6 ciing cong thirc phan tir dugc goi 12 nhitng chat ddng phan” [4].

Trong chuong trinh mén Hoa hoc & trudng phd thong, nhitng yéu cau vé chuin
Kién thirc ki ning (KT - KN) cta phan Hoa hitu co yéu cau hoc sinh can phan biét
chinh xé&c cac loai dong phan mot cach 18 rang. C6 2 loai chét dong phan: dong phan
Cau tao va dbng phan ciu hinh (trong Chuong trinh phé thong, ddng phan cau hinh chi
dé cap dén dong phén hinh hoc). Nhu vay, d6i voi hoc sinh phd thdng, khai niém “dong
phan” s& bao gdm ca “ddng phan ciu tao” va “ddng phan hinh hoc”.

“Pong phéan cdu tao” gom dong phan vé mach cacbon (mach hg, mach vong - ¢6
phan nhanh va khéng phan nhanh), ddng phéan vé loai nhém chirc (c6 thé coi lién két
doi, lién két ba ciing thudc nhom chirc), dong phan vé vi tri nhom chirc trong mach
cacbon, dong phéan vé vi tri trong ddi ciia cac nhom chie (néu phan tir ¢6 nhiéu nhém
chrc).

1.2. So lwgc vé bai tdp lién quan dén khdi niém dong phin

Trong sach giao khoa mén Hoa hoc 16p 11 va 12, céc bai tap lién quan dén khai
niém dong phén con fit, thuong chi dugce dé xuat voi yéu cau 6 murc do hiéu khai niém
(phan biét cac chat dong dang, chat dong phan khéi niém vé cac chat dong phan -
Trong nhiing bai tap dinh lrgng, khai niém dong phén ciing rat it xuat hién. Dé c6 thé

dat dwgc chuan KT - KN néu trén, ngum GV phai linh hoat trong viéc thiét ké cac bai
tap, st dung chung mot cach hop 1i d6i phui hop voi ndi dung bai hoc va dbi twong HS.

Day hoc vé cac khai niém hoa hoc va sir dung cac khai niém trong day hoc 1a mot
trong nhitng ki nang day hoc quan trong cua nguoi gido vién (GV) Hoéa hoc. Ki niang
day hoc nay ¢6 thé duoc hinh thanh th@ng qua viéc thiét ké cac dang bai tap khac nhau
lién quan dén kha1 mem ddng phan dé sir dung trong cac bal hoc. D¢ 1am dang bai tap
nay, hoc sinh can nim dugc nguyén tic viét cong thirc cdu tao cua cac loai hop chat
hitu co va nguyén tic goi tén. Tir cong thirc phan tir, xac dinh dugc mdi quan hé giita
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C4C nguyén tir cacbon, hidro va cac nguyén té khac, xac dinh dugc d6 khong no cua
chat, tir 46 xac dinh dugc cac loai hop chat thoa man. Tuy nhién trong thuc te, ngay ca
d6i véi nhidu gido vién ciing chua hoan toan hiéu mot cach day du, chinh xac vé khai
ni¢m dong phan.
2. Sir dung bai tap vé dong phin trong day hoc Hoa hoc
2.1. Sir dung khdi ni¢gm dong phin trong day hoc Hoa hec ldp 11, giGp HS nim
vitng ndi dung cdc khai nigm ciia Héa hitu co
a. Gilp HS ndm viing ndi dung nhitng Wudn diém ciia thuyét cau tao héa hoc

Trong day hoc Chuong 4 - Pai cuong vé Hoa hoc hitu co va hop chit hitu co
(HCHC), HS can nam viing ndi dung Thuyét cau tao hoa hoc: Trong phén tir hop chat
htru co, cac nguyén tur C c6 thé lién két véi nhau tao thanh mach cacbon; mach cacbon
0 thé khong c6 nhanh, phan nhanh hoac mach vong; phan biét “dong dang” véi “dong
phan”...

Ngoai dang bai tap thuong dung trong sach giao khoa (Cac chat sau day nhimg
chat nao la dong dang, dong phan ciia nhau...), GV ¢6 thé huéng dan HS viét cong
thirc cdu tao ctia cac chat dong phan.

Thi du.
- Viét cong thirc cdu tao cta cac hidrocacbon ¢ cong thirc phén tir C4Hs.
- C6 nhirng cong thirc ciu tao ndo tmg véi cong thire phan tir CsHgO, CsHg0,?
b. Phan biér va chinh xac héa cac khai niém vé cdc chat dong phdn, logi dong phdin
Thong thuong, hoc sinh (va ca nhiéu gido vién) hay bi nham 14n giira cac thuat
ngu vé ddng phan. Can phan biét cau hoi vé “cac chat ddng phan cau tao” vai “cac chat
dong phén”.
Thi dy 1. Phan biét dong phan ciu tao, dong phan hinh hoc qua bai tap vé dong
phén cta cac chat c6 cong thirc phan tir dang CH,,.
Voi @6 khong no bang 1, cac hidrocacbon nay c6 thé thudc loai anken (phan tir ¢6
1 lién két d6i C=C) hoac monoxicloankan (phan tir c6 1 vong no), do do ngoai cac
dong phan cau tao con co thé coO mot so dong phan hinh hoc. Bo6i voi truong hop tng
V&i cong thire phan tr C4Hg 6 cac dong phan cau tao 1a: (i) cac anken (3 dong phan:
but-1-en, but-2-en va 2-metylpropen); (ii) cac xicloankan (2 dong phan: xiclobutan va
metylxiclopropan). Ngoai ra, but-2-en con ng vdi cap dong phan hinh hoc: cis-but-2-
en va trans-but-2-en.
Tay theo yéu cau trong bai ma GV ¢ thé thiét ké cau hoi cho cac yéu cau:
- Viét cong thirc va tén cua cac anken dong phéan cdu tao c6 CTPT la C,Hs (3
anken) ;
- Viét cong thirc cdu tao/ciu tric va tén cia cac anken ddng phan co CTPT la
C4Hs (4 anken, trong d6 ké ca dong phan hinh hoc) ;
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- Viét cong thirc cu tao/cau triic VA tén goi ciia cac hidrocacbon c6 CTPT 1a C4Hs
(4 anken, trong do ké ca dong phan hinh hoc va 2 xicloankan);

. Xac dinh cac chirc héa hoc

Thi du 2. Viét cong thirc cau tao va goi tén cac chat c6 cling cdng thirc phan tir
C4H100.

GV cin huéng din HS vé viéc can nhan thiy cong thire trén c6 thanh phan
CnH21+20 v&i do khong no bang zero. Vay cong thirc nay tng véi cac chat thudc loai
ancol hoac ete no, don churc, mach ho. Tur d6 viet duge CTCT cua céc chat twong ung
gom: ancol (4 dong phan cau tao) va ete (3 dong phén cau tao).

Thi du 3. C6 bao nhiéu hop chit don chirc, ddng phan cua nhau ¢6 clng cong
thire phan tir C3HO?

V&i cau hoi ndy can xac dinh duoc: cac chit trén co d6 khong no bang 1, do d6 c6
thé 1a cac hgp chat mach ho thudc loai andehit hoac xeton no don chirc, hodc ancol
khong no don chirc va ancol no, don chirc, mach vong. Cac chat d¢6 1a: CH;CH,CHO,
CH3;COCHj3;, CH,=CHCH,0H va xiclo-C3HsOH. Truong hgp nay chua xuat hién dong
phéan hinh hoc.

Thi du 4. Cé bao nhiéu chét déng phan cAu tao, phan tir c6 mot loai nhém chure,
O cung cong thirc phan tir C4HgO?

Ung véi d6 khong no bang 1, phan tir cac chét c6 thé co lién két déi C=C hoic
lién két d6i C=0 hoac vong no. Va nhu vay c6 thé co6 ca dong phan hinh hoc xung
quanh lién két d6i C=C hoac vong no. Phén tir c6 1 nguyén tir O nén co thé c6 nhom
andehit hoac xeton hodc ancol don chirc (va cé thé tinh ca cac ete don chirc nira).

Tir d6 co thé viét duge cdng thie cdu tao va cau hinh cua céc chat nhu sau:
Andehit no, don chirc mach hé (2 chat dong phan cau tao); xeton no, don chire, mach
ho (1 chat); ancol khéng no, don chirc, mach hé (3 dong phan cau tao) va ancol no, don
chtrc, mach vong (4 dong phan cau tao). Ngoai ra, doi vai HS kha, gioi, GV c6 thé
huéng dan/yéu cau viét thém cong thirc cau tao cua céac ete dong phan, cac dong phan
hinh hoc nira.

2.2. Sir dung bai tdp vé khai ni¢gm dong phin gitp HS nim viing vé tinh chit ciia
cac chat hiru co, lam cac bai tdp tinh todn

a. Thi du 1. Hon hop X gém mot s& chat mach ho, déng phan ctua nhau, phan tr
chtra C, H, O va chi c6 mdt loai nhom chirc, déu tac dung dugc véi natri. Ti khoi hoi
cua X so vai hidro bang 44. Viét cong thirc cau tao cua cac chat co thé co trong X.

V61 M = 88 g/mol, tac dung dugc voi natri ching to cac chit thudc loai axit
cacboxylic hoac ancol.

- Néu 1a axit thi do nhém -COOH c6 khéi lwong 45 nén chi 1a céc axit cachoxylic
don chuc R-COOH. Véi goc R c6 Mg = 43 ung véi nhom C3Hy, céc axit do 1a :

CH4CH,CH,COOH va (CH5),CHCOOH - déu 14 c4c axit no, mach ho.
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- Néu la ancol R(OH),: v&in =1, gbc R c¢6 Mg =71 tuong tng vdi g hidrocacbon
hoa tri I -CsHy;: gom 8 dong phan cau tao (GV hudng dan HS viét cac cong thirc cau
tao); voin =2, Mg = 54 ung voi goc hda tri II -C4He- twong tmg voi 3 ancol dong phan
cau tao mach ha C4Hg(OH),, trong d6 ¢6 mot ancol cd dong phan hinh hoc.

* GV c6 thé thiét ké bai tap khac twong ty véi dir kién d4 cho bang cach giir
nguyén dit kién “Cac chat dong phan cau tao cta nhau, chira C, H, O trong phan tir va
cd M = 88 g/mol”, thay doi dir kién vé tinh chat cua céc chat trong hon hop (thi du: cac
chat tac dung dugc véi dung dich NaOH- khi d6 gom cac axit cacboxylic don churc va
este don chuc).

b. Thi du 2. Viét cong thirc cdu tao ciia cac chat ddng phan co cong thirc phan tir
CsHu:N khi tac dung véi axit HNO, ¢ 5 - 10°C sinh ra khi khéng mau.

Cac chat co tinh chat trén thudc loai amin bac I, mach hd, c6 cong thic cau tao
C4HyNH,. Nhu vay c6 4 chat dong phan cau tao théa man. GV hudéng dan HS co thé
viét cong thuc cAu tao cua cac amin nay twong ty nhu vdi cac ancol C4HyOH ¢ thi du
trén.

* GV ¢6 thé thay doi cau hoi: C6 bao nhiéu chat ddng phan céu tao c6 cong thirc
phan tir C,H;,N khi cho thém dung dich axit HNO, (hén hop axit HCI va NaNO,) & 5 -
10°C khéng sinh ra khi khong mau. Khi d6 cau tra 101 1a cac amin bac II, bac II1.

2.3. M6 réng kién thivc thong qua khdi ni¢gm dong phén

Khi noi vé cac chat dong phan, can nhd mot sé cap chat dong phan phd bién:
anken - monoxicloankan; ankadien - ankin; ancol - ete; andehit - xeton; axit - este;
ngoai ra, trong cac dé thi dai hoc thudong c6 mé rong yéu cau, c6 thém céc chat dong
phan andehit - xeton - ancol khdng no, mach h¢ - ancol no mach vong; dong dang
benzen — ankadiin [4]... Trong m{t vai dé thi tuyén sinh dai hoc, cao dang, van dé dong
phén hinh hoc doi khi cling m¢ rong hon chuong trinh, thi du [5]:

H CH H H
BI’/ N . Br- \CH
va 8

Hai dong phan trén khdng goi la ddng phan cis-trans (du"a VA0 Su phdn bé ciia
Mach cacabon xung quanh lién két déi C=C), ma thudc loai dong phan Z-E (dua trén
tidu chi vé so hiéu nguyén tir cua cdc nguyén to lién két truc tzep voi nguyén tu C cua
lien két doi).

Hién nay, van c6 nhimng sy nham 1an gitra “déng phan cia X” va “nhiing chat
dong phan co6 cung cong thie phén ta”. Chang han, c6 thé lay thi du: tng vdi cong thire
phéan tir C4Hyq ¢6 2 dong phan cau tao 1a n-C4H,q va iso-C4H;o. Néu ta lay chat X co
cong thirc phéan tir C4H;o dé 1am thi nghiém thi chit X nay da la n-C4Hy hoic 12 iso-
C4Hyo. Khi do, so dong phan cua X sé 1a chat con lai (1 dong phan).

Chinh vi nhitng sy nham 1an giita “d6ng phan ctia X” va “nhimg chit dong phan
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€O cung cong thic phan t” nén da co nhiing sai sot trong cac sach tham khao, khi day
hoc sinh, va tham chi trong cac dé thi.

Thi dy, trong dé thi tuyén sinh dai hoc khéi A, nim 2009- mén Hoéa hoc, mi dé
175, 6 céu so 18 nhu sau: Cho 10 gam amin don chirc X phan tng hoan toan véi HCI
(dw), thu dugc 15 gam mudi. S6 dong phan cau tao ciia X 1a

A. 4. B.8. C.5. D. 7.

Loi ban: CTPT cia X 1a C4HyN. Ung v6i CTPT nay ¢6 8 amin dong phan cau
tao, trong do c6 ca X. Nhu vy, dong phan cau tao cta X chi 1a 7 (B4p an D), nhung
dap an cua de thi lai 1a 8 (Pap an B).

Mot sy nham lan tuong tu thé hién trong dé thi tuyén sinh dai hoc khéi A, nam
2011 - mén Hoa hoc, md dé 318, Cau 11: “Cho 13,8 gam chat hitu co X c6 cong thirc
phéan t&r C;Hg tac dung vai luong du dung dich AgNO; trong NH; thu duge 45,9 gam
két tia. X co bao nhiéu dong phén cau tao thoa mén tinh chat trén ?

A. 5. B. 6. C. 4. D.2”

Pap an cua dé thila C. 4.

Loi ban: Péap an cia dé thi khong dung. Vi cdng thirc cau tao thu gon cua X 12
HC=C-C;Hs-C=CH. Ung véi CTCT thu gon nay c0 4 d6ng phan cAu tao mach ho va 2
dong phan cau tao mach vong, trong d6 c6 X. Nhu vay, trir X thi con 5 dong phéan cau
tao ciia X, do d6 phai 1a dap an A. C6 1& tac gia dé thi chi tinh 4 dong phan cau tao
mach ho, va tinh ca X trong do.

Ciing gdp 16i nhu trén trong dé thi tuyén sinh dai hoc khéi A, nim 2012 - mén
Hba hoc, ma dé 296, Cau 35: “Hidro hoa hoan toan hidrocacbon mach hd X thu duoc
isopentan. So cong thirc cau tao co thé co6 cia X 1a

A. 6. B. 7. C. 4. D.5.”

Loi ban: Cau nay sai vi véi mot chat X cu thé thi chi ¢6 1 cong thirc cu tao
tuong tmg, do d6 khong thé c¢6 khai niém ““So cong thirc cau tao co thé co cua X”.

C6 thé stra cau trén thanh “Hidro hoa hoan toan mot hdn hgp X gom céc
hidrocacbon mach h¢ thu dugc chat duy nhat 1a isopentan. S6 hidrocacbon t6i da trong
hén hop X la

A. 6. B. 7. C. 4. D.5.”

MGt vai thi du nita cho thiy cOn ¢6 sw nham 1dn vé céu tao va cong thirc cu tao.

Trong dé thi tuyén sinh dai hoc khdi A, nam 2014 - mon Hoa hoc, ma dé 259, Cau
16: “Ancol X no, mach h¢ c6 khong qua 3 nguyen tu cacbon trong phén tir. Biét X khong
tac dung v6i Cu(OH), ¢ diéu kién thudng. S6 cong thirc cau tao bén phll hop véi X 1a

A 4. B. 2. C.3. D.5.”
Vi dap an dung 1a D.
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Loi ban: Cau nay sai nhiéu chd. Tha nhat, vai mot chat X cu thé thi chi co 1 cong
thire cau tao twong ung, do d6 cau hoi 1a v0 nghia; tha hai, khéng cd “céng thire cau
tao bén” ma chi c6 cau tao bén; cong thirc cau tao 1a cong thirc biéu dién cau tao cua
chat.

Néu stra cau trén thanh “Hon hop X gdm cac ancol no, mach hé, c6 khong qué 3
nguyén tir cacbon trong phan tir. Biét X khong tac dung voi Cu(OH), ¢ diéu kién
thuong. SO ancol t6i da c6 trong X 1a

A. 4. B. 2. C.3. D.5.”

Khi d6, X gom cac ancol: CH;OH, C,HsOH, C;H;OH (2 dong phan),
HOCH,CH,CH,0H nhu dap an D.

C6 thé chi ra rat nhiéu 16i nhu vay trong céc sach tham khao, va v hinh trung d4
Ia tai liéu tham khao sai cho rat nhicu giao vién va hoc sinh.
3.  Kétluan

Nhur vay, ¢6 thé thdy viéc xac dinh dang yéu ciu nhan thirc trong day hoc V& cac
chat dong phan la rat thu vi, da dang va khdng hé don gian. Viéc xac dinh dung yéu cau
cua cau hoi, bai tap veé dong phan doi hoi nguoi GV phai ¢6 nén tang kién thurc viing
vang, co ki nang thiét ké va sir dung cac dang bai tap cia Hoa hoc hiru co trong day
hoc mai khai thac dugc cac kién thire hda hoc mdt cach hiéu qua, giup nguoi hoc van
dung linh hoat kién thirc cua minh trong hoc tap va giup cho viéc thi tot nghiép, thi
tuyén sinh vao cao dang, dai hoc dat hi¢u qua cao.

pé gitp khéc sau kién thirc Hoa hoc cho hoc sinh, rat can sir dung tinh chét cua
chat de noi veé cac chat dong phan.
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