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HHEPEIMOBA

O0’eKT TOCaITKEeHHA:

METOJMKAa 1 TEeXHIKa HaBYAJIBHOTO EKCIEPUMEHTY 3 (I3UKH B CepenHid

3araJibHOOCBITHIN IIKOJI .
Meta noCJaiKeHHA:

o 3’sICyBaTH MiCIle 1 pOJIb JEMOHCTpAIlIiHOrO Ta ()POHTATIHLHOIO
EKCIIEPUMEHTY B TIpoIleci BUKIaaanHs ¢i3uku B 7-11 kacax ;

o AOCHiAUTU Tporec GpopMyBaHHS (PI3UYHMX 3HAHB B YUHIB Mif
qac po3B’sI3yBaHHs €KCIIEPUMEHTAIIbHUX 337124,

o JOTIOMOT'TH BUUTEISIM-TIPEIMETHUKAM y MOCTAHOBIII
JEMOHCTpaliii Ta QpoHTaNbHUX Ja0OpaTOpHUX POOIT 3 BUKOPUCTAHHSIM

caMOPOOHHMX TPHUIIAIIB.

AKTYaJIBHICTB 10CBixy

di3MKa — eKCIepUMEHTANIbHA HayKa, 1 IId 11 prca BU3HAYAE HU3KY CHeUU(DIUHUX
3aBJIaHb MIKIJIBHOTO Kypcy (Pi3UKH, CIPSIMOBAHUX HA 3aCBOEHHS HAYKOBUX METOJIIB
ni3HaHHS. 3aBISKU HAaBYAJIBLHOMY (DI3MYHOMY E€KCIIEPUMEHTY Y4H1 OBOJOJIBAIOTH
JIOCBIZIOM TPAKTUYHOI [ISJIBHOCTI JIIOJCTBA B Taly3i 3700yTTs (akTiB Ta ix
MOTIEPETHHOTO y3arajdbHEHHSI Ha PIBHI E€MIIIPUYHUX YSBIICHb, MOHATH 1 3aKOHIB.
Came yepe3 HaBUAIbHUN (DI3UYHHUI €KCTIEPUMEHT Hale(EKTUBHILIE 31HCHIOETHCS

JISUTTBHICHUM MIJIX1 0 HaBYaHHS (PI3UKH.

3 iHmWoro 00Ky, HaBYaIbHUN (PI3UYHUN EKCHEPUMEHT TUAAKTUYHO 3a0e3neuye
OpolecyadbHy CKJIaJ0By HaBuaHHS (i3uku, 30kpemMa ¢opMye B YUHIB
€KCIIEpUMEHTAJIbH1 BMIHHS 1 JOCIITHUIbKI HABUYKH, 030POIOE iX IHCTPyMEHTApIEM

JIOCHIJDKEHHS, IKUM cTa€ 3ac000M HaBYaHHS.

TakuMm 4yuHOM, HaBUYaJbHUN (I3UUYHMIA EKCIEPUMEHT SIK OpraHiuyHa CKJaJo0Ba

METOJMYHO1 CUCTEMU HaBYaHHS (i3uku 3a0e3neuye (GopMyBaHHS B yUHIB



HEOOX1IHUX TMPAKTUYHUX YMiHb, JOCTIIHULIBKHUX HABUYOK Ta OCOOMCTICHOTO
JOCBily ~ €KCMEPUMEHTaJIbHOI [isJIbHOCTI, 3aBASKH SKAM BOHH  CTalOTh
CIIPOMOKHUMHU B MeXaxX 3700yTUX 3HaHb PO3B’A3yBaTH Mi3HABaJbHI 3aBIaHHSI
3acobamMu (HI3UYHOTO €KCIIEPUMEHTY. Y NIKUIBHOMY HaBUYaHHI BiH peali3yeTbCs y
dbopMi1 TEMOHCTPAIIHHOTO 1 (PPOHTATLHOTO €KCIEPUMEHTY, J1Ja0OpaTOPHUX POOIT,
poOIT  (Gi3MYHOTO TMPAKTUKYMy, T[I03aypOYHUX JOCTIAIB 1 CIOCTEPEKEHb
TO110...OueBUIHO, 10 (OPMYBAHHS y3aralbHEHOTO €KCIIEPUMEHTAILHOTO BMIHHS
— TpOIeC TOBTOTPUBATUM, KU BHUMarae riaHOMIpHOI poOOTH BUMTENS 1 y4HIB

MPOTSATOM YChOTO Yacy HaBYaHHs (DI3UKU B OCHOBHIH 1 CTapIIii IIKOJII.

CporojiHi CKJanacs CHUTyallis, KOJIM BUYMTEIh IMOBUHEH BUKOHYBATH IIPOTPaMy
MOBHOIO MIpOIO, aje MaTepiayibHO-TeXHIYHa 0a3a kaOiHeTiB (I3UKU JITaBHO
3acTapiia 1 HE BIJINOBIAAa€ CyYaCHHMM BHUMOTaM JI0 TIOCTAHOBKH  aHI
JEMOHCTPALIMHOr0, aHl (PPOHTAIBLHOTO €KCHEPUMEHTY. ToMy BUMTEN BHUMYIIEHI
4acTO MPUAYMYBAaTH €KCIIEPUMEHTANIbHI 3aBJaHHS 3 BUKOPUCTAHHIM CaMOPOOHHX
npuiaAiB. [IpudoMy BaxIMBHUM € Te, IO TakKi MOCTAHOBKHU JIEMOHCTpAIlili MOBUHHI
MOBHICTIO BIAMOBIAATH MpaBUJIaM TEXHIKH O€3MEeKH, 0 HE 3aBXKIU MOXKIIUBO T
yac BUKOPUCTAHHS HECIEHIATIbHOTO O00JiagHaHHsA. ToMy TpaMOTHI Ta IliKaBl

3HAXIJKH B I1H ramy3i € 1yKe KOPUCHUMH JIJIsi BUUTENIB (13UKH.

He cnin 3a0yBaTu i po TBOPY1 €KCHIEPUMEHTANIbHI 3a/1a4l, BAKOPUCTAHHS SIKUX
e()eKTUBHO TIJIBUIIYE€ PIBEHb 3aCBOEHHS MpeAMeTa Ha BCIX €Tanax BHUBUYCHHS
b13uku, 30yKye 1HTEpeC 0 MpeaMeTa, BIAIrpae BaKJIWMBY MpoQopieHTAIIHHY

POJIb TOLLO.

3araJibHOBIZIOMO, 10 Y4HI MIIIHO 3aCBOIOIOTH T€, IO MPOKHIUIO Yepe3 IXHIO
CBIJIOMICTh 1 BHMAarajo BiJl HUX 3HAYHUX 1HAMBIAyadbHUX 3ycuib. [IpoGiema
CaMOCTIMHOCTI y4YHIB Ii/I YaC HaBYaHHS HE € HOBOW. [[pbOMy MUTaHHIO BiJBOIWIH
3Ha4YHY poOJb Tegarorn Bcix dYaciB. OcoOJMBO YITKI KOHIEMIIi IOJ0 POJIil
CaMOCTIMHOCTI, y TOMY 4YHMCII M Yy NPaKTUYHINA ISJIBHOCTI, 3A00yTTI 3HAHb
BucBiTieHi B mpamsgx K. JI.Ymmucekoro, H.I'.Uepaumescekoro, JI.I.Ilucapesa ta

iH. L1 mpoGema € akTyanbHOIO 1 3apa3. YBara 70 Hei MOsSICHIOEThCS THM, 1110
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CaMOCTIHHICTh BIJAIrpa€ BaroMy poJib HE TIIBKU MiJ YaC OTPUMAHHS CEPEIHBOI
OCBITU, a W MiJ Yac MPOJOBXKEHHS HAaBYAHHS IMICJISI IIKOJAM Ta Wy MOAANBIIIN

TPYAOBIH AiSTILHOCTI YUHIB.

B yMoBax po3BHTKY pMHKOBOI €KOHOMIKH, KOJH CIIOCTEPITa€ThCs 3pOCTaHHS
oOcsary iHdopmarrii, BiA KOXHOI JIOJUHA BHUMAra€ThCsi BHCOKHI pIBEHBb
npodecioHanizMy 1 Taki AUIOBI SKOCTI, SK 37aTHICTh OPIEHTYBATHUCS, MpHUHUMaTH
pIIICHHS, a [1e HEMOXJIMBO 0e3 BMiHHS MpaltoBaTH TBop4o. Haitbinein focTynHuM
3acO000M pO3B’sI3aHHS MTUTAHHS MOTHBAIlll YYHIB O HaBYaHHS € JOCIITHUIIbKA Ta
eKCTIEpUMEHTalIbHA JisJIbHICTh, OCHOBHOIO (DYHKIIIEIO SKMX € 1HIIIFOBaHHS YUYHIB

JI0 Mi3HAHHS CBITY, ce0€ Ta CBOT0O MICIISI B IIbOMY CBITI.



PoJib ekciepuMeHTAIBLHMUX 32/1a4 NIPU BUB4YEHHI Qi3uKuU

Cymo no2iune mMucienHna came no cooi He
Modce oOamu JHCOOHUX 3HAHb NPO  CEIm
¢axkmis. Bce niznanna peanvno2o ceimy
ROYUHAEMBCA O0CLOOM T 3A6EPULYEMBCA HUM.
Ompumani 6UHAMKOBO JI02IYHUM CHOCOOOM
BUCHOGKU HIU020 He 2060PAMb NPO PealbHUll
cman peueil.
A. Eutnwimeiin.
VY NOBCSKIEHHIN Mpalll BYUTENIb BUKOPUCTOBYE Oe3nid (GopM Ta METO/IB
poOOTH 3 NITbMHU, CTBOPIOIOYM TPOOJEMHI CHUTyallll Ta 3HAXOASYU NUISIXH iX
peanizarii. CydyacHa (i3uka € JOCHUTH I[IKABOIO 1 BOJHOYAC CKJIAJHOIO HAYKOIO.
Tomy ¥ MiaX0au 10 HaBYAHHS MMOBMHHI OyTH HEOPJAUHAPHUMHU, HATPSIMICHUMH Ha
3aIliKaBJIEHICTh KOXXHOTO y4Hs. Oco0siuBe MiCIi€ B MIATOTOBIN YUYHIB J0 OJIMITIA]
3aiiMaroOTh EKCIIEPUMEHTAJIbHI 3a/1a4l. A0xce 6OHU:
-aKTUBI3YIOTh MUCJICHHS;
- OpMyIOTh MMPAKTUYHI HABUYKH;
- (POpPMYIOTH JIOT1UHE Ta (PI3UUHE MUCIICHHS.
3a cBo€10 crieu(iKo eKCIEPUMEHTAIbHI 3a/1a4l MOJUIAIOTh Ha: KUIBKICHI Ta
sxicHl. KpiM 11b0T0 1X KIacu(IKYyIOTh SIK:
- TPYTIOBI;
- IHAUBITyaIbHI;
- MpOOJIeMHI,
- epe10avyBalibHi;
- IJIS1 I ATBEPI’KEHHS MPABUIIbHOCTI TEOPIi;
- JITIs1 3aKPITUICHHS MaTepiany;
- JIOMAIIIHI €KCIIEpUMEHTAIbHI 3a/1aui.
Jlna po3e’azanna ekcnepumeHmanbHux 3a0a4 NOMpIioHo:
1. VcBimomIiIeHHS] YMOBH.

2. CkJiailaHHs TUlaHy i1 peasizartii.



3. IIpoBeneHHs TEOPETUYHUX PO3PAXYHKIB Ta MPAKTUUYHUX BUMIPIB.

4. JlocnipKeHHs pe3yJIbTaTiB Ta OI[IHKY MOXUOKH BUMIPIB.

3amaui 3 (I3UKKM MalOTh NPHUBAOIIOBATH YYHIB SIK CBOIM 3MICTOM, TakK 1
«Kpacoro» METOJIB PO3B’S3aHHS, SIKI JO3BOJSIOTH MependadyuTtu abo BIAKPUTH
SBUIIE NPUPOAM UM BJIACTUBOCTI TiJ. 3aBAaHHS SK OYJlb-SIKE€ TMOJOJaHHS
TPYIHOILIIB MPEICTABISAIOTh TAKOXK 1 «CIIOPTUBHUH 1HTEepecy». Bonu moBuHHI OyTH
OCHJIBHI 1 BogHOYAac 1fikaBi. (Jlogarok 1)

ExcnepuMenTanbHi 3a/1a4i € OHUM 13 Pi3HOBH/IIB BIPOBAKEHHS (PI3UIHOTO
EKCTIIEPUMEHTY NMpU BUBYEHHI (i3uku. be3 (hi3nuHOro ekcrnepumMeHTy ypok (hi3uku
BTpavyae CBOIO OCHOBHY MPUBAOJIUBICTD, sIKA MOJISTAE B TOMY, [0 YUYE€Hb MA€ 3MOTY
caM NEpPEeKOHATUCS B ICTUHHOCTI ICHYIOUMX TBEPIXEHb, =~ JOTOPKHYTHCH ~ /10
MPUIIAJIIB, 3TUBYBATUCH MTOOAYEHOMY, 3aMUCIIUTUCH HaJl HUM. 3aly4eHHS YUHIB JI0
CUCTEMAaTUYHOTO BUKOHAHHS €KCTICPUMEHTAJILHUX 3a7a4 J103BOJIsi€ CHOPMYBATH B
HUX Takl EKCIEePUMEHTAlbHI BMIHHS, SK YMIHHS CIOCTEpIraTH, YyMIHHS
KOPUCTYBATHUCS BHUMIPIOBAJLHUMHU MpUIaZaMH, YMIHHS BUKOHYBaTH JOCIIJIH.
KoskHe 3 Iux yMiHb CKJIQJIHE Ta CKIAJAETHCA 3 TIEBHOI KIJTLKOCTI MPOCTHUX.

Yminna npoeooumu cnocmepesricennsn nepeodauae maxy nociioo8HicHb
oiii:

+ YSIBUTH METY CITOCTEPEIKECHHS;

- CTBOPUTH YMOBH, HCOOXIJTHI JIJIsI CITOCTEPEKEHHS,

- IPOBECTH CIIOCTEPEIKEHHS;

- BA3HAYUTHU CTOPOHHI (haKTH, ypaxyBaTH iX;

- 3a(hIKCYyBaTH PE3yJIbTaTH CIIOCTEPEIKEHHS;

- c(hOpMyJIFOBATH BUCHOBOK.

Yminna euxonyeamu oocnio konkpemuszyemocsa 6 makux 0iax:

- c(OpMYJIFOBATH METY JIOCTIAY;

- BUBHAYUTH YMOBH, HEOOX1IH1 JIJIsl MPOBEICHHS TOCIITY;

- PO3pOOUTH CXEMY JOCIIY;

- pO3pOOUTH TIJIaH MPOBECHHS JOCIITY;

- CKJIACTH MOJIENb JIJIsl TPOBENICHHS TOCIITY, POBECTH HOTO;



- BU3HAYUTHU CTOPOHHI (DaKTOPH, yCYHYTH iX JiI0;

+ CAMOCTIHHO 3pOOMTH BUCHOBOK 13 JIOCTITY.

Yminnsa 3oiiicniosamu eumiproeannsn eumazac:

- BUBYEHHS OYJIOBU Ta MPUHLIUITY Ail OpUiady;

- 3HAHb OJIMHUIIb BUMIPIOBAHHS (PI3UYHUX BEJIMYUH;

- YMIHHSI BU3HAYUTH LIHY MOUIKH Ta MEX1 BUMIPIOBaHHS;

- YMIHHS 3HIMATHU MMOKa3aHHS 3 MPUJIAIiB;

- yMiHHS (IKCYBaTH pe3yiabTaTh BUMIPIOBAHHS;

- YMIHHST ~ BHM3HauaTd  palliOHaJIbHMM  crmocid  3amucy  pe3ysbTarTiB
BUMIPIOBAHHS;

- YMIHHSI aHAJII3yBaTH pe3yJbTaTH BUMIPIOBaHHS, pOOMTH BUCHOBOK.

bynyun Hociem mnouaTkoBoi iHGopmarlii, (I3UYHUN EKCHepPUMEHT, IO
NIEPEKOHY€E CBOEID OO ’€KTUBHICTIO, € BHPA3HUM 3a CBOE€I MPEIMETHICTIO,
€KOHOMHUM IIIOJI0 3aTpaT HABYAJHHOTO Yacy, BpaKalOUMM, a TOMY JIETKO
3armam’sITOBY€ThCS, aKTUBHO (POPMY€E 3HAHHS yUHIB.

TakuMm ynHOM, (QI3UYHUN EKCIIEPUMEHT Ma€ MEBHY CTPYKTYpy. KoxkeH 3 ioro
€JIEMEHTIB € HEOOX1THUM JJIsl TIOCATHEHHS BiJIMOBITHOTO PIBHA 3HAHb, TPAKTUYHUX
yMiHb 1 HaBUYOK Yy4HIB 3 ¢i3uku. [IpeacraBuTu naHy CTpyKTypy MOXKHa 3a

JIOIIOMOT'0}0 HACTYITHOI CXEMU:

®i3nuHMnii eKcnepumeHT

l l l

DemoHcTpauiiiHi CaMOCTiliHWii EKcnepuMeHTanbHi
pocnign 3agaui
dyHpame | JdocnigHu | MonitexHiuni JomawHi ®dpoHTaNbHUi Jomawi
HTaNbHI LbKi Aocniam eKcnepumeHT crnocTepexXeHHn

—

®dpoHTaNbHI AOCAIAM | cnOCTEpeXKEHHA dpoHTanbHi NnabopaTopHi poboTtn




JTEMOHCTPAIIMHUN EKCIIEPUMEHT

VYV nanii cxemi 0cOOJIMBE 1 BaXJIMBE 3HAYCHHS 3aliMae JIEMOHCTpAIliiHUN
exkcriepuMeHT. BiH gae 3Mory uepes BiAUyTTs Y4uHIB (JOpPMYBaTH B HUX MOYATKOBI
ySIBJICHHS TIPO SIBUIIIA, 110 BUBYAIOTHCS, CTBOPIOBATH YyTTEBI 00pa3u, K JEKaTh B
OCHOBI 0araTboX (Pi3MYHUX MMOHSTh.

OOpazHe MHUCIEHHS — II€¢ OJWH 13 pIBHIB MEPETBOPEHHS I 3aCBOEHHS
iHpopMmairii. ExcrnepuMeHTaJIbHI  MCHXOJIOTIUHI  JOCHIKCHHS  MEPEKOHIMBO
CBIYaTh, IO CTBOPEHHS O0Opa3iB MO3WTHMBHO BIUIUBAE€ HA TPOIYKTUBHICTD
MUCJIEHHSI B PI3HUX BUJAX JISIIBHOCTI. TOMY pO3BUTOK OOpa3HOTO MHCIIEHHS Ha
YpOKax € BaXJIMBOIO CKJIaJ0BOI0 (POPMYBaHHS 1HTEIEKTY Y4HIB. Y I[bOMY 3HAUHY
JIOTIOMOTY MO€ HaJaTh JEMOHCTPAIlIMHUI €KCTIEPUMEHT.

[lin yac memMoHCTpallii B y4HIB BUHHMKA€ MUTAHHSI «4OMY?», AK€ MOXKHA
BBXKATHU MEPIIMM KPOKOM JI0 PO3YMIHHA (Pi3UyHOTO siBUINA. JleMOoHcTparllii He
NOTPEeOYIOTh JOPOroro oOJajHaHHA, 1 ACSKl 3 HUX MOXHA BUKOHATH BIOMa YU
¢bponTanbHO Yy Kiaaci.(JomxaTok 2 )

bynyun Hociem HaB4anbHOI iH(OpMaIii, JEMOHCTPAIMHUN EKCIIEPUMEHT
XapaKTEPU3Y€EThCS 00’ EKTUBHICTIO Ta 00OPA3HICTIO, BIH €EKOHOMIYHUN IIOJ0 3aTpaT
HAaBYAJBHOTO 4Yacy, akTuBHO (Qopmye 3HaHHA yuHIB. [lim dYac HaBYaHHS
EKCIIEPUMEHTY KEPYEThCS 1X CIPUHHATTAM 1 HOPMYIOTHCSI BUCHOBKH.

Tak, BUBYAIOUU CIIOTY4YE€HI MOCYAWHH, TIPOBOIUMO HU3KY JAEMOHCTPAIIHHUX
JIOCITIJIIB, 3 SIKUX POOJIATHCS BIJMOBIAHI BUCHOBKH.

HMocain 1. [IBi mposopi TpyOku 3’€AHaHI TYMOBOIO TpPYyOKOI, sSIKa Mae
3aruckad. B onHy 3 TpyOOK HammBaeMo BOAy. SIKIO 3aTHUCKAY 3HATH, BOJIA 3 OJTHIET
TpyOKH TEepeTiKae B 1HUIY JOTH, MOKUA MOBEPXHI PIAMHU B 000X TpyOKax He
BCTAHOBJISITHCA HAa OJTHOMY PiBHI.

Hociaia 2. (oO6mamHaHHS T€ came, IO 1 B MOMEPEAHhOMY JOCTIAL). 3MIHIOEMO
MOJIOKEHHS OfHI€T 3 TPYOOK BIJHOCHO 1HINOI (TPYyOKy MiHIMAEMO, OITyCKAaEMO,
HaXUWISIEMO).

He3zanexxHo BiJ B3a€MHOTO MOJIOXKEHHS CIIOJTyYE€HUX MOCYIUH BUIbHI
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MOBEPXHI PIAUHU B HUX YCTAHOBIIIOIOTHCS HA OJTHOMY PiBHI.

Hocain 3. IloBToproemo mepmmidi AOCTiA, ajae OgHy 3 TPYyOOK 3aMiHIOEMO
TOHIIIOIO JTOBLJILHOI (POpMH.

BinpH1 moBepxHI HEPYXOMOi PIIMHM B CIIOJIYYEHHUX IOCYAMHAX JOBLIHHOT
(bopMHU BCTAaHOBIIOIOTHCSI HA OTHOMY PiBHI.

Hocuain 4. IloBToproemMo mnepmuid J0cCiij, ajle B OJHY 3 TPyOOK HaJIMBAEMO
CIOYATKy PiIUHY 3 OUIBIIOK TYCTHHOI, a MOTIM i3 MeHmiow. Ilicms Toro, sk
3aTUCKA4 3HATH, PIBHI PIIUH Y TpyOKax OyayTh Pi3HUMHU.

BisibHI TTOBEpXHI HEPYXOMHUX PIZHOPIAHHUX PIIUH Y CIOJYYEHUX MOCYJIMHAX
BCTAHOBJIEH] Ha PI3HUX PIBHSX.

Hocuaia 5. Ckigna TpyOka 3’€JHaHa TYMOBOIO TPYyOKOIO 3 TirneTkoro. ['ymoBa
TpyOKa MEpeTHCHYTa 3aTHUCKayeM. Y CKISHY TpyOKy HAJIMBAa€EMO BOJY, a HINETKY
OIyCKar0 SKOMOTa HIDKYE. SIKIIO 3aTWCKad 3HATH, TO BOJA CTPYMCHEM ITOYHE
MMIHIMATHUCS HaJ HAKOHEYHHUKOM MIMETKH.

[Tpunumn aii poHTaHa, apTE31aHCHKOTO KOJOAA3sl 0a3y€eThCsl HA BJIIACTUBOCTI
CTIIOJTy4€HHUX TTOCY/IUH.

VYci neMoHCTpaliifHi TOCTIIM MOXKHA TIOIIJTUTH Ha TPYU OCHOBHI TPYTIH:

- IOCTI U, IO JTA0Th TTOYATKOBE YSBJICHHS Tpo siBUIa (Hociif 1).

- TOCJI !, 110 AAI0Th MOKJIMBICTD JTOCTITUTH BIACTUBOCTI TUT 1 SBUII (JOCITIT
2,3,4).

- TOCJIIA, WO TOKAa3ylTh 3aCTOCYBaHHSA SBUI a00 BHUKOPUCTAHHS iX
BJIACTUBOCTEH (ocif 5).

Knacuynux pocnigiB (i3uku, SK MaloTh BEIUKE 3HAYEHHS ISl PO3BUTKY
HayKH, MOPIBHIHO HebaraTo, 1 JajeKko He BCl BOHM MOXYTb OyTH TOCTaBJICHI B
HIKITbHOMY  (i3uYHOMY KaOiHeTi. Mexi 3acTtocyBaHHS (DyHIaMEHTaJIbHOTO
JIEMOHCTPALIIMHOTO €KCIEPUMEHTY IIUPOKI, Maixke KOXHE (I3UYHE SIBUILE
MIKIJTBHOT MPOTPaMy MOKHA TIOKA3aTH Tak, MO0 BOHO CTAJI0 BUXIIHUM ITyHKTOM
dbopmyBaHHS (I3UUHUX TOHSTh.

3 mi€i mo3uiii 10 (QyHIAMEHTaTbHUX MOXHA BIAHECTH TakKi JOCIIIH:

JIEMOHCTpAIIisl MEXaHIYHOTO PYXY, KOHBEKIIisl, KUITIHHS, HArPIBaHHS MPOBITHAKA
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CTpyMOM 1 T.1. [HMMU cioBamu, BUBYATH Maibke KOXHE MUTAHHA WIKUIHLHOTO
Kypcy Gi3UKH MOXHA 3 TOCTAHOBKHU BUX1IHOT PyHIaMEHTAIBHOI IEMOHCTpAIIii.

VY HaBeleHOMY BHIIE MPHUKIIAJlI BCl TPU TPYNH JIEMOHCTPAIIMHUX JOCIIIIB
CTaBJISATHCS HAa OHOMY ypOIll. AJie 1€ MOKIIUBO He 3aBx1u. [I0ACHIOETHCS 11e TUM,
110 3a MPUHHATOIO CXEMOIO MOOYAOBH IIKUTEHOTO Kypcy (13MKH MPOIEC BUBUYCHHS
HOBUX (I3UYHUX SBHUI MOXKE€ BHUBYATHChH y PI3HHUX Kjacax Ha PI3HUX PIBHAX
CKJIQIHOCTI.

BpaxoByrour TeHJEHIIi PO3BUTKY HAaBUAJbHOTO EKCIIEPUMEHTY, MOXHA
3poOUTH BUCHOBOK, IO B HAIll Yac HAWOUIbIIE BIJMOBIIAE CBOEMY MPU3HAUCHHIO
TakKa CUCTEMa JIOCIHi/IIB, B SIKI METOJIU 1 MPUHOMH B1I0OpaKat0Th Cy4yacHI METOIU
1 Ii3HAHHSI, a 00JaJHAHHS J1a€ 3MOTY:

- BLATBOPIOBATH JOCIIAM, IO CTAHOBIIATh OCHOBY (P13MYHOI HAYKH;

- BCTAHOBJIIOBATU BAXUIMBI KIJIbKICHI 3aKOHOMIPHOCTI i BUMIPIOBAaTH OCHOBHI
G13U4H1 BEIMYMHHM, SIK BUBYAIOTHCS B IITKOJI;

- IEMOHCTPYBAaTH OCHOBHI MPAaKTHUYHI 3aCTOCYBaHHS (I3UYHUX SBUIL 1

3aKOHIB.

CHHOCTEPEXKXEHHS TA JOMAILIHI JOCJIIIMN.

HaBuaroun, M 4acTO BUKOPUCTOBYEMO >KHTTEBHM JOCBIJ Y4YHIB, 3HAHHS, SIKI
n00yTi HUMU T03a 1IKoj0t0. el gocBin y aited pisHuit. BiH 3a1eXuTh BiJ TOTO,
HACKUIbKU CaM Y4Ye€Hb TONMUTIMBHUH, M0 BIH YUTA€E, SIK COpUMMAE KIHODUIbMHU, SIK
yMi€ KOPUCTYBaTUCh TMOOYTOBOIO TEXHIKOIW ToOIIo. Bukmanatoun ¢Gi3uky, Mu
MOBUHHI HE TIJILKM BpaxOBYBaTH L€ JOCBiA, a i opraHizoByBaTu Horo. ToMmy Ha
CBOIX YpOKax s BEJIMKY YBary NpHUIUISI0 JEMOHCTPYBaHHIO JOCHIJIB Ta
HaroJIONIyl0 Ha Ba)KJIMBOCTI MOBCSAKACHHUX JIOMAIHIX CIOcTepekeHb. [lopsia 13
CIIOCTEPEKEHHSAMHA HE MCHII BaXXJIMBUM BHJIOM pOOOTH, IO CHOpsSMOBaHA Ha
camMocTiiHe 3700yTTs  3HaHb YYHSMH, € JOMallHiil ekcnepuMeHT. Bpane
MOETHAHHS TCOPETUIHOTO MaTepially Ta EKCIIEPUMEHTY, K IMOKa3y€e MpaKTHKa, 1ae
HaWKpamui pe3ynbTar, Ja€ VYYHSIM 3MOTY JIOCTOBIPHO TIEPEKOHATHUCS B

CIIPABEIJIMBOCTI TUX HAYKOBHX IMOJIOKEHB, IKI BABYAIOTHCS HA ypoIli. 3T1IHO 3
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HOBOIO MPOTpaMOI0 Ha BUBYEHHS (I3UKU BIIBOJUTHCA Maya KUIbKICTh TOJUH.
BukoHytoun gomaiiHi eKCrnepUMEHTasbHI po0OTH, MU MOXEMO BHUKIHUKATU
iHTepec 0 BHUBYCHHSA (DI3UKH 1 CHOPUITH KpaIloMy 3aCBOEHHIO Martepiaiy.
(Jomarox 3)

MeTton 1 3aBmaHHS JAEMOHCTpAIlii MOXYTh OyTH PI3HUMHU. YUHSIM [TyKe
noj00a0ThCcsl HECTaHAAPTHI JIEMOHCTpAIlii, IO JI03BOJSIIOTh TOJIMBHUTHCS Ha
SBUINA 3 1HIIOI TOYKHA 30pYy, BHSBISIIOYM HE3BUYHI BIACTUBOCTI 3BHYHUX
MOOYTOBUX peueH.

Hanpukaan:

Aeuwe mepma.

Jns nemoHcTpalii HeoOX1THO MaTH Bl KHIXKKH Y M’ SIKiM OOKIaguHIN 3
BEJIMKOI0 KIJIBKICTIO CTOPIHOK. KHWXKH pO3MIIIYIOTh MOpPSiA 1, MOYEProBO
NEPEropTaroyl iX CTOPIHKH, YTBOPIOIOTH 3arajbHy CTOIKY JHUCTIB. Jlami gBom
YUHSIM TPOTIOHYETHCS P03’ €HATH 11 KHIKKHU. 3yCHILIS, SIKI BOHU MPUKIAIAI0Th,
CBIIYaTh MPO JYXE BEIUKI CUIIU TEPTS, 1[0 BUHUKAIOTh M)XK CTOPIHKAMH.

Cuna Apximeoa.

HanoBHMMO BOAOIO MpO30py IJIACTUKOBY IUIALIKY. Bcepenuny 3aHyproeMo
KOPOK 1 MIIIHO 3aKpuBaeMo IUIAIIKY. [liHIMaeMO TUISIIKY Bropy 1 mepeBepTaeMo
ii. Kopok mounHae crmBatu (pyxarucs Bropy). LlIBuako Biamyckaemo TUISIIKY.
[lin yac mamiHHSA A0OpEe BUIHO, IO KOPOK 3QJIMIINAETHCS HEPYXOMHUM BIJIHOCHO
IUSIIIKA  JAOTH, JOKM BOHA HE 3yNHMHUTHCA, TOOTO JIOKM BCsl cuctema Oyne
nepebyBatu B cTaHi HeBaroMocTi. [licis 1poro mociigy y4HI JIETKO MOXYTh
3pOOHUTH BUCHOBOK, 1110 332 YMOBH BiICYTHOCTI Bard B CUCTEMI piMHA — T1JI0 HEMAE
BUIIITOBXYBAJIBHOI CHJIH, & OTXKE, IEPIIONPUINHOIO BUIIITOBXYBAJILHOT CHIIH € CHJIa
TSOKIHHSL.

Lenmp mac.

[IImaTok mpsIMOTO APOTY MiJBIMIEHO HA HUTIII 3a cepenuny. CrocTepiracThes
piBHOBara. [1oTiM oAauH 3 KiHIIIB 3TMHAIOTh y/BIYi, 1 piBHOBara APOTUHU BiApasy
nopyuyerbes. Yomy?

Ilogepxnesuii namsne.
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Jle3o s roninHg (200 ToJIKy) 00epeXHO KJIaayTh Ha MOBEPXHIO Boau. JIe3o
IUIaBa€ Ha TIOBEPXHI, X04a TyCTHHAa Marepiaiy, 3 SIKOTO HOro BHUTOTOBIJICHO
(3a130), HabaraTo OisibIa 3a TYCTHHY Boju. Yomy?

ITnhaeanna min

Jlo HeBenuKOi CBIUKM 3HU3Y NPUKPIIUIIOIOTH TATapelb Tak, 100 CBIYKa
maBaja y mocyAuHi 3 Boo0. BepxHill KiHellb CBIYKU MPU I[OMY JIEJb BUCTYIIA€
HaJ Bo010. CBIUKY 3amalioloTh. SIK TOBro ropiTuMe cBiuka?

OaHuM 13 BHUJIIB €KCIIEPUMEHTAJIBHOI JIOMAIIHBOI pOOOTH € BUTOTOBJICHHS
caMOpOOHMX HaumpocTimux npuiaais 1 mogenei. ( Homatok 4). Kpami moxeni i
npuiaan Tpeda JeMOHCTPYBATH B KJaci.

VY HaBuanbHOMY Ipoueci Pi3nYHUI eKCIEPUMEHT MOXE BUKOPUCTOBYBATUCH
Ha MOYATKy YPOKY 3 METOI CTBOPEHHS MPOOJIEMHHUX CUTYallil, BCEPEANH] YPOKY
1] Yac NEepeBIPKM BUCYHYTHX TINMOTE3 1 B KIHII YPOKY Ha €Tami 3akKpilyIeHHS
3HaHb.

®di3uka — OJMH 13 HAWCKIAJAHIIIMX MPEIMETIB, 0 BUBYAIOTHCS B IIKOJI 1,
pa3oM 3 THUM, HaWOUIBII 3aCTOCOBAHUU Yy WIOJAEHHOMY XUTTI. Po3nmoumnaroun
BUBUYEHHS Kypcy (I3UMKM, KOXKEH BUMTEIb I[IparHe JAOCAITH SKHaWKpalux
pe3ynbTaTiB 1 HamaraeTbcs chopMyBaTH IHTEpec A0 NpeaMera. BukoHyrouu
JIOMAIIIHI JTOCJIJIA, Y4YHI CaMOCTIHHO 3J00yBalOTh 3HAHHS, a HE JICTAlOTh iX Yy
rOTOBOMY BHUIUIAAlI BiA YyuuTeds. MOXIMBICTh 3aCTOCYBaHHS JOCHITHOTO 1
YaCTKOBO-TIONTYKOBOTO METOJIy CHPHUSE PO3BUTKY AKTMBHOCTI 1 CaMOCTIHHOCTI
YYHIB, BJIOCKOHAJIOE X MpPaKTU4HI BMIiHHS 1 HaBHYkH. HeoOXimHICTH camomy
BUKOHATH JOCJII, PO3BUMBAaE B HHUX Mi3HABAJIbHI 1HTEpPECH, TBOpYl 3110HOCTI,
KMITJIUBICTh Ta CIIOCTEPEKEHHs, Oa)KaHHS TIOMOJATH TPYAHOII 1 JOCATTH
IIOCTABJICHOI METH.

JlomaiiHi OCHIAM 1 CHOCTEPEXKEHHS, iX aHami3 3py4YHO MOEAHYBATH 3
MIEPEBIPKOIO 3HAHB Ta 3AKPIMJICHHSM 3aCBOEHOTO MaTepiany. YUHi MOBUHHI MaTH B
30LIMTI 3BIT MPO BUKOHAHY pOOOTY, SIKWA TOBUHEH MICTUTH KOPOTKHUM OMMC
poOOTH, CXEeMaTW4YHI MAaJIOHKH, PE3YJbTaTH CIIOCTEPEKEHb, BHUMIPIOBAHbD,

MMOSICHEHHS 1 BUCHOBKH.
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IIpuxknaanu 3aBaaHb:

- 3HAIOYM CEPEJHIO JTOBXKHHY KPOKY, BUMIPSWTE BiJICTaHb BiJ BaIlOro JOMY
JI0 IIKOJIH;

- BI3bMITh IIBEMHY KOTYIIKY, MOpPaxXyHTe CKUIbKHM BUTKIB Ha 1i MOBEPXHI 1
BUMIPSIUTE JOBXHHY, AKy 3aiiMalOTh IlI BUTKU. BH3HAUTE TOBUIMHY IIBEHHOT
HUTKH.

PesynbTar BUpa3iTh y MiJTIMETpax 1 CAHTUMETPAX;

- 00YHUCIITHh 00’ €M MOBITPS, 10 3aIIOBHIOE Ballly CHAJLHIO;

- BU3HAUTE 3 SKOI MIBUAKICTIO BU mpobiraere 100 M, BBaxkamuu pyx
PIBHOMIPHUM;

- IOKJIAJIITh HAa CKIISIHKY KapTOHHY CMYXKY 1 Ha Heil moHeTy. Illo cTaneThcs 3
MOHETOIO, SIKIIO PI3KO BUCMUKHYTH CMYXKKY?

- 3 MaclITa0HOI JIHIMKK Ta JABOX OJIHAKOBUX KOPOOOK BHUTOTOBTE TEpE3H.
BaxxkaMu MOXYTh CIY>KUTH MOHETHU. 3a JIOMOMOTOI IIMX TEpe3iB BU3HAUTE
CEpEeIHIO Bary CIpHUKA, 3BaKMBIIN KOPOOKY 3 CIpHHMKaMHU Ta 0€3 CIpPHUKIB,

- O0YMCIIITh TUCK, SIKHW BH CTBOPIOETE Ha MIJJIOTY, KOJU CTOITe Ha OJHIN Ta
nBoX Horax. [lmomry noTWKy B3yTTs J0 MiAJIOTH BUMIPSNTE, KOPUCTYIOUUCH
NarnepoM 13 30IIMTA B KIITHHKY.

- BIAMITBTE TeMIeparypy, sKy TIOKa3ye Ball KIMHATHHM TEPMOMETP.
[IIMaTo4oK TOHKOi TKAaHWHHU 3MOYITH BOJOK ¥ OOrOpHITH HEKW KYJIbKY
tepMmoMetpa. [IpocTexTe, iKy TeMnepaTypy Hokaxe TepMmomMerp uepes 2,4,6 XB.

BukoHaHHS TakuxX JOMAITHIX JOCTIAIB — Me OaraToyHKIIIOHAIBHUNA METO/I,
mo 3a0e3neuye OuUlblly MOBHOTY  3aCBOEHHS — MaTepially, TpHUBaille
3armam’SITOBYBaHHS WOTO 1 TIMOIIE PO3YMIHHS, CIPHUSiE€ PO3BUTKY IHTEpECy [0
npeaMera, CaMOCTIHHOCTI B poOOTI Ta MIATOTOBII YYHIB O TPYJAOBOI JiSTIHOCTI.
BukopucranHs 3aBaaHb JJis1 JIOMAIIHIX JIOCTIAIB Ja€ MOXIHUBICTh BYHUTEIIO
36KOHOMHUTH Yac Ha ypoIll MJis I1HIIMX HE MEHII BAXJIMBUX IUTaHb KypCy,
MiATBEPANTH BHBYCHHS MaTepialy HAOYHMMM TMPAKTHYHUMH TPUKIAIaMH, IO
3YMOBIIIO€ MOTHBAI[II0 HABYAHHSI.

OTxe, MKUTbHUNA (PI3UYHUN €KCTIEPUMEHT y BCiX oro opmax €
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BXKJIMBOIO YACTUHOIO HABYAJIBHOTO MPOIIECY 3 (Pi3UKHU.

Bukopuctanis (i3M4HOr0 eKcIepuMeHTY B HaBYaJbLHOMY Iipoueci 3
dizuku 103BOJISIE:

- MPOLTIOCTPYBAaTH BCTAHOBJICHI B HayIll 3aKOHM 1 3aKOHOMIPDHOCTI B
JOCTYITHOMY ISl YYHIB BUTJISAI 1 3pOOHUTH X 3MICT 3pO3YMIIUM JIJIsl YUHIB;

+ MABUIIUTYA HAOYHICTh BUKJIAJJAHHS;

- 03HaHOMHTH Y4YHIB 3 €KCIIEPUMEHTAIBHUM METOJIOM JTOCIHIKEHHS (PI3UIHIX

SIBUIII,

- IOKA3aTH 3aCTOCYBaHHS (I3MUHMUX SIBUI, 110 BUBYAIOTHCS, B TEXHII,
TEXHOJIOT1IX Ta OOYTI;

- IOCUJIUTH 1HTEPEC YUHIB 10 BUBUYCHHS (P13UKHU;

- (popMyBaTH MOMITEXHIYHI Ta AOCIITHO-EKCIIEPUMEHTATOPChKI HABUYKHU.

Bci popmMu  mkiabHOrO  (Pi3MYHOTO EKCHEPUMEHTY CHPHSIIOTH  OUIBII
rIMOOKOMY BUBUYEHHIO 3aKOHIB (DI3MKH, a TAaKOX HAOYTTIO YUYHSMU MPAKTHUYHUX
HAaBUYOK y (i3M4HOMY ekcnepumeHTi. OCHOBHE 3aBJlaHHS BUHTENS €()EKTHUBHO
HOro BHUKOpPUCTaTH [UIsl OJAEpXKaHHS  HAWOUIbLI TMO3UTUBHOTO pe3yjbTaTy Yy

HaBYaHHI.
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BUCHOBOK

MaxkcuManbHUM PO3BUTOK Mi3HABAJIBHUX CHUJI YYHIB MOXKE OyTH JOCSTHYTH
[UIIXOM 3aCTOCYBaHHS JOCTIAHUIIBKOIO METOAY IiJ 4Yac BJAJOro MO€IHAHHS
KJIACHOT Ta To3akjiacHoi pobotu. Jlemio pi3HMiA XapakTep 3aBllaHb Ha ypolll Ta B
o3aypovHiii poOOTi, PI3HUIA B OOCTAHOBII, YMOBaX Ta CHUTYaIlisiX CHPHUSIOTH
(GhopMyBaHHIO TBOPYHUX PUC OCOOMCTOCTI YUHS.

JlomamiHi 3aBAaHHA MOXYTb MPOMOHYBaTHCh K OOOB’SI3KOB1 ab0 JuIIe st
Oaxkaroumx siK ojHa 3 (popM nozakiaacHoi podoTu. O4eBUIHO, MEPIIE € MOKIUBUM
y TUX BHUIAJKaX, KOJU MPOBEACHHS JOCIIHPKEHHS BUMarae Hebarato 4acy (o0 He
NepeBaHTaXKyBaTH YUYHIB) Ta HasIBHOCTI Xx0o4a O eleMeHTapHOTro o0JiafHaHHs. SKIII0
EKCIIEpUMEHTaJIbHA pO00Ta JA€ThCsl K OOOB’SI3KOBE JIOMAIIHE 3aBAaHHS, TO
3aBJIAHHS 1HIIMX BUJIB MAIOTh OYTH 3BE/ICHI 10 MIHIMyMY.

JocBig poboTH MIATBEPKYE, M0 JOCTYMHI €KCIEPUMEHTAIbHI JOCHIIKEHHS
KOPUCHO JaBaTH sIK OOOB’S3KOBE JIOMAIITHE 3aBAaHHS, aJKe MPOBEACHHS IIMX
poOIT, K MPaBUIIO, 30YyJIKY€ 3aI[IKABJICHICTh Y BCIX YYHIB, Y TOMY YUCHI i THX, XTO
MOTaHO BCTUTAE, & CUCTEMAaTHUYHE BKIIOUEHHS iX y HABYAIBHHUI TPOIEC CIIPUSE
(dbopMyBaHHIO TIMOOKOTO Mi3HABAIIBHOTO IHTEPECY.

[To3zaknacHi (AoMalliHi) JOCHIAA Ta CHOCTEPEKEHHS HAJA3BUYANHO BaXKIIMBI SIK
JOTIOBHEHHS J0 MIKUJIBHOTO (PI3MYHOrO0 EKCIIepUMEHTY. BOHM  J103BOJISIIOTH
po3mpuTu chepy 3B’ 43Ky TEOpli 3 MPAKTUKOIO, IPUBYUTH YUHIB JO CAMOCTIHHOT
JOCIITHUIIBKOT poOOTH, PO3BUBATH B HUX I1HTEpeC A0 (PI3UKM Ta TEXHIKH,
nepedopOTH MMOMUIIKOBI YSIBJIEHHS JICKOTO 3 HUX PO T, 110 (Di3UUHI SBUIA MOXKHA
CIIOCTEpPIraTH TIUIBKH 3a JOTIOMOTOIO CIIeIialbHUX TTPUIaIiB.

JlomarHi TOCTiAM Ta CIIOCTEPEKEHHS 1€ B JOPEBOJIOIINHI Yacu MPOMaryBas
O.B.Ilunkep, y pangacekuii mnepiog — [1.O.3HamMeHChKUM 1, 0COOJHUBO,
C.®.ITokpoBchkuit. OpgHak 10 LBOTO 4Yacy I€d METOJ HaBYaHHS HE Mae
JIOCTaTHHOTO TOIIMPEHHS Ha TPakTuill. SIK BiIoMO, €(PEKTUBHICTh 3aCBOEHHS
3HAHb 3aJICKUTH BiJl MIJKJIIOYEHHS J0 MPOIECY Mi3HAHHA PI3HOMAHITHUX OPTaHiB
BIIUYTTIB JIFOJUHU Ta 3aCHOBYEThCA Ha O€3MocCepeqHiX BITUYTTAX, CHPHUIMaHHI,

YABJICHHAX IIPpH KOHTAKTI 3 pCaJIbHNMHU IIPpCAMCTAMHU Ta SIBUIITAMMU.
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P03BUTOK TBOPYOrO MUCIEHHS Y4HIB, 3aJy4€HHS iX J0 KOHCTPYIOBAaHHS Ta
BUHAX1IHUIITBA — BA&XJIUBE 3aBJAaHHS, PO3B’S3aHHA SKOTO JOIMOMOXKE MITAM Y
0COOHCTICHOMY PO3BUTKY.

BukoHaHHS eKcliepUMEHTalIbHUX 3aBlaHb JIOTIYHO TOB’SI3y€ TEOPETUYHI
3HaHHS 3 JXKUTTEBUM IMOBCSAKIECHHUM JIOCBIJOM Y4HIB, CIPHUSIE OCMHCICHOMY
NEepPeHoCy 3HaHb 3 OJIHIE] TEOPETUKO-TIPAKTHYHOI CHUTyalii B iHIIY, (opmye
TEXHIYHE MUCJICHHS, PO3BUBAE YABY Ta PO3LIUPIOE cepy 3aCTOCyBaHHS 3HAHB; B
YUHIB PO3BUBAETHCS JOMUTIUBICTb PO3YMY, CAMOCTIHHICTh VY CY/KEHHSX,
IPaLEeT00CTBO Ta HAMOJIETIUBICTh Y JOCATHEHHI IOCTaBIEHOT METH.

HocBin poOOTM  moOKazye, IO B YCiX 0€3 BHUHATKY EKCIEPUMEHTAIbHUX
3aBlaHHSAX € pPe3epB  3aJIy4YeHHA Yy4YHIB JO  €JEMEHTIB  MOUIYKOBOI,
KOHCTPYKTOPCBKOT JISITIBHOCTI, 10 TBOPYOCTI, 10 € €(DEKTUBHUM JIJII CAMOOCBITH
Ta opraHizailii Mi3HaBaJIbHOI JISTILHOCTI OCOOMCTOCTI.

HoBi yM0BH BHCYBatOTh 0COOJMBI BUMOTH IO MOJIOJIUX JIFOZEH, 1110 BCTYNalOTh
y KUTTS: BOHU MOBUHHI OyTH MUCJISYUMHU, 1HIIATUBHUMH, caMOCTitHUMU. Tomy
nepes MeAaroriyHo HAayKOK CTOITh 3aBJaHHA PO3BUTKY MHUCJIEHHS YYHIB,

dbopMyBaHHS B HUX YMIHHS TBOPYO 3aCTOCOBYBATH 3HAHHS HA MPAKTHIII.
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Jlooamok 1
Ilpuknaou munoeux excnepumenmanvhux 3a0ay ona 10 knacy

OcHOBM KiHEeMATHKH
1. JlocmimuTy XapakTep pyXy HOBITPSHOI OyJIbOaIliky B CKIISHIN TpyOIl, HAITOBHEHIM
BOJIOIO.

OO6nanHaHHsL:: CKIITHA TPyOKa 3aBIOBKKH 1—1,5 M, miamerpom 1,2—1,5 cwm, 3anasHa 3

OJTHOTO KiHIIS, KOPOK, ITOCY/IFHA 3 BOJO0, MACIITa0HA JIHINHKA, TYMOBI KUTBIIS—2 IIIT.,
CEKyHJIOMID.

2. BusHauuT MakcUMaJbHY IIBHIKICTH MOCTYMAILHOTO PyXy KYJbKH, SKa
CKOYYETKCSI TI0 YKOJI00Y 13 33 JaHUM YKJIOHOM.

OGnamnanus: >x0n00 [amies, mITaTB 3 XpecTonomiOHOI0 My(TOrO 1 3aTHUCKadeMm,
MacirTabHa JiiHINKa, MeTajleBa KyJlbKa, METAICBUIA IITIHAP, CEKYHIOMIP.

3. JlocniuTy 3aIeKHICTh MPUCKOPEHHS PYXY KYJIbKH, SIKa CKOIYETHCS TI0 TTOXUIIOMY
#0100y, BiJT KyTa HaxwIy »xosoda. [1oOymyBaTu rpadik.

OOnagHaHH: 05100 ["asiies, TaTuB 3 XPEeCTOMOAIOHOI0 My(PTOIO 1 3aTHCKaYeM, Me-
TaJieBa KyJibKa, TPAHCTIOPTUP, MacIITaOHa JIHINKA, CEKYHIOMIP.

4. BusHauMTH CepeHE 3HAYEHHS Tepiofy OOEpTaHHS KYJIbKH, KA CKOUYETHCSA TI0
MOXUJIOMY 3KOJIOOY.

OGnaHanHs: k05100 ["aniiest, mTaTuB 3 XpecTonoi0HOK My(dTOIO 1 3aTUCKAYEM, Me-
TaJieBa KyJIbKa, CEKYHIOMID.

8. BwusHauuTH KyTOBE MPUCKOPEHHSI 00EPTATIHHOTO PYXy KYJBKU TPU CKOYYBaHHI il
T10 TIOXUJIOMY KOJIO0Y.

OOnamHanHs: x0n00 [amiies, mWITaTMB 3 XPECTONOMIOHOD MY(TOIO 1 3aTHCKayeM,

MeTajieBa KyJbKa, CEKyHIOMIP.

EaemenTu craTuku
1. BuzHaunTH MOJTYJ1b CUJIM TSDKIHHS, SIKA JII€ HA JITHIAKY.
OO6Jy1agHaHHS: JIIHIHKA, MOHETH.

2. BuzHauuTH MOMTYJTh CHITH TSDKIHHS HEOTHOP1HOTO CTEPIKHSI.
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3. O6naHaHHS: HEOHOPITHUM CTEP)KEHb, IITATUB 3 My(TOFO 1 3aTUCKAYEM, HUTKH,
MITHUHN IPIT, JiHIWKA, OJTIBEIh, TAOIHIISI T'yCTHHN PEYOBHH.
4. Bu3HauMTH Macy TiJjia.
OOnaiHaHHS: TATapelb HEBIIOMOI MacH, KalIOpOBaHUH TATapelb, JiHiiKa, OpyCOK.
5. Bu3HauuTH rycTHHY LEMIH.

6. OOnagHaHHA: IErjivHa, JiHIMKA, NpPYXUHHUN JHUHAMOMETP, TOHEHBbKa

JPOTHHA.
7. 3HalTH I'yCTUHY HEBIJJOMOT1 PEYOBUHHU.
OO6nagHaHHs: OPYCOK 3 HEBIZIOMOT PEYOBUHH, OPYCOK 3 BIIOMOI PEUOBHUHH, JIHIMKA,
OJTIBELlb, TAOJHILIS TYCTUHU PEUOBHH.
8. JlaHo nBa Tiya HeTpaBUILHOI (popma BuzHaunTy, 3 IKUX PEYOBUH BUTOTOBJIECHO 111
TLJIA.

OOnaHaHH : JBa TUIa HEMPABUIBHOI (DOPMU 3 PI3HUX PEYOBHH (IYCTHHA PEYOBUH LIX

T OLIBIIIA BiJ] TYCTHHH BOJIH), TOCYMHA 3 BOJIOIO, BAYKUTH TIEPIIIOTO POTY, IIBSIX,
JIHIMKA, IITaTHBa My(TOXO 1 3aTUCKAYEM, TAOJIUILIS T'YCTUHU PEYOBHH.

9. BusHaunTH po3pHUBHY HAPYTy MiJHOI IPOTHHU.
OO6nanHaHHS: TOHKA MiJJHA IPOTHHA, BaXK1JTh, IITATHB 3 My(TOIO 1 3aTUCKAYEM, JIeIara,

NPYXUHHUN TMHAMOMETD, JIiHIIMKa, OTIBELlb.

3axoHu 30epeskeHHst

1. BuzHaunTH MIBUAKICTH PyXY ABOX TUI MICIIS yAapy.

OOaiHaHHs; IepeB'siHa 1 IIACTUIIIHOBA KYJIbKM OJTHAKOBOTO JIIaMeTpa 3 HUTKAMH,
JHIMKa, IITATUB 3 My(TOIO 1 3aTUCKAYEM.
2. Kopuctyrounch yCTaHOBKORO JI0 331a4il 1, BUSHAUUTH 3MIHY IMITYJIbCY KOKHOT

KyJIbKH TiCTs yaapy. [lopiBHATH 3HAUEHHS 3MIHU IMITYJIBCY. 3pOOUTH BICHOBOK.

OO0naTHaHHS: TE caMe, 1o ¥ 70 3a1a4i 1.
3. BuzHaunTi 3MiHy €Heprii mpu He MPY>KHOMY 31TKHEHHI JIBOX KYJIBOK.
OOnaiHaHHS: ITATUB 3 My()TaMH 1 3aTHCKaYaMH, AEPEB'siHA 1 TUIACTUIIIHOBA KYJIBKU 3

HUTKaMU, MaCIlITA0HA JHIMKa, IITAHTeHIMPKYJIb, TAOJIULIS TYCTUHU PEYOBHH.
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Jlooamok 2

36ipHMK eKcnepuMeHTaNbHUX 3a4a4-4eMOHCTPaLi,
LLLO CPUAIOTb PO3BUTKY TBOPUMX 34i6HOCTe YUHiB HA ypoKax ¢i3uku

Hanmiina jamiia po3»kaproBaHHsA

3aeoanns

Bi3pMiTh 3BUUaliHy JIaMITy PO3KapIOBAHHS
6anky, Ha 0,25 51. Berapte mammy , sik 300pakeHO Ha MAJTIOHKY.
BaHKy 3 1aMIT0r0 ITOCTAaBTE Ha ITiIIOTY MTOPSI 3

crosioM HacTymiTh mpaBoro HOroro Ha JIaMITy 1, TPUMAIOUYKCh 3a

CTLUI, IOBUILHO CTaHBTE Ha Hel. SIK He TUBHO, JTamiia

3AUILIATHCS LILIOHO!

Ipumimxa
[1po BCsK BUTIAJIOK OJISITHITE B3YTTS

3 TOBCTOIO ITIJIOIIBOIO!

3anumann

1. Yomy namra, sika 3pobiieHa 3 Jy’ke TOHKOTO
CKJIa BUTPUMYE Bary BaIioro Tiia?
2. Hagenits npukIia v, KOJIM BAKOPHUCTOBYBAITU
KyJIeoii0Hy (hopMy /1711 CTBOPEHHS HA/IMILIHUX KOHCTPYKIIIA y TEXHiLll Ta
TIPUPOIL.
Hosacnenna asuuia
Jlamma — xynenomaioHoi popmu. Taki hopmu MaroTh 3MaTHICTH POMOAUIATH CHITY TIO
BEJTMKI MOBEPXHI, TOMY BUTPUMYIOTb 3HAUHI TUCKH 1 HaBaHTaXeHHs . Came ToMy

Oatrckadu, KaMepH MiABUILIEHOTO TUCKY MAIOTh KYJIICTY (hopMy.
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CrisiHka, Tapijika i MOHeTa

3asoanns
JlictraTu MOHETY, IO JIEKWTh Ha JHI Tapulli, HE 3MOYHMBIIM MAaJbIliB PYK, 3a
JIOTIOMOTOI0 CKJISTHKH,CIPHHUKIB 1 apkymia nanepy. (Boau B Tapimini
MOBUHHO OYTH MEHIIIE, HI)K MIBCKIISTHKH).
Ymoea
Bony 3 tapisiku BunuBatu He MoxHa. [1{006 BUKOHATH 3aBaHHs, Tpeda 31M’SITH
apKyll Mamnepy,minajuTd Horo 1 MOKIAacTH y CKISHKY. Jlatm wac mnamepy
pPO3rOpITHUCH.
IIBuaKO MEepeBEepHYTH CKISIHKY 1 HOCTAaBUTU il B TapuUIKy 3 BOJOIO HOpsA 13
MOHETOIO.

Boz[a IOTpaInuTh 10 CKIIXTHKH.

3anumannsn
1. YoMy Boja mnoTpamise 10 CKJISIHKH?
2. Slxuii Tuck Oyae matu ras y " CKJISIHIII MICII TOTO,
AK BIH OXOJIOHE? ~
3. lllo craHerbcs, SKMIO Ha — | CKISIHKY IIOCTaBUTH

IIIMATOK JIbOY?

Hosacnennsa saeuua

Tuck ra3y mig yac HOro OXOJOKEHHS 3MEHIIYETHhCS, a 30BHI 3aJIMIIAE€THCA

atMochepuum. Boja i Ai€ro Ui pi3HUII TUCKIB MOTPANUTh /10 CKIISTHKHU.
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«YapiBHa KAPTOILIUHA)

3aeoannus

OnycTUTH KapTOILUIMHY Y CKISIHY IIOCYAMHY HAIlOJOBHHY 3allOBHEHY
Boj010. KapTomnuHa niaBae Ha nmoBepxHi. [linmuBatu o6epexxHo BOay Yepes Ky
10 CTIHI[ TOCYJIMHU, TTOKK BOHA HE 3alOBHUTHCS. Ha 31MByBaHHS yUYHIB, KapTOIUIS

3aJIMIIAETHCS MalKe Ha IMOIICPCaAHBO

3anumannsn
1. YoMy crnoyaTKy KapTOIUIMHA IJIaBaja Ha MOBEPXHI, aJ)K€ BIJOMO, 1110
y TPIiCHIi# BOJII BOHA TOHE?
2. YoMy KapTOIUIMHA 3aJUIIMIACS MailKe Ha MOoNepeIHOMY PiBHI MICIs

TOI'0, K JOJIHNJIN BO,ZII/I?

3. Uomy Boxay Tpeba OyJio JOTUBATH 0OEPEIKHO, MO CTIHII TOCYTUHU?

4. Yomy KapTOIUIMHA BIAHOCHO OAHKHU TPOXH MiIHSIIACH?

Hosacnenna aeuua

Kapromnst y mpicHiii BOAl TOHE, a B COJIOHIA — CIJTMBAa€, TOMYy MOXHa
3pOOUTH BUCHOBOK, 1110 B TIOCY/IMHI CIIOYATKy Oyjia COJIOHA BOjA, a MOTIM J01au

npicHy Boay. BiAIHOCHO piBHS COJIOHOT BOJIM KAPTOIUIMHA TPOXU CIUIMBAE.
Ipumimka

Jlist nemMoHcTpariii po3uuH coi Tpeba 3poOUTH NEPeHACHYECHUM, a TIOTIM
no6pe npodinbTpyBaTH, 00 MPO30PICTH HOTO 1 MPO30PICTh MPICHOI BOIAU HE

BIJIPI3HSIINC.
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«Ko0/102a 3 XyCTHHKOIO»

3aeoanns

B3satu konOy 3 mpoOkoro, depe3 sKy MPOMYCTUTH CKISHY TpPyOKy
niameTpoM 4-6 MM 1 gomxkuHOo0 15-20 cm. Konly mepeBepHyTH, a  TpyOKy
OIyCTUTH Yy CKISHKY 3 Mif(apOOoBaHOO BOMOK0. SIKIIO HA JTHO KOJIOW KpamHyTH

KUTbKA Kpareib CIIUPTY YH MOKJIACTH BOTKY XYCTHHKY, BOJA Y TPYOIIl MiTHIMEThCS.

3anumanns

‘é%‘é“s K-

1. Sk 3miHUIacs TeMmiepaTypa MoBiTps B 5| KOJIO1?
Yomy?

2. Sk 3MIHUBCSI TUCK TIOBITpS B KOJ1017

3. Ak Oyae moBoauTH cebe CTOBIYHUK BOJIH y

BUCOXHE?

TpyOIll, SKIIO XYCTUHKA TIOBHICTIO [

Hosacnenna aeuwa

Piguna BunapoByethes. Lleit mpoiiec moB’s3aHuil 13 MOTJIMHAHHAM TeIlIa,
sKe 3a0UpaeThCsl Bl KOJIOH, 1 MOBITPS, IO MICTUTBCS BCepenuHi. THUCK MOBITPS B

KoJ101 magae. Boaa mig giero arMocepHOTO TUCKY ITTHIMAETHCS B TPYOIIL.
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Jlilika i ¢cBiuKa
3aeoanns

Jlna nemMoHcTpalli HeoOXiTHO MaTH CBIYKY BHCOTOIO 10-12 cm 1 miiiky 3
OyJIb-IKOTO MaTepiandy. B3sTu B poT mMIKY JIWKHK 1 TOJYTH HA TOJYM Sl CBIYKH.
[Tommym’st He TUIBKHM HE3aracHe, a i BIIXUIUTHCS B HANpsAMKY 1o Jjikiku! [lo6auntu

1€ SBUILE CAMOMY JIEMOHCTPATOPY MOXHA 3a JOIIOMOTIOI0 JI3epKaia.

3anumannn
Moaimps
((5‘7"' -~ 1. Je tuck  mnositps  Oyne
HAaMEHIINM?
2. Yomy noJIyM’si CBIUKH
_ BIIXUJIAETHCS B HAINIPSMKY J0 JIHAKHU?
- 3. Kynm BigXuiauThcs  MOIMyM 4,

SKIIO BTATYBATH MOBITPs B cebe?

Hosacnenna asuua

Sxmo BugyBaTH TOBITPS uepe3 Ky, TO HampoOTH po3Tpyoda
YTBOPIOIOTHCSI BUXOPH 13 30HOK0 3HMKEHOTO THCKY. [1i1 i€f0 CHIlA pi3HULI TUCKIB

MTOJTYM sl CBIYKH BIIXHIISETHCS JIO JIHKH.
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JIBI MJISIIKH

3aeoanns

V3atu JIB1 OJHAKOBI TIISIIIKH, 3aII0BHEHI
BOJIOIO JI0 OJIHaKOBOro piBHA. Jlo TpIAHMKA i1’ €IHATA
TYMOBI TPYOKH, /1Bl 3 IKMX TOBHHHI OyTu OJIHaKOBO1

nosxuHu. Illo6 TpyOkum MokHA OyJl0  pO3pi3HUTH, Ha

OJHY 3 HHUX HAaKIEITH CMYKKY 130J1A11ITHOT CTPIYKH.

Onyctutn  1X y IUISIOKKM  HA OJIHAKOBY TJMOMHY 1

HECWJIBHO TIOAYTH Y TpIMHUK. bynn6amiku HOBITPS
OyIyTb BUXOJUTU TUIBKH 3 OJHIE] TPYOKH. [TomiusTH
TpyOku  micismu.  [loBTopuTtHn JOCIIJ 1 TOMITUTH, IO

OynpOalKku OyayTh BUXOAUTH 3 1HIIOI TPYOKH.
3anumannsa

1. Yomy MoBITpsi BUXOAUTH TUIBKH Yepe3 OJHY TPYOKy?

2. Illo craHeThbcs, SKIO TOBUTHHO IMiJHIMATH KiHEIb TPYOKH, 3 SKOi
BUXOUTH MTOBITPS?

3. Uum MoxnwBa CHUTyaIlis, KOJW TOBITPS BUXOIUTH 3pa3y X 3 000X
TpyOOK?

Hosacnennsa saeuua

VY 1bOMy JIOCIHIJII OJTHAKOBE BCE, KPIM pIIUH y IUIAIKaX. B o1l s
3HAXOJWTHCS TPICHA BOAA, a B IHINM — po3unH coji. Ha kiHIgx TpyOKu, sika
3aHypeHa Y PO3YMH COJIi, TUCK CTOBMA PIAVMHU OLIBIINN, HDK Ha KIHII TPYOKH,

3aHYpEHOi y IPICHY BOJy, TOMY MOBITPSI BUXOJUTH 3 KIHIIS.
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KapTromiuHa sik J:KepeJio ;KUuBJIeHHSA

3aeoanns

Jlng mpoBeneHHs JOCTiAy HEoOXiHO MaTH KapTOIUIMHY, JIBa MiJIHUX
MPOBITHUKY, 3aJII3HUM IBSAIIOK 1 rajgbBaHOMETp. 3’€HATH iX MDK coOoro. Bu

no0aynTe, IO CTPUIKa TrajdbBaHOMETpPAa BIAXWIHTHCS, OTXKE, UYepe3 HbOTO

-

npoxoauth  cTpyM.  KapromnumHa — cTana 50

5
l 0\““\“'0' " I"'lll 0

IHKCPCIIOM JKUBJICHH!

LR I S il |

3anumanns

PEPNSS

1.5l mOsICHUTH TOSBY €JIEKTPUYHOTO

e e

CTPyMYy B IIbOMY KOJIi?

2. Yu 301IBIIUTELCS pI3HULA

MMOTEHIIATIB MK 3aJI3HUM I[BAIIKOM 1 MIJHUM

APOTOM, SKIIO BCTABUTHU B KAPTOINNIMHY HEC OAWH, A IBa I_IBSIH_IKI/I?

3.V gkoMy BUNAIKy CTPyM y Kojii Oyae OiIbIIMM: 13 BHKOPHUCTAHHSIM

KapTOIUIMHU YU JuMoHa? Yomy?
Hosacnennsa saeuwa

3ani3Hui 1 MITHUMA TPOBIIHUKU YTBOPIOIOTH T'ajibBAHIUHY Mapy. 3aBIsSKH
CJIEKTPOXIMIYHUM PEaKI[isIM OKHCHEHHS, $K1 BiIOYBarOThCA 13 3aJ130M 1 MIJJIIO
CepellMHI KApTOIUIMHHW, MDK HUMH YTBOPIOETHCS TI€BHA PI3HUIIS EIEKTPUIHUX
MOTCHITIAMB. SIKIIO 3aMKHYTH II€ KOJIO, 4Yepe3 TrajJbBaHOMETP IPOXOJUTHME

EJIEKTPUYHUN CTPYM.
IHpumimka

3aMiCcTh KapTOIUIMHU MO>KHAa BUKOPUCTATH SIOJIyKO, TUMOH Ta 1HILI OBOYI

abo ¢ppykTH.
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«TaHoK» aJIIOMiHi€BOI CTPIYKH

3aeoanns

Crtpiuky 3 amioMiHi€BOT (DOJBIM TMOKIACTH HA CTUT Wi  YOTHUPU
MIJKOBOMOAIOHI MAarHiT ¥ YBIMKHYTH B KOJO TMOCTIHHOTO CTpyMy depes

nepeMuKad. 3MIHIOIOYHM TEepEeMUKayeM HampsIMOK CTpyMy B CTpiulll, MOXKHA

1no0aynTH, 1110 BOHA 3MIHIOBAaTUME CBOIO (pOpMY.
3anumanusa

1. o cnpuuuHse 3MiHy POPMHU CTPIUKHU?
2. Big Joro 3aiexuTh BUCOTA MiAHOMY CTPIUKH?
3. Uum Oyne MOXIMBOIO ISl JIEMOHCTpAIlisi, SIKIIO MOJIOCH KOXKHOTO 3

MArHITIB 3’ €IHATHU CTAJIEBUMHM IIACTUHAMM?

Hosacnenna aeuwa

Ha nmpoBigHuK 31 CTpyMOM, pO3TalllOBaHW y MarHiTHOMY IO, i€ cuja
AmMrmepa, HampsMOK $IKOi BHU3HAYa€Thcsl 3a  MpaBWiIoM JiBoi pyku. Crpiika
BUILITOBXY€ETHCA a00 BTATYETHCA Y MPOCTIP MK IMOJIOCAMU MArHITy 3aJIEKHO BiJl

HaMpsAMKY Aii cuiii AMrepa.
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Kapre3iancbkuid BogoJ1a3

Ilposeoennsn oocaidy

B npo3opy miacTukoBy IIALIKY (2 71) HATMTHA BOAU
o BiHIA. HaGpaTu y mineTky BoJu Tak, 100 i CKIIsTHa
TpyOouka OyJjia 3alIOBHEHA HANIOJOBUHY (TiMeTKa MOBUHHA
MJ1aBaTH). 3aKpUTH TUISIIKY MIITHO MPoOKoro. CTUCHYBIIN
IUTSIIIKY, BU OOAYUTe, SIK BOAA 3aXOJAUTh y MINETKY 1 BOHA
MMOYMHAE TOHYTH. BHpOOHWBIIM MEBHI HABUYKH, MOYKHA
CTUCHYTH IUISIIIKY 3 TAKOIO CUJIOIO, 1110 TIMETKA MJIaBaTUME Ha

OJIHOMY PiBHI.

3anumanns

1. [Ilo craHeThcs 3 00’€MOM MOBITPSA y MNpoOIpLl MiJl Yac CTUCKAHHSA
TUISIIKH?
2. 3a sKOoi yMOBH MpoOipKa HE pyXaeThCs?

3. 3BiaKu O6epeThCs eHepris, HeoOXiaHa TS MOYaTKy pyXy Tina?

Hosacnenna asuma

Iin yac cTMCKAHHS TUISILKA B Hil MABHIITYETHCS THCK. 00 eM OysIb0aIlKu TIOBITPSI, 1110
3HAXOUTHCS Y TIPOOIPITL,3MEHITTYETHCSL. BHITITOBXYBabHa Crita ApXiMeZia CTaeE MEHITIOH 32
CHITY TSDKIHHSL, 1 TIPOOIpKA TOHE. 3MIHFOFOUH THICK Y TUTSIIILTL, MOYKHA JIOCSITTA CUTYAlLTi, KOJIA

po0IpKa He Oy/Ie PyXaTrch, NepeOyBar0H TIOCSPEIHI TUISIIIKH.
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NMamna po3pagkae eneKTpomMmeTp

3aBgaHHs

Bi3pMiTh IIIMaTOK CTaHIONFO 1 0OTOPHITH HUM KOJIOY €IEKTPHYHOT JIAMITH JI0
niosioBuHA. CTaHIONb 3'€THANTE MPOBITHUKOM 3 €JICKTPOMETPOM, 3aPSKSHUM TIO3UTHBHO
JIHIAHOIO 3 OPICKJIA, HATEPTORO 00 marip. YBIMKHITH JiamITy B KoJ10. Ko BoHa

3arOPHTHCSI, CTPLIKA EIIEKTPOMETPA 3aliMe HYJILOBE MOJIOKEHHSL.

SIKIo eneKkTpoMeTp 3a IHAYKIIIERO
220B

3apSNTH JIHIAKOIO HETaTUBHO, TO

3aps EJIEKTPOMETPA

30€epIraTUMETHCSL.

3anumannsn

1. YoMy NOZUTUBHO 3apsHKEHHI EIEKTPOMETP PO3PSIHKAETHCS i Yac TOPIHHS JIAMIT!?
2. YoMy enieKTpoMeTp He PO3PSIHKAETHCS, SIKITO BIH OYB 3aps/HKEHHI HETaTUBHO?

3.YUun MosKHA 3apSIUTH EIEKTPOMETP JIAMITOH0?

lNosicHeHHs1 ghiznyHOro asna

Kom enextpomeTp 3aps/pKeHHi O3UTHUBHO 1 3'€JHAHUH 31 CTAHIONEM, TO 30BHIIITHS
TIOBEPXHS KOJIOM 3apsPKAETHCS TAKOK MO3UTUBHO. I 11 4ac ropiHHS 1aMIu 3 1i HUTKH
POFKAPEHHS BUITITAIOTH EJIEKTPOHH, SIKI PyXalOThCs B HAMIPSIMKY JI0 TIO3UTUBHOT'O 3apsity 1
OCIJTat0Th Ha BHYTPILLHIH MOBEpXHI KOJIOW. Ko CKI10 porpiBaeThes, €MEKTPOHU

MPOHUKAIOTH Yepe3 HBOTO 13apsd HEMTpai3yoThCsl.
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Keaux, mo «cmiBae»

3aeoanns
Bi3bpMiTh KeHX 1 HAJTMITE B HHOTO TPOXH BOJU. 3MOYITh y BOJII BKa31BHUI
najeb i KOJIOBHMH PyXaMH IPOBOABTE, HE CHIILHO-IIPUTHCKAIOYH, ITO BiHITFO

KCJInXa. qCpCS TICBHMH Yac BU IMOYYy€TEC, 10 BiI[ KCJInXa JINHC SBYK!
. I

3anumanns
BKa31BHUU

< - ——
1.HaBimo motpibHOo  Oymo  3MOYyBaTu _

najenb y Bomi?

2.Homy i yCHIIIHOTO MPOBEICHHS AOCITIAY Kemmx 1
PYKHU IOBUHH1 OYTH PETEIbHO BUMHUTI 3 MUJIOM?

3.Uu nnyHaTtuMe 3BYK, SIKIIO B KEJTUXY 30BCIM HE Oyje Boau?

4.Yomy HEe BUHUKAE 3BYK, SKIIO TaKUH CaMUU JOCIIJI MPOBOJUTH 3 MiBIITPOBOIO
0aHKo10?

5.51k 3MIHIOETBCS YaCcTOTa 3BYKY 3aJICKHO B1J KIJTKOCTI BOJAM B KEIUXY?

Toacnennsa ghizuunoco aeuwa
TIpOBOSYH TIATBLIEM TI0 BiHIIIO KeJIMXa, MH MPUMYITyeMO Moro KonmBaTucs
3aBJISIKM CUJI1 TEPTH, KA ICHY€E MK MAJIbIEM 1 CKIIOM. AMIUTITY/]a KOJIMBaHb,
94acTOTa KUX 301ra€ThCs 3 BIIACHOIO YaCTOTOO KeInXa, 30UTbITy€eThCsl (HacTae

PE30HAHC) 1 MePEAETHCS TTOBITPIO.
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Jooamok 4
Ilepenixk npunadis, AKi 6x00amb 00 CK1a0y O00MAWHBOI (Pi3uunoi
aadopamopii nio yac eueuennsn pizuxku y 7-9 knacax

1. Men3ypka.
BuroToBinsieTbest 3 0yHOpa3oBoro mmpuia 20 M1 HUIIXOM BiJIpi3aHHS
HUKHBOT 4YaCTUHU mwiiHApa (5-6 MM), siKa CIy)XHTh I1JCTaBKOIO
MEH3YPKHU.

2. MipHuii cTakaH.
BuroroBinserbcs 3 miacTUKOBOI OaHKHU 3-mia MailoHezy macoro 500 r
a00 TeTIJIAIKHA MicTKicTio 0,5 1.

3. luHamomeTp.
BuroroBnserbcs 3 aBox mimpuilie 10 Mt 1 20 Mi1 TaKUM 9HHOM, 1100
HWIIHAP MEHIIOTO IIMpUIla TPUMABCAd BCEpPeIuHl OUIBIIOrO 3a
JIOTIOMOT'O¥0 TYMOBOTO IIHYpA.

4. Kanopumetp .
BuroTtoBisieTbcst 3 ABOX OJHOPA30BHX CTAKAHUMKIB PI3HUX 00’€MIB
ad0 UWIHAPUYHHUX TMETIUIAIIOK PIZHOTO 00’€My, PpO3IUIEHUX
MPOIIAPKOM TTHOTIIACTY.

5. TenJsioBuii IBUTYH.
BuroroBnserbcs 3 MajeHbKOI MeTajaeBOi OaHOYKM 3-I11J1 Ba3elliHY,
CTEpP>KHS B1JI KYJIbKOBOI PYUYKH 1 IIMaTKa MIHOILIACTY.

6. EnekTpoaBUryH.
BuroTtoBnsietbcst 3 nepeB’siHOTO cTepkHS ( OJNIBI), Ha SIKHA
HAMOTY€Tbcs MIJHUNA ApiT. OmiBeup KpIMUThCA Ha JIEpEB’SAHY
maTgopmy, 3 000X OOKIB SIKOT pO3MIIIIEHI MAarHITH.

7. EJekTpoMarHir.
BuroTtoBnisieTbcst 3 MiJIHOTO JIpOTY, HAMOTAHOI'O HA 3aj]i3HE OcCeps

(IIBSIX TOIIIO).
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8. Tepe3u.
BurotoBnsroThes 3 MHIAKY 1 IBOX NPHUKPIIJICHUX 0 HEi HUTKaAMU
CIPHUKOBHX KOPOOOYOK.

9. Baxijn.
BuroroBnsieTbcs 3 JHIHIMKH, MO SKIM KOB3alOTh JBa a00 OLIbIIE
MiABICIB.

10. Ha6ip Tarapuis.
HaGopom Tarapiiip ciaykaTh JIpiOHI MOHETH,MACy SIKMX IOMNEPEIHBO
BU3HAYAIOTh.

11. EJleKTpOCKOIL.
BuroToBnsieTbcsi 3 METIULIIKK, METAJICBOTO CTEpXKHSA (I[BsXA),
obmoTtaHoro Qoinbror. JIMCTOYKH BUTOTOBISIOTHCA 31 CMYXKKH
narepy.

12. Jlin3a.
BuroroBnserbcss 3 KOpmyca €IEKTPUYHOI JIAMIIOYKH, B  SKY
3aMMBaeThbes piauHa. OTBIp 3aMIIUTIOETHCS BOCKOM 4M MapadiHoM 1

3aKPUBAETHCS KPUILIKOKO B1JI MJIACTUKOBOT TUISIIITKH.
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