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1. 3aranbHa indopmanin

Ha3Ba qucuummiam

EnekTpoHHI SBUILA Y TBEPAUX TLIaxX

OcBiTHs nporpama

Cepenns ocpita (Di3uka)

Crnemianizaiiis (3a HasIBHOCT1)

CroerajapHICTh

014.08 Cepenns ocita (Dizuka)

['anmy3b 3HaHB

01 Ocsita. Ilemarorika

OCBITHI! pIBEHb MaricTp
Craryc quCHMILTIHU BUOIpKOBa
Kypc / cemectp 2/3

Po3moain 3a BuaaMu 3aHATh Ta
roJMHAMH HaBYaHHS (SIKIIO
nepeadaveHi 1HII BUIU, JTOAATH)

Jlexmii — 14 rog.
CemiHapchki 3aHATTs — 16 rog.
CawmocriitHa po6oTa — 60 ro.

Mosga BUKJIaJaHHA

YkpaiHCbKa

Ilocunanusa Ha calT
JIUCTAHI[IHHOTO HaBYaHHS

http://www.d-learn.pu.if.ua/



http://www.d-learn.pu.if.ua/

2. Onuc TucuMIIiHT

Merta Ta uii kypcey

Meroro BUKIaJaHHS JUCHUIUIIHM € OBOJOJITA OCHOBHUMHU 3HaHHAMH 3
CTPYKTYpHOI KpucTasiorpadii Ta ymoBamu audpakiiii XBHUIb B KpUCTajaax, TEOPIEIO
MDKATOMHOTO 3B’A3KY Ta BJIACTUBOCTSAMHU KPHUCTaJIB 3 PI3HUM THUIIOM 3B’SI3KY,
MPUPOAOI0 Ta MEXaHI3MaMH TEIUIOBUX BIIACTHMBOCTEW TBEPAUX TLN, €JIEKTPOHHOIO
TEOPIEI0 METAJIIB Ta BILUIUBOM AE(PEKTIB KPUCTAIIYHOI OyAOBH Ha JeAKl (p13MUHI
BJIACTUBOCT1 TBEPJIUX TIII.

3aBgaHHA KypCcy 3BOJAUTHCS TIO CYT1 JO BCTAHOBJEHHS 3B’SI3KIB MIiX
BJIACTHUBOCTSIMU 1HJIMBIIyalbHUX AaTOMIB 1 MOJEKYJ Ta BIJIACTUBOCTAMHM, IO
BUSIBJISIIOTHCS T1/1 Yac 00’ €JHAHHS aTOMIB a00 MOJIEKYJ Y BEJIETEHChKI acoriallii y
BUTJISAIl PETYISIPHO YMOPSAKOBaHI CUCTEMHU — KpucTaiu. Lli BIacTUBOCTI MOKHA
NOSICHUTH, ONTUPAIOYUCH Ha TPOCTI (13UYH1 MoJiesi TBepaAuX Tul. PeanbHi kpuctanu
Ta amMmop(dHI TiMa 3HAYHO CKIIAJHINI, ajie €(EeKTHBHICTh 1 KOPUCHICTh MPOCTUX
MoJiefie He MOKHA HEJOOI[IHIOBATH. 3BHYANHO peajbHI KpUCTAIM Ta aMOpQHI
TLIa 3HAYHO CKJIAJHINIL, HDK 30ynoBaHi (i3MKaMHu MojeNi, ajle €PEeKTUBHICTH 1
KOPHUCHICTh MPOCTUX MOJIENIeH Ja€ MOXKJIUBICTh 3aKJIACTH HEOOXiTHUN (yHIaMEHT
710 BUBYEHHSI CY4aCHOI aTOMHO1 (P13UKH.

KomnerenrHocTi
[HTEeTpanbHa KOMIIETEHTHICTh

3MaTHICTh PO3B’S3YBAaTH CKJIAJHI 3adadi 1 mpobieMu 3 ¢i3uku y mpodeciiiHiii
JUSTBHOCTI Ta/ab0 B MpoIeci HaBYaHHS, IO Mepeadayae MpOBEACHHS JOCIIIKEHb
Ta/ab0 3AIMCHEHHS IHHOBAIlIH Ta XapaKTePHU3YEThCS HEBU3HAYEHICTIO YMOB 1
BUMOT. 3HaHHA Ta PO3YMIHHS NPEIMETHOI 00JAaCTi Ta PO3YMIHHSA MPEIMETHOI
JUISUTBHOCTI.

3arajapHi KOMIIETEHTHOCTI

3MaTHICTh BUNTHCS 1 OBOJIOAIBATH CyYaCHUMH 3HAHHSIMH.

3/1aTHICTh MIPOBEICHHSI TOCTKEHb Ha BIIMOBITHOMY PiBHI.
3/aTHICTh TeHEPYBaTH HOBI ifiei (KPEaTUBHICTB).

BMiHHS BUSABIATH, CTABUTH Ta BUPIITYBaTH MPOOIEMH.

3aTHICTh OIIHIOBATH Ta 320€3MeYyBaTH SKICTh BUKOHYBaHHUX POOIT.
[{inyBaHHS Ta moBara /o Pi3HOMAaHITHOCTI Ta MyJIbTHKYJIBTYPHOCTI.
3/1aTHICTh MPAIIOBATH B MI>KHAPOHOMY KOHTEKCTI.

3MaTHICTh BUSBJISATH 1HIIIATUBY Ta ITAMPUEMIIHBICTb.

3/1aTHICTh YCBIOMITFOBATH PiBHI MOXKJIMBOCTI Ta TEHIEPHI IPOOIEMH.
3MaTHICTh JOTPUMYBATHUCS MPUHILIMIIB aKaJIEMI4HOI TOOPOYECHOCTI.

Boo~woorwnr

CrnemianbHi (haxoBi) KOMIETEHTHOCTI




10.

11.

I'mubok1 KOHLENTyalbHl 3HAHHA Ta PO3YMIHHA HAWOUIbII aKTyaJlbHHUX
npoOjeM Ta JOCSATHEHb Yy pI3HUX Taly3siX CY4acHOI TEOPETHYHOI 1
€KCIIEPUMEHTAIbHOT (P13UKHU.

3/1aTHICTh KOPUCTYBATUCS OCHOBHUMHU JPKEpeaaMu HayKoBOi iH(popmarlii, y
TOMY 4YHCIIi 0a3aMu JaHUX Ta HAYKOBUMU MyOJIKaIIsIMU.

VYcBiIOMIIEHHST ME€TU ¥ 3aBlaHb Cy4acHOi (PI3MKH, 3[aTHICTh BHUPILIYBaTH
npoOsieMu W 3ajayi IHHOBALIMTHOTO XapakTepy B OJHIN 13 rany3ed (i3uKku
a00 acTpoHOMIi BIAMOBIIHO A0 00paHOi creriaiizaii.

31aTHICTh OpaTW y4yacThb Y KOJEKTUBHHUX JAOCHIIKEHHAX, Y TOMY YHCII
MDKHapOIHUX.

VYCBiIOMIIEHHSI KUIBKICHOTO XapakTepy HOCHIKeHb Y (13Ul 1 3JaTHICTb
3aCTOCOBYBATH CHeIllajbHI MaTeMaTU4Hl Ta TEOPETUYHI METOIU JIst
PO3B’s3yBaHHS 3aJ]a4 MPEMETHOT raisysi.

3natHicTh 30MpaTH Ta aHaNi3yBaTH JaHi, Y TOMY YHCII OI[IHIOBATH iX
MOJIMBI TIOXUOKY 1 HEBU3HAYCHICTb.

3MaTHICTH MJIAHYBATH ¥ 3/I1IMCHIOBATH TEOPETUYHI Ta/ab0 eKCIIepUMEHTaIbH1
JTOCTIJKeHHsT (P13MYHUX 200 aCTPOHOMIUYHMX 00’ €KTIB, SIBUII 1 MPOIECIB HA
OCHOBI PO3YMIHHS 1 HABUUOK MPAKTUYHOTO BUKOPUCTAHHS CHEIiali30BaHUX
3HaHb (PI3UKU BIIMOBIIHO 0 0OPaHOi CIEMIAIbHOCTI, @ TAKOXK CIeliaIbHUX
MaTeMaTHYHUX METOIIB Ta 1HHOPMAIIHUX TEXHOJIOT 1.

3aTHICTb  BCTAaHOBIIOBATH  3B’S30K MDK  €KCHEPUMEHTAJIbHUMH 1
TEOPETUYHUMHU  pe3yJibTaTaMu, 3MA1HCHIOBAaTH (PEHOMEHOJOTIYHUN  Ta
TEOPETHYHUN OMUC  JOCIKYBaHUX SBUIL, OO’€KTIB 1 TIPOIIECIB,
MOB’SI3yBaTH Pe3yJIbTaTH JOCIDKEHb 13 CydyacHUMH (IBUYHUMU Ta
ACTPOHOMIYHUMHU TEOPISAMU 1 YSABICHHSIMH.

31aTHICTh POOMTH HAYKOBI y3arajJlbHEHHs Ta OCMUCICHHS pe3yJIbTaTiB
HAyKOBHX JIOCHII)KCHb, CIIIBBITHOCUTA BHCHOBKH 13 TOJIOKEHHSIMHU
cydacHUX (pI3MYHHUX TEOPii.

3MaTHICTh TPEJCTABISATH  PE3YNbTaTH  JOCHIKeHb mpodeciitHiii  Ta
HenpodeciiHii ayauTopii.

3/1aTHICTh OPraHi30BYBaTH HaBYAJIBHHM MPOIEC Ta MPOBOJUTH MPAKTUYHI 1
nabopaTtopHi 3aHATTA 3 (I3UYHUX HABYAIBHUX JUCIUIUIIH Y BHIIHX
HaBYAIHHHUX 3aKJIa/1ax.

IIporpamui pe3yJibTaTy HAaBYAHHS

[TPH-1. 3Hatu i po3ymiTu Qi3udHI ABHINA, 30KpeMa 3 BUOPAHOI crieriaizailii, Ta

CIIOPITHEHUX Tay3ei HAyKH, y TOMY YUCIi O0I3HAHICTh B ICTOPIii pO3BUTKY Ta
OCTaHHIX HAYKOBUX JIOCATHEHHSX.

[TPH-2. 3naTu 1 po3yMIiTH METOJIU aHAIII3y, TEOPETUUHUX Ta/a0o0
€KCIEePUMEHTAIBHUX JOCIII)KEHb SIBUIIL TA MPOIIECIB PI3HOT CKIIATHOCTI IPU
BUpIIIIEHH] (I3UYHUX 3a]1a4, 30KpeMa 3 BUOpaHOi crielrianizaiii.




[1PH-3. 3actocoByBaTH 3HaHHs, HA0YT1 BIANOBIIHO A0 clienianizamnli, Ta
IHTErpYIOYH 3HAHHS 3 IHIIUX JUCHHUILUIIH JIJIs 3A1MCHEHHS €KCIIEPUMEHTAIBHUX
Ta/ab0 TEOPETUUHUX HAYKOBUX JTOCIHIJIKEHb.

[1PH-4. 3aificHioBaTH NOIIYK, aHATI3 Ta OLIHKY ICHYIOUHX HAYKOBUX 3100YTKIB,
30KpeMa 3a TEMATHKOIO BJIACHUX HayKOBUX JOCIHIIKEHb, Y TOMY YHCII 3
BUKOPHUCTaHHSM CBITOBHUX 1H(pOpMaLIHHUX PECYPCIB Ta OCHOBHHX 0a3ax HAyKOBO-
TEXHIYHUX JaHUX.

ITPH-5. 3naTu, po3ymiTu Ta BMITH 3aCTOCOBYBAaTH OCHOBHI IMOJIOKEHHS 3araJIbHOT
Ta TEOPETUYHOI (PI3UKH, 30KpeMa, KIACHYHOI, pEISTUBICTCHKOT Ta KBAHTOBOT
MEXaHI1K{, MOJIEKYJISIPHOT (PI3UKHU Ta TEPMOJUHAMIKH, €IEKTPOMArHeTU3MYy,
XBUJILOBOI Ta KBAHTOBOI ONTUKH, (PI3UKH aTOMa Ta aTOMHOTO siipa JJist
BCTAaHOBJICHHS, aHAITI3Y, TIIYMau€HHs, MOSICHEHHs 1 Kiacu@ikamii cyTi Ta
MEXaHI13MIB PI3HOMAHITHUX (DI3UYHUX SBUI 1 POIECIB JJIsl O3B’ SI3yBaHHS
CKJIQHUX CIEIIai30BaHMX 3a/1a4y Ta MPAKTUYHUX MpoosieM 3 GI3UKHU Ta
aCTPOHOMII.

[TPH-6. Bmitu 3acTocoByBaTH 6a30B1 MaTeMaTUYH1 3HAHHS, K1
BUKOPHUCTOBYIOThCS Y (Di3HUIIl Ta aCTPOHOMII: 3 aHAIITUYHOI TeOMETPii, JTIHIHHOT
anreOpy, MaTeMaTUIHOTO aHaATI3y, AUdEepPEHIIATBHIX Ta IHTErPATBHUX PIBHSHbD,
Teopii IMOBIpHOCTEN Ta MaTEMaTUIHO1 CTATUCTUKH, TEOPii TPyM, METO/IIB
MaTeMaTH4HOi (Pi3uKu, Teopii GyHKI[IH KOMIUIEKCHOT 3MIHHOT, MAaTEeMaTHYHOTO
MOJIETTIOBAHHSI.

3. CTpykTypa Kypcy

No Tema Pe3ynpratn HaBUaHHS 3aBaaHHS
1. | Tema 1 Kpucramiuyni 3Hati  OCHOBHI TOHATTSA | TecToBi
TPaTKH Ta X CUMETPIs kpuctanorpadii, Taki gK BaBIaHHA,IPAKTUYHI
I'eomeTpist KpUCTaIiYHOTO | FpaTka  bpaBe,  1HAEKCH BaHATTA
npoctopy. Cumerpist Minnepa, OCHOBHI TOHSATTS
kpuctaiiB. [IpocTopoBi | Ta IPUHLUNN KBaHTOBOI
rpatku bpape s Teopii 0araTo4YaCTUHKOBHX
cunroHii. Enementu CHUCTEM, IOHATTS IPO 30HHY
CUMETPIl MPOCTOPOBUX CTPYKTYpPY TBEpAUX Ti,
TpaToK. MOHSTTS €(PEKTUBHOI MacH,

YSBIICHHS TIPO  MOJICIIBHI,
[0 OMNHUCYIOTh  OCHOBHI
BJIACTHBOCTI METalIB,
HaITIBIIPOBITHUKIB Ta




HAAMNpPOBIIHUKIB. Po3ymitu
BOXJIMBICTh TMPOILIECIB, IO
BIIOYBalOThCS Ha MOBEPXHI
Marepialis.

Tema 2. Kpucranorpadis
IUTOLIUH Ta HANPSMKIB
[nnexcu Minnepa
IUTOLIUH 1 HAPSMKIB.
Kpucranorpadis mionux
1 HanpsiMKiB. OOepHeHa
rpatka. MDKIUTOIUHH1
BiJICTaHI, MPEJICTABJICH]
yepe3 napameTpu
o0epHEeHOT 1 MpsAMOi
IpaToK.

3HATH 1 PO3YMITH SIBUILE
nudpakiii B KpucTamiax,
nu(paKiiio IK METOA
NOCIIKEHHS, YMOBY
nudpaxiii bperra, aromHui
(bakTOp pO3CitOBaHHS.
O3HallOMUTHUCH 3
eKCIIEPUMEHTATbHUMU
METOJaMHU
[pEHTreHorpadiaHoro
NOCIIKEHHS CTPYKTYPH
KpPUCTAIIB, 00EPHEHOTO
MPOCTOPY, OOEPHEHOT I'PATKH,
30H bpiuttoena.

TecToBi 3
3aBJIaHHS, IPAKTHYHI
BAHSTTS

Tema 3. Kpucraniuni

3HaTH 1 PO3YMITH .

TecToBi

CTPYKTYpH KPUCTAIIYHI CTPYKTYPH, 3aBJIaHHS,IPAKTHYHI

linpHa yHaKkoBKa | MIUJIbHY YIAKOBKY AaTOMIB, [BaHSTTS

atomiB. [lopokHMHM B | MOPONKHUHU B

IPaHEIIEHTPOBAHUX 1 | TpaHeLIEHTPOBaHUX 1

00’ eMHOIICHTPOBaHUX 00’ €eMHOIICHTPOBAHUX

KyOl4HUX KpHUCTaJIaX. | KyOI4HUX KpUcTajiax,

Hedextn MaKyBaHHA. | 1eEKTH NaKyBaHHS,

CrtpykTypa CTPYKTYPY YHOPSAKOBAHUX

YIOPSIIKOBAHUX TBEPAMX | TBEPAUX PO3YMHIB,

po3unHiB.  [lapameTpu | mapamerpu JTAJIEKOT O

JTAJIEKOTO MOPSZIKY. | IOPSIAKY.

CrarucTuuHi

KOHIICHTpAIIIiHI XBWJI B

YIOPSITKOBAHUX

CTPYKTYpax.

Tema 4. CtpykTypa 3HaTH 1 posymitu [TecToBi

MoJIiMEpiB CTPYKTYPY MOJTIMEPIB, [3aBIaHHS,PAKTHYHI
Crpykrypa CTPYKTYPY 130JThOBAHUX PBAHSITTS

1301bOBAHUX MaKpOMOJIEKYJ, CTPYKTYpPY

MaKpOMOJIEKYJI. amopdHIX MI0JTIMEPIB,

Ctpyktypa  aMopdHUX | HAAMOJIEKYISIPHY

MOJIIMEPIB. CTPYKTYPY

HanmonexynspHa

YaCTKOBOKPUCTATIYHUX




CTPYKTypa HOJIIMEPIB, G106puALiIO
JaCTKOBOKPHUCTATIYHAX CTPYKTYpH.
nonimepiB.  DiOopunALis
CTPYKTYPH.
5. [Tema 5. Crpykrypa 3HaTH 1 po3ymitu [TecToBi
bynepuris. CTPYKTYPY dbynepuTiB, BaBaaHHS,IPAKTHYHI
CtpykTypa CTPYKTYPY BAHSITTA
dbyneputiB. CTpykTypa | GyHKI[IOHATI30BAaHUX
(G yHKITIOHAII30BaHUX dyiepeHiB, KpUCTAIOXIMis
dynepeHis. bynepuris, CTPYKTYpHI
Kpucranoximis MEPETBOPEHHS B
dbyneputiB. CTpykTypHi | Qyneputax, mojiMepu3alio
NIEPETBOPEHHS B | dynepuis.
dbynepurax. CrpykTypa
dbynepumis.
[Tonmimepu3arris
dynepumis.
6. | Tema 6. Ctpykrypa 3Hatu 1 po3ymiTH CTpyKTypy (Tectosi
HAHOTPYOOK HAHOTPYOOK, CHHTE3 OJIHO- 1 (3aBJaHHS,IIPAKTHYHI
Cunre3 oaHo- 1| 6araTo CTIHHUX HAHOTPYOOK, BaHATTS
OaraTo CTIHHHUX| CTPYKTYPY BYIJICLIEBUX
HaHOTPYOOK. CTpyKTypa| HAHOYACTUHOK, CTPYKTYPY 1
BYTJICIICBUX BJIACTUBOCT1 HAHOTPYOOK.
HAHOYACTHHOK.
Crpyktypa 1 BIACTHBOCTI
HAHOTPYOOK.
3acTocyBaHHs
BYTJICIICBUX HAHOTPYOOK.
1. Cucrema ouniHIOBaHHS KYpCY
HakonmuyBanHs 6ajiB Imi1 yac BUBYEHHS JTUCIUILTIHI
Buan HaBuansHOi poboTH MakcumaiibHa
KUIBKICTH OaJIiB
Jlekuist 8
CemiHapChKe 3aHATTS 28
Camocriiina pobota 10
[HaMBITyaTbHE 3aBAAHHS 4
3anik/Ex3zamen 50
MaxkcuMalibHa KUTBKICTH OalTiB 100




2. OuiHwBaHHA BiANOBIAHO 10 rpadgiky HABYAJIbHOIO

npouecy
Bunu mHaBuanpHOI Hapuansui THKHI

poGoTu 11213 4 5]6]7]8]9]10]11]12]13]14]15]16]17]" >
Jexuii 1 1 1 1 1 1 1 1 8
CemiHapChKi 3-Ts 4 4 4 4 4 8 28
CamocriiiHa p-Ta 10 10
InauBinyanbHi 4 4
3aBIaHHs
3anik /Ex3amen 50 50
Beborozatwx-up | 1 | 4| 1| 4|14 (14|14 |1|8|21|10]1]| 4 |50]| 100

le/lMiTKa: HE PEKOMCHAYETLCA Ha OJUH THXKJACHD IIJIaHYBAaTU KUIbKa CbOpM KOHTPOJIIO.
3. PecypcHe 3a0e3neueHHs
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2003. —479 c.
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K.: HaykoBa nymka, 2008. — 308 c.
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10.A. M. YopHoyc ; [3a 3ar. pex. L. IO. Ilponienka]. — Cymu : Haykose
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1.pdf
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/1O. A. Kynunskuii, B.B Kypuniok, JI. B. Onnoasopers, I. 1O.
[Iponenko.— Cymu : Bung-so Cym1Y, 2013. — 127 c.,
http://www.essuir.sumdu.edu.ua/ handle/123456789/31807.

12.TIpouenko 1. FO. TexHonorisa ogepkaHHs 1 (pi3uyH1 BIaCTUBOCTI
IUTIBKOBUX MaTepiasliB Ta OCHOBU MIKPOEJIEKTPOHIKU: HAaBY. MOCIOHUK / I.
IO. IIpouenko, JI. B. Onnoasopenus. — Cymu: Cym/1Y, 2011. — 231 c.,
https://essuir.sumdu.edu.ua/handle/123456789/3881.

13. AzapenkoB M.O., Hexmronos .M., bepecues B.M., Boeonin B.M.,
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JIutosuenko C.B., Typ6in I1.B., Yumkana B.O. Hanomarepianu i
HAHOTEXHOJIOT1i: HaBY. nociOHuK. — XapkiB: XHY imeni B.H.Kapasina,
2014. - 316 c.,
http://karazinbook.univer.kharkov.ua/sites/default/files/fragments/azarenk
ov_-_kopiya.pdf .

14.TIpouenko [.1O., lllymakoBa H.I. OcHoBu mMaTepiaio3HaBCTBa
HAHOEJIEKTPOHIKM: HaBY. nociOHuk. — Cymu: CymJ1Y, 2004. — 108 c.

15.3asuyk /I. Hanopo3MipHi CTpYKTypH 1 HaATpaTKu: HaBy. mocid. / J{. M.
3asuyk. — JIbBiB: Bun-Bo «JIpBiBchbKa mojitexHikay, 2006. — 220 c.

16.1TormaBko FO. M., IT ®i3uka TBepaoro Tina : miApy4yHukK. B 2-x Tomax. /
10. M. Tlomnaeko. — Kuis : KIII im. Iropst Cikopcbkoro, Bua-Bo
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(b13MKO-MaTeMaTHYHUX HAYK

KonrakTHa iHpOpMaIlis BUKIIaga4da v.klanichka@gmail.com,
volodymyr.klanichka@pnu.edu.ua

5. IogiTuka HaBYAJIbHOI JUCIUILTIHA

AxkajemigyHa J0OPOYECHICTD -

[Tponycku 3aHATh (BiAMpPAIFOBAHHS) -

BukonanHs 3aBIaHHs HI3HIIIE -
BCTAHOBJICHOTO TEPMIHY



https://essuir.sumdu.edu.ua/handle/123456789/3881
mailto:v.klanichka@gmail.com
volodymyr.klanichka@pnu.edu.ua

HesiamoBigHa moBeaiHKa mig 4ac -
3AHATTSI

JlomaTtkoBi Oanm -

Hedopmanbha ocBita MOoXIIMBICTh 3apaxyBaHHS.
PexomennioBani miatdopmu

Buxkiaagau npod.. Knaniuka B.M.




	Освітня програма  – Середня освіта (Фізика)

