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1. HOACHIOBAJIBHA 3AIINCKA BCTYIHHOI'O ®AXOBOTI'O
BHUIITPOBYBAHHA

OcobnuBa posib (pi3MKKM BU3HAYAETHCS, MEPII 32 BCE, CAMUM MPEAMETOM
BUBUYEHHS, B IKOMY PO3KPUBAETHCS 3MICT Matepii 1 popM 11 pyXy, MpocTopy 1 yacy
K (opM iCHyBaHHSI Matepii, B3a€EMO3B'SI3KYy 1 B3a€MOINEPETBOPIOBAHOCTI BH/IIB
MmaTepii 1 pyxiB, €JHOCTI MaTepialbHOTO CBITYy. B IpbOMy mojsirae BaxkJIuBe
METOJIOJIOTIYHE 1 CBITOTJISAHE 3HAYCHHS BUBUYEHHS (i3uku. Ha oCHOBI BUBUYCHHS
KJIACUYHOI 1 KBaHTOBO1 (h13UMKH, 3aCBOEHHS (D13UYHUX TEOpid, PyHIaMEHTAIbHUX
MOHATHh 1 O3HAUYCHb (HI3UYHUX BEJIIMYMH, 3MICTY MOJIeiel, 3aKOHIB, IIPUHIIUITIB,
dbopmyeThCs 1ITICHA CydacHa (i3udyHa KapTHHA CBITY.

B mnporieci BUBUEHHS 3arajbHOi Ta TEOPETUYHOI (I3UKH CPOPMYETHCS
ySBIEHHS TMpO Te, L0 Yy3arajlbHIOYl Teopii 0a3yroThCAd Ha BEIUYE3HOMY
EKCIICPUMEHTAIbHOMY Martepiam, mo (i3uKka € OCHOBOIO CY4YacHOI TEXHIKH 1
TEXHOJIOT1; 10 (I3MYHI METOAU AOCIIIKEHHS IIMPOKO BUKOPHUCTOBYIOTHCS B
aCTpPOHOMIi, XiMii, 610JI0T11, METEOPOJIOT1i, 'e0JIO0TIi Ta B 1HIITUX raay3sX.

[Iporpama BCTYNMHOTO BUIPOOYBaHHSI CKJIAJIA€THCA 3 YOTUPHOX 3MICTOBUX
MO/TYJIIB:

1) HayKOBO-TIpeJAMETHA MIATOTOBKA 3 (PI3UKHU, AKUH MICTUTh MUTAHHS 3 YCIX

PO3UTIB 3arajibHOI Ta TEOPETHUYHOT (P13UKU;

2) OCHOBHI €KCIIEPUMEHTaIbHI METOIN (DI3UKH;

3) mpodeciiiHO-TIeAarorivyHa MiJIrOTOBKA;

4) TumoBi 3aa4i 3 Pi3UKH.

[Iporpama ckiiajeHa Ha OCHOBI THIOBOi mporpamMd 3 (I3UKH I
NEeJaroriyHuX YHIBEPCUTETIB YKpaiHW, 1 MpHU3HAYeHa JUIsl BCTYMHOTO (haxOBOIrO
BUNPOOYBAaHHS Ha 3100YTTS OCBITHBOTO CTYMNEHS «MaricTp» Ha 0a3l pasiie
3100yTOTO OCBITHBOTO PIBHSI «0OakajgaBp» YW OCBITHbO-KBaI(PiKalIfHOTO PIiBHSA
«CTICIIICT» TPU BCTYIl N0 YKPaAiHCHKOTO JEP)KABHOTO YHIBEPCUTETY IMEHI
Muxaiina JIlparomanosa.



2. KPUTEPII OIIIHIOBAHHS 3HAHb ABITYPIEHTA
HA BCTYIIHOMY ®AXOBOMY BUIIPOBYBAHHI

XapakTepHucTUKa BiAMoBiiel adiTypieHTa

3a MIKaJIok B .
yHiBepCHTeTy H3HAYCHNNU Ha I[UTaHHs TCOPETUIHOTO Ha [UTaHHs IPaKTHIHOTO
3MiICTy 3MICTy
AOGITYpi€EHT HE YCBIIOMITIOE OOcsr po3B's3aHUX 33124
3MICTY IIUTAaHHS OLIETYy, TOMY < 50%.
HOTO0 BIAMOBIIH HE Ma€ Y abiTypi€eHTa BiICyTHS
0-99 Huzokuii 6e3mocepeIHbOr0 BiTHOLIECHHS /10 IIPOCTOPOBA ysiBa, HEOOXiTHA
Oanu MOCTABJICHOTO MUTAHHS. U1 PO3B'SI3yBaHHs 3a/1a4i.
HasiBHa moBHa BiICYyTHICTH
YMiHHS MipKyBaTH.
Binnoiai Ha nuTaHHs O1IeTy OOcsr po3B'si3aHUX 3314 y
HOCSATh (pparMeHTapHUI Mmexax 50-75%.
XapakTep, XapaKTePU3yIThCs AGITypi€HT MOraHo BOJIOJII€
BIJITBOPEHHSIM 3HAaHb Ha PiBHI rpadiyHuMHU 3aco0aMu
3arnam'sTOByBaHHS. BIJITBOPEHHS ITPOCTOPOBHUX
100-139 3adosinbnuii AﬁiTypieH.T HOBerOIEO BOJIOJII€ BJ'IaCTI/IB(.)CTeI‘/'I HpeI[MeTiB Ha
danie YMIHHSM MIpKYyBaTH, HOTO IUTOIIMHI.
BIJIMTOBIII CYTTPOBOKYIOTHCS
JIPYTOPSITHUMH MIPKyBaHHSIMH,
SIK1 THKOJIU HE MalOTh
0e31ocepeTHHOrO BiAHOMIEHHS JI0
3MICTY 3alTUTaHHS.
V BiAnoBiAsx Ha nUTaHHSA Oinery |O0cAT MpaBUIBLHO PO3B'A3aHUX]
JIOTYCKal0ThCs JEsIKi HETOYHOCTI [3amad >75%.
a00 MOMIJIKY HETIPUHIUIIOBOTO  |Pe3ynbpTar PO3B'S3yBaHHs]
XapakTepy. 3amayl MICTUTD OKpeMi
140-169 A6iTypieHT JNEMOHCTPY€E HETOYHOCTI 1 HEe3HayH]|
Jlocmamnuiti | PO3yMiHHS HaBYaJIbHOTO TTOMPLTKH.
banie MaTepiany Ha piBHi aHai3y
BJIACTUBOCTEH.
ITomiTHe parHeHHs abiTypieHTa
JIOT1YHO PO3MIPKOBYBATH MPHU
BIMOBIAl HA TUTAHHA OljeTa.
AOGITYpi€HT Ja€ MOBHY i OOcsT MpaBUWIIBHO PO3B'SI3aHUX]
PO3TrOpHYTY BI/NOBI/Ib HA 3amay =100%.
UTAHHSI OLIeTy. KoxxHa  pos3B'A3aHa  3ajaya)
Horo Biamosiai cBig4aTh Mpo CYIIPOBOJIKYETHCS IPYHTOBHHAM
170-200 po3yM§HHﬂ HaBYATBHOTO MOSICHEHHSIM.  AOITypieHT 0e3)
) Bucoxkuii MaTepiany Ha piBHI aHaJi3y MOMUJIOK BiITBOPIOE
banis 3aKOHOMIPHOCTEH, POCTOPOBI BJIACTUBOCTI

XapaKTepU3yIOThCS JOTTUHICTIO 1
MOCITITOBHICTIO CY/KE€Hb, 0€3
BKITIOYCHHS BUTIQIKOBUX 1
BUTIQ/IaHHS ICTOTHUX 3 HUX.

MpeIMETiB Ha TUIOIINHI




Sxmio abiTypieHT MiAg 4ac BCTYMHOTO BUIPOOOBYBaHHS 3 KOHKYPCHOTO
npeamety HabpaB 0-99 GasiB, To JaHa KIJIBKICTH OalTiB BBAKAETHCS HEJOCTATHHOIO
JUISL JTOMYCKY JO0 KOHKYPCHOTO BigOOpYy Mg 3apaxyBaHHs g0 YV imeni
Muxaiina Jlparomanosa.

OuiHioBaHHSI PIBHA 3HaHb aOITYPIEHTIB MPOBOJIUTHCA KOKHUM 13 UJICHIB
peAMETHOT KOMICIi OKpeMO, BIAMOBITHO A0 KPUTEPIiB OLIHIOBaHHS. 3arajibHUN
Oan oOIiHIOBaHHA pIBHSA 3HAHb alITypi€HTa BHUBOAHUTHCS 3a pPeE3yJbTaTaMH
OOTOBOPEHHS WIEHAMHU KOMICii 0COOMCTHX OLIIHOK BiNOBieH abiTypieHTiB. banu
(omiHkM) BCTymHOTO (h)axoBOrO BHUIPOOYBAaHHS BUTOJOUIYIOTHCS TOJIOBOIO
npeaMeTHOi KoMicii yciM abiTypieHTaMm, XTO MpPUHMaB y4acTh y BUIIPOOYBaHHI
MICTIS 3aKIHYCHHS 1CTTUTY.

3. 3BMICT NPOT'PAMU ®PAXOBOI'O BUIITPOBYBAHHA

3.1. HAYKOBO-ITPEJMETHA IMIJII'OTOBKA 3 ®I3UKHA

1. EnemenTn kinematuxku. I[Ipoctip i yac y knacuuHiit ¢gizuii. MatepianbHa
touka. Cucrema Bimmiky. KiHemaTuuHe BHBYEHHS MEXaHIYHOTO  PYXY.
[lepemitieHHsi, TpaekToOpiss, HUISX, MBUAKICTb 1 NpuUCKopeHHs. KiHemaTuuHi
XapaKTePUCTUKHU PyXy YaCTUHKHU MO KOIY. 3aKOH PyXy YaCTUHKHU.

2. EnxeMeHTH JIMHAMIKH YAaCTHMHOK. 3aBIaHHS JWHAMIKH. 3aKOHH
HeroTona. Maca. Imnynbc. [HepuianbHi cucteMu BiUTiKy. [IpuHIMI BIJHOCHOCTI
["anines. J{udepenuianbae piBHAHHS pyXy YaCTUHKH. J[B1 OCHOBHI 3a/1a4l JUHAMIKH
TOYKH.

3. 3akonu 30epeskeHHs B MexaHili. 3aKoH 30€peKEHHS IMITYJIbCY. 3aKOH
30epekeHHsT MOMEHTY iMmyJibey. KocMmiuni mBuakocTi. KiHeTnuHa 1 moTeHIiaaipHa
eHeprid. 3aKoH 30€peKeHHsI €Heprii B MEXaHILl.

4. EneMeHTH MeXaHIKH CYHiJIbHUX cepeaoBHIl. Mojenb CyLUIBHOTO
cepenonuina. OCHOBHI 3aKOHH 1 3arajibH1 BJIaCTUBOCTI piIMH 1 Ta3iB. 3akoH [lackais,
3akoH Toppiuemni. CrauioHapHUil pyx ieanbHOl piauHu. PiBHsHHA Beprymm. Pyx
B'sa3k0i pimuHu. @opmyna [lyazeins. JlaminapHa 1 TypOyneHTHa Teuii. Ywucino
Peiinosnbaca.

5. EneMeHTH MOJIEKYASIPHO-KiHEeTUYHOI Teopil. OCHOBHI TOJIOKCHHS
MOJIEKYJIIPHO-KIHETUYHOI Teopii OyloBU pedyoBMHU. Mojenb i1eaibHOro rasy.
OcHOBHE PIBHSIHHS MOJIEKYJIIPHO-KIHETUYHOI Teopii rasziB. THUCK 1 TeMIiiepaTypa
1I€JIbHOTO Ta3y 3 TOYKH 30pY MOJIEKYJsipHOi Teopii. Po3nmoain Makcsemnna.
XapakTepHi mBUAKOCTI MoJieky. Po3nonin bonsimana. bapomerpudana dpopmyina.

6. Enementn ¢izuxkn TBepaoro Ttima. Kpucramiuhai, amopdHi Tina i
nomimMepu. bynoBa kpuctamiB. Tumm KpUCTaMIYHUX TPATOK. TeIMJIOEMHICTH
KPUCTAIIB NMPU HU3BKKUX 1 BUCOKUX Temmeparypax. ®opmynu Elnmreiina 1 [lebas
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1t TerioeMHocted. TermnonpoBiaHicTh TBepAUX Til. @oHOHH. JIOBKMHA BIIBHOTO
npooiry pOHOHIB.

/. llepminii 3aK0H TepMOAMHAMIKH. 3aBJaHHS TEPMOAUHAMIKUA. BHYTpilIHS
eHepris, pobora, TerioTa. OI3UYHUN 3MICT MEPIIOTO 3aKOHY 1 HOTO 3aCTOCYBaHHS
1o 13omporieciB. PiBHOBaxHI 1 HEpPIBHOBaXkKHI, 0OOPOTHI 1 HEOOOPOTHI MPOIIECH.
Biunuii 1BUTYH MepIIOTO poay.

8. Apyruii 3axoH Tepmoaunamiku. ®opmymoBannsa Kiaysiyca i1 Tomcona.
[Muxkn Kapuo. Biunmit aBuryn apyroro poxay. Entpomis - ¢yHKIisS cTaHy
TepMOJIUHAMIYHOI cucTeMH. CTaTUCTUYHUI 3MICT APYroro 3akoHy. TpeTiil 3aKoH
TepMOaUHaAMIKU. AOCOIIOTHA €HTPOITIS.

9. Enekrpocratuka. Enekrpocratuune nose. Enexrpuunuii 3apsan. Cusosa
Ta EHEPreTUYHa XapaKTEPUCTHKU EJNEeKTPOCTaTUYHOro mojs. [loTeHmianpHuit
XapakTep  eJIeKTpocTaTM4yHoro mnoJig. [IpoBimHMKM Ta  JICJIEKTPUKH B
enexkTpocTtaTnuyHoMy noii. Teopema Octporpajncbkoro-I'aycca Ta ii 3aCTOCyBaHHS
710 PO3paxyHKY XapaKTEPUCTUK €JIEKTPOCTATUYHUX IOJIB.

10. Iocriiinuii ejnekTpuYHM CcTpyM. EjexTpuunuii cTpym y pi3HUX
CepelIOBUILIAX: METajlax piAMHAaxX ra3ax, BakyyMi. 3akoH OMa JiJIsl MOBHOTO KOJIa.
HudepenmiansHa Ta iHTerpasibHa popma 3akoniB Oma ta [xoynsa-Jlenna. SABurine
HAJIPOBITHOCTI.

11. MaruitHe mnoJie. EjaexkrpomardiTtHa inaykuisa. MarnitHe mnone
€JIEKTPUYHOTO CTPyMy Ta Horo xapaktepuctuku. 3akoH bio-Capapa-Jlamiaca ta
HOT0 3aCTOCYBaHHS /10 PO3PAaXyHKY XapaKTEPUCTUK MarHiTHUX noiiB. Teopema npo
UPKYJISIIII0 BEKTOpa HAMPY>KEHOCTI MArHITHOTO MOJIsl. 3aKOH MOBHOTO CTPYMY.
EnexTpomaruitTHa iHIYKIlis, eMITipudHUi 3akoH Dapajes.

12. KoauBanabui  mpoumecu. [apmoniuHi  KonuBaHHA.  Mojenb
rapMOHIYHOTO OCHIIIATOpa. BinmbH1 3aTyxatoul koquBaHHs. KoedilieHT 3aTyXaHHS.
JlorapudMiuHui AEKPEMEHT 3aTyXaHHA 1 JOOpOTHICTh CUCTEMHU. BumymieHi
KOJMBaHHA. XBWIbOBI mporecH. Ilommpenns xBwib. PiBHsSHHS xBuii. PaszoBa
HIBUKICTH NomMpeHHs xBuii. Exepris xsuni. Edext Jomnepa.

13. ®ortomerpisi. OntuyHe BumnpomiHeHHs. OCHOBHI €HEPreTUYHI Ta
CBITJIOBI (poTOMETpHUHI BenudnHU. KprBa crieKTpaabHOI CBITIOBOT €)EKTUBHOCTI.
ETanon cunum cBitina. 3akoHu ocBiTieHOCTI. J>kepena 1 mpuitmadi cBiTiia. @otomeTp
JIrommepa-bpoaxyHa, TIOKCMETD.

14. T'eomerpuuHa onTHKa. ['eOMeTprHYHA ONTUKA K TPAHUYHUYN BUMAJ0K
xBUIbOBOi onTuku. [Tpuniun depma. OCHOBHI MOHATTA 1 3aKOHU T'€OMETPUYHOI
ontuku. ONTUYHUI 1HBapiaHT. 3ajoOMJIEHHS 1 BAOMBaHHS CBITJa Ha cepuyHii
MOBEpXHi. 3arajibHa ¢opMysia JTiH3W. [AeanbHI ONTUYHI CHUCTEMH: OCHOBHI
xapaktepucTuku. OKo K ONTHYHA crucTeMa. BolnokoHHa onTHKa.



15. XsBuaboBa ontuka. [Ipunuun cynepmnosuuii. Meroan onep:kaHHs
KOTepeHTHHUX IMy4KiB CcBiT/Ia. Yac 1 I0B)KMHA KOTepEeHTHOCTI. SIBuIa iHTepdepeHIlii,
mudpaxkii. Judpakiiitna rpatka. SBuine nonspusaiii cBiTia. OcHoBU roygorpadii.
MeTtoj ToBCTOIIApOBHUX €MyJIbCiil JIeHuCIoKa.

16. B3aemoaisi eJeKTPOMArHiTHMX XBWJIb 3 pe4oBUHOI0. KiacuuHa
Teopis AUCTEpCii 1 MOTJIMHAHHSA CBiTa. Jlucmepcis moka3HuKa 3aJI0MJICHHS CBITJIA.
[Tornmuuanusa cBiTia. BunpomintoBanHs BagsinoBa-UepenkoBa. Po3cissHHS cBiTIA.
[ToHATTS PO HEJIHIMHY ONTHKY.

17. KsaHTOBi BIacTUBOCTI BUIPOMiHIOBaHHA. TeruioBe BUMPOMIHIOBAHHS.
3aK0oHM BUTIPOMIHIOBaHHS a0COMIOTHO YopHOTO Tia. ®opmyna [Tnanka. dotoedexr.
3aKkoHU 1 KBaHTOBa Teopisl 30BHIIHBOrO (hoTtoedexkTy. Maca Ta iMmyJsibe (OTOHA.
Edext Komnrona. KopnyckynsapHo-XBHIIbOBUI Ayalli3M BIIaCTUBOCTEN CBITIIA.

18.  Artomu i moJiekyu. AtomHi Mmozedni. [lnanerapna monens Pesepdopaa-
bopa. Hocninu ®panka 1 ['epua. Ilpupona Mi>KaTOMHUX Ta MIDKMOJEKYJISIPHUX
3B’SI3KIB: 10HHUM, KOBAJICHTHUM, METAJIIYHUM, TUCTICPCIHHUI.

19. snapa aromiB. I[IporoHHO-HEelTpoHHMIT ckiaax sapa. OCHOBHI
XapaKTepUCTUKH sifiep. BiaactuBocti aaepuux cuil. Anepni moaeni. Mogens saapa /.
I. IBanenka. 3akoH paJliloaKTUBHOTO po3mnay. Jlo3umeTpis. 3aXUCT Bij HOHI3YHOHYOTO
BUIIPOMIHIOBaHHS.

20. Enementapui yactunku. Krnacudikaiiis eleMEHTapHUX YaCTHUHOK.
®depmionu 1 6030HU. KBaHTOBA CTpYKTypa aTOMIB 1 KBaHTOBa XpoMoArHaMika. KBapk-
JenToHHa cuMeTpis. DyHIaMeHTaIbH1 B3a€MOIIi: TpaBiTalliiiHa, eIeKTpOMarHiTHa
(enexTpociadka), CUIIbHA.

3.2.OCHOBHI EKCIIEPUMEHTAJIBHI METOIU ®I3UKN

1. BusHaueHHsl JiHIAHUX po3MmipiB 1 00'eMiB TBepAux Tii. Meroau Ta
IHCTPYMEHTH.

2. Toune 3BaKyBaHHs. BU3HaueHHS TYCTHHH PEYOBHHU.

3. BusHaueHHsI MOMEHTY 1HEp1Iii.

4. Tepta. BusnaueHns koeili€HTIB TEpPTSI.

5. BuzHaueHHs1 MOTyJ1s TIPYKHOCTI.

6. BuzHaueHHs koedilieHTa B'SI3KOCTI PiJIMHHU.

7. BusHaueHHS IIBUAKOCTI MOIIUPEHHS 3ByKOBUX XBUJIb.

8. Meroau BUMipIOBaHHS TEMITEPATYPH.

9. BusHaveHHs KOe(IIIEHTIB TETIOBOTO PO3IIMPEHHS TiJI.

10. BuznaueHHsI TETTIOEMHOCT] PEYOBHH.

11. BuzHaueHHsI TeMIieparyp 1 TerioT (pa30BUX NEPEXOiB.

12. Bu3HaueHHs BOJIOTOCTI MOBITPSI.



13. Meronu Bu3HaueHHs Koe(illieHTa TOBEPXHEBOT'O HATATY P1IMHH.

14. MeTo i1 BUMIPIOBaHHS CUJIM CTpyMY 1 HanpyTH. [Iputaau, po3mupeHHs Mex
BHUMIPIOBAHHS.

15. Bu3HaueHHS eJICKTPOPYIIIHOT CHITH 1 BHY TPIIITHBOTO OTIOPY JIKEPEa CTPyMy.

16. BumiproBaHHsI €IEKTPUYHUX OTOPIB 11X TeMIepaTypHOI 3aJI€KHOCTI.

17. BuznaueHHs1 (pOTOMETPUYHUX BEJTUUHH.

18. BuzHaveHHs1 KOHIICHTpAIlii pO3UMHY IYKPY 32 JOITOMOTOIO TOJISIPUMETPA.

19. Bu3HaueHHS ONITUYHUX XapaKTEPUCTHK JIH3 1 A3EpKall.

20. Bu3HaueHHS TIOKa3HUKA 3JIOMJICHHS TBEPIMX T1JI 1 PIIHH.

3.3. MIPO®ECIMHO-TIEJATOT'TYHA IIJITOTOBKA

1. MeToguka HaBYaHHA (i3UKHU SIK nmeaaroriyna Hayka. O0'ext, mpeamer,
METO/TH 1 3aBJJaHHsI METOJIMKU HaBYaHHS (P13UKU. 3B'SI30K METOJMKN HaBUYaHHS (13UKH
3 THIIMMU HayKaMH.

2. 3micT HaBuaHHs ¢izuku. [IoHATTS MPO 3MICT 3arajibHO1 CEPEHBOI OCBITH.
3MICT MIKUIBHOI (DI3UYHOI OCBITH, MPUHIIUIN 1 KPUTEPii HOTO BU3HAUCHHS. AHAJI3
HepkaBHOro crangapTy 0a30BO1 1 TOBHOI CEPEIHHOI OCBITHU, OCBITHBOI TaTy3i
«IIprupo103HABCTBOY», IHIIUX HOPMATUBHUX JOKYMEHTIB, SIKI PETJIAMEHTYIOTh 3MICT
HIKUTBHOTO KypCy (13MKHU B 3arajJbHOOCBITHIX HAaBYAIbHHUX 3aKJIaJIaX.

3. Hini i 3aBnanHsa HaBYaHHA (i3MKH B 3arajJibHOOCBITHIX HAaBYAJIbHHMX
3akjaaaax. L{im sk cucremoyTBOprotounii GakTop METOAMYHOI CUCTEMH HaBUYAHHS
di13uku. lepapxisa 1inedt HaB4aHHS, 0cOOMUBOCTI iX (opmyBanHs. [linmi HaBuaHHA
(d13uKK B OCHOBHIH 11K0J1. OCHOBHI 3aBJIaHHA HaBYaHHS (P13UKHA B OCHOBHIN IIKOJII.

11. MeToau i npuiiomu HaBYaHHA ¢izuxu. [loHATTS po MeToaM 1 TpUtoMHU
HaBuyaHHs. Pi3Hi kinacudikallii MeToiB 1 MpUHOMIB HaBYaHHS. 3arajabHOIUIaKTUYH1
MEeTOAM 1 mpuiloMu HaByaHHA. CUCTEMa METOAIB 1 NPUOMIB HaBYaHHS (PI3UKHU B
OCHOBHIH IIKOJI, iX CyTh 1 TOPIBHSUThHA XapakTepucTuka. [Ipukiaam 3actocyBaHHS.

12. ®opmu oprauizanii HaBYANbHUX 3aHATH 3 Qizuku. [lorsaTTs npo hopmu
HaBYaHHA. YPOK - OCHOBHA (hopMa opraHizallii HaB4aHHs. THIH 1 CTPYKTypa ypOKiB
¢b13uku. Bumoru 1o cygacHoro ypoky (pi3uku B OCHOBHIM IIKOJII.

13. 3aco0u HaBuyanus ¢izuku. [Tousarrs npo 3acobu HaBuanHsa. Knacudikaris
3ac001B HaBYaHHS, 1X IUAaKTHUHI QyHKUIi. CucTema 3aco0iB HaBYaHHS (I3UKU B
OCHOBHIM IIKOJI, IX CyTh 1 MOPIBHSUIbHA XapakTepucTuka. [Ipukiiaam 3actocyBaHHs
3ac001B HAaBYaHHS.

14. Hapuajbuuii ¢izuunuii ekcnepumenT. Oi3udHmil eKCIEPUMEHT Ta HOTO
CTpykTypa. Bumu HaB4aibHOTO (HI3UYHOTO EKCIIEPUMEHTY, HOro 3aBAaHHS.
JluaakTH4aH1 BAMOTH JI0 HABYAJIHHOTO (h13MYHOTO EKCIIEPUMEHTY.

15. IlnanyBanHss pob6oTu BuuTedsn (izuku. TemaTuuHe IUIaHYBaHHS.



[TigroToBka BumnTesns A0 ypoky. CkiagaHHs MJIaHy-KOHCIIEKTY YPOKYy. MeTtoauuHa i
HAYKOBO-0CIiIHAa poO0Ta BUNTENS (DI3UKHU B IIKOJI.

16. InguBinyanmizamiss i nudepenniania HaByanHsa ¢izuxku. Bpaxypanus
1HIUBIIyaIbHUX 0cOOMMBOCTEN yuHIB. PiBHEBa 1 mpodinbHa audepeHItiaris.

17. ®@opmyBaHHsi NOHATTA NpPO ¢(i3uYHI BeJUYHHH Ta CHOCOOM iX
BUMipOBaHHs. Bunu BenuuuH, iX Ha3Ba 1 mo3HaueHHA. OIUHUIN BENIUYHUH, iX
Bu3HaueHHs. [Ipsimi 1 mocepeHi BUMIpIOBaHHS.

18. HapuaHHs1 y4HiB po3B'Ai3yBaHHI0 (pizuuHMX 3aga4. Di3uuHi 33124l AK
CJIEMEHT CTPYKTYPH (PI3UIHOTO 3HAHHSI 1 METO/11B HoTo Mooy 10BU. Posik 1 Miclie 3a1au
y CHUCTeMI HaBYaHHS (i3WKH B mKoji. HaBuanpHi 3amayi 3 ¢i3uKy, iX CTPYKTYypa,
XapakTepHi 0co0MBOCTI 1 cieur(ika. [ InTanHg HaykoBOi opraHi3ariii mpari BYUUTEs,
NoB's13aH1 3 poOOTOO 1O MiAO0PY, CKIAAAHHIO 1 PO3B'sI3yBaHHIO 3a7a4 3 (PI3UKU.

19. KoHTpoib HaBYAJBHUX JOCATHeHb YYHiB. [IOHATTS mpo KOHTPOIB
HaBYaJIbHUX JIOCATHEHb Y4HIB. OO0'ekTH, (QyHKIII 1 BUAM KOHTPOIK HAaBYAIBHUX
JOCATHEHb YUHIB 3 (hi3uku. CrcTeMa KOHTPOJIIO Y HaBYaHHI (D13UKH B OCHOBHI1H LIKOJIL.
TecTyBaHHS K 3aC10 1IarHOCTUKU HABYAJIbHUX JOCSITHEHD YUHIB 3 (D13UKH.

20. Ilo3aypouHa i mo3axyacHa po6ora 3 ¢izuku. [ToHATTS Mpo MoO3aypoUHy 1
no3akyacHy po0oty 3 ¢i3uku. OCHOBH1 (popMHU TT03ayPOYHOI 1 MO3aKJIACHOI POOOTH, iX
NOPIBHAJIHUH aHai3, IPUKJIaJA1 3aCTOCYBAaHHS B HABYAIIBHOMY ITPOLIECI.

3.4. TUIIOBI 3AJIAYI 3 ®I3UKHU

1. TToBepxHi CKJISIHOTO KJIMHA YTBOPIOIOTH Mik coboro kyT o = 0,1. Ha ximun
najae HOPMaJIbHO JI0 HOT0 TOBEPXHI ITy4OK MOHOXPOMAaTUYHUX ITPOMEHIB, JOBXKHHA
xBWIb sikux 0,5 MkM. BuzHaunTu niHilHY BiICTaHb MiX iHTEp(EpEeHIIIHHUMHA CMyTaMU.

2. AKymyIaTOp 3 enekTpopyltriiiHow cuior 10 B 1 BHyTpimHiM ormopom 1 Om
3aMHUKAETHCS Ha PE3UCTOP 3 30BHIIIHIM OMOPOM R, Ha SIKOMY BUILISIETHCS TIOTYKHICTH 9
Bt. BuzHauuTty pi3HUIIO TOTEHIIANIB HAa KJIIEMaX aKyMyJIsITopa.

3. Buznauutu crany Ilnanka i poO0Ty BUXOdy €JIEKTPOHIB, SIKIIO B1JIOMO, IO
CJICKTPOHH, SIKI BAPUBAIOTHCSA 3 METATY CBITJIOM JOBXUHOIO XBUII 136 HM, MOBHICTIO
3aTPUMYIOTBCSI PI3HUICIO TOTEHIIaNiB 6,6 B, a Ti, 110 BUPUBAIOTHCSA CBITIOM
JIOBXKUHOIO XBUJI1 65,2 HM - pi3HUIIEIO TOTeHIaniB 16,5 B.

4. [Inocko-orykJia JiiH3a BUTOTOBJIEHA 31 CKJIa 3 TOKAa3HUKOM 3ajomiieHHs 1,50
Ta ONTHYHOIO CUJIOK | JANTp, JEKUTHh HA TJIOCKIWA CKISHIA TJIACTHUHII OITYKJIOIO
CTOpOHOI0 BHU3. Pajiyc nepmroro remaoro kubist HeroTona y Bimdutomy cBitii 0,5
MM. BU3HaunTH 1OBXHUHY CBITJIOBOI XBHUJII.

5. CumeTpuyHa JBOOMyKJIa TOHKA KBapiioBa jin3a (N = 1,45) sanypeHa B piauHy,
MOKa3HUK 3aJIOMJICHHS SIKO1 TopiBHIOE 1,6. Pajiyc KpuBU3HU MOBEPXOHB JiH3U 15 cM.
Ske Oyne 30UTbIIIEHHS 300paykKeHHS IIPEIMETA, 1110 MICTUTBCA B piuHI Ha BijcTani 160



CM Bi JTiH3U?

6. Conie mocexyHu Bunyckae eaepriro 1,08 - 102 kBrron. BusHaunTu 3Miny
macu Conist mpu mibomy. Yepes ckinbku yacy maca Conis ctanoButume 0,9 macu Ha
naHui MoMeHT vacy? Baxkatu Bumyckans CoHIIs piIBHOMIPHUM, a HOTO Macy Takolo,
o nopisrioe 1,97 - 103 kr.

7. Cuaxpoda30oTpoH Ja€ My4OK MPOTOHIB, MBUAKICTD AKkuX 0,99c¢. BusHaunTu:
Macy MPOTOHIB; 3MEHILIEHHS pO3MIpiB MPOTOHIB Y HANIPAMKY iX pyXy; 4ac, 3 TOUKH 30py
36MHOTO CIIOCTepiraya, IO BIJANOBIJAaE iHTEpBaly 4acy B 1 c, BiAMIpSHOMY
TOJIMHHUKOM, MOB'SI3aHUM 3 TPOTOHOM; KIHETUYHY €HEPT1i0 MPOTOHA.

8. ®okycHa Biactanb jiH3n 20 cM. Ha skiil BigcTaHi Bix JiH3M Tpeda
PO3MICTUTH TIPEIMET, 100 HOT0 ysIBHE 300pakeHHsI OyI10 Ha BijcTaHi 40 cM Bif iH3U?

9. Ha nHi mocyuHHU Mij EHTPOM KPYTJIOl HEMPO30poi IJIACTUHKHU JliaMeTpa 2
CM TIOMICTHJIM TOYKOBE JpKepeno cBiTia. [locynnHy MOCTYIOBO 3alOBHIOIOTH
BOJIOI0, IJIACTUHKA IPHU I[bOMY IJIaBa€ Ha moBepxHi. [Ipu sikiii BUCOTI piBHS BOAU
MPOMEHI TOYHYTh BUXOJAUTH 3 BOIAU?

10.B ypaHOBiif pyAi BiTHOIICHHS KUIBKOCTI aTOMIB YpaHy-238 10 KUJIBKOCTI
atomiB [LmomMOymy-206 nopiBHioe 2,8. BuzHaunty BiK 3pa3KiB pyAH, BBAXKAIOUH, 110
BECh CBUHEIIb € KIHIIEBUM ITPOTyKTOM PO3Maay ypaHy.

11.06uuncnuTy 3Ha4YeHHS HANPY>KEHOCTI €JIEKTPUYHOTO TIOJISl Ha TepIIIiii opOiTi B
aTomi ['iporeny, a TakoX BIAHOIIEHHS CUJ KYJOHIBCHKOTO MPUTSATAHHS 10 CHUIU
TSDKIHHS M1XK SJIPOM 1 €JICKTPOHOM.

12.01iHuTH U €IeKTpOHa, KWW JIOKaTi30BaHUH B 00jacTi po3mipom |: a)
MiHIMaJIbHO MOMIMBY KiHeTHuHy eHeprito, skmo | = 10® cm; 6) BimHOCHY
HEBHU3HAYEHICTh WIBUIKOCTI, AKIIO HOr0 KIHETUYHA EHEpris JOPIBHIOE MOPIAKY
10 eB.

13. Ha ToHkuil CKIsSHUN KJIMH 3 KyTOM 2° mMajae HOPMaJbHO JI0 TOBEPXHI
MOHOXPOMATHYHE CBITJIO. BU3HAUWTH JOBXWHY XBHJII CBITJIA, SKIIO ITOKA3HHUK
3aJIoMJIeHHs ckia 1,55, a Bimcranp Mixk 1-to Ta 11-10 TeMHMMEU cMyTamMu 3 MM.

14. B sAmmk 3 micKkoM, SKHH BUCUTh Ha MOTY3Li JOBKHHOIO |, momagae Kyis
macoro 0,01 kr 3 mBuakictio 800 M/c 1 3acTpsie B HboMy. Maca situka 3 mcKkoM S K.
BHacniok yaapy KyJi smuk Bigxumusces Ha KyT 30° Bim Beprukani. BusHauutu
JIOBYKUHY MOTY3KH |.

15. V noBiTpi nagamoTh AB1 KyJbKH 3 OJHAKOBOIO MaTrepiajly Ta OJHAKOBOTO
paniyca. OnHa KyJibKa Ma€ BHYTPILIHIO TOPOKHUHY. SIKa 3 KyJIbOK: CYLTbHA YU KYJIbKa
3 MOPO>KHUHOIO BITAJIC HA 3€MITIO paHilile, SKIIO0 BOHH Ma/Ial0Th 3 OJTHAKOBO1 BUCOTH?

16. B nocyauH1 3HaX0AUTHCS 030H TIpu Temriepatypi 527 °C. Uepes aesikuit yac
BiH TIOBHICTIO IIEPETBOPIOETHCS HA KUCEHB, a TEMITepaTypa MpH [IbOMY 3HIKYETHCS JI0
127 °C. Ha ckiJIbKHY B1ICOTKIB IPU IbOMY 3MIHUTBCS TUCK razy?



17. 100 onHakoBHUX Kpareib 3 OJHAKOBHUM 3apsiioM (| 3JMBAIOTHCS B OJHY
BEJIMKY. Y CKUIBKH pa3iB 3pOCTe MOTEHITia Kparuti?

18. Kynpka macoro 0,2 xr, mpuB's3aHa A0 3aKpIIJICHOI APYTUM KiHIIEM HUTKH
JIOBXXHUHOIO 3 M, OITMCY€E B TOPU30HTANIBHIN IUIONTMHI KOJI0 paaiycoM 1 M. Buznauutu
KUTBKICTBh 00EPTIB KYJIbKH 33 CEKyH/Y Ta CHIIy HATATY HUTKU.

19. EnexTpoH 1 mo3uTpoH, 1m0 yTBoprimcs 3 potona 3 eneprieto 20 MeB, maroTh
y kamepi Binbcona-CkoOenbliiHa TPaeKTOpli OJHAKOBUX paaiyciB Mo 3 CM.
BusHauuT 1HIyKII1}0 MArHITHOTO TMOJIS.

20. B nmocynuni 06'emom 10 11, HAMIOBHEHY CYXHM MOBITPSM IPU HOPMaTbHUX
ymoBax (tuck 1,01 10° H/m?, temneparypa 0 °C), BBOAATh 3 I' BOAAHOI IapH i
HarpiBatoTh nocyiuHy A0 100 °C. BuzHauuTH TUCK BOJIOTO MOBITPS B OCYTUHI MPH ITUX
yMOBaX.

21. T'opquHHMKY, TIEP10]] KOJIMBAHHSA SIKMX JOPiBHIOE 1 ¢, HA TOBEpXHI 3eMIi 11y Th
TOYHO. B sSikoMy BUIaJIKy TOJIMHHUK OLIBIIIE BIJICTAHE 3a 100Y: SKIO MO0 MiAHATH Ha
Bucoty 200 a6o x omyctuty y maxty Ha 200 M.

22. SIxy poboty moTpiOHO BHKOHATH, 100 KparuHy Boau macor 1,0 r
po3apiOHUTH Ha KparuIuHU pajiyca 50 Hm?

23. Tlpu enexTpodizi BOIM Yepe3 BaHHY MPOTATOM 25 XBUIIMH MIPOXOJIUB CTPYM
cworo 20 A. Slka Temriepatypa KUCHIO, 1110 BUIUIABCS, SKIIO BiH mmepedyBae B 00'emi 1
i mix trckoM 310 kI1a? Enexrpoximiunuii exBiBanenT kucHio K = 8,29 - 10® xr - Kor?.
VHiBepcansHa razosa ctana R = 8,31 JIx - mons™ - K2,

24. J1o cremni nmidra, 10 pyXaeThesi BEPTUKAIBHO Bropy 3 mpuckopennsm 0,98 m/c,
MPUKPITJICHO TPYXUHHUN TuHaMmoMeTp. Ha mpyXuHHOMY TUHAMOMETpP1 BHUCHTH
Tarapeis Macoro 1 kr. SIKy cuiy mokasye cTpiika JuHamoMmeTpa’?

25. Tpoc BuTpumye mijBimeHy mMacy 0e3 po3puBy B 1 T. 3a skuil HaWMEHIIUNA 9ac
Ha HbOMY MOHa miaHsITH 3 TnouHu 80 M BanTaxk macoro 800 kr, pyxarouu Horo 1o
BEPTHUKAJII.

26. IIpoBojxka 3 maricTpai B Oy JUHOK 37iiicHeHa TpoBiAHUKOM oriopoM 0,5 Om.
Hampyra B marictpam crana i nopiBHioe 220 B. flka makcumanbHa JomycTUMa
NOTYXHICTb €HEPrii, SIKa CII0)KUBAETHCS B OYIMHKY, AKILIO HAMpyTra Ha MpHiiajgax He
IMOBUHHA CIIaaTy HbK4Ye, HiK 10 210 B?

27.Y dyrOonbHuii M'sd, 00'eM sxoro 3,4 IM®, HATHITAIOTH MOBITPS 3a JOTIOMOTO0
Hacoca. SIKuil TUCK BCTAaHOBUTHCSA B Kamepi M'sa micist 50 KadaHb, SIKIO TPH
KO’KHOMY LMK/ POOOTH Hacoc 3a0Kpae 3 HaBKOIMIIHEOro cepenosuia 100 cm® nositps
py HopMabHOMY atMochepHoMy THcKy? T = const.

28. Masienbka KyJibKa pajilycoM Fp = 1 ¢cM 3 TOBEpXHEBOIO TYCTUHOIO 3apsily Go =
16MKxKJ1/M? TOpKHY/IaCh BHYTPIIIHBOT TOBEPXHI TIOPOKHUCTOI HE3aPSKEHOT METAIEBOT
kyi niametpa d = 50 cM. BuzHaunTi OBepXHEBY I'yCTHHY 3apsily BEJTUKOT KYJIi.
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29. HeckiHYeHHO JIOBTUH MPAMUI IPOBIIHUK 31 CTpyMoM / Mae neTiio paiyca R.
[letns nexuTh y IUIOMIMHI, NMEPHEHIUKYJSAPHIA 10 NpOBiAHMKA. BuszHauntu
HaIpy>KeHICTh MarHITHOTO TOJIS B IIEHTP1 KUIBIIS.

30.EnexTpoH BiiTa€E B OAHOPITHE MArHiTHE MOJIE MEPIEHANKYIISIPHO 10 CUIOBUX
minii. HIBuakicts enexrpona v = 4 - 107 m/c. Ingykuis marnitaoro moas B = 10 Tow.
Yomy TOpiBHIOE TaHTEHITIAJIbHE MPUCKOPEHHS €IEKTPOHA B MAarHiTHOMY O ?
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4. CTPYKTYPA BUIETY BCTYIIHOT'O ®AXOBOT' O
BUITPOBOBYBAHHA

YkpaincbKuii Aep:;kaBHui yHiBepcuTeT iMmeHi Muxaiiia /[paromanoBa
dakyJbTeT MATEMATHKH, iHpopMmaTuku Ta Qiznkn

Cmyninb: Maricrp

Lany3v 3naus: 10 Ilpupoannyi Hayku Berynne
Cneyianonocmi: 104 ®dizuka Ta acTpoHOMIs, daxose
BHIIPOOOBYBAHHS

Oceimni npoepamu: Komm’rorepHa ¢izuka,
Ha 6a3i cmynens/OKP: 6akanaBp/cneniajict

EK3AMEHALIMHUM BUIET Ne 1

1. EleMeHTH IMHAMIKH YaCTHHOK. 3aBJaHHA AUHaMIKU. 3akoHu HproToHa.
Maca. Immynbc. InepriansHi cuctemu Biymmiky. [lpunimun BigHocHocTi [anmimes.
JudepeniianpHe piBHSIHHS pyXy YaCTUHKH. J[B1 OCHOBHI 33/1a4l TUHAMIKUTOYKH.

2. Toune 3BaXyBaHHs. BU3Ha4eHHS I'yCTUHN PEYOBUHHU.

3. 3micT HaBuaHHs Qizuku. [ToHIATTSA Mpo 3MICT 3arajbHOI CEPEaHBOI OCBITH.
3MICT MIKUIbHOI (pi13MYHOT OCBITH, MPUHIIMITHK 1 KPUTEPii HOro BU3HAUEHHA. AHai3
JepxaBHOTO cTaHAapTy 0a30BO1 1 TOBHOI CEPEIHBOI OCBITH, OCBITHBOI Tary3i
«IIprpo103HABCTBOY, IHIIMX HOPMATHUBHUX JOKYMEHTIB, SIKI PETIaMEHTYIOTh 3MICT
HIKIJTBHOTO Kypcy (13MKHU B 3arajJbHOOCBITHIX HAaBYAIbHUX 3aKJIaJaX.

4. Akymynatop 3 enektpopyuriiHoro cuiioro 10 B 1 BHyTpimHiM onopom 1 Om
3aMHKA€ETHCS] HA PE3UCTOP 3 30BHIIIHIM OMOPOM R, Ha SIKOMY BHIUISETHCS TOTY>KHICTD 9
Bt. BuzHaunuTtu pi3HMINIO TOTEHINAIB Ha KJIIEMaX aKyMyJIsiTopa.

3ameepoxiceno na 3acioanni  Ilpuiimanonoi  komicii  Y/IY  imeni
Muxaiina /I[pacomanosa 2024 poky,
npomoxon Ne

T'onosa paxoeoi komicii Ilpayvoeumuii M. B.
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10.Kyuepyk I.M., T'opbauyk L.T., Jlymux ILII. 3araneuHuii kypc (izuku:
HaBuajgbHUM nocionuk. — T. 2. Enextpuka 1 maruetusm. — K.: Texnika, 2006.
—452 c.
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