Thwe hanh héa hoc 4o dwoc thuc hién khi khong co didu kién [am thi nghiém thwce té, c6 thé
vi cac li do nhw thi nghiém nguy hiém, thiéu dung cu va hoéa chét.... Dwéi day 1a Hwéng dan
md phéng thi nghiém bang phan mém PhET, mdi cac ban tham khao nhé!

1. Gii thiéu vé PhET

PhET Interactive Simulations la dyw an do nha Vat ly doat giai Nobel, Carl Wieman, sang lap
nam 2002 tai Dai hoc Colorado Boulder véi muc dich tao ra cac mé phdng twong tac mién
phi thudc Iinh virc Toan va Khoa hoc. V&i hon 100 md phdng, PhET gitp ngudi hoc hiéu sau
sac hon cac khai niém, hién twong, dinh luat... Cac mé phdng duoc viét bang Java, Flash
hay HTML5 va c6 thé chay truc tiép trén web hay tai v& may tinh dé s dung. T4t ca cac md
phdéng déu c6 ma ngudn mé.

Céac mo phoéng trén PhET bao trum cac linh virc Toan hoc, Vat ly, Héa hoc, Sinh hoc, Khoa
hoc Trai dat. N6 cé thé md phdng quan hé van tdc chuyén ddng nhiét ctia phan te khi voi
nhiét dd, mé phdng chuyén déng cta hat phan hoa trong nwéc, hay sw khuéch tan ctia cac
phan t&r chét tan,...

2. Gidi thiéu cach str dung PhET

PhET cho phép thwc hanh tric tuyén (két ndi internet) va ngoai tuyén (khong can két nbi
internet).

Trwéce khi bt dau thi nghiém, ngwdi dung nén doc trwée cac phan “THONG TIN”, “DANH
CHO GIAO VIEN”, ... hién lén & dwdi md hinh thi nghiém khi thyrc hanh tryc tuyén.

Phién ban tiéng anh theo link: https://phet.colorado.edu

Phién ban tiéng Viét theo link: https://phet.colorado.edu/vi/

Lwu y: Phién ban tiéng Viét déi chd con chwa hop ly, vi du dung dién td thay vi electron ...
Dé dé hinh dung cach st dung, ngwdi dung cung theo di 2 vi du sau:

Vi du 1: Thwe hanh thi nghiém “Hinh dang phan t&” bang phan mém PhET. Rut ra két luan
tr két qua thu dworc.
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Hwéng dan:
O vi du nay huéng dan ngudi dung thao tac trén phién ban Tiéng Viét.

Buéc 1: BAm vao hinh tam giac sé xuat hién dang mé hinh (Model) va dang phan tir that
(Real Molecules). Chon dang phan tir that (Real Molecules)
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Buéce 2: Sau d6 hién man hinh hién thi mé hinh phan t.

Chon phan t& can quan sat & muc Phan to (Molecule)
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- Tich chuét vao Hién thj cac cap dién tir khong lién két (Show Lone Pairs) sé hién thj cac
cap electron riéng.

Tich chudt vao Hién thi goc lién két (Show Bond Angles) sé& hién thj goc lién két.
Nhéan gitr chuét vao phan tir dé& xoay theo y mudn.
y Tuy chon

(W Hién thi cic cap dién tr khéng lién két

(] Hién thi goc lién két

Buéc 3: Quan sat, rat ra nhan xét, két luan.
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Xung quanh nguyén t& trung tam O c6 hai cap electron chwa lién két va hai cap electron
chung véi nguyén tl H. Chiém 4 khu vic dién tich am day nhau dé géc hoa tri Ién nhét 1a
109,5°.

Tuy nhién, do cap electron chwa lién két chiém khoang khong gian Ién hon so vé&i cac cap
electron lién két, twong tac day gitra cac cap electron chwa lién két Ién hon twong tac day
gitra cac cap electron lién két, nén goc lién két "HOHHOHA thyc té bang 104,5°, nhé hon
géc hoa trj theo li thuyét (109,5°).

Phan t&r c6 dang goc.

Vi du 2: Thwe hanh thi nghiém “Dung dich acid-base” bang phdn mém PhET.

a) Hién thi cac dung dich dwéi dang phan t& ho&c db thi.

b) Thwe hién thi nghiém véi cac dung cu khac nhau dwoc cung cp trong mé phdng.
c) Ghi lai két qua cla thi nghiém.

d) Nhan xét vé gia tri pH cta dung dich acid — base.

Hwéng dan:

O vi du nay hwéng dan nguwdi ding theo phién ban Tiéng Anh

Buwéc 1: BAm vao hinh tam giac sé xuét hién bang marc do thé hién khac nhau.

Céc dung dich cé san (Introduction) va tw tao dung dich (My Solution). Chon Introduction
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Acid-Base Solutions

Introduction
Buwdc 2: Sau d6 hién man hinh hién thj thi nghiém.
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- Chon céc dung dich can do pH & muc Solution.
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- Chon ché d6 quan sét:
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+ Dang phan t&r (Molecules)

+ Hién ca phan t& dung mdi nhan chon Solvent.

+ Dang db thj biéu dién ndng do chét tan trong dung dich (Graph)
+ An ché d6 xem (Hide Views)

- Cac cbng cu (dung cu):
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+ Po pH bang may do.
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+ Do pH bang giy chi thi
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+ Do dd dan dién cta dung dich
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Bwéc 3: Thwe hién quan séat va ghi lai cac két qua
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- Hién thi cac dung dich dwéi dang phan tlr hodc db thi.

Vi du:
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2H,0 === H;0" + OH"
- Thwe hién thi nghiém véi cac dung cu (cong cu) khac nhau dwoc cung cép trong mé
phong.
Vi du:
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- Nhan xét vé gia tri pH ctia dung dich acid — base.

Dung dich Giatri pH
Water (H20) 7

Strong Acid (HA) (acid manh) 2

Weak Acid (HA) (acid yéu) 4.5
Strong Base (MOH) (base manh) 12

Weak Base (B) (base yéu) 9.5



pH chi thi m&rc d6 acid hoac base cia mét dung dich. Trong moi tredng nwédc (mdi tredng
trung tinh) pH béng 7. Dwéi gia tri nay dung dich c6 tinh acid, trén gia tri nay dung dich c6

tinh base.
Gia tri pH cang Ién tinh acid cang giam va tinh base cang tang.



