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Tém tit: Hién nay, bién ddi khi hau thuc sy 13 mot thach thire to 16n véi toan nhén loai. Tuy
nhién, trong chwong trinh Trung hoc phd thong cia Viét Nam, khong ¢ mén Gido duc bién doi
khi hdu (GDBDPKH). Vi vay, noéi dung GDBPKH cin duoc tién hanh trong qué trinh day hoc céac
mon hoc. Trong dd, Sinh hoc 1a bo modn céd nhiéu loi thé trong viéc tich hop GDBDKH. Bén canh
viée trinh bay co so li luan vé GDBDKH trong day hoc Sinh hoc (Muc tiéu, nguyén tic va nhiing
yéu cau co ban cua viéc lya chon phuwong phap giang day tich hop GDBDKH, bai bao con gidi
thidu viéc thiét ké va td chirc day hoc bai “Chu trinh sinh dia hoa va sinh quyén ” (Sinh hoc 12)

theo quan diém tich hgp GDBPKH.

Tir khéa: Gigo duc bién d6i khi hau; Day hoc Sinh hoc; Gido duc tich hop; Bién ddi khi hau.

1. Pit van dé

Hién nay, bién d6i khi hau thyuc sy 13 mot
thach thtrc to 16n cua toan nhan loai. Bién ddi
khi hau tac dong dén moi mat cua doi séng xa
hoi (ndng nghiép, cong nghiép, sinh ké cua
ngudi dan, y té, gido duc, giao thong vin
tai....). Moi nguoi déu phai c6 trach nhiém
trong viéc mg phd véi bién ddi khi hau [1].
Tuy nhién, trong chuong trinh Trung hoc phd
thong (THPT) cua Viét Nam, khong c6 mon
Gido duc bién doi khi hdu (GDBDKH). Vi vay,
n6i dung GDBDKH cin duoc tién hanh trong
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qua trinh day hoc cdc moén hoc, véi cac mirc do
khac nhau. So v6i cdc mén hoc khac trong
chuong trinh THPT, Sinh hoc 1a bd mén co
nhiéu lgi thé hon trong viéc tich hop GDBPKH
[1]. Bén canh viéc trinh bay muc ti€u, nguyén
tac tich hop GDBDKH, bai bdo nay con lam
sang to y nghia cua viéc tich hop GDBDKH va
viéc lua chon phuong phap tich hop GDBDBKH
trong day hoc Sinh hoc THPT thong qua viéc
phan tich mot s6 vi du cu thé.

2. Két qua nghién ctru

2.1. Muc tiéu, nguyén tic va yéu cdau co bdn
cua viéc lwa chon phuong phap giang day tich
hop trong gido duc bién doi khi hdu
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a) Muc tiéu cua GDBDKH trong chuong
trinh Sinh hoc THPT

Thong qua day hoc Sinh hoc, ngudi hoc ¢
thé dat dugc muc tiéu vé kién thire, k¥ nang va
thdi d6 va cé kha nang hanh dong hi€u qua
trong viéc tmg ph6 voi bién d6i khi hau.

b) Nguyén tic GDBPKH trong day hoc
Sinh hoc THPT

® Khi thyc hién day hoc tich hop, can dam
bao su théng nhét gitra muc ti€u, ndi dung,
phuong phap va hinh thire t6 chirc day hoc [2]:
Pé dat dugc muc tiéu GDBPKH, nguoi day
can phan tich cdu trac chuong trinh dé Iya chon
ndi dung day hoc, xac dinh phuong phép va
hinh thirc t6 chirc day hoc phu hop.

* Gi4o duc cho ngudi hoc vé bién d6i khi
hdu trén pham vi toan cdu, nhung cin hudng
ngudi hoc vao viéc bdo vé mdi trudng va céc
hoat dong g pho véi bién dbi khi hau ngay tai
noi sinh sdng.

* Tich hop GDBDBKH khong dugc 1am thay
dbi dic trung mon hoc, khong bién bai hoc Sinh
hoc thanh bai hoc vé bién ddi khi hau, ma can
tich hop nham dat dugc muc tiéu kép.

* Khai thac noi dung gido duc bién doi khi
hau mdt cach c¢6 chon loc, hé théng.

* T chuc nguoi hoc ty chu trong day hoc,
tan dung kién thuc sdn c6 cua ngudi hoc.

¢c) Yéu cAu co ban cua viéc Ilwa chon
phuong phap giang day tich hgp trong
GDBbKH

Theo 1y thuyét v& suw pham tich hop [3, 4],
chung t6i d4 xac dinh nhing yéu cau co ban cua
viéc lua chon phuong phéap giang day tich hop
trong GDBDKH:

* Thich hop cho viéc phat trién kién thuc,
ky ning, thai d6 va hanh vi tng phé véi bién
ddi khi hau.

* Gidi han néi dung va thoi lugng tich hop
GDBDKH phu hop.

* Tao diéu kién thuan loi cho nguoi hoc
tham gia tich cuc vao qua trinh hoc tap, dat
duoc muc tiéu day hoc Sinh hoc va GDBDKH.
Tang cuong st dung cac phuong tién day hoc
hd tro hiéu qua.

® Phu hgp voi lra tudi va nang luc cua
nguoi hoc.

2.2. Day hoc noi dung Chu trinh sinh dia hoa
(bai 44: Chu trinh sinh dia héa va sinh quyen -
Sinh hoc 12) véi viéc tich hop gido duc bién doi
khi hdu

a) Céu trac va ndi dung co ban bai hoc

Trong chuong trinh Sinh hoc Trung hoc
phé thong, bai Chu trinh sinh dia héa va sinh
quyén thudc Phan bay: Sinh thdi hoc (Sinh hoc
12) [5]. Trudce khi hoc bai nay, vé co ban, ngudi
hoc di dugc nghién ctru Sinh thai hoc & cip do
co thé, qu?in thé va hé sinh thai.

Véi céu trac gdm ba muc: I. Trao ddi chat
qua chu trinh sinh dia hoa; II. Mot s6 chu trinh
sinh dia hoa va IILSinh quyén, bai Chu trinh
sinh dia héa va sinh quyén c6 nhitng ndi dung
co ban nhu sau:

L. Trao d6i chét qua chu trinh sinh dja hoa

Chu trinh sinh dja hoa 1a chu trinh trao ddi
cac chat trong ty nhién, theo duong tir moi
truong ngoai truyén vao co thé sinh vat, qua cac
bac dinh dudng, rOi tr co thé sinh vat truyén lai
moi trudng.

Chu trinh sinh dia hoa duy tri su can bing
vat chat trong sinh quyén.

II. M6t s0 chu trinh sinh dia hoa

Trong muc nay, chu trinh sinh dia hoa cta
mot sb nguyén té quan trong va nudc duoc
dé cap:

1. Chu trinh cacbon

Cacbon 12 nguyén t6 can thiét cho moi sinh
vat. Nguyén tr cacbon ludn chuyén tir mdi
truong ngoai vao co thé sinh vat va tir co thé
sinh vt vao méi trudng qua mot sé con dudng
(minh hoa bang Hinh 44.2: Chu trinh cacbon)
[5]. Cacbon di vao chu trinh duéi dang cacbon
dioxit (CO»).

Nong d6 CO, trong khi quyén 6n dinh qua
hang triéu nim. Tuy nhién, do nhiéu nguyén
nhan (do sy phat trién cua cong nghiép, nong
nghiép, giao thong, tan pha rung...), hién nay
nong d¢ khi CO, khong ngimg ting cao giy nén
hiéu mg nha kinh, khién cho Trai Dat néng lén.
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2. Chu trinh nito

Nito chiém 79% thé tich khi quyén. Chu
trinh nito trong tu nhién dugc biéu dién bang
so 46 trong Hinh 44.3: Chu trinh nito
(Tr. 196) [5].

Thuc vat hip thu nito dudi dang mudi
(NH4*, NOy). Cac mudi trén dwoc hinh thanh
b?mg con duong vat li, héa hoc va sinh hoc
(phan tmg quang hoa, con dudng cb dinh dam,
tong hop nhan tao).

3. Chu trinh nudc

Nudc 1a thanh phan khong thé thiéu va
chiém phan 16n khéi luong co thé sinh vat.
Giita co thé va moi truong ludn xay ra qua trinh
trao di nudc.

Nudc trén Trai Dét luan chuyén theo mot
vong tuan hoan (minh hoa bang Hinh 44.4: Chu
trinh nuoc trong ty nhién) (Tr. 197) [5]. Nudc
mua roi xuéng dét, nude chay trén mat dat. Mot
phan tham xudng cac mach nudc ngim, mot
phan duoc tich lity trong song, ho. Nudc mua
tré lai khi quyén dang hoi nuéc thong qua hoat
dong thoat hoi nudc trén mat dat va qua 1a cay.

Trén thé gidi c6 nhimg ving thiéu nude, c6
nhitng ving di nuéc, nhung lai bi 6 nhiém.
Ngudn nuéc khong phai vo tan, dang bi suy
giam nghiém trong.

b) Phan tich cdu trac va ndi dung cbt 15i cua
bai hoc

Trudce khi vao ndi dung chinh cia bai, phan
I Trao doi chit qua chu trinh sinh dia héa da
trinh bay khai niém Chu trinh sinh dia hoa kha
13 rang. Tuy nhién, nguoi day can giup nguoi
hoc sang to mot sd van dé:

- Chu trinh sinh dia hoa c6 thé 1a chu trinh
trao ddi cac nguyén t6 hoa hoc (cacbon, nito,
Iru huynh, phdt pho...) hodc chu trinh trao doi
cac hop chét trong tu nhién (H,0).

Trong muc I1.1. Chu trinh cacbon (Tr.195)
[5], mdc du sach gido khoa da dé cap dén viéc
tang nong d6 CO, trong khi quyén, nhung chua
dé cap dén cac bién phap 1a giam thiéu su phat
thai CO, vao khi quyén va céc bién phap tang
cuong cb dinh cacbon. Vi vay, ngudi day can
huéng vao viée gido duc tich hop bién ddi
khi hau.

Trong muc I1.3. Chu trinh nudc, sach gido
khoa chi trinh bay viéc tudn hoan cia nudc tir
nudc mua dén nudc trén mat dat, nudc ngﬁm
nudc tich iy trong dai dwong, song, ho...va
nuéc mua tré lai khi quyén qua viée bdc hoi
trén mit dat va thoat hoi nudc qua 14, ma chua
dé cap dén viée h?ip thu nudce, viéc luan chuyén
clia nudc qua cac quin x3 sinh vat. Ngoai ra,
tac dong cua bién d6i khi hau dén tai nguyén
nuéce ciing chua duoc trinh bay. Nguoi day can
gitip nguodi hoc bd sung hinh thic trao dbi cua
nudc gitra sinh vat véi méi truong va sy luan
chuyen clia nugc trong quan xa sinh vat. Bén
canh do, nguoi day can khai thac chu trinh cua
nude dudi goc do bién ddi khi hau.

¢) Tich hgp GDBDKH trong day hoc noi
dung “Chu trinh cacbon” va “Chu trinh nuéc”

Ddi v6i bai 44: Chu trinh sinh dia hoa va
sinh quyén, chu trinh sinh dia hda cta cacbon,
nito va nuéc déu cé thé tich hop GDBPKH.
Tuy nhién, trong khuon kho bai béo nay, ching
toi chi gioi thiéu bién phap tich hop GDBPKH
dbi v6i ndi dung “Chu trinh cacbon” va “Chu
trinh nwoc”

® Xac dinh muc tiéu bai hoc

- Néu duogc khai niém “Chu trinh sinh
dia hoa”.

- Giai thich dugc Hinh 44.1: So d6 tong
quat vé chu trinh trao ddi vat chit trong tu
nhién (Tr. 195) [5].

- V€ va trinh bay dugc chu trinh cacbon
trong tu nhién.

- V& va trinh bay dugc chu trinh nudc trong
tu nhién.

- Trinh bay dugc mot sb nguyén nhan co
ban trong viéc gia ting ndng do CO, trong
khi quyén.

- Giai thich dugc thach thuc cua loai nguoi
trong vi€c bao v¢ va st dung tai nguyén nudc.

- Rén ki nang quan sat, ki nang thu thap va
xtu li thong tin.

- Nhan thirc duogc trach nhiém cua ban than
va y thitc van dong nhiing ngudi xung quanh
dbi voi viéc lam giam phat thai CO, trong khi
quyén, ciing nhu viéc cai thién viéc st dung va
bao vé ngudn nudc.
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- Trén co s& nhan thac, ngudi hoc ¢6 hanh
dong thiét thue va hiéu qua trong viéc tng pho
v6i bién d6i khi hau.

* T chirc day hoc

Bén canh viéc phan tich cau trac chuong
trinh dé lua chon noi dung day hoc [6], nguoi
day cén x4c dinh phuong phap va hinh thuc t6
chuc day hoc phu hop.

1. Chu trinh cacbon

Ngudi day yéu cau nguoi hoc quan sat Hinh
44.2: Chu trinh cacbon (Tr.196) [5] va tra loi
hé thdng cau hoi:

- Cacbon di tir ngoai méi truong ngoai dén
quéan xa sinh vét theo con duong nao?

- Trinh bay sy ludn chuyén cta cacbon
trong quan x sinh vat.

- K& tén cac con dudng van chuyén cacbon
tr quan xi sinh vit quay tr& lai moi
trudong ngoai.

Ngudi day td chic ngudi hoc thanh timg
nhom va tra 1o1 theo phiéu hoc tap:

- Tai sao hién nay, ndng do khi CO; trong
bau khi quyén c6 xu huéng ting?

(Do nhiéu nguyén nhan, nhung cha yéu do
hoat dong ctia con ngudi: giao thong, san xuat
cong nghiép, nong nghiép, gy chay rung, tan
pha tham thyc vat...)

Nguoi day yéu cau nguoi hoc giai thich vé
vai tro cua tham thyc vat; Phan tich moi quan
hé gitta viéc tan pha tham thuc vat voi ndng do
CO;, trong khi quyén

(Nho qua trinh quang hop, tham thuc vat da
tich ity cacbon, 1am giam ndng d6 CO, trong
khi quyén - Tham thyc vat duoc coi 1a cac bé
chira cacbon; Néu rimg bi chay, khong chi
luong CO, duoc sinh ra, ma con suy giadm kha
nang tich lily cacbon cua tham thuc vét. Ngoai
ra, tham thyc vat cling chiu anh huéng cua viéc
tang ndng do CO; trong khi quyén)

- Trinh bay hau qua sinh thai ctia sy ting
nong d¢ khi CO; trong bau khi quyén hién nay.

(Gay nén hién tuong hiéu v ing nha kinh, lam
gia ting nhiét d6 trong khi quyén - Bién ddi
khi hau).

- Can cu vao chu trinh cacbon, trinh bay
mot sb giai phép lam giam ndng d6 khi CO,
trong bau khi quyén.

(Nong @6 khi CO, trong khi quyén giam
vira do hoat dong ting cudng cb dinh cacbon
vira do hoat ddng lam giam sy phat thai CO»: sur
dung nang lugng tai tao, han ché su dung ning
luong hoa thach, han ché chay rimg, han ché
dbt nuong lam ray, bao v¢ tham thyc vat tu
nhién va trong rimg, cai tién thiét bi, cong nghé
tiét kiém nhién liéu...)

Ngudi day phan tich hai hop phan cua ing
phé véi bién doi khi hdu (Giam nhe va Thich
wng). Trong do6, Giam nhe chinh la cac bi¢n
phap lam giam qua trinh phat thai CO, ra khi
quyén, con Thich vmg 1a cac giai phap 1am han
ché tac hai va tan dung nhitng mdt co lgi cua
bién doi khi hau. Néu thuc hién Gidm nhe tét,
thi giam bot duge sy gia tang nhiét do, Thich
ung cang do kho khan va giam chi phi (Hinh I).

CO 1 6 Phat trién
.. . khéng cd s

5 Thichimg khing cung gidm nhe can thiép

Gia 4

ting .

nhiét 3 H,fa-"_“"-— thhlép

dé 7 - glam nhe

_.1——-—"" Thich iimg cing gidm nhe

1300 2000 2020

2040 2060 2080 3100

Hinh 1. Giam nhe va thich tng v6i bién déi khi hau.
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3. Chu trinh nudc

Ngudi day yéu cau ngudi hoc quan sat Hinh
44.4: Chu trinh nuoc (Tr.197) [5] va tra 161 hé
théng cau hoi:

- Can ¢l vao so dd trén, trinh bay vong tuin
hoan cta nudc trong ty nhién.

- So db trong Hinh 44.4 da phan anh day du
chu trinh cta nudc trong tu nhién chua? Tai
sao? Trinh bay nhitng van d& can bd sung vao
Hinh 44.4: Chu trinh nudc.

(So dd trong Hinh 44.4 chua phan anh day
du chu trinh sinh dia héa cua nudc trong ty
nhién vi khong thé hién qua trinh hip thu nudc
cua sinh vat: thuc vat hit nudc qua ré, dong vat
ldy qua thirc an, nudc udng...; chua thé hién
qué trinh luan chuyén cia nuéc trong quin xi
va chua mo ta day du qua trinh tra lai nuéce vao
mdi truong: ho hip, xac sinh vit...).

Ngudi day t6 chic nguoi hoc thanh cac
nhom va trd 101 cau hoi:

- Tai sao nudc tudn hoan trong ty nhién,
nhung ngay nay lodi ngudi van dung trudc
thach thirc vé nguy co thiéu nu6e?

(Mic di nudc tudn hoan trong tw nhién,
nhung ngay nay loai ngudi van dung trudc
thach thirc 16n vé nguy co thiéu nuéc, vi nhu
ciu nude ngdy cang cao; Nude phan bd khong
déu theo khong gian va thoi gian; Nudc bi 6
nhiém; Do pha hoai tham thuc vat, nén thiéu
nude du trir, mach nude ngém suy giam; Téac
dong cua bién ddi khi hau di gy bat thuong
trong viéc phan bd nuée trén thé gisi: 1i lut,
han han....).

- Lam thé nao dé cai thién viéc st dung va
bao vé ngudn nude?

(Bao v¢ tham thyc vat ty nhién, ting cuong
tréng rung; st dung nudc tiét kiém; cai tién
khoa hoc cong nghé; thuc hién tudi ti€u hop li;
chuyén doi co ciu cay trong; chon gidng dé tao
gidbng cdy trong chiu han; Chéng 6 nhiém
nudc...)

3. Két luan

1) Véi déc trung cua mon Sinh hoc - Trung
hoc pho thong, viée tich hop trong GDBDKH
¢4 nhiéu thuan loi. Tuy nhién, nguoi day can
phan tich cAu trac chuong trinh dé lwa chon noi
dung day hoc, xac dinh phuong phép va hinh
thire t6 chirc day hoc phu hop.

3) Tich hop GDBDKH khong chi giap
nguol hoc néng cao kién thirc, ma con phat
trién mot sb ki ning (dic biét 1a ki nang quan
sat, phan tich, ki ning giai quyét van dé...),
gitip nguoi hoc c¢6 nhéan thic ding dan vé y
thirc bao vé moi trudng va dic biét 1a phat trién
ning luc hanh dong Gng phd voi bién ddi
khi hau.

2) Khi t6 chirc day hoc, can tich hop
GDBDKH mot cach ty nhién, tranh go ép, tranh
lam thay d6i ddc trung mén Sinh hoc, cén tao
diéu kién thuan lgi cho ngudi hoc tham gia tich
cuc vao qua trinh hoc tap, tang cuong st dung
cac phuong tién day hoc hi¢u qua.
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Integrate Education on Climate Change in Teaching
and Leaning Biology at High School
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Abstract: Currently, climate change is an enormous challenge to all humanity. However, the high
school curriculum in Vietnam does not have the Education Climate Change subject. So education on
climate change should be integrated in the teaching and learning of subjects. In high school
curriculum, Biology has many advantages in the integration of education on climate change. Besides
presenting theoretical basis for education on climate change in the teaching Biology (objective,
principles and basic requirements of the selection methods of integrating on education climate
change, this aticle also introduces the design and teaching - leaning "Biogeochemical cycles and the
biosphere" (Biology 12) by integrating education on climate change.

Keywords: Education on Climate Change; Teaching and Learning Biology; integrated Education;
Climate Change.



