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B oaniii cmammi po3zenanymo memoouxy (opmyeanHs eKCHepUMEHMANbHUX KOMNemeHmHOCmel CMapuoKiacHUKie 3
ONMUKU.
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IMocTranoBka mpo6iaeMu. Y 4yac HayKOBO-TEXHIYHOI'O MpOTrpecy W Mepexomy O HOBOI'O 3MICTY OCBITH
MTOMITHO 3POCTA€ POJIb CKCIIEPUMEHTY y HaBuaHHi (i3uku B mkoni. CucreMa IeMOHCTpAIliiiHUX, (POHTATIBHUX 1
JIOMAIIHIX JTOCIIJIB, EKCIIEPUMEHTAIBHUX 33a4, (POHTAIBHUX JIAOOPATOPHHUX POOIT Ta (Pi3MYHOTO MPAKTHKYMY
cripusie TIHOMIOMY W BCEOIYHOMY 3aCBOEHHIO IMPOrPaMHOTO Matepiaily, JOIOMarae y4HsM O3HAHOMHUTHUCH 3
NPUHOUIIAMYA BHUMIpPIOBaHHS (DI3MYHMX BEJIMYHMH, OBOJOMITH CHOCOOAMH 1 TEXHIKOIO BHMIPIOBaHb, a TaKOXK
METOJaMH aHaJIi3y MOXUOOK.

AHanmi3 nociimkenp Ta myoOmikamiid. [IpoGnemamu QopmyBaHHS B y4HI E€KCIIEPUMEHTAJIBHUX
KOMIIETEHTHOCTEH ITOB’s13aHi 3 PO3BHTKOM JOCIIAHUIBKAX METOMIB HaBYaHHS, sSKMMHU 3aiimainucs 1.5 Jlepwep,
AM. Matromikin, ILIL IMigkacicruii [1; 2; 3]. Bona oxepikana HaiOitpmoro mnomupeHas y 60-70-i1 poku
MHUHYJIOTO CTOJITTS i BILIUBOM ociimkenb JI.C. BUrOTCHKOrO 111010 MOIIYKIiB CIIOCO0IB aKTHBI3allil PO3yMOBOI
nisutbHOCTI yuHiB. [IpoOnemy QopmyBaHHS eKClIEepUMEHTaIbHUX KoMmIeTeHTHocted posrispanu B.Jl. lapko,
M.IO. TI'anaTiok, a eKCriepUMEeHTaIbHO-METOAMYHUX KoMIieTeHTHocTel — A.K. ['paGoBHid.

Buknanennsi ocHoBHoro marepiany. HaBuanHs (i3uku y cepefHiX OCBITHIX 3aKiajiaX I'PYHTYEThCS Ha
MPUKJIAJHIA OCHOBI. Y MaHUH Yac aKTyalbHOIO € po3poOka HOBiTHhOro oOmamHanus 3 IIIDE. IIpomucmosa
IHAYCTpisl IIKUIBHOTO IMPWIIao0yIyBaHHS B JiepKaBi 3HAXOIWTHCS Ha IOYATKOBOMY €Talli pO3BHTKY. Bapto
BIJI3HAYMTH, 0 OOJIaTHAHHA HiMelbKoro BupoOHuka «PHYWE» «miakyIuise» duMalior KUTBKICTIO (hakTopiB.
Tak, [ MiATOTOBKH /10 BUKOHAHHS (DI3UYHOTO €KCIIEPUMEHTY 3 JaHUM 00JaJHaHHSIM He MOTPiOHO 3aTpayatu
Oarato yacy, HasBHA MOXJIMBICTh TPEICTaBISATH JOCIITHUKY BXX€ 3apaHi 3i0paHy yCTaHOBKY, MOOLUIBHICTBH
JIEMOHCTpAIIi#, JEerKicTh iX 3i0panHsa. Ock Taki IepeBard Hagae JaHe OONaTHAHHSA, SKIIO TOBOPHUTH IIOJ0 YMOB
KOPHCTYBaHHS HHM.

3a I0MOMOroI0 HOBITHHOTI'O 00JaJHAHHS MOXKJIMBO BUKOHATH YUMAIHN 0OCST (Di3HYHOrO EKCIIEPUMEHTY 3
onTuky. Tak, Ipu MpoBeeHH] (i3UYHOr0 eKCIIEPUMEHTY Ha0OpH 3 TEOMETPHYHOI 1 XBUIILOBOI ONITUKH IPYHTOBHO
JIOTIOMAaraloTh BUKJIAJaTH HaBUaJIbHUN MaTepian [7, c. 122-123].

JIJ1 TIOCTaHOBKM JIEMOHCTpAIlii 3 T€OMETPUYHOI ONTHKU Yy (i3nyHi KaOiHETH 3aKIajiB OCBITH MOYaJH
HAJXOIUTH KOMIUIEKTH 3 T€OMETPUYHOI ONTUKH. KOMIUIEKT BHTOTOBIIEHO y TPbOX BapiaHTax: JJisl TIOCTAHOBKH
JIEMOHCTpAIiMHUX JTOCHIJIB, Ui (DPOHTAIBHOI'O EKCIIEPUMEHTY Ta JUIsi BHUKOHAaHHS JlabopaTopHUX poOiT. Y
KOMIUIEKT JUIsl 3/1iHCHEHHSI JIEMOHCTpAIiii BXOIUThH JIBAa OCBITJIIOBaYa, IO KPIIUIATHCS Ha METAJeBil JOIII Ha
MarHiTHoMy Tpumadi [4, c. 120].

Y HaOip I JEMOHCTPAIIIHHOTO BapiaHTy JOCIIIIB 3 TCOMETPUIHOI ONTHKY BXOJSATh: HAOIp JIiH3 Ta IPHU3M,
HaOip UIUTMH, 3€JIeHWH, CHHIA Ta YepBOHHMN CBITIOQUIBTPH, JiHIHKA 3 MarHiTamy, MiBKYJS Ta MOCYJWHA IS
piIMHH, a TaKOoX MOIENHb oka. Halip IIJIMH MOMIIIA€ThCAs Yy Ta3u OUIBIIOrO 3a pO3MipaMH OCBITJIIOBAva.
CBITJIOBHI ITOTIK OCBITJIIOBaYa PO3MIICHUH Y HWXKHIM BiJ] METaleBOi JONIKM YacTHHi, TOMY IUIaCTHHY 3
HEOOX1THOIO KUTBKICTIO IIUIMH PO3MIILYEMO BiJIOBIAHMM YMHOM. [locymuHy JUIsl piAMHM, SKY MOXKHA KpIITUTH 3
JIOTIOMOT'OF0 MAarHiTHUX TPHMadiB (TEMHOTO KOJBOPY KPYIW) Ha METaJeBil JOLINI 1 JOCHiIKYBAaTH 3aJOMJICHHS
CBITJIa NIPU TPOXO/DKEHHI 3 TOBITPSl y PiIUHY i HaBmaku. Jl0 KOMIUIEKTY BXOAUTH MIBKYJS IS JOCIIIKEHHS
YTBOPEHHS TiHI Ta HamiBTiHI. Y HaBYaJbHO-BMXOBHOMY MpOIECI CEPENHBbOI Ta BHUINOI MEJaroriyHoi IIKOJIH
BHKOPUCTOBYETHCS HOBHI HAOIp 3 T€OMETPUYHOI ONTHUKU I (PpOHTaIBHOrO ekcrepuMeHTy. J{o foro ckiamy
BXOJIMThH OOJIAZIHAHHS CXO0XKE 3 00JIaHAHHIM TS JEMOHCTPAIITHOTO BapiaHTy 3 CBOEIO CIeIHM(iKOIO.

[punagu nporo HaOOpy NPHUCTOCOBaHI JJIsi PO3MILEHHS HAa TOPU3OHTAIBHIM IUIOIIMHI, J03BOJISIOTH
MIOCTaHOBKY OLJIBIIOI KiJIbKOCTI AOCII/IIB Y MOPIBHIHHI 3 IEMOHCTpAIiHHIM BapiaHTOM, Ta JAI0Th MOKJIMBICTD IS
BUKOHAHHSI BEJTMKOI KIJIbKOCTI TBOPYUX, TOCIIHUIIBKUX CIIOCTEPEKEHb.

B Habip ans ¢ppoHTANBHHUX J1aOOPATOPHHUX POOIT BXOMATH MPUCTPOI AJISl AEMOHCTpALid 3 TeOMETPUYHOL
OIITHKH: KPYINIUH eKkpaH, 4 JiH3W, Bl NPU3MH, TPU N3epKaja Ha IUIACTMACOBiM OCHOBIi, Ha0ip CBITIOQINBTPIB,
IUIACTUHKH 3 OJIHIEI0, IBOMA, TphOMa Ta I’SThbMa IIIJIMHAMH, HEMPO30pa IUIACTHHKA, IUIACTHHKA 3 MPO30pUM
BUPI30M, IMJIIHAPUYHA MOCYJWHA IIOJIEHa Ha JBI PiBHI YaCTUHKH, 3’€JHYBaJbHI HPOBIJHUKH, MPUCTPIA IS
KpiTuTeHHs OOKOBHUX J3epKaJl OCBiT/IOBaYa. OnucaHuid HaOip MPUIIAIIB H03BOJIAE 3MIMCHUTH (DPOHTANIBHI JOCIIIH,
TIOCTaBUTH TBOPYI Ta JOCIIIHUIIBKI 3aBaHHs. HaBeeHo ouH 3 MpHKIIa1iB BAKOPUCTAHHS TaHOTO 00JIa/IHAHHSI.

IMpn BuxoHanHi nocnigy «KepyBaHHS IIIOCKO-OMYKJIOIO JIH30K0 TMPOMEHSIMH» BHKOPHUCTOBYETHCS
HACTyIiHe OOJIaJHAHHS: JDKEPEIo CTPYMY, 3 €IHYBAJIbHI IPOBIAHUKH, OCBITIIIOBAY, IUIACTHHKA 3 TphOMa
LIUTHHAMM, JIMCT Tanepy gopmary A3, miHza, ¢uioMmactep, JiHilka. Po3TamoByeMo OCBIT/IIOBaY Ha JIMCTI Manepy
¢dopmaty A3 (puc. 1), omuH KiHEUb SKOr0 3aTMHAEMO JUIsi BUKOPUCTaHHS sK ekpaHy. Ha mucry ¢uomacrepom
MIPOBOJIMMO TOPU3OHTAJbHY Ta BepTHKaJIbHY JiHII. [lprenHyeMo JpKepeno CTpyMmMy A0 3aTHCKadiB JIaMITH
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OCBITIIIOBaYa. Y OCBITJIIOBaul BCTAHOBIIIOEMO ILTACTHHKY 3 TPhOMA IIIJTMHAMH TaKHUM YHHOM, 1100 yTBOPIOBAJIOCH
TpH CBITJIOBI MpoMeHi. Ha manepi crocrepiraemMo monMpeHHs TpboX MapajiebHUX CBITIOBHX ITPOMEHIB.

Ha mnamepi, Ha mnepeTwHi JiHIH PO3MIIIYEMO IUIOCKO-OMYKIY JIiH3Y 1 TOMIYAaEMO TOUYKY MaiHHS
LEHTPAILHOTO TpoMeHst OykBoto M. CrocrepiraeMo (OKycyrody Jil0 JIiH3M Ha CBITJIOBI npomeHi. Touky, e
CXOJIAITHCS TIPOMEHI Mo3HauaeMo OykBoto F. [lepemimaemMo JiH3y B3J0BK FOPU30HTANIBHOI JIiHIT 1 crocTepiraeMo
3a TIOBEIIHKOIO (POKYCa, TOUKH, JIe CXOAATHCS MapajiesibHi CBITIIOBI MPOMEHI.

He meHme nBoX pasiB 3MiHIOEMO KYT MaJiHHS CBITJIOBUX NPOMEHIB Ha IUIOCKY YaCTHUHY JIIH3W 3HHU3Y Ta
3BEpPXY BiJl TOPU3OHTAJBHOI JiHIT 1 BiAMIYaeMO TOukH, e (POKYCYylOThcs mpomeHi. KoxxHoro pasy JiHIHKOO
BUMIpIOEMO (hOKYCHY BiJICTaHb JIiH3W. POOMMO BHCHOBOK IIOJI0 pO3TAlIyBaHHS ()OKAJIBHOI IUTOIIMHY JIIH3H Ta i
JIH3Y Ha TPOMEHI.

- ® )

Puc. 1. Puc. 2. Habip a5 BUKOHAHHS TaOOPaTOPHUX POOIT 3 reom
Ta XBUJIbOBOI ONTHKHU

€TPUYHOL

HaGip 3 reomerpu4HOi Ta XBHJIBOBOI ONTHKH JJIsi BHUKOHAHHS (POHTAIBHUX J1a0OpaTOpHHUX pOOIT €
3pyYHUM B KOPHCTYBaHHI 1 KOMITAKTHUM Y 30epiraHHi Ta BUKOpHCTaHHI (nomatku, A6, A7, A8) (puc. 2).

B Habip BXOAATH MpUIIaZy Ta MPUCTOCYBAHHS U BUKOHAHHS Ja0OpaTOPHUX POOIT 3 XBUIILOBOI ONTHKH:
mo/BikHI mriymHu KOHra Ha MIaCTUHIN g 3 BiACTaHHIO Mixk miimmHamMu 1,0 mm; 0,5 Mm; 0,25 MM Ta Ha TIACTUHIN b
3 Biacransio 0,2 mM; 0,1 mm; 0,05 mm; mudpakniiiai rpatku: 4 iHil Ha 1 MM; 8 miHiil Ha 1 Mym; 10 miHii Ha 1 MM,
e mupuHoo 0,1 Mm; 0,2 MM; 0.4 MM; mmiuHa mupuHoro 0,6 MM Ta ekpaH mupuHOr 0,6 MM; MeTaneBa
IUIacTUHKA 3 0TBOpoM 0,5 MM; HaOip cBITIIODINBLTPIB (3ETEHUIA, CHHIH Ta YepBOHH).

Oo6nannanus «PHYWE» no3Bosisie mpoBecTH ciM JlabopaTopHuX poOit 3 ontukd [5; 6]. Posrisnemo oxny
3 HuX — «CrnocrepexeHHs sBUINA AWCIEpCcii Ta BU3HAYEHHsS PO3JIIBHOI 3aTHOCTI MPU3MH 1 JAU(paKIiifHOro
CHEKTPOCKOIay.

Mema pobomu: 3100yTTS €KCHEPUMEHTAIBHUX KOMIIETEHIIl TNpPH PO3pPaxyHKY pPO3AUIBHOT
34aTHOCTI CKJISTHMX MPU3M 3 HaXWJy KpPUBHX OUCTEpCii 1 BU3HAYEHHI MOCTIHHOI rpaTku Poymanzaa 3a
KyToM audpaxmii (40 TPEeThOro MOpsAKY) CHEKTPaJIbHUX JiHIH PTYTi BUCOKOI IHTEHCHMBHOCTI, TaKOX
KyTOBOI qUcCIepcii rpaTKy Ta pO3A1IbHOT 3JaTHOCTI IPU3MH.

ObnaoHanHs: CIEKTPOMETP-TOHIOMETP 3 HOHIYCOM, MATPOH JJIS CIIEKTPAJILHOI JJAMITH, CIICKTpaJbHA JIaMIIa
(uacrora 100 I'm), mKepeno cTpymy JUlsl CIIEKTPaIbHUX JIaMII, TPUTPaHHA npu3Ma (Mix rpanHsmu 60°, Bucora 30
MM), TOpO)KHUCTA mpu3Ma (MiX rpaHHsMH 60°, Bucora 60 MM), IUTacTMacoBa IUISINKA JUIS OMOJICKYBaHHS
06’emom 500 M, HaCTINBHUM 3aTHCKay, TpyOKa i3 3aTmckadeM, nudpaxuiidHi rpatku (4, 8, 10, 50 Ta 600
JHIH/MM), IITAaHTEeHIUPKYJIh 3 HOHIyCOM, HMJIIHAPUYHA OIOpa, CTPHKEHb MPSIMOKYTHOIO Iepepi3y JOBXKHUHOIO
250 MM Ta UWITIHAPUYHUN 3aTHCKAY.

Jucnepcis cBiTIa — € 3aJEKHICT IOKa3HHKa 3aJOMJICHHS (200 JIieNeKTPUYHOI MPOHUKHOCTI)
CepeIoBUINA BiJI 4aCTOTH CBiTNIa. BHACHIZOK 3MiHM ITOKa3HUKA 3JIOMIICHHSI 3MIHIOETHCSI TAKOXK JTOBXKHMHA XBUIII.
[Nonspuzanisi XBWIb — SIBUIIE IMOPYHICHHS CHUMETpii po3moiiny 30ypeHb y IONEpedHid XBHWJI (HampHKIam,
HANpPYXEHOCTEH EeNEeKTPUYHOro abo MAarHiTHOTrO IIOJIB B EJIEKTPOMATHITHUX XBWJISIX) BIJIHOCHO HAmNpsMKY il
MOMIMPEHHS. Y TO3IO0BXKHIN XBHWJII MONApH3allis BUHUKHYTH HE MOXE, TakK SK 30ypeHHS B I[bOMY THUII XBHJIb
3aBXK/IU 30IraloThCs 3 HANPSAMKOM X momupeHHs. [Toka3HuK 3amomMieHHst 200 aOCOMIOTHUHN TTOKa3HUK 3aJI0MJICHHS
— [l XapakTepHe Ul CepeOBUIA YHCIIO, SIKEe BU3HAYAE B CKUIBKU pa3iB IIBUIKICTb PO3IOBCIOKEHHS CBITIIA B
cepeoBUIII MEHIIIa 3a MBUJIKICTh CBIT/Ia y BaKyyMi.

CrieKTpOMEeTp-TOHIOMETp — MPUIIaJ], TPU3HAYESHUH A1l BUMIPIOBaHHS IMOKa3HUKA 3aJIOMIICHHS 1 Aucmepcii
MPO30pUX TBEPIUX TiJ.

BusHauaeThcs 3aJ€XKHICTh MMOKAa3HUKIB 3aJIOMJICHHS PIMH, @ TaKOXK CTEKOJ KpOHIJac i (UIiHTIIAC Bif
JIOBXKMHH XBWJII TPH 32JIOMJICHHI ITPOMEHs CBIiTJIa NPH3MOIO0 3 MiHIMAJIBHUM BiAXWiIeHHSM. Ha OCHOBiI KpuBOI
rpadika qucrnepcii BU3HaYaeThesl pO3iIbHA 3IaTHICTD CKIISTHOT pu3mu |5, c. 8-10].

Xio pobomu

1. 30epiTh eKclepUMEHTaIbHY YCTaHOBKY (puc. 3). Bimperymioiite o0uaBi TpyOKH CHEKTpOcKoma

TOPU30HTAJILHO 32 JIOIIOMOTOI0 PEryJIIOBAIbHUX I'BHHTIB JIO THX P, TIOKH HAIIPSIMKH iX Oceil He CIiBIaIyTh.
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2. Po3ramryiite pTyTHY JaMIly HaBIPOTH IIJIMHMA: BOHA MOBHMHHA TOBHICTIO BHUCBITIIOBATH IIuinHy. Ha
LIKaJI OKYJIsIpa 3'IBUTHCS YiTKe 300pakeHHs. PO3IJIsIHBTE HOTO B OKYJISIP, BUCTYAIOUOT'O B POJIi 301IbITYBAIEHOTO
ckna. [lluprHa MmiiauHY MOBUHHA OyTH MAaKCUMAJIBHO BY3BKOIO.

3. BusHaure noctiiiny rpatku Poynanma. [ 11b0ro po3TanryiTe rpaTKy NepIeHAUKY/IIPHO OCi KOoJIiMaTopa
1 3agikcyliTe CTONMMK 31 HIiMHOK. Bu3Haute KyTH andpaknil mis CHeKTPaIbHHUX JIHIH PTYTI MEpIIOro i Apyroro
nopsaky. Pospaxyiite JniHii TpeTboro mopsaxky. Bumipsiite KyT CIeKTpajibHOI JIiHII TOTO X MOPSAKY Audpaxmil
MIpaBOpYY 1 JIBOPYY BiJl HYJIOBOTO HOPSAKY. J{JIst KOXKHOTO KyTa IPOBE/IiTh BUMIPIOBAHHS /IBa a3y (J1Ba HOHiyca).

4. BukopucraiiTe rpaTKy 3 MEHIIOI KUIBKICTIO OCBITJIEHMX UIUIMH Ta BU3HAuTe ii pO3AUIBbHY 37aTHICTB.
Jlis 1pOro po3TallyiiTe MTaHTeHIHUPKYJb, BAKOPUCTAHUN SK OMOMIXKHA TpaTka, HaBIIPOTH JIIH3W KOJiMaropa,
100 CBITJIO HE JOXOJAMIIO A0 LIUIMHU MPH 3IMKHYTOMY IITaHT€HIUPKYITi.

Puc. 3. EkcriepiMeHTalIbHa YCTaHOBKA: | — CrieKTpalibHa JIaMIla, 2 — HAaCTUILHHI 3aTHCKaY, 3 — JDKEPENIo CTpyMy, 4 — CIICKTPOMETP-
TOHIOMETp 3 HOHIyCcOM, 5 — IpU3MH

5. IlotiM BimkpuiiTe JOMNOMIXKHY LIUIMHY, I[00 MOXXHA OYJIO CIIOCTEpIraTH OKPEMO, HANpHKIAJA, YKOBTI i
3ej1eHi JiHii pTyTi. 3MEHIIUTh MIMPUHY JOMOMIXHOI INIIMHK A0 THX Mip, TMOKH JABi JiHII (KOBTa 1 3eieHa) He
OyIyTh MPOXOIUTH OKpeMo. Bu3HauTe MHMPHHY AOMOMIKHOI IIIJTMHY IIPU JEKUIBKOX BUMipax. [l BU3HaYECHHS
3IaTHOCTI, HEOOXIIHOI JJIs PO3IUICHHS MapH YKOBTO-3€JCHUX JIiHINH BUKOpHCTaiiTe rpaTtku A0 S0 miHid/MM. J{ns
TIOAIJTY TTapH YKOBTHUX JIIHIN PTYTI BUKOPUCTOBYIiTE rpaTKy Poymnanna.

6. BusHauuti rmocriiHy Tpatku Poymanma Ha ocHOBI Kyra audpakiii (IO TPeThOro IMOpsIKY)
CHEKTPaJbHUX JIIHIH PTYTI BUCOKOI IHTEHCHUBHOCTI.

7. BU3HaYUTH KyTOBY JUCHEPCIIO IPAaTKH Ta PO3AUIbHY 3JaTHICTh IIPU3MH.

Ha nouatkoBoMy piBHI IIpy BUKOHAHHI BHIIIE3a3HA4YEHOI JJabopaTopHOi poOoTH 0Yyi10 chOPMOBAHO YOTHPH
MOKa3HUKH, Ha IOCTAaTHBOMY — 3, Ha cepefiHboMy — 7, Ha BUCOKOMY — 7. lle cBimuuTh npo Te, mo (hopMyBaHHS
€KCIIEpUMEHTAJIbHO-OPIEHTOBAaHNX KOMIIETEHTHOCTEH B Y4YHIB BIPOAOBXK IIONEpENHIX 6 3aHATh HPHUBEIO [0
CYTTEBOi 3MIiHHM BI/JIHOIIEHHSI CTApIIOKJIACHUKIB JIO HAaBYaHHSA Yy HOBOMY /sl HHUX €KCIIEPUMEHTAJIbHO-
OpIEHTOBAaHOMY HaBYAIBHOMY cepemoBHII. PiBeHb coOpMOBaHOCTI eKCIIEpUMEHTAIbHUX KOMIIETEHTHOCTEU B
CTapIIOKITACHUKIB BU3HAYAETHCS 3 1X TIOKa3HUKAMH, SIKi (PIKCYIOTHCS B TaOJIHIII.

BucnoBkn. HoBe oOnagHanns Himenpkoro BupoOnunTBa ¢ipyu «PHYWE» nmae  MoxnuBicTh
0e3rocepe/IHb0 BUBYATH HATYypasibHI 00'€KTH, PO3BHUBATH NPAKTHYHI YMIHHS 1 HABUKH, 3[i0HOCTI IO CaMOCTiIHHOT
pob6otu. Taka mpakTH4HA CIPSMOBAHICTh OCBITHHOTO IPOIECY MMiJBUIIYE MOTHBALIIO THX, XTO BUBYAE IPEIMETH
MIPUPOJHAYO-HAYKOBOTO LUKy, (DOPMYe HaBUYUKM HaBYaIbHO-JOCIITHHUIBKOI JisUIBHOCTI, PO3KPHBAE TBOPUI
3ni0HocTI. Jlane oOnamHaHHS MOXKe OyTH BUKOPUCTaHE B HaBYATLHO-BUXOBHOMY IIPOIIECI B HACTYIHUX HaNpsMax:
M Yac TOYpOYHOI JisUTPHOCTI: MPH BHKOHAHHI IPAKTHYHOI YAaCTWHHM OCBITHIX MpOrpam; NpH IpPOBEACHHI
M03aypOYHOI AISUTLHOCTI MO MpeAMETY B paMKax HAOYHHX JEKaJl; IIPU OpraHi3alii MpOeKTHOI 1 HayKOBO-IOCIITHOT
JSsUTBHOCTI YYHIB; HOIUPEHHS IIeJaroriYHOro J0CBITY 3a TOMOMOTO0 MaiCcTpa-KiaciB, KPYrJIUX CTOJIB I CeMiHApIB.
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Kono nayxosux inmepecie: npodneMu METOIUKH (hOPMYBaHHs EKCIIEPHMMEHTATLHUX KOMIIETEHTHOCTEN CTapIIOKIACHUKIB
3 BUKOPHUCTAHHAM BUMIpPIOBAJIbHOI'O KOMIUIEKTY Ha YpOKax (i3uKH.
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®OPMYBAHHS CUCTEMU 3HAHD ITPO YJIBTPA3BYK Y
CTYAEHTIB BULIIUX MEINYHUX 3AKJIA/IIB

Caitiana Cragniuenko (M. JlHinponeTpoBchK)

Y cmammi npudinena yeaea innosayitinum npoyecam y Guwyiti oceimi, wo GuMAazalome NiOGUUWEHHsT SKOCMI NPAKMUKO-
OpIEHMOBAHUX 3HANL. ABMOP HAONOULYE, WO ONA CYHACHOT MEMOOUKU HABYAHHA OCOONUS020 3HAYEHHA HAbYeaiomb npobdnemu
OHOBJIEHHS HABYATILHO20 MAMEPIANLY, YWITbHEHHS | CIPYKMYPY8anHsl 1io2o 3micmy, inmezpayis ma cucmemamu3ayis 3nanb. Co0200HI
HA 3aHAMMAX 3 NPUPOOHUUUX NPEOMEMIE Y SULUX MEeOUYHUX 3aK1a0ax HeoOXIOHO npu MIHIMAIbHIN KITbKOCHE HABYATbHUX 200UH
nooamu docmamuitl o0cse inghopmayii 3 eapanmicro 8UCOKoI AKOCmi ma YINICHOCMIE 3AC80CHHS HABYANILHOLO Mamepiany, 1o2o
8IONOBIOHOCI CYHACHUM OOCSICHEHHAM HAyKu. Y cmammi eusnaueni epekmusHi MemooudHi nputiomu GOpMyS8aHHs CUCIEMHUX
3Hanb cmyodenmie 3 memu «Yaempasgyky Ona peanizayii AKiCHOI ¢haxooi nid2omogku matiOymHix JiKapie y GUuux MeoudHux
3aK1a0aX.

Knrouogi cnosa: memoouxa naguanus ¢hizuxu, memoouxa HaguauHs OIOQI3uKy, SUKIAOAHHS V GUUUX MEOUYHUX
3aK1A0ax, Y3a2anbHeHHs Ma CUCTNEMAmU3ayis 3HaAHb.

IMocTanoBka npodemMu. [HHOBaIIMHI MPOLIECH Y BUILI OCBITI BUMAararoTh ITiABUIIEHHS SIKOCTI MPAKTHKO-
Opi€eHTOBaHMX 3HaHb. J[Ig cy4acHOI METONMKM HaBYaHHS OCOOJMBOTO 3HAYEHHS HAaOyBaloTh MpoOIeMu
OHOBJICHHS] HABYAJILHOTO MaTepiaily, YIIIBHEHHs 1 CTPYKTypyBaHHSI HOro 3MICTy, iHTErpaisi Ta CHCTeMaTH3allis
3HaHb. CBOTOJHI Ha 3aHATTAX 3 MPUPOTHHYMX IIPEAMETIB Yy BUIIMX MEAWYHHUX 3aK/IaJaX HEOOXiTHO NpH
MiHIMQJIBHIN KIJTBKOCTI HaBYAJBHUX TOMUH ITOJATH IOCTaTHIH 0OCST iH(pOpMAaIi 3 rapaHTI€0 BUCOKOI SIKOCTI Ta
IIJTICHOCTI 3aCBOEHHS HABUYAJIBHOIO MaTepiaiy, HOro BIAMOBITHOCTI CYYacCHUM JOCSATHEHHIM HayKd. SIK MpHKIIad
peasizauii OKpecieHMX BUMOT MU IIPOIIOHYEMO PO3TIISIHYTH BUBYECHHS YIBTPA3BYKY.

AHaIT3 aKTyaJIBHUX JA0CTizKeHb. Tema «YIbTpa3Byk Ta HOro 3aCTOCYBaHHS Y MEMIIMHI» PO3TIISIAETHCS
y mpamsix  O.B. Yanoro, SI.B. LlexmicrepoBa, bB.T. AranoBa, H.B. Ctyumncekoi, B.O. Timanroka,
O.M. XKurorosoi, O.M. PemizoBa, B.I'. Jlemenka, I'.K. Iumiva, JI.®D. €mMuuk Ta iH., OpoTe 3a3HA4YCHI pPoOOTU
CTOCYIOTBCSI TIEPEBAYKHO 3MICTOBOI'0 KOMIIOHEHTY HaBYaJbHOTO Tporecy. [TUTaHHAM yJOCKOHAJIEHHS METOIUKH
HaBYaHHSA NpHcBsyeHi gocmimkenHs B.I1. BoBkorpyba, M.I. CagoBoro, O.M. TpudonoBaoi ta in. [S]. OmgHak
HAJICXKHOI yBarW METOMUII BUKJIAJaHHS 3a3HAYCHOT0 MaTepiany B Kypci 010(i3uky IPUALTICHO HE OYITO.

MeTo10 cTaTTi CcTaNo BU3HAYEHHs €(DEKTHMBHUX METOAMYHUX NPHHOMIB (POPMYBaHHS CUCTEMHHX 3HAHb
CTY/IEHTIB 3 TeMHU «YJbTpa3ByK» [yl peaiizamii sikicHoi ()axoBoi IMiATOTOBKM MaiOyTHIX JIKapiB y BHIIMX
ME/IMYHHX 3aKJIaax.

Buknanx ocHoBHOro marepiady. IIpoanasizyBaBiy CTpyKTypy MiApy4HUKIB 3 Oiodizuku [1-4; 7; 9; 10],
MU NPUHALUIN 10 BUCHOBKY, IO B HUX IPYHTOBHO BHKJIAJEHO ()i3UYHE TPAKTyBaHHS IOHATH TEMH, NPUHIIMIIIB
yABTPAa3BYKOBOI JIarHOCTUKM Ta CIIOCOOIB OJIEp)KaHHs, NPOTE INPAaKTUYHE 3aCTOCYBaHHS 3HAaHb Ta HOBITHI
JIOCSITHEHHSI MEIMYHOI HAYKH BUCBITIIIOIOTHCS HEOCTATHHO 1 MAIOTh MEPEBAYKHO 03HAHOMITIOBAIBHUHA XapakTep.

Jlorika BUBUYEHHs KOXXHOTO HAaBYAJbHOI'O TPEAMETy Iependayae MociifioBHE (OPMYBAaHHS B CTYACHTIB
MeBHOI CHUCTEMH 3HaHb 1 CrIocoOiB Aii i3 HuMmH. Taka cucTeMa 3HaHb CKJIaJa€ThCsi HA OCHOBI BCTAHOBJICHHS
BHYTPINPEIMETHUX Ta MIDKIPEIMETHHX 3B’S3KiB, IO JO3BOJISIE CTYACHTaM TIJIMOIIE i MIIHINIE 3aCBOIOBATH
HaBYAJIBHUHA MaTepiall, a BUKJIaladyaM [UIaHyBaTH ayJUTOPHY Ta N03aayIUTOPHY JiSUIbHICTb.

Y po3pobiieHiii MeTouIII HABYAHHS MU MIPOIIOHYEMO TaKy TTOCHIIOBHICTh BUKJIAIEHHS HABYAJILHOTO MaTepiaiy:

1. O3nayenns yabTpasByka (¥Y3). 2. Cnocodu reHeparlii yibTpa3Byky. 3. OCOOJUBOCTI IMOIIUPEHHS 1
BJIACTHBOCTI YJIBTPa3ByKy, IO BHKOPUCTOBYEThCS B MeauuuHi. 4. Epekt BmumBY ynbTpaszByky. 5. [is
yAbTPa3BYKy Ha OloNoOriyHi TKaHWHW. 6. YIbTpa3BykoBa Tepamis 1 Xipypris. 7. Di3W4Hi NIPHHIMIHN
YIBTPA3BYKOBOI JiarHOCTHKH. 8. JliarHOCTHKa Ha OCHOBI edekty Jloruiepa.

Jlsa xpamioro 3anmamM’sITOBYBaHHsI O3Ha4YeHHsI Y3 JOIUIBHO MOJATH aKyCTUYHY IMIKATy Y BHUIVISAI TaOmuIi
YH NIPOMEHS, AUB. puc. 1.

VYbTpa3Byk — Iie MeXaHiuHa XBHWJIS 3 4acToTolo v > 20k['11. BepXHbOIO MeXelo yIbTpa3ByKOBOI YacTOTH
MoxHa BBaxkatn 10° — 10 T,

IndpazByk 3BYK Y ABTPa3BYK [inep3Byk v, I'n
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