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METOJUKA BHUKJIAJAHHS KYPCY 3ATAJIBHOI ®I3UKU IS
AHI'VIOMOBHHUX CTYAEHTIB HA HIAI'OTOBYOMY BIIAIJIEHHI
BUIIIOI'O HABYAJIBHOI'O 3AKJVIAY

O.M. linenko, .M. linenko, O.M. Poccomaxina

byna pozenanyma memoouka euxnadamHs Kypcy 3a2anvhoi @izuku, sAKa
3HAYHO noAe2uye Ni020MOBKYy 00 HABYAHHA Y SUWOM)Y HABUATLHOMY
3aKnadi,  Cnpus€e  YCRIWHOCMI ~ MOBHO20  MA  NCUXOA02TYHO2O
aoanmayitino2o npoyecy 0Jisi CMyO0eHmi8 ni02omos4020 Gi00LIeHHS.

bvina paccmompena memoouxa npenooasanusi Kypca obweu uzuxu,
KOMopasi 3HA4umenvbHo objaezuaem no020MOBKy K yuebe 6 6vicuiem
YueOHOM  3a8e0eHuu, CHnOCoOCmEyem YCHeUHOCMU  SA3bIKOBO2O U
NCUXONOSUHECKO20 — A0ANMAayuoOHHO20  npoyecca Ol CMYOeHMmO8
n0020MOBUMENILHO20 OMOeeHUs.

ITocTanoBKa npo0JieMHu y 3arajibHOMY BH/I Ta 1i 3B’ 130K 3 BaKJIUBUMHU
HAYKOBUMH Ta NPAKTUYHHUMHM 3aBJIaHHIMHU

[linroToBYe BIAAIICHHA [JJI1 AaHTJIOMOBHUX 1HO3EMHUX CTYJACHTIB €
MEPBICHOIO MIATOTOBKOIO MaOyTHIX MEPIIOKYPCHHUKIB 0 HABYAIBHOTO MPOIIECY B
JaHOMY BHIIIOMY HaBYAJIbHOMY 3akiaal. ToMy ayXe BaKJIMBO OpraHi3yBaTH
HaBYaJIBHUI MpolleC Ha MIArOTOBYOMY BIIAUIEHHI TAKUM YHMHOM, 1100 3BECTH 110
MIHIMYMY BC1 MOXJIMB1 TPYIHOIII, SIKI MOXYTb BUHUKHYTH Yy CTYJIEHTIB HaJai:
caMOCTIiHa poOoTa 3 JiTepaTyporo i po3aaBaJbHUMHU METOAUYHUMU MaTepiaiamu,
MIATOTOBKA M 3aXMCT KOHTPOJBHUX POOIT, MIATOTOBKA /10 IMiJICYMKOBOI'O MOIYJIS
ab0 MiJICYMKOBOTO KOHTPOJIBHOTO 3aHSTTS, 1, HApeIITi, MOBHA MW TCHUXOJOT1yHa
ajanTaiiss 0 HaByalnpHOro mnpouecy y BH3 Ha iHo3eMHill s cTyaeHTa
(aHTICHKII) MOBI.

BupisienHsi paHilme He BHPINICEHHX YACTHH 3arajbHOI Npo0dJeMHu,
KOTPUM NPHUCBAYYETHCHA 03HAYEHA CTATTHA

VYenimHICTh afanTauiifHoro Npouecy CTyIEeHTIB 0 HaBYaIbHOI JAISIIbHOCTI
i couiansHOro cepenosuiia BH3 cTumyiioe, 0cobiMBO Ha MOJOAIIMX Kypcax,
PE3YJIbTATUBHICT I1XHBOI I1HTENEKTYyaJIbHOI AaKTUBHOCTI, 3MILHIOE 3arajbHUN
KUTTEBUM  TOHYC, MIATPUMYE BUCOKY TMpale3laTHicTb. TuM  camMum
MOTEPEIKAETHCS BIJCIIOBAHHS YYHIB, sIKe BIIOYBA€ThCS, 3arajioM, B MEpUIl POKU
HaByaHHsA. Kpim Toro, ycmimHa ajganrtaimis ICTOTHO BH3HA4Ya€ MOTHUBAIIIIO,
XapakTep 1 MPOJYKTUBHICTh HABYAJIBHOI JISJILHOCT1 Ha CTApIINX Kypcax.

®opMyBaHHA HJIeH CTATTI (IOCTAHOBKA 3aBIAHHA)
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Mera cTarri SK HAyKOBOrO JOCHII)KEHHS IOKa3aTH, HAaCKUIbKU
MIJBUIIYETHCS] PIBEHbh MOBHOI 1 IICUXOJOTTYHOI ajarnTailii aHrJIOMOBHUX CTY/ICHTIB
MIATOTOBYOr0 BIAJUIEHHA, SKIIO A0 HUX 3aCTOCOBYETHCS METOJMKA BUKJIAAaHHS
3arajbHOr0 Kypcy (i3ukH 3a JOMOMOIOI0 PO3/1aBaIbHUX METOJAMYHUX MaTepiaiiB
Ha aHTJINACHKINA MOBI.

3aBaaHHS JOCHKEHHsS: TIOPIBHATH piBEeHb MIATOTOBKHA, MOBHOT 1
MICUXOJIOTTYHOT ajanTaiii A0 MailOyTHROTO HAaBYAIBLHOTO MPOLECY AHTJIIOMOBHHUX
1HO3€MHHUX CTYACHTIB MiITOTOBYOTO BIAAUICHHS, [0 HABYAIOTHCA 32 METOJIUKOIO 3
pO3AaBaIbHUMHU MaTepiajlaMH 1 3a 3BUYAHOI0 METOAMKOIO, TPUIHATOIO y BUIIMX
HaBYaIbHUX 3aKIagax.

Buxkinax  OCHOBHOro  Marepiajgy  JOCJHIIKEHHA 3  INOBHUM
OOIPYHTYBAHHAIM OTPMMAHMX pe3yJIbTATIB

Buknanauamu, ski BeIyTh 3aHATTA 3 (DI3UKH Ha MIATOTOBYOMY BIIIUICHHI
BUIIIOTO HABYAJIBHOIO 3aKjiajay, 3alpollOHOBaHA Taka METOAMKA oOpraHizaiii
HAaBYAJIBHOTO TMpOIECYy Ha TNPAKTUYHMX 3aHATTAX: CTYJIEHTH OTPUMAIOTh
HAJPyKOBaH1 MaTepiaiu, 110 MICTATh KOPOTKI TEOPETHUYHI BioMocTi (dhopmyinu
st oOuuciaeHHs  (PI3UYHUX BeIWYMH, (HOPMYJIOBaHHS 3aKOHIB  (I3UKH,
po3MK(pPOBKA JITEPHUX TO3HAUEHb Y (hopMyax, 3HaUeHHS (I3UYHUX KOHCTAHT 1
OJIMHULI1 BUMIPY) 1 3alIPOTIOHOBAHUIN CIIUCOK 3aBJaHb JJIsi CAMOCTIHHOTO PO3B'A3KY.
Bci HeoOxiaH1 hopMyiH il BITOMOCTI AJisi BUPILLIEHHS 3aBJaHb BU3HAYEHOIO TEMOIO
Ha MPaKTUYHOMY 3aHSATTI HABOASTHCS BUILE B KOPOTKUX TEOPETUYHUX BIAOMOCTSX.
3arasibHUIM Kypc (DI3MKW JJIs1 CTYJAEHTIB MiATOTOBYOTO BIIIUICHHS CKJIQJAE€ThCS 3
100 akageMiyHUX TOAUH MPAKTUYHUX 3aHATH (MPAKTHYHI 3aHATTSA ¥ J1abopaTopHi
pobotH), 20 akaneMiuHUX roauH Jekuii 1 60 rogun camoctiitHoi podoTu. Kypc
MPAaKTUYHHUX 3aHSATh PO30MTUN HAa 4 3MICTOBUX MOMAYJl: MEXaHiKa, MOJEKYJspHa
biBUKK W TepMOAMHAMIKA, e€JEKTpoAMHamMika I kBaHTOoBa ¢i3uka. Jam
MPUBOJIUTBCS METOJMYHA pO3poOKa mpakTUyHOro 3aHaATTds Ne 1 13 apyroro
3MmicToBOro Moayisi «MonekyisipHa izuka i TepMoanHamika». Tema 3aHATTA -
«OCHOBH MOJEKYISIPHO-KIHETUYHOI Teopii». 3aHATTS PO3pOO0JIEHE AHTIIHCHKOIO
MOBOIO.

Fundamentals of the Molecular Kinetic Theory
Theoretical Background

Number of moles v :i, v :%, where N — total number of molecules,
A

N, = 6.023 - 10” mole’ — Avogadro number, m — mass of the substance, M —
molecular mass of the substance.
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Mass of one molecule m, =4, -laum, where A, — atomic mass of the

element, / a.u.m. — atomic unit of mass, 1 a.u.m. = 1.66 - 10’ kg.

Number of molecules N:%-NA, N=v-N,.

3-k-T

m

Root mean square velocity (rmsv) v = \/ \/ 3'Z'T , where k= 1.38 -

10% J-K'', T — absolute temperature, m, — mass of one molecule, R = 8.31 J-mole’
K™ — universal gas constant, M — molecular mass of gas.

. 1 1 2 =
Pressure of the ideal gas p=§-n-m0-172, sz-p-Vz, sz-n-E,

p=n-k-T, where n — concentration of gas, p — density of gas, £ — mean kinetic
energy of one molecule of gas, E :%-k-T.

Problems

1. Define number of moles in aluminum of mass 5.4 kg.

2. Define mass of 500 moles of CO,.

3. Define volume of 100 moles of mercury.

4. Define volume of Hydrogen containing the same number of moles like in
Nitrogen of volume 2 m’. Define volume of Oxygen containing the same number
of moles. Temperature and pressure of gases are the same.

5. Define mass of one molecule and mass of one atom of Hydrogen.

6. Define number of molecules in 1 g of CO..

7. Define number of molecules in 135 g of Al

8. Define pressure of nitrogen, if root mean square velocity of its molecules
is equal to 500 mv/s, density of nitrogen is equal to 1.35 kg/m’.

9. Define root mean square velocity of the gas molecules, if mass of gas is
equal to 6 kg, volume of gas is 5 m’, pressure of gas is equal to 200 kPa.

10. Define concentration of the oxygen molecules, if pressure of gas is
equal to 0.2 MPa, rmsv is equal to 700 m/s.

11. Define mean kinetic energy of molecule of the one-atom gas, if
pressure of gas is equal to 20 kPa, concentration of the gas molecules is equal to 3
<10 m’.

12. Define temperature of gas, if mean kinetic energy of molecules of this
gas is equal to 6.21-107%' J.

13. Define mean kinetic energy of molecules and concentration of
molecules of the one-atom gas, if temperature of gas is equal to 290 K, pressure of
gas is equal to 0.8 MPa.
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14. Define temperature of gas, if pressure of gas is equal to 100 kPa,
concentration of molecules is equal to 10* m™.

15. Define number of molecules in 1 cm’ of vacuum, if pressure is equal to
1 pPa (10'%), temperature is equal to 300 K.

16. Define rmsv of hydrogen molecule, if temperature is equal to 27°C.

17. Compare rmsv of the oxygen molecule and of the hydrogen molecule,
if temperature is equal to 17°C.

18. Define temperature of nitrogen, if rmsv of nitrogen molecules is equal
to 830 m/s.

19. How many times is rmsv of air in summer (temperature is equal to
+30°C) more than in winter (temperature is equal to -30°C)? (Molecular mass of
air is equal to 29107 kg/mole).

[lpu BupimIeHHI [WX 3aBAaHb CTYACHTH BUKOPHCTOBYIOTH JICKIIMHUMA
marepian — jekuist Ne 2 «OcHoBU MOJeKyIspHOi (i3uKU» 1 HaJaHl po3AaBaibHI
Marepiaiu (TeopeTuyHi BioMocTi). Jly»e BaXKJIMBOIO € MDKIIpPEAMETHA 1HTerpalis
3 KypcoMm Ximii, Je 1 Tema BHUBYaeThbCsA paHime. CTyAeHTH CaMOCTIHHO
BUPINIYIOTh 3allpOTIOHOBAaHI 3aBIaHHS W TpM BHUHUKHEHHI TPYIHOIIIB TpH
pO3B’si3aHHI 3aJa4 3BEPTAIOThCSA O BUKIAJaya. Taka METOAMKA AUCIUILIIHYE
CTYJICHTIB, BUMarae CaMOCTIIHO OMpaIloBaTH HEOOX1IHUIA MaTepiai, MPopoOJICHHS
JIEKUIMHOro MaTepiany, akTUBI3allii paHille OTPUMAHUX 3HaHb MO (Pi3uLl ¥ THIIKUX
npeaMmerax (XxiMii) y By3l a0o mkoii. CTyleHTH HE MNepenucyroTh 13 JOIIKU
pO3B’si3aHI KUMOCH paHilie 3ajayi. buibll TOro, CTYJE€HTH MYCATb 3aXUCTUTHU
pO3B’si3aHe MpPAKTUYHE 3aHATTS, TOOTO TpPH HEOOXITHOCTI OOIPYHTYBaTU
BUKJIaJjayeBl oOpaHuil cmoci0 po3B’s3aHHA W BIANOBICTM Ha NUTaHHS, IO
BUHUKIIH.

[TigroroBKa 40 KOXHOTO MPAKTHUYHOTO 3aHATTSA € HEOOXIHOI YaCTHHOIO
MNIATOTOBKM A0 MIJACYMKOBUX 3aHATh KOXHOTO 3MICTOBOTO MOAYJS, [0
KOHTPOJBHUX POOIT y IUKII CAMOCTIHHOT pOOOTH CTYJEHTa 3a KypCOM 3arajbHOi
(b13MKY 1, HAPEILTL, A0 ICTIUTY.

BucHOBKY i nepcneKTHBU NOAAJNBIINX PO3BIOK Yy JAHOMY HANPAMKY

HaBenena w™eroaumka poOoTH 3abesneuye eQEeKTUBHICTh —ajanTarlii
1HO3eMHUX CTYJICHTIB JI0 Mi3HABAJIBHOI JISIBHOCTI M MIXOCOOUCTICHOT B3aEMOII,
TOMY III0 BUKOPHUCTaHI Taki MCHUXOJIOT1YHI (pakTopu amanTailii, K AWAAKTUYHI U
KOMYHIKATUBHI; CIUIKYBaHHS II€IaroriB 3 1HO3EMHHUMH CTYJICHTaMHU HOCHUTh
O0COOUCTICHO-OPIEHTOBHMM, 1HIUB1TYaTbHO-aJaITUBHUI XapaKTep.

CamocriiiHa po0oTa CTylE€HTa 3 HAaJlaHUMH PO3JaBaIbHUMHU MaTepialaMu
Ha MiArOTOBYOMY BIJAUICHHI TOTY€ CTYACHTIB 10 HABYAJIILHOTO MPOIIECY Y BUIIIOMY

77



JlyXoBHicTb 0c00UCTOCTi: METO10JI0Tisl, TEOPis i NPaKTHKA 3 (38) - 2010

HAaBYAJIbHOMY 3aKJaji, MIiABUINYE PiBEHb MIATOTOBKM CTyACHTAa 3 JaHOi
JTUCHUIUTIHU, € TIATOTOBKOIO J0 ICIIUTY, MOJETIIye MOBHY aJanTallil0 CTyACHTa J10
HAaBYAHHSA 1HO3EMHOIO MOBOIXO.
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