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1. Onuc HABYAJBLHOT JUCLHHUILTIHU

XapaxkTepucTuka

o ["any3b 3HaHb, HaNPAM HABYAbHOT AMCLUMIIIHU
HaiimenyBanHs
NOKA3HUKIB MATOTOBKH, OCBITHRO- ACHHA 3a04Ha
kBajiikaLiiHUA piBEHb dopma dopma
HABYAHHS | HABYAHHSA
KineKicTe KpeauTie —

["anmy3b 3HaHb

CaMOCTIHHOT poOoTH
cTyacHTa — 4

6.0 01 - Ocgita 3a BUOOpOM CTyAEHTA
Moaynis — 1 CreuianbHicTh Pix migroroBkm:
3micToBUX MOAyJIB — 1 (npodeciiine 2 -ii | -i
CpPAMYBaHHS); Cemecrp
3araneHa KiJIbKiCTb 014.08 Cepeans ocsita 3-ii | -
roauH - 180 (Piznka) Jlekmii
20rox. | roj.
IIpakTuuHi, ceMiHaApPCHKI
20 ron. roj.
THXKHEBUX T'OJUH JlaGopartopHi
Ans ACHHOT popmu OCBITHBO- 20 | roj.
HABYAHHA: KkBani(piKaLiiHUKA PIBEHB: Camocriiina po6oTa
ayAUTOPHUX — 2 Oakaaasp 120 rog. |

roa.

InauBinyanbHi 3aB1aHHS:

Bua koHTpONto:
1 3anik

CniBBIAHOWEHHS KINBKOCTI TOAMH ayAUTOPHUX 3aHATb A0 CaMOCTIHHOT i
IHAMBIAYAIBHOT pOOOTH CTAHOBUTS!

AJ1s AeHHOT POopMU HaBuaHHS — 1:2




2, MeTa 14 3aBAaHHS HABYAJAbHOI AUCLUHITIHH

EkcnepuMeHT y WKINBHOMY Kypei Pi3uku — Le BiaoOpaKeHHs HAQyKOBOTO METOLY
AOCHIKEHHA, 1o BnactuBuid (izuui. [loctaHoBka AOCTIAIB 1 CMOCTEPEKEHDb MAE
BEJIUKE 3HAYCHHS [ O3HAHOMJIEHHS YYHIB 13 CYTHICTH €KCMEPHMEHTATLHOTO
METOAY, 3 Oro poJUTi0 B HAYKOBUX AOCHIIKEHHAX 3 (I3UKH, & TAKOXK As 030POEHHS
LUKOAAPIB ACSIKUMU MPAKTUYHUMU HaBUUKaMu. BUBUEHHS sBULL HA OCHOBI (PI3MUHOTO
EKCTIEPUMEHTY CNpUsi€ (POPMYBAHHK) HAYKOBOrO CBITOTIIAAY YUHIB, OUTbLI TITHOOKOMY
3aCBOEHHIO (PI3UYHUX 3aKOHIB, NIABULIYE IHTEPEC LWIKONAPIB 10 BUBYECHHS MPEeaMETA.
HaBuanbHWil excnepuMeHT € BIATBOPEHHAM 3a AOTMOMOMOH CheuianbHUX MpUIanis
(h13MYHOTO sBHLLA (piamle — BUKOPUCTAHHS HOr0 Ha MPaKTHIL) Ha YpOLl B yMOBax
HaOIIbLU 3pyUHUX AN HOTO BUBYEHHS.

MeTa BHK/2aJaHHA AHCUHIAIHHK:

MeTo10 BUKNAAAHHA AWCUMILTIHMA € (OPMYBaHHS y CTYA€HTa BMIHb T4 HaBUYOK
KOPUCTYBaHHS (PI3UYHUMHU NPpUIaJaMu, METOAUYHO 1 TEXHIYHO NPaBUIIBHO CTABHUTH
JEMOHCTpaLiiHI qocniam 3 Pi3ukH, BAKOHYBaTH poOOTH T1ad0paTOPHOro NPakTHKYMY.

3aBAaHHA BHUBUYEHHS AHCUMILIIHH.

OCHOBHUMHM 3aBAAHHSMHW BUBYEHHS JUCLMIUIIHMA € O3HAWMOMJIEHHS CTYACHTIB 3
OCHOBaMHM opraHizauii (izuyHoro kabiHETy Ta BeAEHHsSM HOro rocnoaapcTna,
BUBUEHHA TUMOBOro oOmaaHawHa ¢i3nuyHoro KkabiHeTy, (OpMyBaHHA BMIiHHA
A0OMpaTH MPHUIaAU | BAKOHYBATH LIKiNBHI 1adopaTopHi podoTH Ta poOOTH (Pi3HYHOIO
NPAKTUKyMY, O3HAOMJIEHHS 3 OCHOBHOIO JIITEPaTypor0 3 NUTaHb METOAMKH 1 TEXHIKU
WKITBHOrO (PI3MYHOr0 ekcnepumenTy. Pobora B mabopatopii ¢opmye y CTyaeHTa
YMiHHS 1 HABUYKH KOPUCTYBATHCh (DI3MUHUMHK MpUjiagamu, MPULLETIOE J000B 10
(pI3MYHOTO EKCTIEPUMEHTY, PO3BHMBAE HOro TBOPUICTDb Ta iHILIATHBY.

Y pe3yabTari BUBYEHHA AHCUHMILIIHH CTYACHTU OYAYyTb KOMMNETEHTHUMHU B
TAKUX MUTAHHSX:

— CTPYKTYpa Ta 3MiICT LIKIIbHOTO Kypey (Pi3ukH;

— MPU3HAYEHHSA 1 MpaBMAa eKchayaTtauii OCHOBHOMO oOnaaHaHHA 3 (I3UKH ANs
3aranbHOOCBITHEOI IIKONH;

— OCHOBH opraHi3atulii ¢izuuHoro kabiHeTy;

— OCHOBHUH AEMOHCTpauiiHUKA Ta 1adOpaTOpPHUHA EKCMEPUMEHT 3 LIKIJILHOTO
Kypey (i3uKu;

— AWAAKTHUYHI BUMOTM A0 METOAMKH 1 TEXHIKM MOCTAHOBKH AEMOHCTpaUidHUX
aocniaie, (poHTanbHUX ~ jgabopaTopHuX  podIT, (PIBUYHUX  OPAKTUKYMIB 1
EKCMEPUMEHTANbHUX 3aaauY,

— npaBuia TexHIkd Oe3nekd MiJ 4Yac MPOBEACHHA BCIX BHAIB HABYaJbLHOTO
EKCMIEPUMEHTY;



— YMIHHS KOPUCTYBATUCA (PI3MYHUMU NPUNALAMU;

— YMIHHA CKIaJaTH YCTAHOBKM 3a CXEMaMH Ta ONUCAMU, BMILIEHUMU B
IHCTPYKLIAX 10 1a00OpaTOPHUX POOIT;

— YMIHHS METOMYHO 1 TEXHIYHO MPABUIbHO CTABUTU AEMOHCTPALIIHI 10CN1AK,

— a0o0upaty npwiaad 1 BUKOHYBaTH IIKUIbHI JabopaTopHI poboTu Ta poboTu
(h13MYHOTO NPAKTUKYMY;

— YMIHHS KOPUCTYBaTHCS OCHOBHOO JITEPATYPOIO 3 MUTAHb METOAUKM 1 TEXHIKK
MIKIJIbHOTO (PI3UMYHOTO EKCNEPUMEHTY.



Iporpama 3 Kypcy
«lIkinbHuH Qi3nyHMli eKCIepuMeHT»

Po3ain 1. @izuuHHi eKcnepUMeHT B CTAPWIil WKOTi

Tema 1. LlkinbHuii pizuunnii ekcnepumenT a0 po3ainy «Kinemarukar.

Hemoncmpayii:  BinHocHicTe pyxy. IlpamoniHiiinuit 1 kpuBosiHIAHKME pyxu. Cnigomertp.
JoaaBaHHs nepemilleHb. [lagiHHA Tin y MOBITPI Ta po3pia:keHoMy npoctopi (TpyOka HbroToHa).
Bu3HaueHHs NPHCKOPEHHA MpU BiNbHOMY NaaiHHI. Hampsm wBuAKOCTI MiA 4ac pyxy Mo Koay.
Crpobockom.

Habopamopni po6omu ma podomu Qiziunoco npakmuryyy: BusHaueHHS MPUCKOPEHHS Tija mia
yac piBHOMPHCKOPEHOTO pyxy. HocmigkeHus pyxy Tisa no kony. JociiakeHHS NPSMONIHIHHOTO
piBHONpPUCKOpeHOTro pyxy. JociimkeHHs BIIbHOrO naniHHs Tin. JocaimKeHHs pyXy Tija, KHHYTOro
nif KyTOM A0 rOpH30oHTY. BuBueHHs pyxy Tina no kony

Tema 2. ®izuunuil eKcnepHMeHT A0 po3aiay «Jdunamikar».

Hemoncmpayii: Tlpose inepuii. IlopiBesaHHA Mac Tin. Bumiprosanus cun. [pyruit 3akoH
Hbrorona. [logasaHHs cuil, IO OIFOTHb HA TIJIO M KyTOM oAHa A0 oaHOI. Tpertiii 3akoH HbroTOHA.
Llentp mac Tija. Bara Tina nig 4ac npucKOPEHOro MiAHIMAHHSA Ta MaAlHHS. 3aNeXHICTb AaNibHOCTI
NoJILOTY TiJIa BiA KyTa KuaaHHs. Hesaromicte. 3anexHicTb cuiu npyxkHocti Bia aehopmauii. Cunu
TEepTA KOB3aHHsS 1 koueHHsA. BiaumeHTpoBi mexaHi3mn. PiBHOBara TiJ mij AI€K0 KiJIbkOX cua. Buan
piBHOBAru TiJ.

Habopamopni pobomu ma podomu Qpizuunoeo npaxmuryary. Bumipiosansasa cui. BumiproBaHHs
JKOPCTKOCTI MPYKHOro Tija. Bumipiosanus koediuienta Teprs. JOCHIAKEHHS PIBHOBArK Tija Mk
€K KITbKOX cuJ1. JLOCITI IXKEHHS TIPY>KHUX BJIACTUBOCTEM T1J1. BU3HAUEHHS rajibMiBHOTO WINSAXY Tija
Ta Koe(iLieHTa TePTH KOB3aHHS

Tema 3. @iznuHuii eKcnepMMeHT A0 po3aiay «3aKkoHu 30epeKeHHs B MeXaHilli».

Jlemoncmpayii: 3akoH 30epe:keHHs iMnyabcy. PeakTuBHuii pyx. Ilepexin noTeHuianbHOI eHeprii
B KIHETHUHY | HaBMakH. 3MiHa eHeprni Tijia NiA 4ac BUKOHAaHHS poOOTH. 3aNekHICTb TUCKY PIAHHH
BIA WBUAKOCTI ii Teuii. Bymoea 1 mpuHOMN Ali myjabBepU3aTOpa | BOAOCTPYMHHHOIO HAcoca
[Miaifimanbraa cuna kpuna mitaka. KapOroparop. [lpuHiunu aii BITPSIHOro ABUryHa (HaA MOAEI).

Hadopamopuni podomu ma podonu Qizuunozo napakmugysy: JJOCRiAXKEHHS MPYKHOTO yaapy
ABOX TiJ. JlociinkeHH MEXaHIuHOTO PyXy TiJ i3 3aCTOCYBaHHAM 3aKOHY 30€peeHHs eHeprii.

Tema 4. @izuuHHi eKCePHMEHT A0 po3aiay «MexaHiuHi KOJIHBAHHA | XBHJID».

Jlemoncmpayii: BinbHI KONWMBaHHA BaHTa)Ky Ha HHUTLI Ta BaHTaXy Ha MNPYXKHWHI. 3anucyBaHHs
KOJNUBAJIbHOrO PyXy. 3aJIeKHICTb MEPIOAY KOJNIMBAHHSA BAHTAXy HA MPYXKHUHI BiA 1i )KOPCTKOCT Ta
MacCH BaHTAXy. 3aJeXKHICTb MEPIOAY KOJMBAHHA BAHTAXy HA HUTUI BIA il AOBXKUHH. Bumymeni
KOJTMBAHHS.

PezoHanc MasiTHHMKIB. 3acTOCyBaHHS MasTHMKA B ToaWHHWKY. [lowwupeHHs nonepevHux i
NO3A0BXKHIX XBUNb, Tina, 1O KOJMBANOTHLCS, AK IPKepesia 3BYKY. 3ajeXHICTb I'yYHOCTI 3BYKY Bif
aMITITY M KOJAUBaHb. 3aJIeKHICTb BHCOTH TOHY Bifl YACTOTH KOJIMBAHb. 3aJIXHICTb NOBKHHH X BHIII
BIJl HACTOTH KOJHBaHb. AKYCTHYHHMI PE30HAHC. 3aCTOCYBAHHS YIIBTPA3BYKY.

Habopamopni  podomu  ma podonu  hizuunoco  npakmuxymy: BHTOTOBICHHA MasTHHKA i
BH3HAYeHHs rmepioay Horo konuBaHb. JlOCHIIKEHHS HUTAHOro MasTHUKa. BumiproBaHHs
NPUCKOPEHHS BiIbHOTO naaiHHA. JlociaKeHHs KOJMBAHb Tijla Ha MPY>KHHI

Tema 5. @izHyHUI ekcrepuMeHT 10 po3aiiiB «OCHOBH MOJeKYJIsPHO-KiHETHYHOI Teopii»,
«OCHOBH TepMOAHHAMIKHY.

Hemoncmpayii: Monene OpOyHIBCbKOTO pyxy. I3orepmiunuit mpouec. I3obapuunuit mpouec
IsoxopuuHuil mpouec. 3aNekHICTD MK 00'€MOM, THCKOM 1 TeMNepaTypow. 3MiHAa BHYTPILUHBOI
eHeprii Tij]a BHACJHIAOK BHMKOHAHHS MeXaHiuHOi poOoTH. 3MiHa TemnepaTypu MOBITPS Niag yac
agiabaTHOro po3wupeHHs Ta ctuckaHHd. HeobopotHicTe sBuia audysii (Ha moaeni). Moaedi
TEMJIOBUX NBHIYHIB.

Habopamopui pobomu ma pobomut (hizuunozo npaxmuxyay: J1ocninkeHHs 130NPOLIECIB.

Tema 6. @isnuHuii eKcnepuMeHT A0 po3aiay «BaacTusocTi rasis, piavH i TBepAHX TiJ».
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Hemoncmpayii: BnactuBocTi HacuyeHoi mapu. KumiHHA BOOM 3a 3HH)KEHOro THCKY. bymosa i
npyUHUMN aii ncuxpomerpa. CKopodeHHA MOBEPXHI MHIbHUX NuliBoK. KaninspHe niaHIMaHHs PIAMHM.
Pict kpucranis. [NpyxHa 1 3anuwkoa aedopmanii. BupoiysaHHs kpucTtanis.

Habopamopui pobomu ma pobomu hizuunoco npakxmuxysty. BUMIprOBaHHA BIAHOCHOI BOJIOTOCTI
nosiTps. Bu3HaueHHs MOBepXHEBOro HAaTATY PiIAUHH.

Tema 7. ®i3uUHNH eKCOEPHAMEHT A0 po3ainy « EnekTpuune moje».

Hemoncmpayii: bynosa 1 mia enekrpomerpa. 3akoH Kynowa. EnexktpuuHe mnone 3apamKeHHX
KynboK. EnexTpuuHe mose 1Box 3apsimkeHux mnactiH. [1poBinHUKH B enekTpuyHOMY noui. bynosa i
Aisl KOHEHcAaTopa MOCTIMHOI Ta 3MIHHOT €éMHOCTI. 3aNeKHICTb EMHOCTI TJIOCKOTO KOHZAEHCATOpa BIX
MaowWil NJacTHH, BIACTAHI MK HUMH Ta MIeNeKTPUUHOI MPOHWKHOCTI cepedoBuina. Exepria
3apsaKeHOro KOHAeHcaTopa.

Adabopamopni - pobomu  ma pobdomu  pizuunoeo  npakmurymy: JLOCMIKEHHS — B3aeMOAii
CNEKTPU30BAaHUX TiN. BHMIPHOBaHHA €MHOCTI KOHAEHCATOpa. BH3HA4YeHHA €Heprii 3apsamXKeHOro
KOHIEHCATOpA.

Tema 8. DiznuHnii ekcnepuMeHT 40 po3aAiay « EnekTpuuHnii ctpym».

Jemoncmpayii: 3axon Oma 1ans AIAAHKM koda. Posmogin cTpymiB | Hampyr y Komax i3
NOCAIZOBHHUM 1 MapafeNbHUM 3'€IHAHHAMU MPOBIAHMKIB. 3ajekHICTb cuau crpymy Bim EPC
IKEPeNa 1 MOBHOrO OMOPY Kosa. 3aNexHICTh ONMOPY METafliB BlA TeMnepaTypu. TepMOeTeKTpoHHA
emicia. OnHOOIYHA €MEKTPOHHA MPOBIAHICTb BAaKyyMHOro aioga. bymoea 1 aid enekTpOHHO-
npoMeHeBoi TpyOku. [TOpIBHAHHA €JEeKTPONMPOBIOHOCTI BOAM 1 PO34YHHY coMl abo KHCJIOTH.
Enextponiz posuuHy cynbdary miai. Hecamoctiiinuii po3psan. CamocTiiiHuii pospan y rasax 3a
3HW:KEHOTO THCKY. 3afexHICTb OMopy HaniBMPOBIAHWKIB Bim TeMmnepaTypu. [lis TepMopesucTopa.
OnHobGiuHa efnekTpUYHAa MPOBIAHICTb HAMiBNPOBIAHUKOBOTO AloAa. 3afexHICTb CHAM CTPyMy B
HAMBOPOBIAHUKOBOMY AIOAI Bl Hanpyrd. EneKTPOHHO-IIPKOBI MEpexXomM  TPaH3HCTOPA.
[TiacuneHHs MOCTIHHOIO CTPyMy 3a JOMOMOTOK TPAH3UCTOPA.

Habopamopni pobomu ma poéomu ¢hizuunozo npakxmurymy: Busnauenus EPC 1 BHYTpilHBOTO
onopy mkepena cTpyMmy. JochimkeHHs eNeKTPUYHOro Kofia 3 HamiBNpoBIAHUKOBMM AIOAOM.
JocaigkeHHss  HaniBmpoBiAHWKOBOro  dioma.  JlocniakeHHs — TpaHsucTtopa.  Bu3HaueHHs
TemnepaTypHoro koegilieHTa onopy merany. JlocmimkeHHs 3aMeXHOCTI OMOPY HamiBMPOBIAHUKIB
BII TEMICPATYPH.

Tema 9. diznyHni eKCnepuMeHT A0 po3ainy «EnexkTpomarnithe nose».

Aemoncmpayii:  B3aemopia mapanenbHux cTpymiB.  [lii  MarHiTHoro noJs Ha CTpyM.
Po3marHiyyBaHHs 3a OOMOMOroOK HarpiBaHHA. Mopene OOMEHHOI CTPYKTYpH ¢epoMarHeTHkiB
Bynosa i nis amnepmeTrpa i BOJbTMeTpa. BiAXHNEHHS eNeKTPOHHOrO Myuka MArHITHUM MOJMEM.
Bbynoea i aia ryuHoMoBsus. MarHiTHuUil 3anuc 3Byky. EnextpomardiTHa iHaykuis. Tlpasuno JleHua.
3anexuicte EPC iHAyKIii BiA WBHAKOCTI 3MIHM MAarHiTHOrO moToky. CaMoOiHAyKLisA. 3a/€XkKHICTh
EPC camoiHaykuii BiA WBHAKOCTI 3MIHH CHJIM CTPYMY B KOJlI Ta IHAYKTHBHOCTI NMPOBIAHHUKA

Habopamopni - pooomu  ma pooomu  Gizuunozo  apakmukymy. JlocnigkeHHs MarHiTHUX
BNacTWBOCTEH peuoBHMHW. JlocimigkeHHS sABMILA eJleKTpoMarHiTHol iHaykiii. JlociiakeHHs
MarHiTHoro nons 3emii. Jlocaia:KeHH MarHITHOro nofs cofeHoiga. BumiproBaHHA 1HAYKTHBHOCTI
KOTYLUKH.

Tema 10. PI3HYHHH eKCNEPHMEHT A0 PO3ALTY «EJEKTPOMATHITHI KOJINBAHHSA | XBHJII»,

Hemoncmpayii: BinpHI €1€KTPOMArHiTHI KOJMBAaHHS HU3bKOI YaCTOTH B KOJHBAJIBHOMY KOHTYPI.
3aNeKHICTb YaCTOTH BIJIBHUX €JIEKTPOMArHITHUX KOJWBAHb BIJ €JEKTPOEMHOCTI Ta 1HAYKTHBHOCTI
koHTYpy. OcuuyorpaMu 3mMiHHOTO cTpyMy. Heszatyxaroul eekTpoMarHiTHI KOJIMBAaHHS B reHepaTopi
Ha TpaH3ucTOpi. EnekTpuuHuii pesoHaHc. OnepikaHHs 3MiHHOTO CTPYMY Mig uac o0epTaHHs paMkH B
MarHiTHomy moni. Bynosa | mpuHUMM Ali reHepaTopa 3MiHHOTO CTpyMy (Ha Mogedi). BunpamnexHs
3MIHHOTO CTPYMY KOJNIEKTOPOM Ta 3a HOMOMOrow mioaies. bymosa 1 mpuHuun mi tpancdopmaropa.
[lepenaya eNEKTPOEHEPrii Ha BIACTAHb 3@ MOMOMOrOK MIBHLIYBAJBHOMO Ta 3HHXKYBAJIBHOMO
TpaHcdopmaTopiB. BuUMpOMiHIOBaHHS 1 NpUiiMaHHA €JEeKTPOMArHITHUX XBWJb. MoayJsuia 1
AETeKTYBaHH BHCOKOYACTOTHMX €JIEKTPOMArHITHUX KosuBaHb. Lllkana enekTpoMarHiTHUX



BUMPOMIHIOBaHb (Ta0auus). 3aieKHICTh MOBEPXHEBOI YCTMHM NOTOKY BHMPOMIHIOBAHHS Of
BIACTaHI 40 TOYKOBOrO XKepena.

Habopamopui podomu ma  podomu  (Hizuunozo nparmukymy: JlocnimkeHHs BIacTUBOCTENH
eNeKTPOMArHITHHX XBHJIb

Tema 11. ®i3nuHMI ekciepHMeHT 10 po3aiay «OnTHKa».

Hemoncmpayii: BinOusanHa cBiT/NA. 3aJlOMJICHHS CBiT/aa. IHTepdepeHuia it audpakuis CBITIA.
[Tomapuszauis  ceiTina. 3akoHM  3amomyieHHs  ceitna.  IlopHe  BigOuBaHHA.  YTBOpPCHHA
iHTepdepeHuiiinux cMyr. Jdudpakuia cBitaa Big ToHkoi HUTKH. Judpakuis cBiTna Big BY3bKOI
minuad. Po3knmamaHHa CBiT/Ma B ChnekTp 3a gonomorow audpakuiliHux rpatok. CBITIOBOI.
[Tonapusauia cBiTia NOAAPOiAaMH. 3aCTOCYBaHHA NOAAPOIAIB AJIs1 BHBYEHHS MEXaHIYHHUX Hamnpyr y
Jetansx KOHCTpykuid. HeBumumi BHNPOMIHIOBaHHA B CHekTpl HarpitToro Tina. Bnactusocti
iH(ppauepBoHOro npominHa. Binactueocti ynbrpadionerororo npominaa. PotoedekT Ha npuCTpoi 3
LIMHKOBOK) TMJIACTHHKON. 3aKOHM 30BHIHBOrO Qortoedexry. bymosa 1 mia  doropene Ha
doroenementi. bynosa i Al HanmiBNpOBIAHMKOBOrO Ta BaKyyMHOro (potoenemMeHTiB. XiMiuHa Ais
CBITJA.

abopamopui pobomu ma pobomu (hizuunoco npakmurymy: CnocrepexeHHs iHTepdepeHLii
ceiTnia CnocrepexkeHHa audpakwii ceitiaa. JlocaimkeHHss BiADWUTTS Ta 3ajJOMJEHHs CBITJA.
Bu3HaueHHA OOBKHMHHM CBITJOBOI XBWJi. BuBueHHA sBuMIa nonspuszauii cBiTAa. Bu3HaueHHs
(oxyCHOI BIACTAaHI Ta ONTUYHOI CHJIM JIIH3U.

Tema 12. ®i3n4HHH eKCIePHMEHT 10 po3aifny «AToMHA i AaaepHa ¢iznKa».

Hemoucmpayii: Mopeni Oynosu artoma. EHepreTnuHi craHu artoma. BunpoMiHioBaHHS Ta
MOrJMHAHHA CBITNa aToMaMH. ATOMHI 1 MONEKYNAPHI CNeKTpu. PeHTreHiBCcbke BHMPOMIHIOBAHHS,
CnexTpanbHuil aHali3 Ta HOro 3acTocyBaHHs. MeToau peecTpauii HOHI3yHOYOro BHIPOMIHIOBAHHS,
AtomHe aapo. IIpOTOHHO-HEHTpPOHHA MOIENb aTOMHOro sapa. AAepHI CUAM Ta iX OCOOIMBOCTI.
®i3uuHi OCHOBM ANCPHOI eHepreTkH. AnepHi peakuii. Anepuuii peakrop. PagioakTusHiCTs. Buau
panioakTHBHOTO BUMPOMIHIOBAHHS.

Habopamopui pobomu ma poéomu Qizuunoco nparmurysy: CnocrepexeHHs HernepepBHOro i
JiHIHYaTOro CNexkTpiB peyoBHHH. JlochimkeHHs TpekiB 3apsalKeHHX YaCTHHOK 3a (oTorpadisiMu.
BuBueHHa OynoBu no3umeTpa 1 CkJafaHHA paAloNoOrivyHoOi KapTH MicueBocTi. MozaearBaHHA
paalocaKTHBHOIC PO3Nany

4. CTpYKTYpa HABYAJbLHOT AUCUUTIIIHH

Hazeu po3ainiB 1 TeM KinbkicTb roams
AaeHHa opMa
YCBOI'O Y TOMY UHCII
JK N3 |13 [H |[C.p
M\
1 2 31415 6 7
Pozain 1. Mi3nuHHIi eKciepHMeHT B cTapwii wKoJi
Tema 1. ®i3uynuil  ekcnepuMeHT 100  po3miay 12 1 1 1 8
«KiHemaTHkay.
Tema 2. ®i3uuyHuil  ekcnepuMeHT 10O  po3hijy 16 1 1 1 10
«JInHamiKay.
Tema 3. ®i3uuHHIi eKCEpUMEHT 10 pPO3dINy «3aKOHM 12 I 2 8
30epeskeHHS B MeXaHiUi».
Tema 4. ®di3nunuii ekcnepuMeHT 10 po3aury «MexaHiuHi 16 | 2 10
KOJIUBAHHS 1 XBHJIIY.




Tema 5. @i3uuHuil ekcriepuMeHT 10 po3ainip «OcHoBH 16 I 2 8
MONEKYIAPHO-KI HETHYHOI TEOpIi», «OcHoBH
TEPMOAHHAMIKHY.
Tema 6. Di3HUHAI  eKCMEPHMEHT 70  po3alny 12 1 2 8
«BnacTMBOCTI rasis, piAMH | TBEPAUX Tijy.
Tema 7. DI3UUHUI EKCIEPHMEHT A0 PO3ALTY 19 1 2 8
«Enexktpuune mosne».
Tema 8  @i3uuHMI  eKCMNEPUMEHT OO  poO3Alny 19 1 2 4 10
«EnekTpuuHUii cTpym».
Tema 9. @i3uunuil excnepuMeHt 70  posaiay | 20 1 4 10
«EnexkTpoMarHiTHe rosey.
Tema 10. Di3uynuit ekcnepuMeHT OO0  posainy [ 16 1 4 8
«EnexkTpoMarHiTHi KONHBAHHS 1 X BUJIY.
Tema 11. @i3ugHuil eKCepPUMEHT A0 po3ainy «OnTHKa. 16 1 2 10
Tema 12. @i3u4HUE €KCIEPUMEHT A0 PO3ALNY «ATOMHA | 12 2 2 8
agepHa bi3MKay.
Pasom 3a posainom 1 180 | 20 | 20 | 20 120
YCbOI'O I'OAHH 180 | 20 | 20 | 20 120
5. TeMH npakTHYHHX 3aHATH
Ne Hassa Temu KinbkicTb
3/m roAHH
1. Teopis | MeToAMKA AeMOHCTpaLIiHOro (Ppi3MHHOro eKCNepUMEHTY 2
2. Metonuka nposeneHHs $i3HIHUX AeMOHCTpauiii 3 po3aiay «MeaHika» 2
Metoauka nposeneHHs (izndHuX aeMOHCTpauiii 3 po3aiiis «OCHOBH 2
MOJIEKY IAPHO-KIHETHYHOI Teopiiy, « OCHOBU TEPMOIHHAMIKHY.
4. Meromguka mpoBeaeHHA  (PI3UYHMX  AEMOHCTpauiii 3  posainy 2
«BnacTUBOCTI rasiB, piMH | TBEPAHX TiJ».
5. Metonnka nposeaeHHs (I3HUHHUX AEMOHCTpaLiii 3 po3ainy 2
«EnekTpuuHe none».
6. Mertoanka nposeaeHHs  (I3MYHHX  AEMOHCTpaulii 3 posainy 2
«EnekTpHuHMii CTpyM».
7. Mertoanka nposeaeHHs  (I3MYHHX  AEMOHCTpaulii 3 posainy 2
«EnexTpoMarHiTHe nonaey.
8. Mertoanka nposeaeHHs  (I3MYHHX  AEMOHCTpaulii 3 posainy 2
«EnekTpoMarHiTHI KONMHBAHHS 1 XBHJIIY.
9. Metoanka nposeAeHHs (i3HUHUX JAeMOHCTpaLlii 3 po3ainy «OnTukay. 2
10. | Metoauka npoBeaeHHs Gi3HIHUX AEMOHCTPAUIH 3 po3aiay «ATOMHA | 2
afepHa Qizuxar.
Pasom: 20
6. Temu s1aGopaTOpHUX POGIT
Ne Hasga remu KinekicTe
3/n rOAvH
1. | @i3nyHnil excnepuMeHT no posainy «Kinemartuka», «[lnHamikay. 2
2. | Di3HUHAH CKCIEPUMEHT 0 PO3AIIY «3aKOHH 30CPEIKEHHS. 2
* | @i3nuHHii excriepuMeHT A0 po3AiiiB «OCHOBH MOAEKyASAPHO-KIHETHYHOI 2
Teopii», «OCHOBH TEPMOAHHAMIKHY.
4. | DisuuHUH eKkcriepMMeHT o po3ainy «BnacTuBocTi rasis, piAMH | TBEpAHX 2




TLIY.

®izuuHHii ekcnepuMeHT A0 po3ainy «EaektpuuHe none».

®izuuHHii eKkCnepHUMeHT 10 po3ainy «EaekTpuuHuii cTpym».

DiznuHmil eKkcepuMeHT 10 po3ainy «EnekrpoMarHiTHe moje».

DiznuHmii ekcnepuMeHT 10 po3ainy «EnekTpoMarHiTHI KONHBAHHS 1 XBHILY,

oo || o |

Di3ngHNI EKCIEPUMEHT A0 Po3ainy «OnTukay.

NN NN

10| ®i3HYHHI €KCTIEPUMEHT 0 PO3ALIY «ATOMHA | AAepHA (i3HKa».

Pa3om 3a posaisiom 1 20

YCBOI'O TOAMH 20

7. InauBigya/bHi 3aHATTA HABYAILHUM IVIAHOM He nepeadaveHi.

8. Camocriiina podora

Ne Ha3ea Temu KinbkicTb
3/n rOAUH
1 | Po3poOka cTpyKTYpHHX CXE€M BHBYEHHS OKPEMHX TEM i PO3ILNIB KYPCY 30
(hi3MKH 3araNbHOOCBITHBOI IIKOJIH

2 | Po3pobka quoakTnaHmx 3ac0o0iB AN y3arajJbHEHHS 3HAHD 3 OKPEMHX 30
posainie (TeM) (I3UKH HA OCHOBI XMAPHHX CEPBICIB,

3 | Po3pobka nuaakTuaHHX 3aC00IB 3 OKpeMHX po3ainiB (TeM) (i3HUKH HA 30
OCHOBI CepBiciB iH(porpadiku.

4 | Po3poOka KOHCTIEKTIB 3aHATH 3 (PI3UKH 3 BUKOPUCTAHHAM PO3POOAEHUX 30
OUAAKTHYHMX 33C00IB.

YChOI'O rOAUH 120

9. TemH iHAHBIAYANbHHX 3AHATH
HaB4YaNbHUM IJIAHOM He nepeadaueHi.

10, MeToaH TA TEXHOJOTIT HABYAHHS
a) MeTOAH, CIPsIMOBaHI HAa MePBHHHE OBOMOAIHHA 3HAaHHAMHU (iHbopMauiifHO-pO3BUBANbHI,
NpOGIEeMHO-TIOLTYKOBI )
0) MeTomM, CHMPsAMOBAHI HAa YAOCKOHAJCHHSA 3HAaHb Ta (POPMYBAHHA YMiHb | HaBHYOK
(penpoayKTHBHI, TBOPUO-PENPOAYKTHBHI).
TexHonorii rpynoBoro HaB4aHHA, MyJIETUMEIHHI TeXHONOor 1

11. KpuTepii Ta MeTOAH OMIHIOBAHHSA
YCcHe ONMHUTYBAHHS, TECT-€KCNPEC, TECTOBA MIArHOCTHKA, (DI3HUYHI IOUKTAHTH, CAMOCTIHI
pOOOTH, KOHTPOJIBHI POOOTH

Cyma 3HaucH OuiHka KpuTcpii oniHroBaHHS
Oais H
90-100 A BIIMiHHO CTyacHT JACMOHCTP¥E MOBHI W MIUHI 3HAHHA HABYAJIBLHOrO MAaTCpialy B

00CA3I.10  BIANOBIZAE podouil  nporpaMi  JWCUWIUTIHA. TIPABHIbHO 1
0OrpYHTOBAHO NMpHiiMAae HCOOXIAHI PILICHHSA B PI3HUX HCCTAHIAPTHHX CHTYALIAN.
Buie pecamizyBaTH TCOPCTHYHI NONOKCHHA JHCLHIVIIHYA B MPAKTHYHHX 3aBIAHHAN
. MOKC AHAJI3YBATH TA CMIBCTABIATH JaHI 00 €KTIB JiAIbHOCTI (PAXIBUA HA
OCHOBI HAOVTHX 3 JAHOI Ta CYMUKHUX THCLUHUIUIH 3HAHD TAd YMIHB.

Boaoaie Cy4aCHHMH TEXHOJOTIAMH Td MCTOJAMH JiIANbHICHOTO HABYAHHA 73
JAHOI JHCUHIUIHH. TPOABIAE BMIHHA CAMOCTIHHO PO3B A3YBATH TOCTABICHI
3aBIAHHA. AKTHBHO BKIKOYATHCH B AUCKYCL, MOKE BLACTOHBATH BIKICHY MO3HIII




B MHTAHHAX T4 PILICHHAX. IO PO3MNAJAOTHCA. 3MCHIICHHA 100-6a1bHOT OLIHKH
MOKC OYTH TOB #3QHC 3 HCJIOCTATHIM PO3KPHTTAM MHMTAHb. INO CTOCYETBCH
JHCUMIUTIHA SIKQ BHBUAETBCH. aAC BHXOAHTh 33 paMku 00'emy Marcpiany
nepeadaucHoro podboUuor NporpamMoro. abo CTYACHT MPOsIBIAE HCBNCBHCHICTb B
TAYMAUCHH TCOPCTHUHHX NMNONOMKCHD YH CKIAIHHX MPAKTHYHHX 34BIAHb.

80-89 B Ayvaxe 100pe | CTYACHT ACMOHCTPY€ rapHi 3HAHHA. A00pe BO.I0AI€ MATEPIANOM. IO BiIMOBIA€
poOOUiH MpOrpaMi AUCUMNMIHHE. POOUTH HA iX OCHOBI AHAJII3 MOMKIMBHX CHTYALIH
Ta BMI€ ACTOCOBYBATH TCOPCTHYHI O.105KCHHA NMPH BUPIIUCHHI MPAKT HMHHX
30244, a1c JOMYCKAE OKPCMI HCTOUHOCTI.

Bwie camOCTi{HO BHMOpPaBAATH JOMYLICHI MOMHJKH. KUIBKICTb SIKHX €
HC3HA'HOK. Bonoaie cy4yacHMMH TCXHOJOTISMHM Ta MCTOJAMH AISILHICHOIO
HABYAHHs 3 AAHOT AMCUMITIHH.

3a 4ac HABYAHHS NPH NPOBCACHHI MPAKTHUHHX (JaD0OPATOPHHUX 3aHATL). NPH
BHKOHAHH1 CAMOCTIHHHX 3aBAAHb HAOVB 3IATHOCTI JABATH BHUCPIHI NONCHCHHSL.

70-79 C a0b6pe CTyaCcHT B 3arajbHOMY 100pc BOIOAIE MATCPIAIOM. 3HAE OCHOBHI MOJIOKCHHA
MaTcpialy. 1O BIAMOBIJal0Th pobouili mporpaMi JHCLHMMTIHH. POOMTL Ha iN
OCHOBI aHaMi3 MOMUIMBHX CHTyAUIH Ta BHKOPUCTOBYE A8  PILICHHS
XAPAKTCPHHX/THNOBHX MPAKTHUHHUN 3aBAAHb HA NPO(PCCIHHOMY PIBHI.

BMi€ MOSCHHTH OCHOBHI MOJIOKCHHS BHKOHAHMX 3aBAAHb. TA4 JaTH MPABH.IbHI
BiANOBIdl MO 3MiHY PC3yALTATY NMPH 3aJAHIA 3MiHI BUXIAHHN NApPaMCTpiB.
TTomMuIKH ¥ BIAMOBIAAX/ PILICHHAX/ HE € CHCTCMHHMH.

3Hﬂ€ Xapal\'TepHCTI/ll\'H OCHOBHHX NMONOKCHb, IO MAKTh BHIHAYANBHC SHAYCHHS
JUB IPAKTHMHAX /NabOPATOPHHX JAHATL. IPH BUKOHAHHI CAMOCTIHHHX 3aBIAHb 1
B MEKAX AUCLIHILTIHH, 11O BUBYAETLCS.

00-69 D 3a30Bi.1bHO | CTYACHT 3acBOiB OCHOBHHI TCOPCTHYHHIA MaTcpian, ncpeadaucHHil podotoro
MPOrpaMoOI0 AHCLMMIIHM, TA PO3YMI€ MOCTAHOBY CTAHAAPTHHX MPAKTHUHHX
30BAaHb. MA€ MPONO LI WOA0 HANPAMKY IX BUPiLICHb. Poy Mi€ OCHOBHI
MOI0KCHHS. 1O € BU3HAYAIbHEME B KYPCi. MOXKC PO 3B’ 513V BATH MOAIOHI
30BAAHHS TUM. ILO PO3IMIAAAIHCD 3 BHKJIAIAUCM, 4.1C NOMNYCKAE 3HAUHY KiIbKiCTb
HCTOYHOCTCIH 1 rPYOHX MOMHIOK. SIKi MOKC ¥CVBATH 31 A0NOMOIOK BHKIAAAHA.

50-59 E JoctatHbo | CTyacHT mae ncBHI 3HaHHA. ncpcadaucHi B podouill mporpami AHCUMMITIHH.
BOJIOdI€ OCHOBHHUMH NMOJIOKCHHAMH. IO BHBYAKOTLCA HA PIBHI, HAKHH
BH3HAYAETBCH AK MIHIMAIBHO JONYCTHMHEN. 3 BHKOPHCTAHHAM OCHOBHHX
TCOPETHUHHX TO.105KCHb, CTYACHT 3 TPYIHOLIAMH TOICHIE MPABHJIA BUDPILICHHS
NMPAKTH'UHHX 34BJIAHb AMCUHUILTIHH. BHKOHAHHS NPAKTHYHHX /Na0OPATOPHHUX /
KOHTPOJIBHHYX / CAMOCTIHHEX 34BJAHb, 3HAYHO (HOPMaNilOBAHO: € BiIMOBiIHICTD
AIMOPUTMY, ¢ BIACYTHE TIHOOKC pO3yMiHHS poDOTH Ta B3AE€MO3B ABKIB 3
THIOOAMH  JHUCLUHTLTi HAMEL

3549 FX HC3a20BiIbH | CTYACHT MOC BiATBOPHTH OKPCMi (PPArMCHTH 3 KYPCY. He3BKAKOUM HA TC. 1O
o IporpaMy HABHUJIbHOI AUCUMILTIHE CTYJACHT BHKOHAB, MPALOBAB BiH NMACHBHO.
fioro BianoBiAl M 4ac MPAKTHYHUX 1 1a00paTOpPHMX polIT B OiIbLIOCTI €
HCBIDHHMH.  HCOOIDYHTOBaHHMH.  LlilicHiCTL  pO3¥MiIHHSL  MaTcpiany 3
JHCLMIUIIHA Y CTVACHTA BiACYTHI.

1-34 F HenpuiiHATH | CTYICHT NOBHICTIO HC BUKOHAB BUMOT POOO40i MPOrpaMH HABYAIBHOT
0 JUCUHMTIHA. MOro 3HAHHA HA MiJACY MKOBHX CTANAX HABUAHHSA €
(pparmcHTapHEMHU. CTVACHT HC AOMYLUCHHI 10 37a4i CK3AMCHY .

12, Po3noain 0aJiB, AKi OTPHMYKTb CTYAECHTH

IToTo4He TecTyBaHHs Ta caMocTiiiHa pobora Cyma
T1 T2 |T3 ([T4|TS |T6|(T7 | T8 |T9 | T | TI1 | Ti12 Cyma
10 8 8 8 8 8 8 8 8 8 10 8 100
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10. T'enmenwreiin JI.E., Henawes 11O ®i3uka (piBeHb cranaapty). 10 knac.

11. Cuporiok B /1., bawtosnii B.1. ®i3uka (piBeHb cTaHmapty). 10 xnac.

12. Bap’saxrap B.I'"., boxxuHosa ®.A1. ®i3uka (piBeHb akaaemiunuii). 10 knac.

13. 3acexina T.M., Nonosko M .B. ®i3uka (piseHb npodinsamii). 10 knac.

14. Tonuapenko C.Y. ®izuka (mapyunauk). 11 knac.

15. Tonuapenko CY. ®izuka (nocidHuk ana wkia 111 crynensa, rimHasziii i Jiueis
NPUPOAHUYO-HayKoBoro npodimo). 11 knac.
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Buntenis. - K.; Pan. wkona, 1983. - 159 c.
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MexaHika. - K.: Pagsdcbka wkona, 1980. — 144 ¢,

22. Mupropoacbkuii b.10., 1ladane B.K. [/leMOHCTpauiiiHWi eKCIEpUMEHT 3 (hi3HKH.
MonekynspHaa disuka. - K.: PansHcbka wkona, 1982, — 139 ¢.

23. Muproponcbkuii B1O., labane B.K. [lemMoHcTpauifiHuii €kCOepUMEHT 3 (Bi3uKH.
Konusanns i xsui. - K.; Pagsnceka wkona, 1985, — 168 c.

24. Heuwnnopyk M.H., Uepnsiwescokuit B. T. Ipunanu ans ¢i3ndHoro ekcrnepuMeHty. -
K.: PagsHcbka wkona, 1971. — 144 ¢.

25. XopowasuH C.A. TexHHKa U TEXHONOTHsS AEMOHCTPALMOHHOTO 3KCnepuMeHTa. - M.
Ipoceemenune, 1978. — 176 ¢.

26. Ilynbra M.C. Meronuka i TexHika JeMOHCTpaLi HHUX AochidiB 3 (i3uKkH y 6-7 kmacax
cepenHboi wkonu: Iocibuuk ans suurenis. — Kuie: Paa. wkosa, 1969. — 276 c.

27 Uynera M.C. MonekynapHa ¢i3uka i TepMOAHHAMIKA B A€MOHCTPALI HHUX NOCHIAaX.
- K.: Pansnacbka wkona, 1974. — 176 c.



