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TECHNOLOGIA ORGANIZACJI PRACY SAMODZIELNEJ Z
PRZEDNIOTU “FIZYKA” STUDENTOW NIEFIZYCZNYCH
SPECJALNOSCIA UNIVERSITY PEDAGOGICZNEGO

W artykule przedtozony kwestii wykorzystania technologii
informacyjnej w edukacji organizacji samodzielnej pracy podczas
nauki dyscypliny “fizyka" w przysztych nauczycieli chemii i biologii.
Dla sprawnej organizacji samodzielnej pracy studentéw
uniwersytetow pedagogicznych pozafizycznych specjalnosca
oferowanych e-learning funkcji "Fizyka". Wykazano, Zze narzedzie to
moze by¢ wykorzystywane nie tylko na zaieczach, ale takze w

samodzielnej pracystudentow. Dajemy komputerowy animowany Anatolij Silwejstr
pokazy, ktére obejmujg niemal wszystkie gtdwne zjawiska fizyczny, Winnicki paristwowy
procesy, przepisy. Takie podejscie do organizacji samodzielnegj uniwersytet
pracy umozliwia studentom nie tylko do badania materiatow pedagogiczny imienia
akademickych, ale takze wspotpracowac z komputerem PC, LAN i Mychajta Kociubyrskego
Internet. (m. Winnica, Ukraina)

Stowa kluczowe: technologii nauczania, praca samodzielna, narzedzi e-learning,
przyszty nauczycieli chemii i biologii, przedmiot “fizyka".

TECHNOLOGY ORGANIZATION OF INDEPENDENT WORK, OF STUDENTS IN PHYSICS
SPECIALTIES NONPHYSICAL PEDAGOGICAL UNIVERSITIES

This article discusses issues related to the use of information technology education in the
organization of independent work in the process of studying the discipline «Physics» in the future
teachers of chemistry and biology. For efficient organization of independent work of students of
non-physical specialties of pedagogical universities offer e-learning «Physics». It is shown that
this tool can be used not only during the classroom, but also during self (classroom or
extracurricular) student work. Provides computer animation demonstrating that cover almost all of
the basic physical phenomena, processes, laws and includes a specific section (subject) course
for these specialties. This approach to the organization of independent work enables students to
not only learn the academic material, but also to work with a personal computer, local network
and the Internet.

Key-words: technology training, self-study, e-learning, future teachers of chemistry and
biology, a discipline «Physics».

TEXHONOTI OPTAHI3ALLIT CAMOCT!VIHOII' POBOTU 3 ®IBUKU CTYAEHTIB HE®ISUYHUX
CNEUIANBHOCTEW NEAQAIOrN4YHMUX YHIBEPCUTETIB

Y cratTi po3rnsagalnTbCA  NUTaHHA, MOB'A3aHi 3  BUKOPUCTaHHAM  iHpopMaLUinHUX
TEXHOMOr HaBYaHHA Mpu opraHisauii camocTiiHol poboTn y npoueci BMBYEHHS OUCLMNIMIHK
«®Pisnka» B ManbyTHiXx BuYMTeniB Ximii Ta Gionorii. [na edekTnBHOI opraHi3auii caMOoCTinHOT
poboTV CTyaeHTiB Hedi3MyHMX cneujanbHOCTEN nefaroriyHMX YHIBEPCUTETIB MNPOMOHYETHCS
€neKTPOHHMI 3acid HaBYaHHA «®Pisnkar. MNokasaHo, WO AaHui 3acid MOXXHa BUKOPUCTOBYBATU He
TiNbKN Nig Yac ayauTOpHMX 3aHATb, @ K Nig 4Yac camoCTiNHOT (ayaAnTopHoi abo nosaayauToOpHOI)
poboTu cTyaeHTiB. HaBogaTbCAa KOMM'IOTEPHI aHiMaLiHi JeMOHCTpaLii, ki OXONTbL Manxe
BCi OCHOBHIi (i3nyHi ABMLIA, npouecun, 3aKOHW i BXOAATbYB NEBHWUW po3din (Temy) Kypcy Ans
AaHuX cneuianbHocTen. Takui nigxig A0 opradisauil caMmocTinHOI poboTM Oae MOXMMBICTb
CTydEeHTaM He TiNbku BUBYATU HaBYanbHWWA MaTepian, ane W npaulBaTh 3 MepcoHasrbHUM
KOMM'IOTEPOM, JTOKaNbHOI Mepexelo i 3 Mepexeto I[HTepHeT.

Knroyoei cnoea: TexHOMorii HaB4aHHA, camMoOCTiMHA poboTa, €NeKTPOHHMI 3acib
HaBYaHHS, ManbyTHI BUMTENI XiMiT Ta Gionorii, gucumnniHa «dDisunkay.
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B ymoBax iHdopmaT“3oBaHOro CycninbCTBa CTae AyXe Benukum obcAar pisHoro suay
iHpopmaii. Ii peanisalisi 3 KOXKHAM POKOM CTa€ BCE BAXYOK | BAX4OW, TOMY LLO HE MOXe 3a
KOPOTKMA TepMiH HaBYaHHA OyTM 3acBoeHa. TOMYy HalUMM 3aBOAHHAM € BMOPSAKYBaHHA Ta
cvucTeMaTtumaalis HaBYanbHOI iHopmauii Ha MPUHLUMNOBO HOBIN OCHOBI.

CTtyneHTn GyayTb HaByaTUCA TOAi, KONK iM UikaBo, TOBTO ToAi KONM BOHM 3HAxXo4ATb
BMACHWU LWNSX Y HaBYaHHI. ToMy HaBYanbHWU matepian i opMmn NOro NogaHHs Ta onpautoBaHHA
NOBWHHI BYTW pi3HOMaHITHI. PisHOMaHITHICTb NogaHHA MaTepiany noBuHHa 3abesnevyBaTuCA He
TiNbKWN Nig Yac ayaAUTOPHUX 3aHATb, ane 1 nig Yyac camocCTiNHOT (ayOMTOPHOI YM No3aayaMTOPHOT)
pob0oTU CTyOeHTIB.

CamocTiniHa paboTa Ha cydyacHOMy eTani PO3BUTKY HaBYaHHS — Lie aKTUBHA LiSNbHICTb
CTYAeHTIB, AKi MOOini3yloTb CBOI 3HAHHS, BMIHHA i HaBuYkW. [lpn UBOMY BMiHHS CaMOCTIMHO
BMKOHYBaTW Mi3HaBarnbHi 3aBAaHHA CTae BaXMMBUM MOKA3HUKOM edEeKTUBHOCTI HaBYaHHA B
NpodecinHin NigroToBLi CTyAEHTIB Byab-IKMX BULLMX HaBYanbHUX 3aknagis (BH3).

Mpobrnemam opraHisauii camocTinHoi poboTn y BH3, 3 ncuxonoro-negaroriqyHoi TOYKM
3opy, YydeHi npaui C. ApxaHrenbcbkoro, H. BbabaHckkoro, . JlepHepa, T[1. MNigkacuctoro,
M. ConpateHka Ta iH. CamocTinHa poboTa, Ak dopma opraHisauii HaB4aHHs 3 isvkn y BH3,
pocnigxkyetecst  C. Benuukom, €. BeHrepom, B. 3abonotHum, M. Cagosum, B. CeprieHkom,
B. Cupotiokom, B. Cycbom Ta iH. [4].

Ha cborogHi nigrotoBka BMCOKOKBanigpikoBaHMX cneuianictie Hemoxnuea 6e3
CaMOCTINHOT HaBYanbHOI Npali CTYAEHTIB, Aka 34iNCHI0ETLCA SK Y Npoueci ayanToOpHUX 3aHATb,
TaK i nos3aayguTopHux. Ak BBaXkae psia OOCHIOHWKIB, SIKi 3aMMaloTbCsA MUTAHHAMU CaMOCTIMHOT
pobOTK CTyAEHTIB, WO CaMOCTIlNHa Npaus — OCHOBA YCMILLIHOrO HaBYaHHSA, AXeperio HanuiHHIWnX
3HaHb. TOMy npouec HaBYaHHS Y BULLIN LUKOSi 3HAYHOK MIpOK CNUPAETLCS Ha CaMOCTINHY
AiSANbHICTb CTyAEeHTa, sIka 4YacTo 3a CBOIM XapakTepoM HabnmxaeTbes 40 AOoChigHNUBKOT [5].

CTtyneHTn, 4ki HaB4yalTbCs B negaroriiHomy BH3, maloTb oBonogitm cyydacHumun
TexHosoriasmn, 3acobamu, MetTogamu i npunoMamn HaByaHHA. OfgHak 4ac Ha BWMBYEHHS
creuianbHUX AUCUMMNIH CKOPOYYETbCH, a b6inblly 4YacTMHY HaB4YanbHOro Mmartepiany BOHU
OCBOIOIOTb CaMOCTIMHO. Y 3B’A3KY 3 UUM, BMHUKaE roctpa HeobxigHiCTb y po3pobui cydacHUx
HaB4yanbHMX 3acobiB, ski gonomarann 6 cTygeHTam opraHisyBaTM CaMOCTIMHY HaBYarnbHO-
nisHaBasibHy AisNbHICTL [6, C. 5].

CamocTiniHa poboTa HeobxigHa He nuwle Ans OBOJSIOLIHHS 3MICTOM NEBHOT ANCLMMNIHMK,
ane n gnga opmyBaHHA 34aTHOCTI 6paTtn Ha cebe BignosiganbHICTb, CaMOCTIMHO PO3B’A3yBaTh
npobnemy, 3HaxXoAUTN KOHCTPYKTUBHI PO3B’A3KM 1 BUXig i3 npobnemMHux cutyauin Towo. BoHa
CTYOEHTY [03BOSISIE OBOMOAITM BMIHHAMM HaB4YanbHOI, HaykoBOI Ta MNpoMecinHOi AisanbHOCTI.
TakoX MOXHa CTBepOKyBaTu, WO caMocTiiHa poboTa chnpusie NOrMUOMEHHID 1 PO3LUMPEHHIO
3HaHb, NPOBYIKEHHIO iHTepecy OO0 NisHaBanbHOI OisiNbHOCTI, OBOMOAIHHIO NpuioMamMu npouecy
Ni3HaHHA, PO3BUTKY Mi3HaBarbHUX 34iOHOCTEN CTYOEHTIB.

Takum 4nHoMm, ebeKkTMBHA camocCTiHa poboTa CTyAeHTIiB, sika BUMMarae Hanonernnmemnx
3yCunb, YCBIOOMIIEHHS NOCTaBMIEHOI HaBYanbHOI METW, 3AIMCHEHHI0 PO3YMOBMX A i NposiBy
BOMbOBUX SIKOCTEN Mae€ 3AIMCHIOBATUChb 3aBASKM YPI3HOMAHITHEHHIO opraHi3auinHux ¢opM i
MEeTOiB HaBYaHHS Y BULLIMX HaBYanbHUX 3aknagax 3 disvku [5].

Ha cborogHi ansa aktueisauii camMocTinHOT poboTu CTyOEeHTIB MU NMPOMOHYEMO €MEeKTPOHHI
3acobu HaByaHHsa (E3H). Onupatounce Ha Hakas MinictepcTBa ocCBiTM i Hayku Ykpainum Big 17
yepBHs 2008 poky Ne 537 [1, c. 87], nio enekTpoOHHUM 3acobOM HaB4YaHHS OyoemMo BBaXaTu
nporpamy abo dann cneuianbHOro MNPU3HA4YEeHHS,, OCHOBHA pPOfb SKOrO0 nondrae B OinbLu
AeTanbHOMY Ta HAaOYHOMY BMKMadaHHI HaBYanbHOro Martepiany ta 6eanocepegHin B3aemogii i3
3gobyBadem. FAK 3as3Ha4vaeTbCd, Y nanepoBux Ta IHTepHeT mkepenax, BiH €. BipTyanbHUR,
iHTEPaKTUBHWUA, MYNbTUMELINHNIA, HaBYanbHNN 06’eKT. 3BMYaiHO 30epiraeTbcsa Ha umdposux abo
aHanoroBuMx HOCIAAX AaHWX i BIOTBOPIOETLCS 3a AOMNOMOrol nepcoHansHoro kommn'totepa (MK).

OcHOBHe 3aBAaHHs, ke CTaBUTbCA Npu cTBopeHHi E3H, - 34iicHUTM nepeTBopeHHSs
peanbHOro ob’ekTa BMBYEHHS Y BidyarnbHy iHOpMAaLilo, sika 3acBOKETbCHA HabaraTo Kpalle.
To6T0, 3acO0bM HaB4aHHA OMUCYOTb 06’EKT BUBYEHHS abo CTBOPIOKOTL MOro 3aMiHHUK (Mogens),
BUAINAIOTb NPeaMeT BUBYEHHSA | NPeACcTaBnsoTb NOro AN 3aCBOEHHS.

B 3anexHocTi Big4 NOCTaBneHoro 3aBAaHHs, CKNagHOCTI NporpamMHoi peanisauii Ta iHWmx
dakTopiB 40 €NEeKTPOHHUX 3acobiB HaBYaHHS MOXXHa BiQHECTWU: €NEeKTPOHHI Tabnuui; enekTPoHHi
6ibnioTekn; npeseHTauii; TecToBi 3aBAaHHs; BipTyanbHi nabopatopHi poboTu; onepauinHi
cuctemun; 6asu faHux; Bi4eoKypcu TOLLO.
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Ona camocTinHol poboTn mManbyTHiX yuuTeniB Xximii i 6ionorii MM  MPONOHYEMO
erekTPOHHUN 3acib HaB4YaHHA «®Pisnka». 3anPONOHOBAHUA HaMW eneKTPOHHUIN 3acib HaB4YaHHA
MICTUTb OyXe BenuKy KinbKiCTb iHdopmauii, a Tak K ayaAMTOPHiI 3aHATTA obMexeHi B Yaci, Tomy
3a Bpakom Yyacy MU He MaemMO 3MOr1 po3rnsiaaTi BeCb HaBYarbHUA MaTtepian nig Yac ayanTopHol
poboTtn. Tomy BBaXxxaemo, LLO Takun 3acib 6yae OOUiNbHO BUMKOPMUCTOBYBATKM CTyAEHTaM nig 4yac
camocTinHOl poboTtn. BiH pgae MOXNMBICTB OgHOYAcHO npaulBaTUM i 3 MepcoHanbHUM
KOMM'IOTEPOM, JTOKanbHOI Mepexeto Ta 3 Mepexelo [HTepHeT. 30BHILHI BUrNSA 4aHoro 3acoby
npeacraBneHMn Ha pucyHky 1. Ha pucyHKy 2 HaBOAMTLCA MOSCHIOBanbHa 3anucka [Jdo
erleKTPOHHOro 3acoby HaBYaHHS.

MosicHroBanbHa 3anucka

Puc. 1

[lonoBHEHHAM 10 BUBYEHHA
Kypcy  chisukm y  MaibyTHix
yuntenis ximii i Gionorii Hammn
CTBOPEHWIA  eNeKTPOHHWIA  3aci6
HaBYaHHA «Pisnkar».

flanunit  3aci6  BpaxoBye
B3aEMO3B'A30K Kypcy i3 TuUMM
Kypcamu, fKki XapakTepHi AnA
AaHNX cnetjianbHocTel y
noAanbLUOMY iX BUBYEHHI.

MobGyaoBa eneKTPOHHOro
3acoby 3a 6noyHolo cxemoro
CNpAMOBaHa Ha MakcUMasnbHy
iHAMBIAYyanisaLyjto npotiecy
HaBYaHHA Ta BUKOPUCTAHHA oro
pob6ori.
Hajae

npun CaMOCTilHii

CrpykTypa 3acoby
CTyAeHTam MOXIIUBICTb
HaByaTuCb B iHAMBiAyarbHOMY

Pmc‘.

nopsAKy Ta OpiEHTyBaTUCb Ha
neeHi  piBHi  BUMOr  LjoAO
3aCBOEHHSA HaBYanbHoro
matepiany.

B enekTpoHHoMy 3acobi
nepeabavera TpaauLlinHa
MOCRIAOBHICTb BUBYEHHA Kypcy
hisnkn. Matepian niaiépaHuni sa
HeoOXiAHOCTi BUKOPUCTAHHA Y
MaibyTHIA AisnbHOCTI BYMTEns
ximii i Gionorii. 3BepTacTbca
yBara Ha Te, Wo disnka €
OCHOBOIO  Cy4yaCHOT TexHikn i
TexHonorin, AKka LUMPOKO
BUKOPUCTOBYIOTHCA B
acTpoHomil, Ximit, Gionorit,
MeTporiorif, reomorii Ta iHWMUX
ranyssx Haykn N HapoaHoro
rocnojapcrea.

2

®disuka

o—

di3unka

MexaHika ( [ MexaHika J 8. OCHOBU MOJIEKVILIPHO-
g‘ j - - KIHETUIHOI Teopii
MonekynsipHa disuka i = MonekynsipHa chisvika i GV I0BU PETOBIHI

TepMoAuHaMika TepMoauHamika 9. Ocnopn

[
[
| Enexrpuka i marvetuan |
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| Eneicrpuka i marveTvam |
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‘ TepMO,HI/IHilMiKI/I
10. BracTuBOCTI Ta3iB,
Ontuka OnTtuka J s TP T
ATomMHa i saepHa disuka oL oo AToMHa i saepHa d)ism(a}
0
38 )
RN
°
Puc. 3 Puc. 4

PosrnsHemo 6inblwl getanbHO BUKOPUCTAHHA gaHoro 3acoby nig 4ac camMocCTilHOT
poboTn ctydeHTiB (puc. 3). 3acidé cknagaetbca 3 MATU PO3AINIB Kypcy 3aranbHOl i3nKu:
«MexaHika», «MonekynspHa isunka i TepmoanHamikay, «Enektpuka i marHeTnam», «OnTuka,
«ATOMHa pisnka». [1o KOXHOro po3giny nodaetbCcs 3MICT, SKUA PO3KPMBAETLCS Y BUMMSA4i TeM
3aHATb. AK Npuknag, Ha pUCyHKy 4 npeacTaeneHu matepian 3 po3giny «MonekynspHa gisvka i
TepMmoauHaMika». [daHui pos3gin mictutb Tpn Temu: «OCHOBU MOMEKYNAPHO-KIHETUYHOT Teopil
OypoBu pevoBuHn», «OCHOBM TepmoanHamikn» Ta «BrnacTtmsocTi rasis, piguH i TBepanx Tiny. MNig
yac Bubopy opgHiel i3 Tem, Hanpuknag, «OCHOBM MONEKyNApHO-KIHETUYHOI Teopii O6yaoBu
peYvYoBUHUY» 3'ABNAETLCA Kagp BiJTBOPEHUIN HA PUCYHKY 5.

PucyHok 5 BigTBOpIOE Kagp, Ha SKOMy MaTtepian 3 JaHOl TeMU PO3OUTUM Ha NYHKTU:
«MaTtepian gna nekuinHux 3aHATb», «MaTepian Ana npakTMYHUX 3aHaTby, «Matepian gng
nabopaTtopHux 3aHsATb» Ta «[osigkoBui Matepian». Tak, HaTUCKyoun Ha NyHKT «MaTepian ans
NeKUinHMX 3aHATb», 3'ABMSETbCA Kagp, SKUA BIATBOPIOE PpUCYHOK 6. Ha pgaHomy kagpi
BIATBOPEHUN 3MICT HaB4yanbHOro matepiany 3 Temun «OCHOBM MONEKYNAPHO-KIHETUYHOI Teopil
OypoBu pedoBuHU». CTyOEHT i3 gaHOro 3micTy Moxe Bubpatn cobi Byab-sike NUTaHHS, sike NOoro
LikaBUTb Npy NigroToBLUi 40 3aHATTS.
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8. OCHOBM MOJEKYNSAPHO-KIHETUYHOT Teopil 6yaoBu
peyoBUHU

8. OCHOBM MoneKynAPHO-KIHETUYHOT Teopii 6yA0BU peYOBUHU

[ns 3acBoeHHs HaB4arnbHOro
MaTepiany HeobXiAHO 3BepHyTWUCA

Martepian ans Ao BIAMOBIAHOTO  MyHKTY,
NeKLiiiHOTO 3aHATTS npuBeaeHoro y iBil  YacTuHi
€reKTPOHHOro HaBYanbHoro
- 3acofy.

3 Matepian Ans Micns HaTUCKaHHS Ha i Marepian ans

MNPAaKTUYHOIoO 3aHATTHA BiAgnoBigHe nocunaHHa Bu maete NPakTU4YHOro 3aHATTH

i Martepian ans
nabopaTopHOro 3aHATTA

OosigkoBuit matepian

3MOry O3HaloMWTMCS 3i 3micToMm

Matepian ans Temn «OCHOBM  MorneKyrsipHo-
6 KIHETUYHOT Teopil 6yAoBu
J1200paTOPHOIO 3aHATTSA § PeUOBUHU» Ta oTpumati

HeoOXiaHy  iHdopmauio  ans
- o . NiATOTOBKM A0 3aHATTA  abo
HOBIAKOBMI/I marepian BMKOHATUN iHAMBIgYanbHe

3aBJaHHs.
Baxaemo ycnixy.

Martepian gns
TEKUiNHOro 3aHATTS

I | Jm . )

Puc. 5 Puc. 6
8. OCHOBU MONEKYNAPHO-KIHETUIHOT Teopil Bya0BM = e — S P————
PEYOBUHM 'E FeBEeE|® @[ c@l] | HE e 2| Wncrpywenms
(L] 6. Cuin MoJTeKy.IsIpHoi B3aemoii |

Cwm  MOTeKYIApHOi B3aeMOMNii € CIIAMH  npumacawua it
GIOUIMOGXY6AaHHA, 3ATIe/KaTh BII BLICTAHI MUK MOIEKYTaMI 1 BIHHKAKOTh
BHACIIIOK B3a€MOJII eeKTPIYHIIX 3apAMiB, AKI BXOATH 10 iX ckiamy. LT
CILTH € KOopoTKomirowmviL. OHAK 1A B3a€MOMIA 3aBAMI 3MEHITYEThCA 13

1 3GLIBIIEHHAM BIICTAH] Mi MOJEKYJIAMII i 3DOCTAE 3 ii 3MEHIICHHAM.
a Posramemo  Tpadik  3alekHOCTI cwl  mpuTAraHEs  Fl . i 3
5 BUNUTOBXYBaHHA F,_ ~ IBOX MOJNEKYI HA BIICTAHI 7 MIK HIMI
= (auB. pic. 2)

10

[ B

Pwuc. 7

Bubupatoun nutaHHa «Cunn MonekynsipHoro B3aemogii» (puc. 7), CTyOeHT Moxe

O3HaNoOMUTUCA 3 TEOPETUYHMM MaTepianom, Npu LbOMY BIOTBOPIOETLCA Kaap, SKUn 306paxxeHnin

Ha MantoHky 8. BuByaloum gaHe nuUTaHHs, CTYAEHTU 3'SCOBYIOTb, LLO CUNM MOMEKYNSAPHOT

B3aeMofii € cunamm TSXKIHHS | BiALWTOBXYBaHHSA, 3anexaTtb Bi4 BiACTaHi MK Monekynamm i

BUHMKAOTb BHACNIAOK B3AaEMOAIT enekTpu4HMX 3apsgiB, gki BxogsaTb o ix cknagy. Ui cunm e

KopoTkogitounmun. OfHak uUsa B3aeMofis 3aBXAW 3MeHLYETbCA 3i 36inblueHHAM BigCTaHi MixX
MOReKynamu i 3pocTtae 3 il 3MEHLLEHHSIM.

Posrnsgatoun rpadik 3anexHocTi cun nputaradHs F i BigTOBXYBaHHS [

TIPUTAT. 1T,

OBOX

MOMEeKyn Ha BigCTaHi 7 MK HAMK (puC. 2), CTYAEHTN cnocTepiratTb, WO SKWO MNOMICTUTU OOHY

MONEKyMy B MoYaTok koopavHaT — Touky O, a Apyry Habnwkysatu Ao nepuoi Bagoex oci Or
Npu LbOMY 3MEHLUYIOYN BIACTaHb 7 MK HUMM, TO 3i 3BMEHLLEHHAM BigCTaHi 7 3pOoCTaloTb 0OMABI
CUNK, SIK NPUTSAraHHs, Tak i BigLLTOBXYBaHHS.
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F.. A
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A . Crima BIOII TOBXVEAHHA

f-" Crima mpHTAr aHHa

_.,.
!
Frmm. Y ]
Puc.9

Cnovatky, kKonu BigcTaHb ¥ MK Monekynamu Benuvka, To6To B 6araTo pasis binbLia ix
pO3MIpiB, CUNa NPUTAraHHS i3 3MEHLLEHHAM BigCTaHi 7 3poCcTae LWBUALLE CUMM BigLWTOBXYBaHHS,
npu LUbOMY cuna MOMEKYNApHOI B3aEMOAil, WO 300paxeHa Ha PUCYHKY CMOSOLLIHOK KPUBOLD,
3pocTae Ccro4aTky B CTOPOHY CWUMWU MpUTAraHHA | [OCArae MakcMMymy Ha BIiACTaHi 7, MixX
mMornekynamu. [lpu noganbloMy HabnwkeHi MOMekyn cuna MONeKynapHoOi B3aemMogii cun
NPUTAraHHSA i BiQWTOBXYBAHHA LUBMOKO 3MEHLLYETLCA | NEPETBOPIOETLCA B HYIb Ha BIiACTaHi 7, ,
Wwo npubnu3Ho [OpiBHIOE ABOM-TPETIM [JdiameTpam Monekynu. Ha uim  gingHui  cuna
BiJLUTOBXYBaHHS AOPIBHIOE CUMi NPUTAraHHS.

Axkwo monekynu HabnwxkaTtu | B noganbLlloMy, cuna BigLITOBXYBaHHA 3HA4YHO 3pocCTae
WBMALIE 3a CUIy MPUTAraHHsA, Npu UbOMY Cuna MONEKYNspHOI B3aeMogii 3poctae Tenep Yy
CTOPOHY CMNN BIOLITOBXYBaHHSA, HabnMxXalouMcb 4O HECKIHYEHHOCTI Npu NpsiMyBaHHI BigcTaHi »
MK Monekynamu Ao Hyns. MiHimanbHa BiACTaHb 7, Ha AKy MOXyTb HabnM3UTACA MOIEKynu,

Ha3MBaETbLCA IX e(PeKTUBHUM AiameTpoM.
B3saemogito yacTMHOK Mk coboto Ta nobyaosy rpadika 3anexHoCTi CUn MNpUTAraHHA

F i BigLTOBXYBaHHSA me OBOX YAaCTMHOK Ha BIiACTaHi 7 MK HUMW CTYAEHTU MOXYTb

TIPUTSIT.

crocTepiraT 3a 4OMNOMOroto KoMMm'loTepHoT aHimauii (puc. 10-11).

8. OCHOBU MOJEKYNAPHO-KIHETUYHOT Teopil 6ya0BU
pevoBMHN

YacTHHKIL B32€MO/TIIOTH MiZK CO00I0 3 CIVTAMII IIPUTATAHHA i BIITOBXYBAHHSA

2.1. Komn'loTepHi
E aHimaujii

2.2. BineocparmeHtn

CHna BOTOBXYBAHHA

CIma MOTeKYTAPHOL
B3aeMOI

CItma mpTATARAA

1) = MIHIMATEHA BIACTAHE

Puc. 10 Puc. 11
Takum 4mHOM, Yy nyHKTi «MaTepian gna NeKUinHMX 3aHATb» 3HAaXoOUTbCA NEeKUinHMI
mMaTepian 3 pUCYHKamMu, KOMMIOTEPHUMW aHiMauismu i BigeodparmeHtamu. Komm'loTepHi
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aHiMaLinHi AeMOoHCTpaLil OXOnmTb Malxe BCi OCHOBHI (hisnyHi aBuLLa, NpoLecH Ta 3aKOHU, SKi

BIQHOCATBLCA 4O NEBHOro po3finy Ta TeEMU NeKUIMHOro 3aHATTA. [0Tylo4MChb 0O 3aHATb CTYAeHTU
0avaTb, L0 NeKUiMHM KYpC CYNpPOBOAXKYETbCA Aobpe NiaroTOBAEHMMW LEeMOHCTpaLuisMn, SKi
CNyryoTb AN HUX 3pa3KoM NMOCTAaHOBKM YSIBHOTO €KCMEPUMEHTY i METOAMKOK MOro BUKOPUCTaHHSA
Npv NOSICHEHHI HaBYanbHOro martepiany.

MMig yac nigroToBKM 40 MPaAKTUYMHUX 3aHATb CTYAEHTW BigNOBOHY iHpOpMaLito MOXYTb
3HanTW y NyHKTI «MaTtepian Ans npakTMYHUX 3aHATby. AK Npuknag, BisbMeMO NUTaHHS «[ a30Bi
3aKkoHu. Isonpouecu» (puc. 12). 3 pucyHka 12 BMAHO, WO CTYAEHTU MOXYTb 3HAWTW Mpuknagu
PO3B’si3aHHA TUMOBMX 3adad, AKi MaTb TpaguuinHui (puc. 13) i komn'toTepHun (puc. 15-17)
nigxo4u, a TakoX 3agadi 4nsg caMOCTiIMHOIO PO3B’sI3yBaHHS.

Y nyHkTi «MaTepian gns npakTM4HUX 3aHATb» HAaBOAUTbCS HeoOXigHWMI MaTtepian gns
NpoBeOeHHs NPaKTUYHUX 3aHATb 3 YCiIX po3ainie Kypcy @i3vku, 30Kkpema, 3agaqHuK-NPakTukym
«lMpuknagn posp’A3yBaHHA TUMNOBWUX 3adady 3 Kypcy 3aranbHoi is3uku», OalTbCA MeTOAWUYHI
BKasiBkM OO0 pO3B’A3yBaHHS 3ajay, NpUKIagM po3B’sidyBaHHS 3adad, 3agadi, siki HeobxigHo
po3B’A3yBaTW CaMOCTINHO. BinbLuicTb 3a4ay MatoTb aHiMalinHe npeacTaBfieHHd. TakoxX galTbes
NocunaHHsa Ha Teopito (3akoHW, dOopMynM  TOWO) Ta AeMOHCTpauii, $ki  HeobxigHo
BMKOPUCTOBYBATM Nif Yac po3B’aA3yBaHHSA 3a4au.

MpuBeneHi y paHomy 3acobi NpakTU4Hi 3aBOaHHA [03BONSAIOTL AobusaTtvca Bid
CTYOEHTIB, y nepLly Yepry, rMnMboKoro 3acBOEHHS OCHOBHUX (Ri3UYHMX NMOHATL | 3aKOHOMIPHOCTEN,
OPMYIOTLCA HaBUYKM X BUKOPUCTaAHHA MpPU OBroBOPEHHi, AK TEeOpeTUYHUX NUTaHb, Tak i npu
po3B’A3yBaHHi idnyHUX 3agad. [lpy UbOMYy AyXe BaxnuBo, WO6 CTyAeHTU CaMOCTINHO
onaHyBanu NpeacTaBfieHnn maTepian, TOMy WO M Mig 4Yac MpPakTUYHUX 3aHATb HeobXigHo
rpamMoTHO BUKMNaZaTh CBOT OYMKU B CIyX, CTPOro KOHTPOSOKYM 3MICT CKa3aHoro.

Ak nokasye gocsig npoBefeHHA nabopaTopHUX 3aHATb 3 APi3VKKU, Yy ManByYTHIX yunTenis
Ximii i Gionorii oTpumaHi BigNoOBIgHI 3HaHHA Nig Yac ayguMTOPHOI CaMONIArOTOBKWM He 3aBXau
npuBOaATL A0 aKTUBHOIMO BMKOHAHHA Ta 3axucTy nabopaTopHux pobit. Tomy My NponoHyemo
roTyBUTUCSA CTygeHTamM 4o nabopaTopHux pobiT wWe 1 y AoOMaLLHIX YMOBax CaMOCTiHO. B Takux
BMMNazkax M1 NPOMOHYEMO 3BEPTATUCA A0 €NEeKTPOHHOro 3acoby HaBYaHHS.

5 Newaint o - Adobe Resder
Sain_Pessrmporanme Tpocror Owio_Crpan
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Tpukmag 3.V wamky prTyTHOro GapomeIpa MOMaB IyXIpelb
THOBITPSA, BHACTIIOK 9Or0 GapoMeTp IOKa3ye THCK MEHIIHIT BiX iCTOTHOTO.
TIpn 3icTaBmeHHI {oro 3 TOYHIM GapoMETPOM BIMBIIOCH, IO MpII
p,=768MMPT.CT. GapoMeTp mokasye p| =748 MM pr.ct. Ilpn gomy
BIICTaHb PTYTi 0 BEPXHBOI OCHOBH TPYOKII piBHA 80 MM . MKl icTHHHIIT

8. OcHOBU MoMneKynsiPHO-KiHeTUYHOT Teopii 6ya0BM
peyoBMHU

TIICK, SAKINO GApOMeTp MOKasye p. =734 MM pT.cT. Temmepatypa MOBiTps

Ta K caMa.
1. Npuknagu
- PO3B’A3yBaHHSA Jlano: OCKITBKII 33 YMOBOK 3aJadi TeMIeparypa
" P, =768 MM PT. CT. |TOBITPA CTama, TO IIA 3HAXOMKEHHS ICTIHHOTO
UCRISIEURS SREh et p:' =748 MM PT. cT. | THCKY CKOPIICTAEMOCH 3aKOHOM Boit—MapiorTa:
i1, Ph=T734MMpT.CT pV =const. @
7 =80 MM 3riaHo yMOBII 3a7aui:
1; — pV, =const: 2)
L2 2
PV, =const. 3)
2. 3apavi ana Ago o %
i PY = Py
CanCTIMHOFO TpiTIoMy
PO3B A3yBaHHA n=p,-P )
Pe=P- Pl (©6)
Toxi Bipas3 (4) mpriiMe BT
I (n— oW (o oW
Puc. 12 Puc. 13
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8. OCHOBU MONEKYAPHO-KIHETUYHOT Teopii Oyso0BuU
peyoBMHU

1. Mpuknagu
pO3B’sA3yBaHHA
TUNOBUX 3ajay
L1

Samaua 2
123

SIk pO3TamIOBYIOTHCS 130TEpMH rasy Ha rpadiky
3QIEKHOCTI THCKY Bin 00 eMy IJIs BHUMAIKIB
posumupeHHs1 OoxHiel 1 Tiei >k Macu rasy mpH
HU3BKII 1 BUCOKIiT Temmieparypax”?

2. 3agayi gnsa
caMocTiliHoro
PO3B’sI3yBaHHs

I
Puc. 14 Puc. 15
PosB’ a3anns . .
JIms TaHUX TOYOK 3aTHIIEMO 00 € THAHTTIH
ra30BHil 3aKOH:
v _ptV
L I
I3 QopMmyrm BHIHO, IO TeMIepaTypa
OurbIlla TaM, Je OUIBIIMI THCK, TOOTO
130TepMa, sKa BLIIOBLIa€ TeMIepaTypi

= const

T, . posTamoBaHa BHIIE 130T€PMH, SKa BiATOBLAae i30TepMi T |
v \4
[HmumE  croBaMu, 130TepMa, sika BLANOBLAa€ OUIBII HE3BKIH
Ha rpadiky samesxxnocTi THCKY BLI 00’ emy ( p(17)) Hapucyemo Temmepatypi Ha Tpadiky p (V), po3TammoBYeThes OIMKYE JIO
JIB1 130TePMU. MOYaTKy KOOP/MHAT.

Puc. 16 Puc. 17

Y nyHkTi «MaTepian ana nabopaTopHuX 3aHATb» CTYAEHTM O3HANOMIIOKTLCA 3
nabopatopHumMK poboTamn, SKi BOHW BMKOHYIOTb Mif Yac 3aHATb, a came: 3 npunagamu, xogom
BMKOHAHHSA PpOBIT, ONMCOM YCTAHOBOK, PO3paxyHKamMu MOXMOOK, KOHTPOSTbHUMW 3anuTaHHSAMM,
BipTyansHuMn nabopaTopHuMmn poboTamm Ta X BMKOHaHHAM. [lig 4ac nigrotoBkM [0
nabopaTtopHUX 3aHATb CTYAEHTU BUBYAKOTb TEOPETUYHI OCHOBM SIBMLLA, 3aBAAHHSA €KCNEPUMEHTY,
MeToam Moro peanisauii, BMiHHA OCMUCIIUTA OTPUMaHi pe3ynbTaTi 3 TOYKM 30pY IX JOCTOBIPHOCTI
i BiZNOBIOHOCTI TEOPETUYHUM NPEACTABIIEHHAM.

[o Temn «OCHOBU MOMEKynapHO-KIHETUYHOT Teopii ByA0BU pevyoBUHWU» Y Hac nigibpaHo
OBi nabopaTopHi poboTn: «BrnsHavyeHHA aTMOCHEPHOrO TUCKY Ta PO3paxyHOK BUCOTU BYANHKY 3a
ponomoroto 6apomeTpar»; «Bu3HayeHHs CTaTUCTUYHUX 3aKOHOMIPHOCTEM rasiB 3a [OMOMOror
KOMM'IOTEPHOIO MoAesntoBaHHA» (puc. 18).

JTabopaTtopHa poboTa «BusHadeHHs aTMocdepHOro TUCKY Ta pO3paxyHOK BUCOTHU
OyanHKy 3a gonomorow BapomeTpa» BiQHOCUTBCA OO0 TpaguUiiHMX POBIT i CTyAEHTU MOXYTb
O3HaNoOMUTUCA 3 IHCTPYKLiED A0 i BUKOHaHHA (puc. 19-20), B AKin nogaeTbes: 6ygosa i npyHUMN
aii 6apomeTpa-aHepoiga, aHepoigHoro 6aporpada. Kpim Toro 03HanoMsiolTbLCA 3 NPaKTUYHUM

_Hgh
BUKOPUCTaHHAM GapomeTpuyHol dopmynu p, = p e kT ta 3a pmomomorow Hel BU3HaYaloTb

BUCOTY OyamHKy. YBara 3BepTaeTbCA CTYAEHTIB Ha Te, WO ANA UbOro MOTPiOHO BU3HAYNTW
aTMocepHUn TUCK Ha PiBHI 3e@MHOI MOBEpPxHi p , a NoTiM Yy HamBuLLiA Touui ByauHKy (8-i

rnoBsepx) p, . 3a NpnBeeHOI0 hOPMYIIO BU3HAUNTM BUCOTY /1 ByauHKy.
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8. OCHOBM MOJIeKYNAAPHO-KiIHETUYHOT Teopii OyaoBK 8. OCHOBU MoeKynapHo-kKiHeTUYHOT Teopil OyA0BM

pPEeYoBUHN peyoBuHN
Matepian gns
NeKUINHOro 3aHATTH il;
d Matepian gns ;
2. BiptyanbHa
NPaKkTUYHOrO 3aHATTS
nabopatopHa poboTa
Matepian gns
nabopaTopHOro 3aHsATTA
Puc. 18 Puc. 19
JlaGopaTopHa-posoTa -Ne'1q
1 8. OCHOBU MOJIeKyNIAPHO-KiIHETUYHOT Teopil 6yaoBM
Tema: BH3HATCHHAATMO CePHOTO ‘THCKY “Ta PO3P AXYHOK BHCOTH Oy IHHKY" PEeYOBUHU

3a710m0MOT010-0ap oMeTpa.y

Mera: HapuHTHCh' BH3HAYATH' aTMoc(epHHl THCK: Ta- BH3HAYATH' BHCOTY'
GyIHHKY3a 1000MOr0r GapoMeTpa. g

IIpHIATHTa MATePiaTH: - TepMOMETD, GapoMeTp, aHepoinHuH Gaporpad. |

Teopemuyni-gioomocmi-§
ATMOocdepHHH" THCK' He' € CTATO0I0® BeTHIHHOIO," BiH 3MIHIOEThCA " 3aIeKHO" BilT 0)
TEMIEpaTypH, BOTOTOCTI- MOBITPA, ckmamy- #Horo- Ta- iH.- ATMocdepHHE THCK:
BHMIPIOETBEA- GAPOMETPaMH: Pi3HHX- THMIE.- HaHGITbII- TOMHPEeHHMH: € PiTHHHI
(pIyTHI) GapoMmeIpH.” a Takox Aebopmamiiimi- (Sapomerpu-amepoimm). Jia

GearepepPBHOTO" 3AIMHCY- 3MiH' aTMOCHEPHOT 0" THCKY * 3aCTOCOBYIOTE CAMOIIHCH PI3HEX"
cHeTeM —GaporpadH. |

s pinaHHEX - GaporpadiB momdrae y- 3piBHOBasKeHHi* aTMoCHepHOr 0 THCKY"
CTOBITIHKOM' PilHHH," BMilleHO{" B* GapoMeTpHIHY" TpyOKy.' Sk- pobody: piamEy
HaifgacTinre Gepy s PTyTh. PTyTHI“6apoMeTpH MaIOTh TIOPiBHAHO "HeBeTHK TabapHTH.,
a°TOMY ‘2py4Hi Y -BHKOPHCTaHHi. TIpoTe IPH-PO2E S2aHHI - CTIeNiaTh HHX -2aBJaHb - {HO T
EHKOPHCTORYIOTE - IHIN -piTHHH- (MAcTo, ‘TTIIEpHH), TYCTHHA" AKHX 2 HATHO ‘MEHIIA BiT:
TYCTHHH PTYTi. TIepeBaru TaKHX GapoMeTpiB [0 ATal0TE: B TOMY, THO ‘X HA Iy IHBICTE
0 3MiH" aTMOCGePHOTO  THCKY - 01 A’ BHACTIIOK: MEHINOI" TYCTHHH GapOMeTpHIHOT

PEIOBHHH. | --n
Puc. 20 Puc. 21

JlabopaTopHa poboTa «Bu3HAYeHHA CTaTUCTUYHUX 3aKOHOMIPHOCTEW Tras3iB  3a
AOMOMOrol0 KOMIMIOTEPHOIO MOAENOBaHHA» BiQHOCUTLCA A0 BipTyanbHUX rlabopaTopHux pobiT
(puc. 21). Y Ui pobOoTi CTyAeHTU O03HANOMIIOTECS Binbll AeTanbHO 3i CTaTUCTUYHUM METOLOM,
SKUN LUMPOKO BUKOPUCTOBYE CTATUCTUYHI 3aKOHOMIPHOCTI. Tak SK CTAaTUCTMYHI 3aKOHOMIPHOCTI
OMUCYHTb MOBELIHKY BENIMKOI KiNIbKOCTi YaCTUHOK, TO BOHW [al0Tb MOXIUBICTb BM3HaYaTu
NMOBIPHICTb, 3 KO 3LINCHIOTLCA NEBHI MOAIl, BU3Ha4YaTU cepefHi 3Ha4YeHHs OOCNIAXKYBaHUX
BeNnu4unH Towlo. [laHa poboTa cknadaeTbCcs i3 ABOX 3aBAaHb: 3aBaaHHA 1. BuBueHHs posnoginy
[aycca 3a [JonNOMOro KOMMHOTEPHOrO MoZemntoBaHHA OowkM [anbToHa; 3aBgaHHs 2.
Komm'loTepHe MOAentoBaHHs pPO3MOAiNy rasoBMX MOMEKYNn 3a WBMAKOCTAMKU (po3noginu
Makcsenna). Takum YMHOM, Y 3B’513KY 3 PO3BUTKOM KOMM IOTEPHMX TEXHOMONN MAaeEMO MOXITUBICTb
O3HaOMUTN CTYAEHTIB 3 e(EeKTUBHUM METOOOM MOAESOBaHHA i3UYHUX SBULL, 30KpeMma,
posnogainie Naycca i Makceenna.

MyHKT «[OBigKOBMI MaTepian» MICTUTb OOBIOKOBI AaHi Aeskux disndHMX koedilieHTIB,
ctanux, Tabnuuo [.1. Mengenesa Ta iHpopmaLito, gka HeobxigHa ANA BUBYEHHS | SOCHIIKEHHSA
di3nYHMX SBULLL, 3aKOHIB, Teopin Towwo (puc. 22).

AKwo cTygeHTy HeobxigHO oTpuMaTK iHGOPMaLio 3 IHLIOro po3ainy Kypcy isunku, To 3a

OOMNOMOrOK KepPYHYOT KHOIMKK BiH MoBepTaeTbcs A0 3MicTy (po3giny) (puc. 3). KHorka

[A€e MOXITMBICTb NOBEPHYTUCA OO nonepenHbLoro cnangy (puc. 5) ta subpatn matepian 3
NeBHOro BMAy 3aHATTS. KOpMCTylouMCb JaHMM 3aco00M CTYAEHTU MakTb MOXMMBICTb 3HAUTU
BiQMOBIAi Ha NUTaHHSA, SKi BUHOCATLCS Ha CaMOCTIMHY PoOOBOTY 3rigHO HaBYanbHOro nnaHy Ta
pobo4oi HaBYanNbLHOI Nporpamu.

233



KNOWLEDGE*EDUCATIONLAWMANAGEMENT N3 (15) 2016

8. OCHOBU MOMNEKYNAPHO-KIHETUYHOT Teopii 6ya0BU
peyoBuHU

Matepian gns
JIEKLHOTO 3aHATTS
Martepian ans
NPaKTUYHOro 3aHATTS
Martepian ans
nabopaTopHOro 3aHATTS
[oBiakoBuin maTepian

JE [
Puc. 22

Po3pobnennin Hamu enekTpoHHW 3acié nepepbadvae BUMBYEHHS Kypcy isnkn y
ManbyTHIX yunTenis Ximil i Gionorii BigNOBIAHO A0 rany3eBoro ctaHZapTy BULLOT OCBITU. BiH
MICTUTb OCHOBHI BiJOMOCTi NPO HanmBaXnuBiWi i3NYHI PaKTW i NOHATTA, 3aKOHM i NpuHUMNU. B
HbOMY OpraHiyHO NOEAHYIOTLCA MUTAHHA KMACWUYHOI M CydacHOi dhidMKu 3 YiTKMM BU3HAYEHHAM
rpaHvub, y Mexax fkux crpaBedanuei po3rnagyBaHi mogeni n teopii. BiH dopmye y cTyaeHTiB
YSIBMIEHHSA MpOo (i3nKy, AK NpO HayKy, L0 CMUPAETbCA Ha eKcnepuMeHTarnbHy OCHOBY i Mae
NPaKkTUYHi Oo4aTKWU B Pi3HMX ranyssix NMOACLKOI AiSNIbHOCTI, a TakoX Npu NOSCHEHHI (i3nYHMX
npouecis, WO NPOTIKaTbL y Npupoai.

B OCHOBY eneKkTpoHHOro 3acoby noknageHi HacTynHi NPUHLMNNG

- BiH JOMOBHIOE 1 PO3LLMPIOE KOO NUTaHb, SKi BXOOUTbL 0 3aranibHOro Kypcy disvku, ki
€ 060B’sA3KOBMMM AN AaHMX chneLlianbHOCTel;

- BUKOPUCTaHHA AaHoro 3acoby ¢opmye y CTYAEHTIB UiNiCHUA NpUpPOLHUYO-HAYyKOBUN
cBiTOrNAA, 3aranbHi iHTENeKTyarbHi BMiHHS TOLLO;

- CTBOpPIOE (pyHAaMeHTanbHy 6a3y Ans nogansbLIoro BUBYEHHS crieuianbHUX AUCUMMIH.

3ibpaHni maTepian B enekTpoHHOMY 3acobi BpaxoByE B3aEMO3B’SI30K Kypcy 3 TUMM
Kypcamu, siKi XxapakTepHi Ansg AaHux cneuianbHOCTEN Yy noganbliomy iX BMBYEHHI. Mobynosa
€eneKTpoHHOro 3acoby 3a OnNo4YHOK CXEMOK ChApsiIMOBaHa Ha MakcuMmanbHy iHOMBIgyanisawito
npouecy HaBYaHHA Ta BUKOPWUCTaAHHSA MOro NMpwv camocTivHin poboTi. CTpykTypa 3acoby Hagae
CTyAEeHTaM MOXMMBICTb HAaBYaTUCL B iHAMBIAYyanbHOMY NOPSAKY Ta OPIEHTYBATUCh Ha MEBHi PiBHI
BMMOT LLOAO0 3aCBOEHHSI HABYarnbHOro Matepiany.

B enekTtpoHHOMy 3acobi nepegbadeHa TpaguuiiHa NOCHIGOBHICTE BUMBYEHHSI Kypcy
disukn. Matepian nigibpaHmn 3a HeoBXiQHOCTI BUKOPUCTAHHA Y ManbyTHIN AiANbHOCTI BUMTENSA
Ximii i Bionorii. 3BepTaeTbCcsa yBara Ha Te, WO goi3nMka € OCHOBOK Cy4aCHOT TEXHIKM 11 TEXHOIOTrIN,
sKa LUMPOKO BUKOPUCTOBYHOTLCA B aCTPOHOMIi, Ximii, Gionorii, meTponorii, reonorii Ta iHWnx
ranyssix Haykv 1 HapogHoro rocrnogapcrsa.

MeToguka nNpoBedeHHs BCIX BWUAIB HaBYanbHUX 3aHATb (NEKUii, NpakTU4HI 3aHATTS,
nabopatopHi poboTn) Mignsra€ OCHOBHOMY 3aBAaHHIO — MiAroToBUi BuMTeEnsa Ximii i Gionorii.
[anun 3aci6 gossonse 3bepiratn 3B’A30K Kypcy (isuku 3 gucuunsiHamn npupogHNYoro LMKy,
30Kpema 3 gucumniniHamm XimiyHoro i 6ionoriyHoro cnpsMyBaHHS.

TexHonoris oprarisauii camocTiMHOT poboTN 3 Pi3VKN 3 BUKOPUCTAHHAM €NeKTPOHHOro
3acoby HaBYaHHs nepeabavae HACTYMHI MOXNNBOCTI:

- MOXITMBICTb LUMPOKOro BUBopyY iHpopMaLii 3a KOPOTKUIA TEPMIH;

- YCi eNeMeHTU Kypcy akTUBHI | 3HaxoOAaTbCs B pOB0YHOMY pexunmi;

- LULMPOKE BUKOPUCTAHHA inoCTpaTMBHOrO MaTtepiany (cnavau, BigeodparmMeHTH,
BipTyanbHi gocnian ToLwo);

- NpYBegeHnn MaTtepian MOXHa BUKOPUCTOBYBATU Y HaWbinbLll Pi3HOBIYHMX Ta FHYYKUX
dopmax npu NigrotTosLi 40 3aHATb.

OTmxe, KOMMIOTEPHI TEXHONOrii BiAKpMBAKOTb CTyAeHTam LOCTyn A0 HeTpaguuinHuX
mpkepen iHdopmauii, NigBULWYOTE edeKTUBHICTb CaMOCTINHOT poboTK, AalTb LINKOM HOBI
MOXINUNBOCTI ANa TBOPYOCTI, 3HAXOMKEHHS i 3akpinneHHs BignoBigHMX NpodecinHMX HaBWYOK,
A03BONSAI0TbL peanidyBaT NPUMHLMNOBO HOBI POPMM | METOAN HaBYaHHS.
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TECHNOLOGY ORGANIZATION OF INDEPENDENT WORK, OF STUDENTS IN PHYSICS
SPECIALTIES NONPHYSICAL PEDAGOGICAL UNIVERSITIES

A. SILWESTR

In terms informatyzovanoho society becomes very large amount of various types of
information. Its implementation every year becomes more and more difficult, because it can not
in a short period of training to be assimilated. So our task is to organize and systematize
educational information on a new basis.

Students will learn if they are interested, that is when they find their own way to school.
Therefore, training material and form filing and processing should be varied. A variety of
presentation material should be provided not only in the classroom but also in the independent
(classroom or extracurricular) of students.

Independent work on the current stage of training - this active work of students mobilizing
their knowledge and skills. This ability to independently perform cognitive tasks is an important
indicator of the effectiveness of teaching in training students of any higher education institutions
(HEISs).

The problems of independent work in higher education, with psychological and
educational perspective, scientists work Archangel S. Yu Babanskii, I. Lerner, P. Pidkasystoho,
N. Soldatenko and others. Independent work as a form of teaching physics in high school,
studied S. Velichko, E. Wenger, V. Zabolotny, M. Garden, Vladimir Sergienko, V. Syrotyuk, B.
Sus and others. [4].

Today the training of highly qualified specialists is impossible without independent
academic work of students, which is carried out both in the classroom and extracurricular.
According to some researchers that deal with independent work of students independent work -
the basis of successful learning valuable source of knowledge. Therefore, the process of
learning in higher education relies heavily on independent student work that often in nature
approaching research [5].
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Students who study at pedagogical universities have to master modern technologies,
tools, methods and techniques of teaching. However, the time to study special subjects reduced,
and most of the educational material they learn independently. In this regard, there is an urgent
need to develop modern learning tools that would help students to organize an independent
educational and cognitive activity [6, p. 5].

Independent work is necessary not only to master the content of a particular discipline,
but also to form the ability to take responsibility, to decide the issue, to find constructive solutions
and a way out of problem situations and more. It allows students to master the skills of
educational, scientific and professional activities. You can also argue that individual work
contributes to the deepening and expansion of knowledge, awakening interest in cognitive
activity, mastering the techniques of process knowledge, cognitive abilities of students.

Thus, an effective independent work of students, which requires sustained efforts,
awareness training set goals, implement mental actions and display of volitional qualities should
be carried out through diversification of organizational forms and methods of teaching in higher
education in physics [5].

Today, to enhance students' independent work, we offer electronic learning (EZN). Based
on the Ministry of Education and Science of Ukraine from June 17, 2008 Ne 537 [1, p. 87], the e-
learning program will assume or file a special purpose, the main role of which is more detailed
and visual teaching and learning material direct interaction with the competitor. As noted in the
paper and online sources, it is: a virtual, interactive, multimedia, learning object. Usually stored
on digital or analog storage media and reproduced using a personal computer (PC).

The main task that belongs in creating EZN - the conversion of the real object of study in
visual information, which is absorbed much better. That is, teaching aids describe the object of
study or provide a substitute (model), isolated object of study and present it to digest.

Depending on the task, the complexity of software implementation and other factors to e-
learning include: spreadsheets; Libraries; presentations; tests; virtual labs; Operating
Systems; databases; video courses and more.

For the independent work of the future teachers of chemistry and biology, we offer e-
learning tool "Physics". Offered us an electronic learning tool contains a lot of information, as
well as lecture classes are limited in time, so for lack of time we can not consider all of the course
material during classroom work. Therefore we think that such a remedy would be appropriate to
use students during independent work. It provides the ability to simultaneously work with PC,
LAN and Internet. The exterior of the vehicle is shown in Figure 1. Figure 2 provides explanatory
note to the e-learning tool.

MosicHroBanbHa 3anucka

[lonoBHEHHAM 10 BMBUYEHHS  MOPAAKY Ta OpieHTyBaTUCb Ha
Kypcy  chisukm y  MaibyTHix neeHi  piBHi  BUMOr  LWoAO

yuntenis ximii i Gionorii Hammn 3aCBOEHHSA HaBYarnbHoro

CTBOPEHWIA  eNeKTPOHHWIA  3aci6 matepiany.

HaBYaHHA «Pisnka». B enekTpoHHoMy 3acobi
flanuit  3aci6  BpaxoBye nepeabavera TpaauuinHa

B3aEMO3B'A30K Kypcy i3 TuUMM MOCRIAOBHICTb BUBYEHHA Kypcy
Kypcamu, fKki XapakTepHi AnA hisnkn. Matepian niaiépaHuni sa

AaHUX cnetjianbHocTel y HeoOXiAHOCTi BUKOPUCTAHHA Y
noAanbLUOMY iX BUBYEHHI. MaibyTHIA AisnbHOCTI BUMTEns
Mobyaosa €neKTPOHHOro ximii i Gionorii. 3BepTacTbca

3acoby 3a OnoyHold cxemolo ~ yBara Ha Te, Wo disnka €
CrpsiMOBaHa Ha MaKcWMarlbHy — OCHOBOIW CyvacHoOi TexHiku i

iHAMBIAYyanisaLyjito npouecy = TEeXHOMOrii, fika LUMPOKO
HaBYaHHA Ta BUKOPUCTAHHA /Or0 | BUKOPUCTOBYIOTLCA B
npun caMocCTilHil pob6ori. acTpoHoMmil, Ximit, Gionorit,
CrpykTypa 3acoby Hajae MeTpororif, reomorii Ta iHWMUX
CTyAeHTam MOXNMBICTb = ranys3sx Hayku W HapojHoro
HaBuyaTUCb B iHAWBiAyanbHOMY @ rocnojapcrea.

Fig. 1 ' Fig. 2
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Consider in more detail the use of this product during independent work (Fig. 3). Tool
consists of five sections of the course of general physics: "Mechanics", "Molecular Physics and
Thermodynamics", "Electricity and Magnetism", "Optics", "Atomic Physics". Each section is
content that is revealed in the form of topic sessions. As an example, Figure 4 shows material
from the section "Molecular physics and thermodynamics." This section contains three themes:
"Basics of molecular-kinetic theory of the structure of matter", "Fundamentals of
Thermodynamics" and "The properties of gases, liquids and solids." When you select one of the
topics, such as "Fundamentals of molecular-kinetic theory of the structure of matter" appears
frame reproduced in Figure 5.

Figure 5 reproduces the frame where material on the subject is divided into paragraphs:
"The material for lectures," "Material for practical training", "Material for laboratory work" and
"References". Thus, tapping the item "material for lectures," there is a frame that reproduces
Figure 6. In this scene recreated content of educational material on the subject "Fundamentals of
molecular-kinetic theory of the structure of matter." A student of this content can choose their any
question that he is interested in preparing for the sessions.

8. OCHOBM MOJEKYNSAPHO-KIHETUYHOT Teopil 6yaoBu 8. OCHOBI MONeKynAPHO-KIHETUYHOT Teopil 6y A0BM PeHOBUHM
pevyoBUHN

[ns 3acBoeHHs HaB4arnbHOro
MaTepiany HeobXiAHO 3BepHyTWUCA

Martepian ans Ao Bi,q.nosi.quorq ~ nyHkTy, Martepian ans
i npueeAeHoro y iBiii  YacTuHi e
JIEKUIML TGSk 5Y €MeKTPOHHOro HaBYanbHoro Il AInIeIe) Sl es)
n 3acoby. -
! Marepian ans Micns  HaTMcKaHHs  Ha g Marepian ans
NMPakTUYHOro 3aHATTH BiAMOBiAHe nocunaHHs Bu maete NPaKTU4YHOIro 3aHATTA

3MOry O3HaloMWTMCS 3i 3MicToM
Temn «OcHOBM  MorekyrApHo- Marepian ans
KiHeTUYHOT Teopil 6GyaoBu
nabopaTopHoro 3aHaTTs A s py TG nabopaTopHOro 3aHATTS
HeoOXiaHy  iHdopmauilo  ans
- o . NiATOTOBKM 0O 3aHATTA  abo ; o 2
Hosiakosuii matepian BUKOHATN iHAvBiAYyanbHe
3aBJaHHs.
Baxaemo ycnixy.

Fig. 5 Fig. 6
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8. OCHOBU MoneKyssipHo-kKiHeTUYHOT Teopii byaoBu
PeyvoBUHU
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Choosing question "forces of molecular interaction" (Fig. 7), the student can read the
theoretical material, while playing frame, which is depicted in Figure 8. studying the issue,
students find out that the forces of molecular interactions are forces of attraction and repulsion,
depend on the distance between the molecules and resulting from the interaction of electric
charges, which are included in their composition. These are short-force. However, this
interaction always decreases with increasing distance between the molecules and increases its
reduction.

Looking at a graph of the forces of attraction and repulsion of two molecules of the
distance between them (Fig. 2), the students observed that if you put one molecule in the origin -
the point O and the other nablyzhuvaty the first along the axis, thus reducing the distance
between them, with decreasing distance increases both forces as attraction and repulsion.

S
Fone

\\Cnnﬂnhnurunxynanua

Fig. 9

First, when the distance between molecules is large, that is many times more their size,
the force of gravity with decreasing distance increases rather repulsive force, and the force of
molecular interactions that shown in Figure warning curve is first in the direction of the forces of
gravity and reaches a maximum at a distance between molecules. With further approximate
molecular strength molecular interaction forces of attraction and repulsion decreases rapidly and
becomes zero at a distance roughly equal to two-third molecule diameter. On this site repulsive
force equal to the force of gravity.
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If the molecules closer in the future, repulsive force increases significantly faster than the
force of gravity, and the force of molecular interactions is growing now into the side of repulsive
forces, approaching infinity when the distance between molecules movement to zero. The
minimum distance that can come close molecule called their effective diameter.

The interaction of particles with each other and build a graph of attraction and repulsion
forces between two particles at a distance between them, students can watch by using computer
animation (Fig. 10-11)

8. OCHOBU MOJEKYNAPHO-KIHETUYHOT Teopil 6ya0BU
pPeYoBUHU

YacTHHKIL B32€MO/TIIOTH MizK CO00I0 3 CIVIAMII IIPUTATAHHA i BIITOBXYBAHHSA

2.1. Komn'loTepHi
E aHimaujii

2.2. BineocparmeHtn

CHna BOTOBXYBAHHA

CIma MOTeKYILAPHOL
B3aeMOI

CIUTa MpITAT AHAA

o
Fig. 10 Fig. 11

Iy = MIHIMATEHA BIACTAHE

Thus, under "Material for lectures" is lectures with pictures, computer animations and
works with any. Computer animated demonstration covering almost all the basic physical
phenomena, processes and laws that apply to that section and theme lectures. In preparation for
classes, students see that the lecture course is accompanied by a well-trained demonstrations
that serve them thought experiment model formulation and method of use in explaining
educational material.

In preparation for practical classes students vidpovdnu information can be found in the
section "Material for practical exercises." As an example, take the question "Gas laws.
Izoprotsesy "(Fig. 12). The figure 12 shows that students can find examples of solving typical
problems that are traditional (Fig. 13) and computer (Fig. 15-17) approaches, and problems for
solving.

In paragraph "Material for practical training" provides the necessary material for the
workshops from all sections of physics, including practical books of problems "Examples of
solving typical problems of general physics course," given guidelines for solving problems,
examples of solution bonding tasks, tasks that need to be addressed independently. Most
problems are animated presentation. Also, references to the theory (laws, formula, etc.) and
display to be used when solving problems.

This means brought into practical tasks allow students to achieve, first of all, master the
basic physical concepts and laws formed the skills to use them when discussing how theoretical
questions and in solving physical problems. It is very important that students have mastered their
own material submitted, as they during the practical training necessary to properly express their
thoughts in hearing, strictly controlling the content of what was said.

The experience of laboratory work in physics, future teachers of chemistry and biology
received the necessary knowledge in the classroom self does not always lead to active
performance and protection of laboratory work. Therefore, we propose hotuvytysya students for
laboratory work and even at home alone. In such cases, we propose to apply to e-learning.
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In paragraph "Material for laboratory studies" students acquainted with laboratory work
that they perform in the classroom, namely with the devices, the works performed, description of
facilities, estimated errors, test questions, virtual laboratory works and their execution. In
preparation for laboratory work, students learn the theoretical foundations of the phenomenon,
the experimental task, methods of implementation, ability to comprehend the results in terms of
reliability and with theoretical representation.

The theme "Basics of molecular-kinetic theory of the structure of matter" we have chosen
two labs, "Determination of barometric pressure and altitude calculation via building barometer";
"Defining statistical regularities gases by computer simulation" (Fig. 18).

Lab "Determination of atmospheric pressure and calculate altitude house with barometer"
refers to the traditional work and students can read the instructions for its implementation (Fig.
19-20), which is served: structure and principle of the aneroid barometer, aneroid barograph.
Also introduced to practical use barometric formula and use it to determine the height of the
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building. Attention is drawn to the students that it needs to determine the pressure at the earth's
surface, and at the highest point of the house (8th floor). The exact formula to determine the
height of the building.

8. OCHOBM MOJIeKYNAAPHO-KiIHETUYHOT Teopii OyaoBK
PEeYOBUHM
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Lab "Defining statistical regularities gases by computer modeling" refers to virtual labs
(Fig. 21). In this work, the students become acquainted with more detailed statistical method that
is widely used statistical patterns. Since the statistical laws describe the behavior of a large
number of particles, they make it possible to determine the probability with which certain events
are carried out, to determine the average values of the studied variables and more. This work
consists of two tasks: Task 1 Study of Gaussian distribution using computer simulation Galton
board; Task 2. Computer modeling of the distribution of gas molecules over velocities (Maxwell
distribution). Thus, in connection with the development of computer technology have the
opportunity to provide students with an effective simulation of physical phenomena, including
Gauss and Maxwell distribution.

Item "References" contains reference data of some physical factors constant, DI table
Mendyelyeva and information necessary for the study and research of natural phenomena, laws,
theories, etc. (Fig. 22).

If students want to get information from another area of physics, then using the control
buttons he returns to the content (section) (Fig. 3). Button enables to return to the previous slide
(Fig. 5) and choose the material of a certain type of employment. Using this tool students can
find answers to questions submitted to independent work according to the curriculum and working
training program.
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We have developed an electronic means involves the study of physics at the future
teachers of chemistry and biology, according to the industry standard of higher education. It
contains basic information about the most important facts and physical concepts, laws and
principles. It seamlessly combines classical questions of modern physics and with clearly defined
boundaries within which the proposed model and just theory. It forms the students an idea of
physics as a science, based on an experimental basis and has practical applications in various
fields of human activity, and to explain the physical processes that occur in nature.

The basis of electronic means on the following principles:

- It complements and extends the range of issues that are part of the general physics
course, which is mandatory for these professions;

- The use of the tool forms the students a holistic natural-scientific worldview, general
intellectual ability, etc;

- Creates a fundamental basis for further study of special subjects.

The collected material in electronic means of course take into account the relationship of
those courses that are specific to these disciplines to further their study. Construction of
electronic means for the block scheme aimed at maximum individualization of learning and use it
during independent work. The structure of the product provides students with the opportunity to
learn individually and focus on a specific level requirements for learning.

Electronic means provides the traditional sequence of the study of physics. The material
chosen for the need for a future teacher of chemistry and biology. Attention is drawn to the fact
that physics is the basis of modern techniques and technologies that are widely used in
astronomy, chemistry, biology, metrology, geology and other fields of science and economy.

Methodology for all types of classes (lectures, practical classes, laboratory works) shall
be the main task - preparing teachers of chemistry and biology. This tool allows you to store
connection of physics disciplines of natural sciences, particularly the disciplines of chemical and
biological areas.

The technology of independent work in physics using e-learning provides the following
features:

- A wide choice of information in a short time;

- All elements of the course are active and in operation;

- Extensive use of illustrations (slides, video clips, virtual experiments, etc.);

- Reduced material can be used in the most diverse and flexible forms in preparation for
the classes.

Consequently, computer technologies offer students access to alternative sources of
information, improve the efficiency of independent work, provide entirely new opportunities for
creativity, finding and securing the appropriate skills, can realize a fundamentally new forms and
methods of teaching.
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