MiHicTepcTBO OCBITH 1 Hayku YKpaiHu
YMaHChbKU# AepKaBHUM nefaroriyHuil yHisepcurtet iMeHi [laBna Tuunnu

HPOI'PAMA BCTYIHHOI'O BUITPOBYBAHHA

«DIZUKA»

OC moaoammuii 0akaaasp, 6akaaaBp

HA 0CHOBI NOBHOI 3a2anbhoi cepednvoi ocsimu, OC monoowuii baxanrasp, haxosui
monoowuti baxanasp, OKP monoowuti cneyianicm (HPK 5)

(menHa Ta 3a04Ha GOpPMHU HaBUAHHS)
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HOACHIOBAJIBHA 3AIIMCKA

[Tporpamy po3poOieHo 3 ypaxyBaHHSM BHUMOT JlepkaBHOTO CTaHIapTy
0a30B01i 1 3arasibHOI cepeHboi ocBiTH ([TocTanoBa Kabinety MinicTpiB Ykpainu Bif
14.01.2004 p.) Ta [epxaBHOro ctanaapty 0a3oBoi cepeanboi ocBith (IlocTanoBa
Ka6inety Minictpis Big 30.09.2020 p.), unHHOI HaBYaIbHOT nporpamu 3 $izuku (7-
9 xnacu) Ta HaBYanbHOI mporpamu 3 (izuku (10-11 knacu) (nakaz MOH Ykpainu
Ne 1539 Bix 24.11.2017 p.).

OCHOBHOIO METOIO BCTYITHOTO €K3aMeHY 3 (Pi3UKHU € TiepeBipKa 3HaHb Ta BMiHb

BCTYITHHUKIB.

B CTYIIHUK ITOBUHCH 3HATU:

=> (i3uuHI ABUIIA 1 TPOIIECH;

=> (i3uUHI JOCIIIN Ta CIOCTEPEKEHHS;

=> (i3UUHI BEIMYUHU: BJIACTUBOCTI, 1110 XapaKTEPU3YIOThCS [IUM TOHSTTIM
(BEJIMUUHOIO), 3B 30K 3 IHIIMMHU BeIMunHaMu (hopmyria), 03HaYEHHS
BEJTUYMHU, OJUHUII (H13UYHOI BEIMYUHU, CIIOCOOH 11 BUMIPIOBAHHS;

=> (i3UyHI 3aKOHH;

=> (i3uuHI TEOpii: TOCHIAHE OOTPYHTYBaHHS TEOpPii, OCHOBHI MOJIOKECHHS,
3aKOHHU Ta MPUHIIMIIM ITI€T Teopii, OCHOBHI HACIIIJIKH;
=> [puiIaJu YU IPUCTPOI, MEXaHI3MHU Ta MAIIMHU, TEXHOJIOT1i: MPpU3HAYCHHS,
NPUHIMN 11 Ta cXxeMa OyJJ0OBH; 3aCTOCYBaHHS 1 IpaBUjia KOPUCTYBaHHS,
nepeBaru Ta HEJIOJIKH.
BcTynmHuK MOBUHEH BMITH:
=> MOSACHIOBATH HA OCHOBI1 HAYKOBOI T€OPil MPHUKIIAIM BUKOPUCTAHHSA (PI3UUHUX

SIBUII] 1 TIPOLIECIB;

=> pO3pI3HATH O3HAKH SIBHILA YU MPOLECY, 3a IKUMHU BOHU B110OYBalOTHCH,
3B’SI30K SIBUIIA YU TIPOIIECY 3 THIINMU;

=> GopmymoBaty (Hi3UYHI 3aKOHU Ta TEOPIi Ta POOUTH MATEMATUYHUI BUpPa3
3aKOHY, HABOJAUTH TPUKIIAIU BpaXyBaHHs 1 3aCTOCYBAaHHS HOTO Ha
MPaKTHIIl, MEX1 3aCTOCYBaHHS, YMOBH 3aCTOCYBAaHHS;

=> GopMyIroBaTU Ta POOUTH 3aMUC MATEMATUYHOTO BUPA3y 3aKOHY;

=> BUKOPHUCTOBYBATH TEOPETUYHI 3HAHHS 1] 4ac PO3B’S3yBaHHS 3a]]a4 P13HOTO

THILY.

KPUTEPII OIIIHIOBAHHSI 3HAHb BCTYITHUKIB

PiBenn bamm XapaKkTepuCTHUKa YCHUX BIAMOBIIEH
0-99 BerynmHuk 3a 1omoMororo BHKJIaada Ha3HMBa€e
He cknaB okpemi (¢i3uuHi MOHATTS ((Pi3UUHI BETUUMHH,
G3uYHI SBUIA W TPOIECH TOIIO), aje He
po3yMmie iX (Hi3UIHUI 3MICT.
[TouarkoBui 100 BerynHuK BOOJiE HaBYAJbHUM MarepiaioMm

Ha PIBHI pO3Mi3HABAHHS SBUILl MPUPOAH, 32
JIOTIOMOTOI0 ~ BUKJIaJada  BiANOBiJae  Ha




Ck
J1a

3alUTaHHS, 10 MOTPeOYIOTh BIAMOBIII “Tak”
III/I “Hi”

101-111

BerynmHuk posymie (Gi3MUHHR 3MICT ACSKHX
MOHSTh, MOXE 3a JOIMOMOTOI BHKJIaaadya
omnucaTy rnepeoir (Gi3uYHOTO SIBHUIIIA.

112-117

BerynHuk onucye npupoaHi SBUIA HA OCHOBI
CBOTO TOMEPEAHBOTO TOCBIAY, 32 JTOMOMOIOIO
BUKJIaJ]auya BIAMOBIA€ Ha 3amMUTaHHs, M0
noTpeOyIOTh KOPOTKOT BiAMOBI/II.

118-123

BceTynmHuK 3a OMOMOTOF0 BHKIIaJgada OIHCYE
sBUIIE a00 ¥Oro 4YacTUHU Yy 3B’S3aHOMY
BUTJISAII O€3 TMOSICHEHb BIAMOBITHUX MPHUYUH,
Ha3UBa€ Gbi3uyH1 SABUIIIA, PO3pI3HSIE
MMO3HAYCHHS OKpeMHX (DI3MUYHUX BEJIMUYMH.

Cepenniit

124-132

BerynHuk 3a ONOMOror BHKIIAAada OMHCYE
SBUIIIA, HABOJUTH MPUKIIAJIU, IO TPYHTYIOTHCS
Ha HOro BJIAacCHUX CIIOCTEPEKECHHIX YU
Marepiaii mipy4YHHUKa TOLIO.

133-142

BerynmHuk omucye sBHINA, BiATBOPIOE 3HAYHY
YaCTMHY HABYAJIBHOTO  Marepially, 3Hae
OJIMHUIIl BHUMIPIOBAHHS OKpeMUX (PI3UYHUX
BEJIMYMH, 3allUCy€  OCHOBHI  (popmyiu,
PIBHSIHHS 1 3aKOHU. YMI€ PO3PI3HATH (Pi3UUHI
BEJIMYMHU, OJIMHMITI BUMIPIOBaHHS,
pPO3B’s3yBaTH 3a/a4i 3 JOTIOMOTOI0 BUKJIagavya
JIUIIIE HA BIATBOPECHHS OCHOBHUX (hOPMYIL.

143-151

BeTynHuk Moe 31 CTOPOHHBOIO JOTIOMOTORO
MOSICHIOBATH SIBUIIA, BHUIIPABIISITH JOMYIEHI
BJIACHI HETOYHOCTI, BHSBJSE €JIEMEHTapHI
3HaHHS OCHOBHUX TOJIOXKEHD (3aKOH1B, OHSAT,
dbopmyin). Ilpu po3B’si3yBaHi 3ada4 MOXKE
BIITBOPUTH OCHOBH1 (hOPMYJIHU.

JlocTarHii

152-161

BerymHuk  MOXe  TOSICHIOBATH — SIBHINA,
BUTIPABIISATA JIOMYIIEHI HETOYHOCTI, BUSBIISE
3HaHHA 1 PO3YMIHHS OCHOBHHUX TIOJIOXKEHb
(3aKOHIB, IOHATH, (hopMyJ, Teopiit). Po3B’s3ye
3amady Ha 50%.

162-170

BerymHuk  ymi€e  TMOSICHIOBAaTH — SIBHINA,
aHalli3yBaTH, y3arajJbHIOBaTH 3HaHHS,
CUCTeMaTH3yBaTH  iX, 31  CTOPOHHBOIO
JIOTIOMOTO10, pOoOUTH BUCHOBKU. CaMOCTiiHO
pO3B’si3ye  3ajady, BUSBISE€  3JaTHICTh
OOIPYHTOBYBaTH JI€AKI JIOTI4HI KPOKH 3
JIOTIOMOTOI0 BUKJIaJava.




171-180

BcTynmHuk  BiUIBHO — BOJIOJIIE  BUBYEHUM
MarepialoM |y CTaHJapTHHX  CHUTYaIlisX,
HAaBOJAUTh TMPHUKIATA HOro  MPaAaKTHYHOTO
3aCTOCYBaHHS Ta apryMEHTH Ha
MiATBEPKCHHS BIIACHUX JYMOK. CaMOCTIHHO
po3B’s3ye 3amady W OOTpyHTOBYe oOpaHUi
croci® po3B’s3KYy.

Bucoxkuin

181-189

BcerynmHuk  BUTBHO — BOJIOZI€E  BUBYCHUM
MaTepiaaoM, YMUJIO MTOCTYTOBYETHCS HAYKOBOIO
TEPMIHOJIOTIEI0, Ta HAYKOBOIO 1H(OpMaIriero.
CaMocCTifHO pO3B’si3ye 3a7ady CTaHAapTHUM
CIIOCOOOM.

190-199

BerynmHuk  Ha  BHCOKOMY  PiBHI  BOJIOJIIE
pOrpaMoOBaHUM MaTepiajoM, CaMOCTIHHO, Y
MeXKaxX YMHHOI TPOrpaMH OIIHIOE PI3HOMAHITHI
ABUIIA, (GaKTHU, TEOPii, BUKOPUCTOBYE 3700yTi
3HAHHS 1 BMIHHS Y HECTaHJAAPTHUX CUTYAIlIsX.
CaMOCTIHHO pO3B’s3y€ 3a7ady CTaHIAPTHUM
CIOCOOOM.

200

BeTynmHUK — BUIBHO — BOJIOZIE  MPOrpamMOBUM
MarepiajioM,  BUSBISE€  310HOCTI,  BMI€
CaMOCTIMHO TOCTaBUTU METY JOCIIIKEHHS,
BKa3ye MUISAXM 11 peanizalii, poOuTh aHali3 Ta
BUCHOBKH. (CaMOCTIHHO pO3B’sI3ye 3amady
CTaHJApTHUM a00 OPUTIHAIILHUM CIIOCOOOM.

CTPYKTYPA OIIHKH
KosxHe nmuTanHsa ek3aMeHaliifHoro 01j1eTa o1iHI0eThHCA 3a mKainoro Bix 0 7o 200
OanmiB. 3arajgbHa OI[IHKA 3a BCTYNHE BUIIPOOYBaHHS BU3HAYAETHCS SIK CEPEIIHE
apupMEeTUYHE OI[IHOK 3a KOXHE TMHWTAHHS TMOJUJICHE Ha KUIBKICTh MHUTaHb
€K3aMEHaIlIHHOTO OLIeTy.

3MICT IPOI'PAMHA

MexaHiuHi ABHIIA

OcnoBu kiHeMaTHKu. Mexaniunuii pyx. OCHOBHA 3a/1aya MEXaHIKH Ta Crlocoou
il po3B’s3anHs B KiHematuili. Cucrema Bimiky. BiqHocHICTs pyxy. MarepianbHa
touka. Tpaekropis pyxy. [lmax 1 nepemimenns. [lIBunkicts. JlomaBaHHs
IIBUAKOCTEH.

HepiBHomipuuii pyx. CepenHs 1 MHUTTEBA IMIBUAKOCTI. PiBHOMIpHHE 1
piBHOTIpUCKOpeHuid pyxu. Ilpuckopennsa. ['padiku 3anekHOCTI KiHEMAaTHYHHX
BEJIMYMH BiJ] 4acy NMpHU PiBHOMIPHOMY 1 pIBHOIPUCKOPEHOMY pyXax.



PiBHoMmipHuii pyx mo komy. Ilepiox 1 wacrora. JliHiliHa 1 KyToBa IIBHAKOCTI.
Jlo1ieHTpoBe MPUCKOPEHHS.

OcHoBu nuHamiku. Ilepmmuit 3akon HproTona. [HepIiianbHi CUCTEMHU BITIKY.
[Tpunuun BigHocHocTi [Mamines. B3aemopis Tut. Maca. Cuna. JlomaBaHHS CHIL
Hpyruii 3akoH Heiorona. Tpertiit 3akon HproTona. ['papitamiiini cumu. 3akoH
BCECBITHBOTO TsDKIHHA. Cuiia TsDKiHHA. PyX Tina mij Ai€r0 CUiTu TSKIHHS.

Bara tina. HeBaromicts. Pyx mtyunux cymytHukis. [lepiia kocMiuHa IIBUAKICTS.
Cummn npyxHocTi. 3akoH ['yka. Cumm tepts. KoedimienT tepts. MomeHT cuiu.
YMOBH piBHOBaru Tijia. Buau piBHOBaru.

3akoHM 30epeKeHHS B MeXaHilll. IMImysbC Tija. 3aKoH 30epeKeHHS IMITYJIbCY.
PeaktuBHU pyX.

Mexaniuna poborta. KiHeTnyHa Ta nmoTeHu1agbHa eHepris. 3aKkoH 30epeKeHHs
eHeprii B MexaHlyHux npouecax. [lotyxHicte. Koedinient kopuchHoi aii. [Ipocri
MEXaH13MH.

EnemenTn MexaHiku pijivH Ta rasiB. Tuck. 3akon [lackans nns piiuH Ta ra3is.
CrionydeHi MOCYAWHM, TifpaBiaiuHui npec. ATMochepHuil Tuck. TUCK HEpyXOMOi
PIIMHM HA JTIHO 1 CTIHKU MOCYAUHU. ApXiMe0Ba cujia. Y MOBH IJIaBaHHS TiJI.

MoaexyasipHa ¢iznka i TepMoguHAMIKA

OCHOBU MOJIEKYJISIPHO-KIHETUYHOT Teopii. OCHOBHI MOJ0XKEHHS MOJIEKYIISIPHO-
KIHETUYHO1 Teopii Ta iX JocCiiaHe oOrpyHTyBaHHs. Maca 1 po3Mip mosiekyi. Crana
ABoranpo. CepenHsi KBaJpaTUyHa MIBHAKICTh TEIUIOBOTO PyXy Moiekyn. Jlocmin
[ITepHa.

IneanbHnii ra3. OCHOBHE pIBHSHHS MOJIEKYJSIPHO-KIHETUYHOI — Teopii
imeanpHOro raszy. Temmeparypa Ta 1ii BumiptoBanHsa. [llkama aOcomoTHHX
TEMIIEpaTyp.

PiBHSIHHS cTaHy 1/1€anbHOTO Ta3y. [3ompoiiecu B raszax.

OcHoBu TepMoauHaMiku. TemnoBuid pyx. BHyTpilliHs eHepris Ta cnocoOu ii 3MiHU.
Kinekicte Temnotu. [lutoma TemioeMHICTh pedoBUHU. PoOOTa B TepMOIUHAMIIII.
3aKoH 30epexeHHs eHeprii B TEIIOBUX Mpoliecax (Mepinii 3aKOH TEPMOAMHAMIKH ).
3acTocyBaHHS TMEPIIOr0 3aKOHY TEPMOAMHAMIKM 0 130TpOIEeCiB. AmiabaTHUI
nporiec. HeoGopoTHicTh TermnoBux mporieciB. [IpuHnunm nii TEmIoBUX JIBUTYHIB.
KoedimieHT KOprcHOT Ail TETJIOBOTO ABUTYHA 1 HOTO MaKCUMaJIbHE 3HAYCHHSI.

BnactuBocTi rasis, piaud 1 TBepaux Til1. [lapoyTBopeHHs (BUTIapOBYBaHHS Ta
kuninas). Konpencamis. Ilutoma Ttemora mnapoytBopeHHsa. Hacuyena Tta
HEHAacMYeHa Tapa, iXHI BJACTUBOCTI. BinHOCHAa BOJOrICT, TOBITPS Ta il
BuMiproBaHHs.[InaBnenns 1 TBepauenHs Ti1. [luroma Terora miuasnenss. Terora
3TOpsSIHHS TayiBa. PIBHSHHS TEMIOBOro OanaHCy I HAWMPOCTIMIMX TETUIOBUX
nporeciB. [loBepxueBuit HaTAT piauH. Cuiia MOBEPXHEBOTO HATTY. 3MOYYBaHHSI.



Kaninsipni sBuma. Kpucraniyai ta amopdHi Ti1a. MexaHi4H1 BIaCTUBOCTI TBEPAUX
Tu1. Buau negopmartiii. Moayns FOnra.
Enexkrpoannamika

OcHoBu  enekTpoctaTuku. Enextpuunuii  3apsa.  3akoH  30epekeHHs
eNeKTpuuHOTO 3apsay. 3akoH Kymona. Enektpuune mone. HampykeHicTs
enektpuyHoro nojs. [Ipunimn cynepro3urii moiis. [IpoBiAHUKY Ta T1€TEKTPUKH B
eJIEKTPOCTaTUYHOMY moji. /JlienexkTpuyHa NPOHHUKHICTH pedoBHH. Pobota
eJICKTPUYHOTO TOJIs TIPH NepeMilieHHi 3apany. [loTeniian 1 pi3HULS TOTEHIIaTIB.
Hampyra. 3B's30k MK Hampyroro 1 Hampy>KeHICTIO OJHOPITHOTO EJIEKTPUYHOTO
nosist. Enexrpoemuicts. Konaencaropu. EnekTpoeMHICTD IIIOCKOTO KOHJEHCATOPA.
3'enHaHHs KOHAEHcAaTopiB. EHepris eiaekTpuyHOro mnojs. 3aKOHM MOCTIHHOTO
cTpyMy. Enextpuunuili ctpym. YMOBH ICHYBaHHA €JIEKTpUYHOro ctpymy. Cuna
ctpymy. 3akoH Owma jis nuisHkd kona. Omip nposigHukiB. IlocnmiioBHe Ta
napajienpHe 3'€lHaHHA NPOBIIHUKIB. EnexktpopymiiiHa cuna. 3akon Owma nms
MOBHOTO KoJjia. POOOTa 1 MOTYXHICTb €JIEKTPUYHOTO CTpyMy. 3akoH J[xxoynsi-Jlenia.
Enexktpuunuii cTpym y pi3HUX cepelnoBullax. EnekTpuyHuil cTpyM y MeTanax.
EnexTpoHHa MpOBIHICTh METaNIB. 3aJIEXKHICTh OMOPY METAJIB Bij] TEMIIEPATYPH.
Hannposinnicts. EnekTpuuHuil cTpyM y po3dyMHAX 1 PO3IUIaBaxX EJIEKTPOJITIB.
3aKOHU €JEeKTPOdi3y. 3aCTOCyBaHHS €NeKTpoii3y. Enekrpuunuii cTpyMm y rasax.
HecamocTtiiinuii 1 camocTiiHuid po3psiau. [loHarra mpo mmasmy. Enexkrpuunuit
cTpyM Yy Bakyymi. TepmoenektponHa ewmicis. ion. EnexkTpoHHO-mpomeHeBa
TpyOka. EnexkTpuuHmii cTpyM Yy HamiBOpoOBiAHMKaX. BiiacHa Ta agomimikoBa
€JICKTPOIIPOBIAHICTh HAMIBIPOBIAHUKIB. 3aJI€KHICTh OMOPY HAMIBIPOBITHUKIB Bij
TeMmriepaTtypu. EnexkTpoHHO-mipkoBuil mepexin. HamiBmpoBIAHUKOBUN  101I.
Tpansuctop. MarHiTHe mojie, €JIeKTpOMarHiTHa I1HAYKIsA. B3aemomis cTtpymis.
Marnitie nosie. MarniTHa iHaykmis. 3akoH Awmmepa. Cuna Jlopenma. MarHiTHi
BJIACTUBOCTI p€YOBHH. Mar"iTHa poHUKHICTh. depomMarHeTuku. MarHiTHUi MOTIK.
SBulEe eNeKTPOMArHiTHOI 1HAYKIIi. 3aKOH eJeKTpOMarHiTHOi 1Haykuii. [IpaBuio
Jlenua. ABuie camoinaykii. [HaykTuBHICTh. EHEpris MarHiTHOro moJis.

KosmuBannd i xBmwii. Onruka.

Mexaniuni konuBaHHs 1 xBwil. KonuBanpHuiéi pyx. BigbHi MexaHiuHi
KOJIMBaHHA. [ 'apMOHIYHI KOJMBaHHS. 3MIMIEHHS, aMILTITYa, Iepioj, acToTa 1 a3a
rapMOHIYHUX KOJMBaHb. KoOJMBaHHSA BaHTaXy Ha MpyxXuHl. MartematnyHuii
MasiTHUK, TIEpioJ] KOJTMBAHb MAaTEeMaTHYHOTO MasTHUKA. [lepeTBOpeHHs eHeprii mpu
rapMOHIYHUX KOJIMBaHHSIX. BUMyIlleH1 MexaH14H1 KOJIMBaHHS. SIBUILIE PE30HAHCY.
[TomupeHHs KOJIMBaHb y IPYKHUX cepenoBuinax. [TornepeuHi Ta mo3aoBxH1 XBUJII.
JloBkrHa XBHJII. 3B'S30K MDK JOBXHHOIO XBHJII, IIBHUIKICTIO ii IMOIIMPEHHS Ta
nepioIoM (4acTOTOX).



3BykoBi xBuii. [IIBuakicTs 3ByKy. ['yuHicTh 3ByKy Ta BHCOTa TOHY. [H(pa- Ta
YIBTPA3BYKHU.

EnextpomMarHiTHi KOJauBaHHS 1 XBWIl. BUIbHI €eKTpOMAarHiTHI KOJWBaHHS B
KOJIMBaJIbHOMY KOHTYpI. [lepeTBopeHHs eHeprii B KOJIMBaIbHOMY KOHTYp1. BiacHa
4acToTa 1 MepioJ eIeKTPOMArHiTHUX KOJUBAHb.

BumymieHi enexTpudHiI KOJWBaHHSA. 3MIHHUHN eleKTpuuHuii ctpym. ['eHepatop
3MIHHOTO CTpyMy. EnekTpuuHuii pe3oHaHc.

Tpanchopmarop. [lepenaua enextpoeHeprii Ha BeIUKI BiICTaHI.

Enextpomaruithe mone. EgekTpoMarHiTH1 XBHIII Ta IIBUIKICTB 1X MOITUPEHHS.
[lIkana  eNeKTpOMArHiTHUX  XBWUJb.  BIAcTUBOCTI  €JEKTPOMATHITHOTO
BUIIPOMIHIOBaHHS P13HUX J1al1a30HIB.

Ontuka. [IpssMoniHIAHICTS MOLMIMPEHHS CBITJIa B OJHOPIAHOMY CEPEAOBUIIL.
[IBMAKICTH CBITJIA Ta 1i BUMIPIOBAHHS.

3akoHu BiAOMBaHHs cBiTIa. [100y/10Ba 300pakeHb, sIK1 J1a€ TIIOCKE I3EpKao.
3aKoHH 3aJIOMJIEHHS CBITJIA. AOCOJIOTHHM 1 BIJHOCHHUM ITOKa3HUKU 3aJIOMJICHHSL.
[ToBue BinOuBanHs. JIinza. OnTruna cuia jiH3u. @opmyiia ToHkoi TiH3u. [1o6y10oBa
300pakeHb, 1110 Jla€ TOHKa JiH3a. [HTepdepeHIis cBiTIa Ta il MpaKTUYHE
3actocyBanHs. [dudpakiis ceitna. AudpakuiiiHi IpaTku Ta iX BUKOPUCTAHHS IS
BHU3HAYCHHS JIOBKMHU CBITIIOBOI XBUII. Jlucnepcis cBitna. [lomspuzamis ciTia.

EnemenTn Teopii BiznocHocTi. KBaHTOBa (iznka.

EnemenTtu Teopii BigHOCHOCTI. [lpuHumnu (moctymatu) Teopii BIAHOCHOCTI
EltHinrelina. 3B's130K Mik Macolo Ta €HEPri€o.

Csitnosi kBauTu. I'inore3a [Inanka. Ctana [Inanka. KBantu citna (poTonn).
dotoedekT Ta ioro 3akonu. PiBHsuus Elininreiina nis poroedekty. 3acTocyBaHHs
dbortoedexty B TexHil. Tuck citna. ocmna Jlebenena.

ATOM Ta aTOMHE S]Ipo.

Hocnin Pesepdopna. Anepna monens atoma. KBanTtoBi moctyiatu bopa.
BunpoMiHiOBaHHS Ta MOTJMHAHHA CBITJIa aroMoM. HenepepBHuil 1 JiHiMYaTuid
cnexktpu. CriekTpanpHuil anamis. Jlazep.

Cxuan simpa aroma. [3otonu. Exepris 3B's13ky aToOMHUX siiep. SlnepHi peakiii.
[Toxin snep ypany. SAnepuuii peakrop. TepmosiiepHa peakiris.

PanioaktuBHicTh. Anbda-, O6era-, TaMMa-BUIIPOMIHIOBaHHSI. MeToau peectpartii
10HI3YI0OUOTO BUIIPOMIHIOBAHHSI.

PEKOMEH/IOBAHA JIITEPATYPA

[linx yac TWIATOTOBKM JO TeCTyBaHHA 3 (I3UKH, PEKOMEHAYEThCS
BUKOPHUCTOBYBATHU MIAPYYHUKH, 1110 MatOTh Ipud «PexomennoBano MiHicTepcTBOM
OCBITH 1 HAyKU YKpaiHW».



OcCHOBHI MiAPYYHUKH (PI3UKHU:
1. 3acexina T.M. ®i3uka i acTpoHOMis (PiBEHb CTaHJAPTY 32 HABYAILHOIO

IIPOTPaMOI0 aBTOPCHKOT'O KOJICKTURY I KepiBHUIITBOM JIsimenka O.1.):
niapyd. juis 11 k1. 3akiasiB 3araiabHoO1 cepeaHboi ocBiTh / T.M.3acekiHa,
J.0.3acexin. - K.: YOBI] "Opion", 2019. - 272 c.

2. dizuka (piBeHb CTaHAAPTY, 32 HABYAIBHOIO MTPOTPAMOI0 aBTOPCHKOTO
KOJIGKTUBY T1171 KepiBHUILITBOM JIokTeBa B.M.): miapyd. mais 11 k. 3aki.
3araj. cepen. ocBitr/3a pen. bsap'sxrapa B.I'., losroro C.O. - XapkiB: Bun-
Bo "Panox", 2019. - 272 c.

3. @i3uka (piBEHb CTaHIAPTY, 38 HABUAJIHHOIO MPOTPAMOIO0 aBTOPCHKOTO
KOJIEKTUBY M1 KepiBHULITBOM JlokTeBa B.M.): migpyd. mis 10 ki1. 3aKiI.
3arai. cepen. ocBiTH / 3a pen. B.I'.bap'ixrapa, C.O.[dosroro. - Xapkis: Bua-
BO "Panok", 2018. - 272 c.

[Iporpamy po3risiHyTO Ta 3aTBEpIXKEHO Ha 3acigaHHl kadenpu (i3uku Ta
IHTErpaTUBHUX TEXHOJIOT1 HaBYAHHS MPUPOJHUYMX HAYK.
[Tporoxon Ne 12 Big 20 _xBitHa 2023 p.

['osioBa mpeaMeTHOT
eK3aMeHaIlIiHOT KOMICIi Ceprit TEPEIIYK

3aBinyBau kadeapu Muxaitno MAPTHUHIOK

3rAHO
3 OPUTHAIOM




