MIHICTEPCTBO OCBITHU I HAYKH YKPAITHU
IMMPUKAPITATCBKUU HAIIIOHAJIBHUU YHIBEPCUTET
IMEHI BACUJIAA CTE®@AHUKA

®i3uKo-TeXHIYHUN (HaKyIbTET

Kadenpa maTepiano3HaBCTBa 1 HOBITHIX TEXHOJIOTIN

CUJIABYC HABYAJIBHOI JUCLUILITHUA

®Di3u4Hi BJACTHBOCTI HAHOMAaTepiaJliB

OcBiTHA nporpama di3uKa Ta aCTPOHOMIS
CueniajbHicThb 104 di3uka Ta acTpoHOMIS
I'any3b 3HAHL 10 IIpupoanudi HayKH

3aTBepIKEHO Ha 3acigaHH1

Kadeapu MaTepiaio3HaBCTBA

1 HOBITHIX T€XHOJIOT1i
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1. 3araabHa indopmanin

HasBa aqucuumniau

®i3uyHi BIACTUBOCTI HAaHOMATEpialiB

OcBiTHs Iporpama

di3uka Ta aCTpOHOMIs

Crherrianizaitis (3a HassBHOCTI)

CreuiajbpHIiCTh

104 ®izuka Ta acTpoHOMIs

l'any3pb 3HaHB

10 IIpupogHudi HAYKH

OcBiTHill piBeHb MaricTp
Craryc IMCIMIUTIHA HOpMaTHBHA
Kypc / cemectp 2/3

Po3smoain 3a BUgaMu 3aHSTh Ta
roJrHAMU HaBYaHHS (SIKIIO
nepeadaveHi HIII BUIH, JTO1aTH)

Jlexuii — 20 rop.
[Tpaktuuni 3anstts — 10 ro.
Camocriitna po6ota — 60 ron.

MoBa BUKJIagaHHA

yKpalHCbKa

Ilocunanus Ha caiit
JNUCTAHLIHOIO HABUYAHHA

www.d-learn.pnu.edu.ua
https://test-d-learn.pnu.edu.ua/

2. Onuc nucHuILIiHA

Mera ta [Nl JUCHUATUTIHU

Mema eueuennsa Oucyuniinu. OpPMYBaHHS B CTYIEHTIB YSBJICHb NP0 CTPYKTYpHI,
MOP(hOJIOTIYHI, €NEeKTPUYHI , MAarHITHI Ta ONTHUYHI BIACTUBOCTI HAHOMATEPIaIiB 3 OJHOYACHUM
PO3YMIHHA NPUHIMIIB poOOTH OONagHAHHA Ta HAOYTTAM MNPAKTUYHMX HABHUKIB aHAi3y
eKCTIEPUMEHTAIBHUX JJAHUX.

Komnerenrnocri
IHTerpanbHa KOMIETEHTHICTD
31aTHICTH PO3B’A3yBaTH CKJIAJHI 3a4a4l 1 mpoOIeMH JOCIITHUIBKOTO Ta/abo 1HHOBAIIHHOTO
XapakTepy y (i3uili Ta aCTpOHOMII.
3K02. 3nanHs Ta pO3yMiHHA IPEAMETHOI 00J1acTi Ta pO3yMiHHS MPO(dECiifHOT NiSITBHOCTI.
CKOl. 3parHicTh BHUKOPUCTOBYBATHM 3aKOHM Ta NpUHIMUNM (i3uku Ta/abo acTpoHOMIi y
MO€JHAHHI 13 TOTPIOHMMH MAaTEMAaTUYHUMH IHCTPYMEHTAMH JUJIsl OTIUCY IPUPOTHUX SIBUILL.
CKO5. 3parnicts cmpuiiMaTH HOBO3100yTi 3HaHHA B oOmacTi (i3MKM Ta acTpOHOMIi Ta
IHTEerpyBaTu iX i3 YK€ HasBHUMH, a TaKOXX CAMOCTIHHO ONMAHOBYBAaTH 3HAHHsS 1 HABUYKH,
HEOOX1HI s pO3B’si3aHHS CKIAIHHUX 3a1a4 1 mpoOlieM y HOBHX Ui ce0e AeTami3oBaHUuX
NpEeIMETHUX 00JacTsIX (I3UKHM Ta/abo acTpOHOMIi W JAOTUYHHMX JO HUX MDKAMCHUILUTIHAPHUX
o0nacTsx.
CKO8. 3natnicTe (GopMyntoBaTH HOBI TIMOTE3W Ta HAYKOBI 3a7a4i B oOmacti (izuku Ta/ado
acTpoHOMii, BUOMpATH BIAMOBIOHI METOAM AN iX pPO3B’sA3aHHS 3 ypaxyBaHHSM HasBHUX

pecypcis.

IIporpamui pe3y1bTaTH HABYAHHA




PHO2. IIpoBomuTH eKCHEpUMEHTAJIbHI Ta/ab0 TEOPEeTUYHI JOCHIKEHHA 3 (IBUKH Ta
acTPOHOMI1, aHaTi3yBaTH OTPUMaHI Pe3yJabTaTH B KOHTEKCTI ICHYIOUUX TeOpii, poOuTH
apryMEHTOBaHI BUCHOBKH (BKJIFOUQOYM OIIHIOBAHHS CTYIEHsS HEBU3HAYCHOCTI) Ta
MPOMO3UIIii MO0 MOJATBIINX TOCTIIKEHb.

PHO4. Obupatu i BAKOPUCTOBYBATH BIAMOBIIHI METOIM OOpOOKH Ta aHaMi3y JaHUX (iI3UIHUX
Ta/ab0 aCTPOHOMIYHUX JAOCTI/KEHD 1 OLIHIOBAHHS 1X TOCTOBIPHOCTI.

PHO09. AnanizyBatu Ta y3araJbHIOBaTH HAyKOBI pe3yJlbTaTH 3 OOpaHOro Hampsmy (i3uku
Ta/abo0 acTpoOHOMIl, BIACTIAKOBYBAaTH HAWHOBINI JOCATHEHHS B IIbOMY HampsMi,
B3a€EMOKOPHCHO CITUIKYIOYHCH 13 KOJIETaMH.

PH10. BigmykoByBaTu iHdopmamiro i gaHi, HEOOXiAHI JUIS PO3B’SI3aHHS CKJIATHUX 3a]a4
¢3ukn Ta/abo acTpoHOMIi, BHUKOPHUCTOBYIOUM PpIi3HI JDKepesa, 30KpeMma, HayKOBIi
BUJIaHHS, HAYKOB1 0a3M JaHMUX TOIO, OLIHIOBATH Ta KPUTHUYHO aHAII3YBAaTH OTPUMaHi
iHbOopMaIlito Ta aHi.

PH11. 3actocoByBaTH Teopii, NPUHIMIM 1 METOAM (IBUKM Ta/abo acTpoHOMIl s
PO3B’A3aHHA CKJIaHUX MDKAMCIUILUIIHAPHUX HAYKOBHX 1 MPUKIIAIHUX 3a]1ad.

3. CTpyKTYypa THCHUILTiHHA

No Tema Pe3ynbTatn HaBUaHHS 3aBIaHHsA
[TpoBonuTH EKCTIepUMEHTAIIbHI Ta/abo | e TecroBi 3aBHaHHsA
TEOPETHYHI  JOCHIIKEHHA 3 (I3MKH Ta | e 3apmanns mis
aCTPOHOMI], aHaJi3yBaTH OTPHMAHI |  jpyuBixyanbHOL
pe3ylIbTaTd B KOHTEKCTI ICHYIOYHX TEOPI, | poGoru
pobutu apryMeHTOBaHi BUCHOBKH | o 3ap1apng jurs
(BKITIOYAIOYH  OWIHIOBAHHA CTYNCHS | payryunux 3ansTh
HEBH3HAYEHOCTI) Ta  MPOIHO3MUII] 0110
). P = oA * 3aBaHHS I
MOAATBLINX JOCIIKEHb. VR
. . .. | camocriitnoi
OOupatit 1 BHKOPHCTOBYBAaTH BiJIOBIIHI poGota
MeToIM 00pOOKH Ta aHamizy faHuX GisudHuX K .
. ) . OHTPOJIBHI
Ta/ab0  acCTPOHOMIYHMX  JIOCHI/DKEHb 1 P
. o . ! 3aIUTaHHS
Possini ) OLIIHIOBAHHS X JIOCTOBIPHOCTI.
O3MIpHL 3aJICKHOCTL o AHamizyBaTH Ta Yy3aralbHIOBATH HAyKOBI
BJIACTUBOCTCH HAHOMATEPIAIIB. | pezynmpTaTH 3 OOpaHOrO HANpsAMY (i3UKH
1. | XimiuHi BIaCTHBOCTI Ta/abo ACTPOHOMI], BiJICTIiIKOBYBAaTH
HaHoMaTepiaiis. Posmiphi HAWHOBINII JOCSATHEHHS B IOMY HampsMi,
e(peKTH y XiMIYHHX TPOLECaX. B3a€MOKOPHCHO CIIIKYIOUHCh i3 KOJeraMH.
BigmykoByBatn  iH(opmamifo i JaHi,
HEOOXiHI IS PO3B’S3aHHS CKIATHHUX 3a]ad
¢izuku Ta/abo acTpoHOMIil, BUKOPHCTOBYIOUN
pi3HI JKepena, 30KpeMa, HayKOBI BHIaHHSA,
HayKoOBI 0a3W MaHWX TONIO, OIIIHIOBATH Ta
KPUTHYHO aHANI3yBaTH OTPHMaHi iH(popMariio
Ta IaHi.
3acTocoByBaTH TeOpii, NMPUHIMIHK 1 METOIH
¢izuku Ta/abo actpoHOMIi UL PO3B’A3aHHI
CKIIaTHUX MDKIUCIUIDTIHADHAX HAYKOBUX 1
MIPUKIIATHUX 33]1aY.
Oco0IHUBOCTI TETIOBUX [IpoBoautu EKCIICpUMCHTAJIbHI Ta/abo | * TecroBi 3aBHaHHS
BIIACTUBOCTEH HaHOMATEpiaiB. TEOPETHYHI  JOCHIKEHH. 3 (i3uku  Ta | « 3aBmaHHs U1
, DOHOHHHIT CTIEKTp 1 aCTPOHOMI], ananizysaTn OTPUMAHI | iHMBIyaTbHOT
. . €3yJAbTaTH B KOHTEKCTI ICHYIOUMX TEOpii TH
TEIUIOEMHICTh. BIuB po3mipy pesy. y Pift, | podo
i pobutu apryMeHTOBaHi BUCHOBKH | & 3aBranust st
HaHOYACTHHOK HA TEpPMiyHE : .
(BKITIOYAIOYH OLIIHIOBAHHS CTYNEHS | ceMiHAPCHKUX 3aHATH
PO3IINPEHHS.




TemnonposiaHicTh
KPHCTAJIIYHOI TPATKH B
HaHOMaTepianax. TemmepaTypa
JleGast B HaHOMAaTEpianax.

HEBM3HAYEHOCTI) Ta  OPOMO3HUIII OO
MOAAIBIINX JOCIIIKCHb.
OOupat 1 BHUKOPHUCTOBYBATH  BIiJIOBITHI

MeToau oOpoOKHM Ta aHali3y AaHUX (Qi3HIHMX
Ta/ab0  aCTPOHOMIYHMX  JOCHIIKCHb 1
OLIIHIOBAHHSI X JIOCTOBIPHOCTI.

AHamizyBaTH Ta y3aralbHIOBATH HAayKOBI
pe3ynbTati 3 0O0paHOro HampsaMy (i3uku
Ta/abo aCTPOHOMIT, BiJIC)Ti TKOBYBATH
HAWHOBINI JOCSATHEHHS B IOMY HampsMi,
B3a€EMOKOPHCHO CIUIKYIOUHCH 13 KOJICTaMHU.
BimmrykoByBaTH iH(opMarIiFo 1 j;aHi,
HEOOXiHI A PO3B’SA3aHHS CKIATHHUX 3a71ad
¢i3uku Ta/abo acTpoHOMIil, BUKOPHCTOBYIOUH
pi3HI JKepena, 30KpeMa, HayKOBI BHIaHHS,
HayKoOBI 0a3W [aHWX TOIIO, OIIIHIOBATH Ta
KPUTHYHO aHANI3yBaTH OTpHMaHi iH(popMario
Ta IaHi.

3acTocoByBaTH TEOpii, TMPUHIMAIHU 1 METOIU
¢izuku Ta/abo acTpoHOMIi UL PO3B’A3aHHI
CKJIIaHUX MDKIUCIUIDTIHADHAX HAYKOBUX 1
TIPUKJIATHUX 33]1aY.

e 3aBaHHs IS
camocTiitHoi poboTH
* KonrponbHi
3aIUTAHHS

EsrexTpruni BracTHBOCTI
HaHOMaTepiaiiB. 3MiHa
JIOBXKMHH BIJIBHOTO TIPOOIry
eJICKTPOHIB Y HAHOMaTepianax.
EnexTponposignicTs. SIBuine
HA/IITPOBITHOCTI B
HaHOMaTepiaax.

IIpoBogutn EKCTIepUMEHTAIIbHI Ta/abo
TEOPETHYHI  JOCHi/PKeHHS 3  (i3uku Ta
aCTPOHOMI], aHaJi3yBaTH oTpHUMaHi
pe3y/bTaTd B KOHTEKCTI ICHYIOUHMX TEOpiH,
pobutu apryMeHTOBaHi BHCHOBKH
(BKITIOYAIOYH OLIIHIOBAHHS CTYHEHA
HEBM3HAYEHOCTI) Ta  OPOMO3HUIII OO
MOAATBLINX OCIIKEHb.

OOupat 1 BHUKOPHUCTOBYBATH  BIiJIOBITHI

MeToau 0OpoOKHM Ta aHaNi3y AaHUX (Qi3UIHHX
Ta/ab0  aCTPOHOMIYHMX  JOCHIIKCHb 1
OLIIHIOBAHHS X JIOCTOBIPHOCTI.

AHami3yBaTH Ta Yy3aralbHIOBATH HAyKOBI
pe3ynbTati 3 0OOpaHOro HampsaMy (i3ukn
Ta/abo aCTPOHOMIT, BiJIC)Ti TKOBYBATH
HAWHOBINI JOCSATHEHHS B IOMY HampsMi,
B3a€EMOKOPHCHO CIIUIKYIOUHCH 13 KOJICTaMHU.
BimmrykoByBaTH iH(pOpMaIIiro 1 j;aHi,
HEOOXiHI IS PO3B’S3aHHS CKIATHHUX 3a7ad
¢izuku Ta/abo acTpoHOMIil, BUKOPHCTOBYIOUH
pi3HI JKepena, 30KpeMa, HayKOBI BHIaHHS,
HayKoBI 0a3W [aHWX TOIIO, OIIIHIOBATH Ta
KPUTHYHO aHANI3yBaTH OTPHMaHi iH(popMaIiio
Ta IaHi.

3acTocoByBaTH TEOpii, TMPUHIMIU 1 METOIU
¢izuku Ta/abo actpoHOMIi UL PO3B’A3aHHI
CKJIIaHIX MDKIUCIUIDTIHADHAX HAyKOBUX 1
MPUKJIAHUX 3a/1a4.

 TecroBi 3aBaaHHs

e 3aBIaHHs I
IHIUBITyaIbHOT
pobotu

e 3aBmaHHs 1
CEeMIHAPCHKUX 3aHATh
e 3aBIaHHs IS
camocTiiiHoi poboTH
* KonrponbHi
3aIUTaHHS




MexaHi4HI BIaCTUBOCTI
HaHOMaTepiainiB. TBepaicTb
HaHOMaTepiaiB. MilHICTb Ta
IUTACTUYHICTH HAHOMATEPialiB.
SBumie HaIACTHYHOCTI
HaHOMaTepiais.

IIpoBogutn eKCTIepUMEHTAIIbHI Ta/abo
TEOPETHYHI  JOCHi/PKeHHS 3  (i3ukm  Ta
aCTPOHOMI], aHaJi3yBaTH oTpHUMaHi
pe3y/bTaTi B KOHTEKCTI ICHYIOUHMX TEOpiH,
pobutu apryMeHTOBaHi BHCHOBKH
(BKITIOUAOYH OLIIHIOBAHHS CTyHEHS
HEBM3HAYEHOCTI) Ta  OPOMO3HUIII OO
MOAATBIINX JOCIIKEHB.

OOupat 1 BHUKOPHUCTOBYBATH  BIiJIOBITHI

MeToau 0OpoOKHM Ta aHami3y AaHUX (Qi3UIHHX
Ta/ab0  aCTPOHOMIYHMX  JOCHIIKCHb 1
OLIIHIOBAHHS X JIOCTOBIPHOCTI.

AHamizyBaTH Ta Yy3aralbHIOBATH HAyKOBI
pe3ynbTati 3 0OpaHOro HampsaMy (i3uKn
Ta/abo aCTPOHOMIT, BiJIC)Ti TKOBYBATH
HAWHOBINII JOCSATHEHHS B IOMY HampsMi,
B32€EMOKOPHCHO CIUIKYIOUHCH 13 KOJICTaMHU.
BimmrykoByBaTH iH(opMarliro 1 j;aHi,
HEOOXiHI IS PO3B’S3aHHS CKIATHHUX 3a]ad
¢i3uku Ta/abo acTpoHOMIil, BUKOPHCTOBYIOUH
pi3HI JKepena, 30KpeMa, HayKOBI BHIaHHS,
HayKoBI 0a3W [aHWX TOIIO, OIIIHIOBATH Ta
KPUTHYHO aHANI3yBaTH OTpHMaHi iH(popMario
Ta JaHi.

3acTocoByBaTH TEOpii, TMPUHIMAIU 1 METOIU
¢izuku Ta/abo actpoHOMIi UL PO3B’A3aHHI
CKIIaTHUX MDKIUCIUIDTIHADHAX HAyKOBUX 1
MPUKJIAHUX 3a/1a4.

 TecroBi 3aBaaHHs

e 3aBIaHHs 11
IHIUBIyaIbHOI
pobotu

e 3aBaHHs 1
CEeMIHAPCHKUX 3aHAThH
e 3aBIaHHs 11
camocTiiiHoi poboTH
*» KonrpomnbHi
3aIUTaHHS

OnTuyHi BIIACTUBOCTL
HAHOKJIACTEPiB, HAHOCHCTEM Ta
HaHoOMaTepianiB OnTH4Hi
e(eKTH B METAIICBUX
HaHo4YacTUHKaX. ONTH4Hi
SIBUIIA B HATTIBIIPOBI THUKOBHUX
HaHOMaTepiaiax.

IIpoBogutn eKCTIepUMEHTAIIbHI Ta/abo
TEOPETHYHI  JOCHi/PKeHHS 3  (i3uku Ta
aCTPOHOMI], aHaJIi3yBaTH oTpHUMaHi
pe3y/bTaTd B KOHTEKCTI ICHYIOUHMX TEOpiH,
pobutu apryMeHTOBaHi BHCHOBKH
(BKITIOYAIOYH OLIIHIOBAHHS CTYHEHA
HEBM3HAYEHOCTI) Ta  OPOMO3HUIII OO
MOAATBIINX JOCIIKEHb.

OOupat 1 BHUKOPHUCTOBYBATH  BiJIOBITHI

MeToau 0OpoOKHM Ta aHaNi3y AaHUX (Pi3UIHHX
Ta/ab0  aCTPOHOMIYHMX  JOCHIIKCHb 1
OLIIHIOBAHHS X JIOCTOBIPHOCTI.

AHamizyBaTH Ta Yy3aralbHIOBATH HAyKOBI
pe3ynbTati 3 0oOpaHOro HampsaMy (i3uKu
Ta/abo aCTPOHOMIT, BiJIC)Ti TKOBYBATH
HAWHOBINI JOCSATHEHHS B IOMY HampsMi,
B3a€EMOKOPHCHO CIUIKYIOUHCH 13 KOJICTaMHU.
BimmrykoByBaTH iH(pOpMaIIiro 1 j;aHi,
HEOOXiHI IS PO3B’S3aHHS CKIATHHUX 3a7ad
¢izuku Ta/abo acTpoHOMIil, BUKOPHCTOBYIOUH
pi3HI JKepena, 30KpeMa, HayKOBI BHIaHHSA,
HayKoBI 0a3W MaHWX TONIO, OIIIHIOBATH Ta
KPUTHYHO aHANI3yBaTH OTPHMaHi iH(popMaIiio
Ta IaHi.

3acTocoByBaTH TEOpii, TMPUHIMIU 1 METOIU
¢izuku Ta/abo actpoHOMIi UL PO3B’A3aHHI
CKIIaTHUX MDKIUCIUIDTIHADHAX HAyKOBUX 1
MPUKIIAHUX 3371a4.

* TecroBi 3aBaaHHs

e 3aBIaHHs I
IHIUBITyaIbHOT
pobotu

e 3aBmaHHs 11
CEeMIHAPCHKUX 3aHAThH
e 3aBIaHHs 11
camocTiiiHoi poboTH
*» KonrponbHi
3aIUTaHHS




MarHsiTHI BIaCTUBOCTI
HaHOMaTepianiB. MaruitTHi
BJIACTHBOCTI HAHOYACTHHOK.
JloMeHHa cTpyKTypa
(hepOMarHiTHUX MaTepiaiB.
Po3mipHa 3asexxHiCTh
KOCPUUTHBHOI CHJIH.

IIpoBogutn eKCTIepUMEHTAIIbHI Ta/abo
TEOPETHYHI  JOCHi/PKeHHS 3  (i3ukm  Ta
aCTPOHOMI], aHaJi3yBaTH oTpHUMaHi
pe3y/bTaTi B KOHTEKCTI ICHYIOUHMX TEOpiH,
pobutu apryMeHTOBaHi BHCHOBKH
(BKITIOUAOYH OLIIHIOBAHHS CTyHEHS
HEBM3HAYEHOCTI) Ta  OPOMO3HUIII OO
MOAATBIINX JOCIIKEHB.

OOupat 1 BHUKOPHUCTOBYBATH  BIiJIOBITHI

MeToau 0OpoOKHM Ta aHami3y AaHUX (Qi3UIHHX
Ta/ab0  aCTPOHOMIYHMX  JOCHIIKCHb 1
OLIIHIOBAHHS X JIOCTOBIPHOCTI.

AHamizyBaTH Ta Yy3aralbHIOBATH HAyKOBI
pe3ynbTati 3 0OpaHOro HampsaMy (i3uKn
Ta/abo aCTPOHOMIT, BiJIC)Ti TKOBYBATH
HAWHOBINII JOCSATHEHHS B IOMY HampsMi,
B32€EMOKOPHCHO CIUIKYIOUHCH 13 KOJICTaMHU.
BimmrykoByBaTH iH(opMarliro 1 j;aHi,
HEOOXiHI IS PO3B’S3aHHS CKIATHHUX 3a]ad
¢i3uku Ta/abo acTpoHOMIil, BUKOPHCTOBYIOUH
pi3HI JKepena, 30KpeMa, HayKOBI BHIaHHS,
HayKoBI 0a3W [aHWX TOIIO, OIIIHIOBATH Ta
KPUTHYHO aHANI3yBaTH OTpHMaHi iH(popMario
Ta JaHi.

3acTocoByBaTH TEOpii, TMPUHIMAIU 1 METOIU
¢izuku Ta/abo actpoHOMIi UL PO3B’A3aHHI
CKIIaTHUX MDKIUCIUIDTIHADHAX HAyKOBUX 1
MPUKJIAHUX 3a/1a4.

 TecroBi 3aBaaHHs

e 3aBIaHHs 11
IHIUBIyaIbHOI
pobotu

e 3aBaHHs 1
CEeMIHAPCHKUX 3aHAThH
e 3aBIaHHs 11
camocTiiiHoi poboTH
*» KonrpomnbHi
3aIUTaHHS

Enepris maruitTaoi
aHi30TporTii.
CynepriapamMarHeTi3m
HaHOYacTHHOK. Po3mipHa
3aJIeXKHICTh HAMarHiYeHOCTi
Hacu4eHHs. Po3mipHi
3aJIEKHOCTI TeMITepaTypH
Kropi. I'iranTcpkuii
MarHeTOoOITip.

IIpoBogutn eKCTIepUMEHTAIIbHI Ta/abo
TEOPETHYHI  JOCHi/PKeHHS 3  (i3uku Ta
aCTPOHOMI], aHaJIi3yBaTH oTpHUMaHi
pe3y/bTaTd B KOHTEKCTI ICHYIOUHMX TEOpiH,
pobutu apryMeHTOBaHi BHCHOBKH
(BKITIOYAIOYH OLIIHIOBAHHS CTYHEHA
HEBM3HAYEHOCTI) Ta  OPOMO3HUIII OO
MOAATBIINX JOCIIKEHb.

OOupat 1 BHUKOPHUCTOBYBATH  BiJIOBITHI

MeToau 0OpoOKHM Ta aHaNi3y AaHUX (Pi3UIHHX
Ta/ab0  aCTPOHOMIYHMX  JOCHIIKCHb 1
OLIIHIOBAHHS X JIOCTOBIPHOCTI.

AHamizyBaTH Ta Yy3aralbHIOBATH HAyKOBI
pe3ynbTati 3 0oOpaHOro HampsaMy (i3uKu
Ta/abo aCTPOHOMIT, BiJIC)Ti TKOBYBATH
HAWHOBINI JOCSATHEHHS B IOMY HampsMi,
B3a€EMOKOPHCHO CIUIKYIOUHCH 13 KOJICTaMHU.
BimmrykoByBaTH iH(pOpMaIIiro 1 j;aHi,
HEOOXiHI IS PO3B’S3aHHS CKIATHHUX 3a7ad
¢izuku Ta/abo acTpoHOMIil, BUKOPHCTOBYIOUH
pi3HI JKepena, 30KpeMa, HayKOBI BHIaHHSA,
HayKoBI 0a3W MaHWX TONIO, OIIIHIOBATH Ta
KPUTHYHO aHANI3yBaTH OTPHMaHi iH(popMaIiio
Ta IaHi.

3acTocoByBaTH TEOpii, TMPUHIMIU 1 METOIU
¢izuku Ta/abo actpoHOMIi UL PO3B’A3aHHI
CKIIaTHUX MDKIUCIUIDTIHADHAX HAyKOBUX 1
MPUKIIAHUX 3371a4.

* TecroBi 3aBaaHHs

e 3aBIaHHs I
IHIUBITyaIbHOT
pobotu

e 3aBmaHHs 11
CEeMIHAPCHKUX 3aHAThH
e 3aBIaHHs 11
camocTiiiHoi poboTH
*» KonrponbHi
3aIUTaHHS




4. CucreMa OiHIOBAHHS KYpCY

HakonuuyBaHHs OatiB MMiJ YaC BUBYCHHS TUCIUTUTIHA

Bunu HaBuanbpHOT poboTH MakcumaiibHa

KUTBKICTh OaltiB
Jlexrist 10
JlaGopaTopHi 3aHATTS 70
Camocriiina po0ota 10
InauBinyanpHe 3aBIaHHS 10

0

MaxkcumanbHa KUTBKICTh OaJTiB 100

5. OuinoBaHHs BilNOBiAHO 10 rpadiky HABYAJILHOIO MPOLECY

Buau HaBYanpHOT HaBuaibHi THXHI p
pOGOTH 1[2[3]4[5[6[7[8]9[10[11[12]13]14]17 a30M

Jlexmil 2 2 2 2 2 10
JlaGopatopHi 3-Ts 10 10 10 10 10 10 10 70
CamocriiiHa p-ta 10 10
InauBinyanpHi 5 5 10
3aBIaHHs

Bceworozatwkaens | 2 |10 2 (1012 (10} 2 |10 2 |10 5 (10| 5 (10|10 100

IIpumiTka: He peKOMEHYeThCS Ha OAWH THXK/ICHD INIAHYBAaTH KUJIbKa ()OPM KOHTPOITIO.

Kpumepii oyintosanns 3a 100-6anvroro wxanomw:
e 90-100 6anie — CTyneHT BUIBHO BOJIOJIE HABUAIBHUM MAaTepialioM; BUCIOBIIOE CBOL

IYMKH; TBOPYO BHUKOHYE IHAMBIAYyaJbHI Ta KOJICKTHBHI 3aBJaHHS, CaMOCTIHHO
3HAXOAMTh JI0JATKOBY 1H(OpPMAIiI0 Ta BUKOPUCTOBYE ii JUI peamizalii MoCTaBICHUX
nepea HUM 3aBJaHb, BUIBHO BUKOPUCTOBYE HOB1 iH(pOpMAIiifHI TEXHOJOTIl s
MOTIOBHEHHS BJIACHUX 3HaHb, KOMYHIKaTHUBHI YMIHHS Ta HaBUYKH C(HOpPMOBaHI Ha
BHUCOKOMY plBHl MOK€ apryMEHTOBAaHO 0OOpaTu paI_IIOHaHLHI/II/I crnoci0 BUKOHAHHSA
3aBJIaHHS 1 OLIHUTH PE3yJbTaTH BJIACHOL MPaKTHIHOT JSUTBHOCTI; BUKOHYE 3aBJaHHS,
HEe  mependadeHi HABYAIBHOIO MPOTPaMol0; BUIBHO BHKOPHUCTOBYE 3HAHHS JJIs
PO3B’sA3aHHS TOCTABJICHUX TEpe/l HUM 3aB/IaHb.

e 70-89 6anie — CTyaeHT BUIBHO BOJIOJIE€ HABYAIBHUM MaTepialioM, 3aCTOCOBYE 3HAHHS Ha

NPaKTUIl, Yy3arajbHIOE 1 CHUCTEMaTU3ye HaBUalbHY IiH(pOpMaIio, ane J0NMyCKae
HE3HAUyHI TIpaMaTU4HI TMOMWIKH Yy TOpPIBHAHHAX, (OpMYIIOBaHHI BHCHOBKIB,
3aCTOCYBaHHI TEOPETUYHUX 3HAHb Ha MPAKTHUIll, 32 3pa3KOM CaMOCTIHHO BHUKOHYE
MPaKTUYHI 3aBlaHHS, MepeadadeHi MPOrpaMmor0; Ma€ CTiKi HAaBHYKU BUKOHAHHS
3aB/laHb.

* 50-69 6anie — CtyneHT BOJIO/i€ HABYAJBLHUM MaTepiajloM MOBEPXOBO, (parMeHTapHO;

Ha piBHI 3amaM’sITOBYBaHHS BiATBOPIOE MEBHY YacTUHY HABYAJBHOTO Marepiany 3
eJIEMEHTaMHU JIOTTYHHMX 3B S3KIB; 3HAHOMUN 3 OCHOBHUMHM MOHSTTSMHU HaBYAJIHHOTO
Mmarepiany; KOMYHIKaTUBHI YMIHHS Ta HaBHYKM C(OPMOBaHI YacTKOBO, IiJ 4Yac
BIJIMOBi/II JOMYCKAIOTBCSA CYTTEBI TpaMaTHUYHI1 MOMWIKH, Ma€ E€JIeMEHTapH1 HEeCTIiKi
HaBUYKM BHKOHAHHS 3aBJaHb, IUIAHYE Ta BHUKOHYE YAaCTHUHY 3aBJiaHb 3a JOINOMOTOIO
BUKJIaJIaya.

e Menwe 50 6anie — Y ctynenta He copMOBaHI KOMYHIKaTHBHI YMIHHS Ta HaBHYKU,

CTYACHT JOITyCKa€ BCIIMKY KLJIBKICTD rpaMaTU4HUX T[IOMUJIOK, MO YCKJIAOHIO€
pO3YMiHH}I; CTYACHT HC BOJ'IOIliC HaB4YaJIbHUM MaTepiaJ'IOM; BUKOHY€ JIMIIC CJ'ICMCHTapHi
3aBJaHHI, HOTpe6y€ IMOCTIHHOT JOIIOMOTI'M BUKJIaaa4da.




6. PecypcHe 3a0e3meueHHst

MarepianbHO-TexHiuHe 3a0e3nedeHHs | Mynbrumenia (Bizeodaiinu, eJIeKTPOHHI pecypcu

YHAOUYHCHB)

Jlireparypa:
Bbaszosa
1. Bboposuit M.O. Hanomarepianu, HanotexHouorii, Hanonpuctpoi / boposuit M.O., Kynunpskuit
10.A., Kanenuxk O.0., Oscienko 1.B., Laperpanceka T.JI. — Kuis: «Iatepcepsic», 2015. — 350 c.
2. Tkau O.I1. HanomaTepianu i HaHOTeXHOJOT] B nMpmiagoOyyBaHHi: HaBY. NOCIOHUK. — CymH:
Cymcekuii nep>xkaBauil yHiBepcuret, 2014, — 126 c.
3. [Mortako  FO.M., bopucos O.B., fAxumenko F0.I. Hanodizuka,HaHomarepiaiy,
HaHoeneKkTpoHika: HaBy. moci0. — K.: HTYY «KI1I1»,2012. — 300 c.
4. S6nons JI.C., boituyk B.M. ®isuuni ocHoBu HanHotexnonorii:Kypc nekuiif. — IBaHo-
®pankisebk, 2015. - 103 c.
5. Hapyanpauii mocionuk. Ympuxina JIL.K., €pyncanosa T.B. ®izuuni meroam mociimKeHHS
opraniunux pedoBuH. Kiposorpaz.: PBL] KAIIY im. B.Bunnunuenk, 2002.
6. 3inuyk B.K., JleBunpka I'.J]., HyOencbka JI.O. ®izuko-xiMiuni MeTonu aHanizy: HaBuansHuii

nocioHuk. — JIpBiB: Bunasauunii nentp JIHY imeni [Bana ®panka, 2008. — 362 ¢
7. V. V. Nemoshkalenko, V. G. Aleshin (auth.) Electron Spectroscopy of Crystals, 1979

8. Mnak A.II. 3axapenxo M.I. Marnernsm amopHHX Ta HAHOKpPHCTATIYHHX cucTeM, Kwuis,
Axanemnepionuka, 2003,211c.
9. LII. Spewmiii. Ctpyktypa 1 BiIacTuBOCTi amoppHuX MarepianiB. / IBaHO-DpaHKIBCHK,

[Ipukapnarcekuii HamioHadbHUN yHiBepcuteT iMeHi Bacunsa Credanuka, 2014. — 120 c.

InTepHeT-pecypcn

https://elearning.sumdu.edu.ua/free content/lectured:eb3ba2f9c8c4751fb7ceecdce87ed213c32f662¢/20
190224140238//720544/index.html

https://uk.wikipedia.org/wiki/®iznuni meroan aHaxizy
https://eduportal.kau.org.ua/mod/folder/view.php?id=100




/. KonrtakTHa indopmanis

Kadenpa https://kmint.pnu.edu.ua/
Buxkmagau Kouroouncoknii Boronumup OgieroBuny
JIOKTOp  (i3MKO-MaTeMaTHYHUX HayK, mpodecop, 3aBigyBad
kadenpu MaTepiaio3HaBCTBA 1 HOBITHIX TEXHOJIOT1H
KoHTakTHa OV | K bvnsk
inbopmaris olodymyr.kotsuybynsky@pnu.edu.ua
BUKJIaZa4a @
IlepconanpHa CTOpIHKA BUKJIAa4a Ha calTi Kadeapu
IToaiTuka Kypcy
Axanemiuna JloTpuMaHHS akageMiuHoi JOOPOYECHOCTI 3aCHOBYETHCS Ha sl
J0OPOYECHICTh MOJIOKCHh Ta TPUHIUIIB aKaJAeMidyHOi JTOOpOYECHOCTi, IO

periIaMeHTyIOTh  JAiJbHICTE  3100yBayiB  BUIIOI  OCBITH  Ta

BUKJIA/Ia4iB YHIBEPCHUTETY:

>Konekc uecti [IpukapnaTchbKOTO HAIIOHATHHOTO YHIBEPCUTETY
imeHi Bacuns Credannka, Haxa3z Ne530 Big 27.09.2022 p. “IIpo
BBEJICHHS B JIit0 HOBOI pemakiii Komekcy yecti [Ipukapmarcbkoro
HaIllOHAJILHOTO yHiBepcuTeTy iMeHi Bacuisa Credanuka”

>[1oJI03KeHHs PO 3amo0IraHHs akaJeMIYHOMY ILIAriaTy Ta IHIITHM
IOPVYIIEHHAM aKaJaeMiyHOoi JoOpodecHOCTI y HaBYaJbLHIA Ta
HAYKOBO  JOCIHINHINA pobori cryneHTtis  [Ipukaprnarcbkoro
HAIUOHAJIILHOrO yHiBepcurery iMeHi Bacuist Credanuka .

>[losoxxends npo Kowmicito 3 NHUTAHL E€TUKHA Ta aKaaeMIidHOT
nob6pouecHocTi [IpukapnarchbKoro HaAIOHAILHOTO YHIBEPCUTETY
iMeHi Bacuig Credanuka

>[loJloKEHH 1Ipo  3amo0iraHds  akaJeMIdHOMY IuIariaty vy
[IpukapnarcbKOMy HalOHAILHOMY VHIBEpcHTETl IMeH1 Bacuis
Credanuka .

>CxkJ1aji KOMICIT 3 HUTAaHb E€TUKHA Ta aKaJeMIdHOi H0OpPOYECHOCTI
[IpukapnaTcbKOoro HalOHAJILHOIO VHIBEpPCHUTETY IMeH1 Bacuis
Credanuka .

>Jluct MOH Vkpaiau “Jlo nuraHHs VHUKHEHHS [poOJieM 1
IIOMUJIOK N MIPAKTUKAX 3a0e3neueHHs aKaJIeMI4HOT
I00pouecHOCTI”.
O3HallOMUTHUCS 3 JIaHUMH T[OJIOKECHHSIMH Ta JIOKYMEHTaMH

MOXHa 3a nocwiadggsaM:  https://pnu.edu.ua/polozhennia-pro-

zapobihannia-plahiatu/

[Ipomnycku 3aHATH
(BiAmpaitoBaHHs:)

MOIMBICTh 1 MOPAJOK BiNMpPAIIOBAHHS MPOIYIIEHUX CTYIACHTOM
3aHATh peryiaMeHTyeThesi [1os10KeHHs PO MOPSIOK opraHizallii Ta
MIPOBEICHHS OLIHIOBAaHHS YCHIIIHOCTI 3700yBayiB BHUIIOI OCBITH
[IpukapnarchkOro HAI[IOHAIBHOTO YHiBepcuTeTy iM. Bacuis




Credannka (BBemeHo B fit0o HakazoMm pekropa Ne 309 Bix
19.05.2023 p.) OsmnaithtoMuTHCs 3 TOJOXKEHHSIM MOXHA 32
MTOCUIIAHHSIM: https://nmv.pnu.edu.ua/HopmatuBHi-
nokymentu/polozhenja/

BukonaHHs
3aBJIaHHS ITI3HIIIE
BCTAaHOBJIEHOTO
TEepMiHYy

VY pa3i BUKOHaHHS 3aBIAaHHS CTYJCHTOM IIi3HIIIE BCTAHOBJIEHOTO
TepMiHy, 0€3 MOMEepeIHbOr0 y3TOMKEHHS CHUTYaIlill 3 BUKJIaJaueM,
OLIIHKA 34 3aBJAaHHS - «HE3a40BUIBLHO», BiAnoBigHo 1o I[lojoxeHHs
PO MOPSIIOK OpraHi3allii Ta MPOBEICHHS OI[IHIOBAHHS YCHIIIHOCTI
3n100yBauiB  BuIIOi ocBiTH IIpukapnarcbkoro HalioHaJIbHOTO
yHiBepcureTy iM. Bacwis Credanuka (BBEJCHO B JiI0 HaKa3oM
pexropa Ne 309 Bin 19.05.2023 p.)

O3HallOMUTHCS 13 TOJIOKEHHSIM MOYKHA 32 TIOCUITAHHSIM:
https://nmv.pnu.edu.ua/sHopmarushi-noxkymentu/polozhenja/

Hesingmosigxa
IMOBEQIHKA II1JT Yac
3aHATTSA

HeBinnoBigHa moBemiHKa IMi 4ac 3aHATTS PETJIAMEHTYETHCS PSIOM
MOJIOKEHb PO aKaJeMIiYHy TOOpOYECHICTh (IUB. BHIIE) Ta MOXKE
NPU3BECTH /IO BipaxyBaHHs 3700yBava BHIIOi OCBITH (CTyJeHTA)
«3a TOPYLICHHS HaBYAJIbHOI TUCHMILIIHM 1 MPaBHJI BHYTPIIIHBOTO
pPO3MOPSAKY  BHINOTO 3aKjiaay OCBITH», BimmoBigHo g0 m.14
«BigpaxyBanus  crymeHTiB»  «IIOJIOKEHHS PO TOPS/IOK
IEPEBE/ICHHS, BIIPaxyBaHHS Ta TIOHOBJICHHS CTYACHTIB BUIIUX
3aKJIa/liB_OCBITU» - O3HAHOMHUTHCS 13 TOJOXKEHHSM MOXHa 3a
MTOCWIIAHHSIM: https://nmv.pnu.edu.ua/HopmatusHi
noxkymentu/polozhenja/

JlonaTkoBi Oamu

OTpuMaHHS NONATKOBUX OaniB 3a MUCIUILTIHOIO MOXJIMBE B pasi
BUKOHAHHS 1H/IMBIMyalbHUX 3aBJaHb, TOMEPEIHBO Y3TOKCHUX 3
BUKIagaueM. llepenik iHAMBIAyaNdbHHX 3aBJaHb MICTUTBCA Y
HaBYAJBHIA Tporpami 10 Kypcy.

Takox 3a pimieHHAM Kadenpu CTyaeHTaMm, sKi Opanu y4yacTb y
HAYKOBO-JIOCTIIHIA poOOTi (poOoTi KOH(EpeHLii, CTyIeHTChKHX
HAYKOBHX I'YPTKIB Ta MPOOJIEMHUX IPYIl, MiATOTOBII ITyOiKamii), a
Tako)Xk OyaM y4YacHHKaMu OJIIMIIIaJ, KOHKYPCIB, MOXYTh
NPUCYUKYBaTHCA J10AaTKOBI Oanu  «[lojioykeHHS Tpo  MOpsaoK
opragizamii Ta IIpOBEJECHHS OIUHIOBAHHS VCIIIIHOCTI CTYJIEHTIB
JBH3 “TIpukapmarcbKOro  HAIIOHAJBLHOIO  VHIBEPCHUTETY  IM.
Bacuns Credanuka ” ( BBEIEHO B Aif0 Haka3oM pekropa Ne799 Bix
26.11.2019 p.; i3 BHecenmmu 3MmiHamu HakazoM Ne 212 Bin

06.04.2021 p.)

Hedopmansna
ocBiTa

MoOIMBICTh 3apaxyBaHHS pe3yJIbTaTiB HehOopMalbHOI OCBITH
pernamenTyeTbes  IloJoXKeHHS Tpo  BU3HAHHS  PE3YNIbTaTiB
HaBYaHHSA, 3100yTMX HUIAXOM  HedopManbHOI OCBITH B
[IpukapnarcbkoMy HalliOHAJIBHOMY YHiBepcuTeTi iMeHi Bacwmis
Credanuka (Penakitis 3) (BBeneHO B Jit0 Haka3oM pekropa Ne 672
BiJl 24.11.2022 p.) https://nmv.pnu.edu.ua/HopmatusHi
nokymentu/polozhenja/
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