MIHICTEPCTBO OCBITU I HAYKHM YKPATHU
JABH3 «IIPUKAPIIATCBKNHU HAIHIOHAJIBHUU YHIBEPCUTET
IMEHI BACHUJIAA CTE®@AHUKA»

dDizuko-TexHiyHu hakyjiabTeT

Kadeapa maTepiajioZHABCTBA | HOBITHIX TeXHOJIOTIN

CUJIABYC HABYAJIBHOI JUCHUITJITHA
Onruka
OcsitHs niporpama: Cepennsi ocBita (®izuka)
CrnemianbHicth 014 Cepenns ocBiTa (3a npeAMeTHUMHU CHENiaJIbHOCTIMHU)
Crnemianizaris 014.08 Cepenns ocBita (®i3uka)

I'any3b 3Hanb 01 Ocsita/Ilegarorika

3aTBepaKeHO Ha 3acimanHi Kadeapu
[Tpotokon Ne 1 Bix “28” cepmuast 2020 p.

M. [Bano-®pankicrk - 2020



© © N o 00 &~ w D E-

3MICT

3aranbpHa 1HpOpMaIlis
AHoOTaIliSI 10 KypCy

Mera Ta 1111 Kypey
KomnerentHocTi

Pesynbratn HaByaHHSA
Opranizaiiisi HaBYaHHS KypCy
Cuctema OIliHIOBaHHS KYpCY
[TomiTuka Kypcy

PexomenioBaHa siiTeparypa



1. 3araabsHa ingopmanis

HaszBa qucuuniinm Ontuka

PiBenb BHIIOI OCBiTH OakaaBp

Buxknangau (-i) IIpodecop xadempm MaTepiaJO3HABCTBA 1 HOBITHIX TEXHOJOTIH,
KaHauaaT Qizuko-MaTeMaTudHNX HayK Siypa Muxaiiino MuxainoBua

KonTakTHuii Tenedon +380952023756

BHKJIaJa4ya

E-mail Buxaagaua mykhailo.yatsura@pnu.edu.ua

dopMaT IMCHUILTIHA Jenna opma HaBYaHHS

OO0csAr IUCHMILTIHK 9 kpeuTiB

Mocunanns HA caiit | https://d-learn.pnu.edu.ua/

JUCTAHIIIHOTO HABYAHHS

KoncyabTamii | roz. Ha THXKJEHb, aya.110

2. AHoTauisi 10 Kypcy

Onrtuka - OAMH i3 PO3JUTIB (i3UKH, TKUH BUBYAE BIACTUBOCTI i (HI3MYHY TPUPOAY CBITIA, @ TAKOK
Horo B3aeMofito 3 peyoBUHOM. I1i CBITIOM pO3yMilOTh HE TIJIBKM BHAMME CBITJIO, aje i MIMPOKI JUISHKH
CIIEKTpa eJIEKTPOMArHiTHOrO BUIIPOMiHIOBAaHHS, SIKi JI0 HBOT'O IIPWIIATAIOTH — 1H(QPaYepBOHY 1 yabTpadioneToBy.
Bunnme, inppauepBoHe i yinbpTpadioneToBe BUIIPOMIHIOBAHHS CKJIAIAl0Th TaK 3BaHy ONTHYHY JUISHKY CIIEKTpa.
s ninsHKa mpocTAraeThes Bia AoBxkuHM XBuai 107! M 10 102 M. ONTHKY NOAUIAIOTE (i3HYHY i FeOMETPUYHY,
XBHJIBOBY 1 KOPITYCKYJIsipHY. ONTHYHI SIBUIA TICHO MOB’s3aHI 3 SIBUIAMH, SKi BUBYAIOTHCS B 1HIIMX PO3JiNax
(bi3WKH, ONTUYHI METOMU JOCHIHKEHHS BiIHOCATHCS J0 HAHOIIBII TOHKHUX 1 TOYHUX. ChOrOIHI HEMAaE TaKUX
rayy3ell Hayku Jie 0 He BAKOPHCTOBYBAIUCS (Pi3WYHI METOAU JOCIIPKCHHSL.

3. Meta Ta miji Kypey

Merta: 3a0e3neueHHs] CTYJCHTIB TIIMOOKUMHM 3HAHHSIMH TEOPETUYHUX OCHOB XBWJIBBOI, KBaHTOBOI,
reOMETPUYHOI Ta HENHIHHOI ONTHKM, HEOOXIJHMX JUIsi PO3B’SI3KY CKIAJHHMX 3ajad, TOCTAHOBKH (PI3UUHOrO
€KCIIEPUMEHTY Ta YCIIIIHOIO0 BUKOHAHHS OCBITHBOI IPOrpaMu B 0a30Biil cepeHii MIKoJIi.

Ilisti: 3acBOEHHS CTYICHTAMHU OCHOBH TEOPIi SIBUII XBHJIHOBOI, KBAHTOBOI, TEOMETPUYHOI Ta HETIHIHHOT
OITHKH; OBOJIOJIIHHSI 3MICTOM OCHOBHHX TOHSTBH 1 3aKOHIB CY4acHOI ONTHKH; HAOYTTsI HABMYOK 3aCTOCYBAaHHS
TEOPETHYHMX 3HAHb JIO PO3B’SI3KY NPAKTUYHUX 33184 3 ONTHKH.

4. KoMneTeHTHOCTI

IHTerpajibHa KOMIIETEHTHICTD
31aTHICTh PO3B’S3yBaTH 3ajadi Pi3HOrO PiBHS CKJIAIHOCTI Ta MPAaKTU4YHI mpoOiemMu B ramy3i (izukwy,

OCBITH 1 ME/IarOTiKy, B LIJIOMY, Ta AWAAKTHKH (i3UKH, 30KpeMa, Ipu 3AiHCHeHHI podeciitHoi nisutbHOCTI 200 Y
NpoLleCi HAaBYaHHS, IO Iependayae 3acTOCYBaHHS 3aKOHIB, TeOpid Ta MerofiB (i3WKH Ta TMEAaroriku i
XapaKTePU3yEThCA KOMIUIEKCHICTIO Ta HEBU3HAUCHICTIO YMOB.

3araubni komnerenTHocTi (3K)

3K.3. BMiHHS BUSIBIISITH, CTABUTH Ta BUPIIIYBATH NPOOJIEMH.

3K.6. 3HaHHs Ta pO3YMiHHS MPEAMETHOI 00JIaCTi 1 po3yMiHHS mpodeciitHol qisuTbHOCTI.

3K.8. 3matHicTs 10 nonIyky, 00poOKH Ta aHai3y iHpopMallii 3 pi3HUX JHKEpe.

3K.9. IlparnenHss 1m0 30epekeHHs HABKOJNHUIIHHOIO CEPEJOBHUINA Ta 3aCTOCYBaHHS EHEepro30epirardux
TEXHOJIOTi .

3K.10. 3paTHicTh 10 aHAI3y Ta CUHTE3Y.

daxoBi (cneniaabii) koMmneTeHTHOCTI (PK)

®K.1. 31aTHICTh BUKOPUCTOBYBATH 3aKOHU i MPHUHIMITK (I3UKH Y MOETHAHHI 13 NOTPIOHUMU MaTEeMAaTUYHUMU
THCTpYMEHTaMH I OIIUCY NPUPOAHUX SBUIL.

®K.2. 3patHicTs OyayBaTH BiONOBIOHI MOIENI MPUPOJHHUX SBHII, TOCTIDKYBATH iX Ui OTPUMAHHS HOBHX
BHCHOBKIB Ta MOTTTUOJICHHS PO3YMiHHS IPUPOJIH.

®K.3. 3natHicTh npodeciiHO OpIEHTYBATHCS B Cy4acHHX HpobOieMax (i3uKH 1 HOBITHIX (pi3MYHMX MeToaax
JOCIIKEHBb 1 HAYKOBHUX TEXHOJOT1H.

©®K.4. 3naTHICTh NPaBUIFHO BUKOPUCTOBYBATH HaOyTi 3HAHHS 1 HABMYKU y BHKIAMAUBKIA AiSTBHOCTI Ta MPH
po0boTi y HAYKOBO-IOCIITHAX JTaO0paATOPIisIX.

®daxosi:

OK.5. 3maTHicTs (DOPMYIIOBATH, aHATI3yBAaTH Ta CHHTE3YBATH PO3B’SI3KM HABYAJIHLHO-METOAMYHIX Ta HAYKOBHX

OlJIBIII Ta MEHII Ba)KIIMBUX aCIEKTAX.

OK.7. 3maTHICTF KOPUCTYBATHCS BUBYCHUMH IPUHIMIIAMU METOIWKH UIS TOSICHEHHS KOHKPETHHX (Hi3MIHIX
SIBUII; CKJIAJIaTH HABYAJIBHI Ta KallCHIAPHO-TEMATHWYHI IUIAHW, TPOBOJUTH HABYAIIbHI 3aHATTS 3 (i3UKK Ta
acTpOHOMIi y cepeaHii IIKOIT.

InHoBawiiini:

®K.8. 3marHicTh BIILHO BONOJITH po3aiiaMu (Di3UKH, HEOOXITHUMH Ui PO3B’sI3aHHS HAYKOBO-1HHOBALIHHUX
3a/1a4 i BUKOPHUCTOBYBATH PE3YyNNBTATH HAYKOBHX JOCIIIKEHb Ta MENArOriYHUX MOCSATHEHb B iHHOBAIiHIN Ta
IHHOBAIIMHO-TIEAAT OrTYHIN [isUIBHOCTI.

5. Pe3yJIibTaTH HABYAHHSA




IIporpamMHi pe3yJbTaTH HABUYaHHSA

I[MPH.1. 3Hae Ta po3ymi€ OCHOBHI TIOHSTTS, 3aKOHH, TEOpii, 3aradbHy CTPYKTYpY, MpeaMeT 1 MeToau
JOCIiKeHHsT (DI3WKN Ta METOANKY 11 HaBYaHHS; MicIie 1 3B’ SI3KH B CHCTEMI HayK, €Ty PO3BUTKY.

[MIPH.2. Amnamizye ¢i3nuHi sBUIa 1 TporecH Ha OCHOBI (Di3MYHMX 3aKOHIB, Teopiil, NpHHIMIIB, i3
3aCTOCYBAaHHSM BiJIIIOBITHIX MaTeMaTHYHUX METOJIB.

[1PH.3. Bomnoxie METOINKOIO MPOBEJACHHS Cy4acHOro (pi3sMYHOro €KCIEepPHMEHTY, 3aCTOCOBYE BCi HOTO BUIH B
OCBITHBOMY IIpOIIECi 3 (i3HUKH.

[MIPH.4. 3Hae, po3yMie i NEMOHCTpYE 3/aTHICTh peajli30ByBaTH TEOPETHYHI M METOAWYHI 3acaiy HaBYaHHS
(i31KH [Tl BAKOHAHHS OCBITHBOI ITpOrpaMu B 0a30Bii CepeHil KO,

IMIPH.5. Po3B’s3ye 3amavi pi3HMX PIBHIB CKJIAQIAHOCTI KypCiB (i3uku B 0a30Bili cepenmHid MIKOJNi, YiTKO H
PalliOHANBHO TOSICHIOE X PO3B’SI3aHHS YUHSIM.

[TPH.6. Kopucryerbesi MaTeMaTHYHUM arapaToM (i3HKH, 3aCTOCOBYE MAaTEeMaTH4HI Ta YHCENbHI METOIH, IO
BHUKOPHCTOBYIOTBCS B Kypci (i3nku 06a30BOi cepeqHbOl NIKOIH.

IMPH.10. 3nae i po3ymie MaTemMaTndHi MeToAn (i3UKH Ta PO3IUIIB MaTeMaTHKH, II0 € OCHOBOIO BHBYEHHS
KYPCIB 3arajibHoOi Ta TEOpeTHYHOI (hi3HKH.

IMIPH.11. Bonomie 3HaHHAMHU 3 OCHOB OE3ICKH >KHUTTEIISIIBHOCTI, OE3MEYHOr0 BHKOPUCTAHHS OOJaTHAHHS
ka0iHeTy i3uku.

6. Opranizaniss HABYUaHHS KypCy

O06csT Kypey

Bun 3auarra 3arajibHa KUIBKICTh TOUH

JIEKLT 50

CeMiHAPChKi 3aHsITTS / PaKTH4Hi / TabopaTopHi 0/50/30

caMoCTiiHa poboTa 140

OsHaku Kypcy

Kypc HopmaTuBHuii /
(pik BUOIPKOBUIA
HaBYaH
Hs1)

Cemectp CrieriaJibHICTh

4-i Cepennsi ocBita (pizuka) 2-i HopmatuBHui

Tematuka Kypcy

Tema, niian ®opma Jlitepatypa 3aBaanns, | Bara Tepmin
3aHATTS roj OLiHKH BHKOHAHHS

Tema 1. OcHoBHi BiaacTusocti | Jlekuis 3rigHo crnucky | 6 roguHn 1-5 Binnosiguo
cpiTia. Ilpenmer onTuku Ta ii JiTepaTypu JI0 po3Kiany
cTpyKrypa. Icropuunuii ornspg
BUYCHHs TMpo cBiTIo. Micie
ONTHUKM B CHCTEMI Hayk Ta il
pONb B HAYKOBO-TEXHIYHOMY
Mporpeci. EnextpomarHitHa
npupona cgitna. [llkana enek-
TPOMarHiTHHX XBWJIb. XapakTe-
PHUCTHKA ONTHYHOIO Jiama3oHy
eNIeKTPOMarHiTHUX XBHIIb.
Oco0auBOCTI BUOMMOrO aiara-
30Hy. CBiTiOBi xBWiI. MoHO-
XPOMaTH4HI KOJMUBAHHS 1 XBUJII.
[puamn cynepriosumii. Exep-
Tis, SKa IePEHOCUTHCS eIeKTPO-
MarHiTHOIO xBmieo. Kiacuoi-
Kaigisi xBwib. OCHOBHI (hoTome-
TPUYHI TOHATTS 1 BEIWYUHU.
CriBBiHOIIEHHS MIX eHepre-
TUYHUMH Ta CBITJIOBHMH Xapak-
TEPUCTHKAMH  BUIIPOMiHIOBaH-
Hi. Jlxepena i mpuiiMadi CBiTIIa

Tema 2. Intepdepenuisi cBit- | Jlexmis 3ritHo  cnucKy | 6 roguHA 1-5 BingmosinHO
aa.  KorepeHTHICTH  CBITIA. JiTepaTypu IO PO3KIAIy
IaTepdepentis CBITJIOBHX
XBWIb. MeToau 3aiMCHEHHS KO-
TePEHTHUX XBWIb B ONTHII, Xa-
paKTepHCTHKA iHTepdepeH-
uiitanx cxem. InTepdepenis He-
MOHOXPOMATHYHUX XBHJIb. CTO-
stai cBiTioBi xBwii. Jocmian Bi-
Hepa. KompopoBa ¢otorpadis.




[HTEpdepeH st B TOHKUX ILIiB-
Kax 1 mwacTuHkax. CMyru piBHOI
TOBUIMHK 1 PpIBHOTO HaxwWIy.
Kimpus Heto-Tona. IousTTs mpo
GaraTornpoMeHeBy iHTep(depeH-
1i10.

Tema 3 Judpakuis csiTiaa.
[Mpunuun [rolirenca-®Openens.
Merton 300 @penens. 3oHanbHa
iacTUHKa. Halimpocrimn u-
¢pakuiitai npodiemu. Judpax-
uiss @paynrodepa Ha omHIN i
nBox mrmHax. Judpakiisn Ha
Kpyriomy otBopi. Judpaxiiiina
pemriTka. XapakTepUCTHKHU CIIe-
KTpajJbHUX amapaTiB. ndpak-
st Ha 0araTOBUMIPHHUX CTPYK-
Typax. Judpaxuis peHTreHiBch-
Kux npomeHiB. @opmysa Byis-
¢a Bperris.

Jlexnis

3rigHo

CITHCKY

JiTepatypu

5 ronuaun

BiamosinHno
IO PO3KIAIy

Tema 4. I'eomeTpn4yHa oNTH-
ka. [eomeTpuyHa ONTHKA 5K
TPaHUYHUH BUIAJI0K XBUIIBOBOI.
3aKkoHM BiIOMBaHHS 1 3ajoMIIe-
HHA Ha IUIOCKIH 1 chepuuHii
noBepxHsax. [ToBHEe BimOUWBaHHS.
[Mpunmun ®epma. Jlinza. Ine-
aJIbHI ONTUYHI cucTeMu. Adepa-
il ONTHUYHHUX CHCTEM: cepHy-
Ha 1 XxpoMaTuyHa abepari;
aCTUIMaTU3M. ATtaHaTusM.
[Ipocti onTHYHI IHCTPYMEHTH.
[poekuiiii 1 criekTpayibHi amna-
paru. Mikpockor. Oko.

Jlexuis

3rigHo

CIIHCKY

JiTepaTypu

6 ronvHu

BixgnosigHo
JIO PO3KIAay

Tema 5. Ilonspusanisi cBiTaa.
[lpupone 1  monsipu3oBaHe
ceimio. [loxsiiiHe npomeHesa-
JoMiieHHs1 cBiTia. [lonsipusariis
Npy BIIOMBaHHI 1 3aJIOMJICHHI
cBiTna. [lomsipuszauiiini  mpwuc-
Tpoi 1 iX 3acrocyBanHs. [HTep-
(epeHIIist MoIsIPU30BaHOTO CBIT-
na. O3HaueHHS 1 aHaNi3 CBITIA
MOJISIPU30BAHOTO TI0 EINNCY 1 1Mo
KoIly. AHI30TPOIHI CcepeoBu-
ma. OHOBICHI 1 IBOBICHI KpHC-
tayu. llITydHa aHi30TpoImis: aHi-
3oTpomist mpu aedopmariisx; B
EIIEKTPUIHOMY 1 MAarHiTHOMY
TOJISIX; eJIEKTP OO THIHUH
epexr Ilokkenbca. IpakTuuni
3aCTOCYBaHHS IITY4YHOI
aHizoTpomii

Jlexuis

3rigHo

CIIUCKY

JiTepatypu

6 ronvHu

Binnosiguo
JI0 PO3KIIAy

Tema 6. JIucmepcis cBiTJAa.
Hopmanpha i1 aHOManmbHa AOwC-
miepcisi. EneMeHTH eneKTpoHHOL
Teopii mucrepcii cBiTia B ra3ax.
ExcriepumeHTanbHI METOM BU-
MipioBaHHA mucriepcii. OCHOBH
KBaHTOBOI Teopii aucmepcii. I1o-
TIMHAaHHA cBiTia. Kompopw Tif.
Becenka.

Jlexmis

3rigHO

CITHCKY

JiTepaTypu

5 rognan

BigmosizHo
JI0 PO3KIIay

Tema 7. Po3cisnus cBiTia.
PoscistHHA CBiTJIA B OINTHYHO
HEOJHOPITHOMY  CEPEeJIOBHIII.

Jlexmis

3rizHo

CIIHCKY

JiTepatypu

CamocrTiii-
HE
OMpaIroBa

BiamnosiaHno
IO PO3KIAIy




MornekyssipHe PO3CISIHHS CBIT-
ma. CHeKTpH MOJEKYISIPHOTO
poscistHHs cBiTia. KomOiHaIiif-
He pO3CisHHS CBiTia. Bumpowmi-
HioBaHHs YepenkoBa-BapuioBa

HHA

Tema 8. O0epTaHHA IUIOIIUHU
noasipu3anii. O6epraHHs ILIO-
LIMHA TONsApU3alii B KpHCTa-
Jax, B aMopHUX Tinax i pimu-
HaX. Ilykpomerpis. EnemenTap-
Ha (DEeHOMEHOJIOTIYHa Teopis
o0epTaHHs IUIONIMHHU TIOJISIPH-
3amii

Jlekuis

3rigHo

CITHCKY

JiTepatypu

CamMmocriii-
HE
OIparroBa
HHS

Bixmosigao
IO PO3KIAIy

Tema 9. IIBuakicTs cBiTIA.
OnTuka pyxoMHX cepeaoBHIN
ActpoHoMiuHi 1 sabopartopHi
METOIM BH3HAYCHHS IIBUIKOCTI
ceitia. dazoBa 1 rpymoBa
mBUAKicTh. SBumie Jlonmiepa B
orruii. [lpuHIWMI  BiTHOCHOCTI.
ExcriepumenTabHi OCHOBHU CHIeti-
anpHOI Teopii BigHOcHOCTL. Dop-
MYJIH TIEPETBOPECHHST KOOPIMHAT i
4acy Ta BUCHOBKH 3 HUX

Jlexuist

3rigHo

CIIHCKY

JiTepatypu

5 ronuan

BixgmosigHo
JIO0 PO3KIIAIy

Tema 10. KBanToBa npupojaa
ceimiia. TermioBe BUNPOMiHIO-
BanHs. [Ipasuno IlpeBo. 3axon
Kiproda. 3axon Crehana-bobir-
MaHa. 3akoH 3MilleHHs Bina.
®opmyna [Inanka. doroedekr.
3akonu ¢oroedexry. Doro-
edekT B MeTanax, HamiBIpPOBi/-
HUKax 1 Jienekrpukax. ['imoresa
CBITJIOBUX KBaHTiB. BHYTpilHIi
¢doroedexr. doToeneMeHTH.
Tuck cBiTaa. Excnepumen-
TaJlbHe BUBYEHHS THUCKY CBITJA.
Hocaigu I1.M. Jlebenesa. Tuck
CBITJIa B paMKaXx XBHJIBOBOI
Teopii Ta Teopii ¢oroHiB. CBIT-
JOBMH THUCK B JESIKHX KOC-
MiyHUX gBuax. JlrominecueH-
nisg. Knacudikamis mromiHec-
neHnii. JIroMiHeceHLis CcKiai-
HUX MoJekya. JlromiHecueHIis
KpHCTAJIB. 3aCTOCYBaHHSI JIFOMi-
HECILIEHIIIT

Jlexuis

3rigHo

CIIUCKY

JiTepatypu

6 roguHu

BignosigHo
JIO0 PO3KIIaay

Tema 11. EnemeHnTn HeJtiHiM-
Hoi onTuku. [Ipenqmer HemiHiH-
HOoi onTtukd. HeminiiHa moss-
pusatis cepemosuml. B3aemomis
ENEeKTPOMArHITHUX  XBWJIb B
Kpuctanax. HeminiifHi mapame-
TpuuHi  edexktn. Camodoky-
cyBaHHS, camomu(ysis. Bumy-
meHe KOMOiHAIlHE pO3CiTHHS
ciTna. [Ipumann Ha 6a3i edex-
TIiB HENIHIHHOI ONITHKA

Jlexmis

3rigHO

CITHCKY

JiTepaTypu

5 rognan

Biamosigao
JI0 PO3KIIaay

Tema 12. KBauToBi renepa-
Topu (;azepu). CroHTaHHe i
BUMYIIEHE  BHIIPOMIHIOBaHHS.
BymoBa i mpuHmMO poborm
nmazepa. ['a3oBi mazepu. ['emiii-
HEOHOBHH sazep. Pexum pobo-
TH nasepis. Jlazepu Ha OapBHU-

Jlexmis

3rigHo

CITHCKY

JiTepaTypu

CamMocriii-
He
OIpaIfoBa
HHS

Biamosigao
JI0 PO3KIIay




Kax. 3acrocyBaHHs Ja3epis. Jla-
3epH MalOyTHHOTO

Tema 1. IIpupoma caiTia.
EextpomarniTHa pupoaa
cBiTia. EHepris, sKy mepeHo-
CUTh E€JICKTPOMArHITHA XBHIISA.
OcHoBHI (hoTOMETpHUYHI TOHS-
TTs Ta BemyuHy. CriBBiTHOIIIE-
HHI MDK CHCPreTUYHUMH Ta
CBITJIOBUMH XapakTepuc-
THKaMU.

[pakriuni
pobotu

3rifHO  CIIUCKY
JiTepatypu

6 ronvHu

BiamosinHno
IO PO3KIAIy

Tema 2. InTepdepennis
cBiTiia. XapaKkTepUCTHKH 1HTEp-
¢epenuiitnnx cxem. IHTepde-
peHIlis B TOHKMX IUTIBKax 1
riactuHkax. CMyrd  piBHOTO
HaxXWJ1y i piBHOI TOBUIMHH

[pakTiuni
pobotu

3rifHO  CIIHUCKY
JiTepatypu

6 ronvHu

Bixmosigao
JIO0 PO3KIIaIy

Tema 3. /Indpaxuis csiTia.
Meron 301 @penens. Haiinpoc-
Tinn  qudpaknoidHi  npodseMH.
Hudpaxiris ®dpaynrodepa.
Hudpakuis Ha omHid 1 2-X mi-
nmHax. Jud-pakuiiina penriTka

[pakriuni
pobotu

3rifHO  CIIHUCKY
JiTepaTypu

6 ronvHu

BixgnosigHo
JIO PO3KIAay

Tema 4. I'eomeTpuyHa oNTHKA
3aKkOoHH BIIOWBAaHHA 1 3ajo-
MJICHHS CBiTJIa Ha IUTOCKIH 1
chepuuHili MOBepXHsX. IloBHE
BimOuBanus. Jlinza. ®opmyna
min3u. [loOynoBa 300paxkeHp B
JIH31

[MpakTrysi
poboTH

3rigHo CIIHCKY
JiTepatypu

6 roguHu

BignosigHo
JIO0 PO3KIIaay

Tema 5. Ilonapuzauis citia.
[NozgiiiHe poMeHe3aIOMIICHHSI.
[onspuzauiiini npuctpoi ta ix
3acrocyBaHHd. [lonsgpuzoBane
CBITJIO TIO KONy 1 IO eJimcy.
AHani3 noispu3oBaHOro CBITIA.
B3aemopnis  enekTpoMarHiTHOL
XBWII 3 pedoBUHOK. Dopmysun
@penens OnTuka aHi30TPOIHUX
cepenoBui. llItyuna awizor-
pomis. OOepTaHHS IUIONIMHU
nonspusanii B KpHCTajax,
amMop(dHUX Tijax i piguHax

[pakruuni
pobotu

3rigHo CITHCKY
JiTepaTypu

6 ronvHu

Binnosiguo
JI0 PO3KJIAy

Tema 6. Mucnmepcis i
norJuHaHHs cBiTia. Hopmais-
HA 1 aHOMajmbHa JHCHEPCis.
Enementn xmacmuHoi Teopii
muctiepcii. [lormuHaHHS CBiTIA.
Bix’emMHe moriimHaHHA CBITIIA

[pakruuni
pobotu

3rigHo CITHCKY
JiTepatypu

6 ronuHu

Binnosigao
JI0 PO3KJIATy

Tema 7. OnTtuka PpyXxoMuX
cepenoBuil. fBue Jlonmuepa.
ExcnieprMenTanbHi OCHOBH
CrenianbHOI Teopii BiIHOCHOCTI.
dopmynu TIEPETBOPEHHS
KOODPJIMHAT i 9acy

[paxTrasni
pobotu

3rigHO CIIUCKY
JiTepaTypu

6 ronuHU

BigmosizHO
JI0 PO3KIIaay

Tema 8. KBanToBi BjacTuBocTi
cBiTJIa. 3aKkOHM  TEIJIOBOTO
BHIIPOMIHIOBaHHSI. Pozmomin
€Heprii B CIIEKTpi BHIIPOMIiHIO-
BaHHS a0COIIOTHO YOPHOTO TiJa.
@opmyna Ilranka. Poroedexr.
3akoHu (oroedekty. BHyTpim-
Hill poToedexT. THck cBiTIa

[pakTrasi
pobotu

3rigHO CIIHCKY
JiTepaTypu

6 ronuHu

BigmosizHo
JI0 PO3KIIay

Tema 1. BusnauenHs Iokas-

JlabopaTop-

3rifHO  cHHCKy

4 roguHU

BiamosiaHo




HUKIB 3aJJOMJICHHS PiUH 32 JI0- | Hi podoTn JiTepatypu JI0 pO3KIany

TIOMOT'OI0 pedpax-Tomerpa

A00Oe Ta BU3HAYCHHS MTOKa3HUKA

3aJIOMJICHHS CKIia 3a

JIOIIOMOT' 010 MiKpPOCKOITa

Tema 2. Bmznauenns nowxunu | Jlabopartop- | 3rimfHO  CHHCKY | 2 roAWHH 1-5 BingnosinHo

CBIJIOBOI XBWI 1 pamiyca Kpu- | Hi podotn JiTepatypu JI0 pO3KIany

BI3HU TIOBEPXHI JIH3M 3a JIOMO-

MOTOI0 Kistenib HetoToHa

Tema 3. Busuenns 3akoHiB OcBiT- | Jlabopatop- | 3rimHO CIUCKY | 2 TOIWHU 1-5 BimgmnosimHO

JICHHSI 32 JIOMOMOT'OK0 (hoTOMETpa Hi poboTH JiTepaTypu JIO PO3KIANy

Tema 4. Buznauenns moexunu | Jlaboparop- | 3rimHO CIHUCKY | 2 TOIWHU 1-5 Bixgmosigao

CBITJIOBOi XBWJIi 3a JOIIOMOTOO | Hi poOOTH JiTepaTypu JIO0 PO3KIIAIy

6inpuzmu Openerst

Tema 5. Buznauenns moexunu | Jlaboparop- | 3rimHO CIHCKY | 2 TOIWHU 1-5 Bixmosigao

CBITJIOBOi XBWJIi 3a JOIIOMOTOO | Hi poOOTH JiTepaTypu JIO0 PO3KIIAay

JudpakuiiHol penrTku

Tema 6. Busnauenns ronopuux | Jlaboparop- | 3rimHo CHUCKY | 4 roguHu 1-5 BiamnosimHO

(GoKycHHMX BiacTaHel 30upanb- | Hi poOOTH JiTepaTypu JI0 pO3KIaay

HOI 1 po3citoBajbHOI JiH3. Mo-

JICTIFOBaHHSI ONITHYHUX CHCTEM

Tema 7. BuBuenns mudpaxuii | Jlaboparop- | 3rizHO  cmucKy | 2 rogvH# 1-5 BiamnosinHo

@payHrodepa Ha oaHiil 1 IBOX | Hi poOOTH JiTepaTypu JI0 pO3KIany

LIIJIMHAX

Tema 8. Busuenns nomsapusanii | Jlaboparop- | 3riaHo CIIMCKY | 2 TOIUHU 1-5 BinmosigHo

CBiTIIA Hi poboTn JiTepaTypu JIO pO3KIIay

Tema 9. Busnauenus xoniieH- | Jlaboparop- | 3rimHo CIIMCKY | 2 TOIUHU 1-5 BinmosigHo

TpaLii YKy MOJISIPUMETPOM Hi poboTH JiTepaTypu JI0 PO3KIany

Tema 10. BuBuenns ¢oroesne- | Jlaboparop- | 3riaHo CIHCKY | 4 ronuHN 1-5 BiamosigHo

MEHTIB 13 30BHIIIHIM (oTO- | Hi podOTH JiTepaTypu JI0 PO3KIany

edexkrom

Tema 11. BuBuenns He-Ne — | JlaGoparop- | 3rimHO CIHCKY | 4 ronuHu 1-5 Binnosiguo

Jazepa 1 BU3HAYCHHsI JIOBXHHU | Hi poOOTH JiTepaTypu JI0 pO3KIIaay

CBITJIOBOI XBHWJII BHIIPOMIHIO-

BaHH# J1azepa JII'-44

Komnoksiymu Nel, No2 (npuBesieHa cepe/iHsi OLlIHKA 33 TECTYBaHHSI) 5/5 GaniB | 3rigHO
po3KIany

Kontponsra pobora Nel, No2, Ne3, Ne4 5/5/5/5/ 3rigH0

Oanis po3KIany

Cunres 10 GaniB | 3rigHO
po3KIany

[TizcymkoBa oIiHKa 10 OaniB

IHloacnennsn. Cunmes exnovac nacmynni kpumepii: 1). Ycepeounena nomouna oyinka na npaxmuyHux

sansmmsix; 2). Oyinka camocmiiinoi pobomu (po3e'a3ysanns 3a0au, pegpepam).

[TizcymKoBHI KOHTPOJIb (€K3aMeH) 50 GanmiB | 3rigHO
po3KIany

7. CucTeMa O1liHIOBaHHS KYpPCY

3arajpHa CHCTEMa OIIHIOBAHHS KypCY

Jns mepeBipku 3HaHb, YMiHb 1 HABHYOK CTYAEHTIB NPHU
BHBUYCHHI HABYANFHOI JUCIUILTIH BUKOPHUCTOBYIOTHCS TaKi
(hopMH KOHTPOJIO: TOTOYHHUN, MiACYMKOBHH. [loTounmii
KOHTpOJb  Tepenbavyae  OIiHIOBAaHHA  CTYIEHTIB  Ha
MPaKTHYHUX Ta JIAa0OPATOPHHX B3aHATTAX, Ppe3YJAbTaTH
TeCTyBaHHA, KOHTpoNbHI pobdotu (50 GamiB). ITinzcymkoBmit
KOHTPOJb 3IIHCHIOEThCA HA OCHOBI CKiIamaHHs icruty (50
OariB).

Bumoru 1o mucbMoBOi poboTH

[TucemoBa poboTa 3 Oyab-SKOT0 BHIY 3aHATH, [IOBUHHA OyTH
HaJ©KHUM YUHOM O(OpMIIEHa, NOBHHHA MICTHTH YMOBY
TTOCTaBJICHOTO 3aBJaHHA (3a/1a4i), TOSCHEHHS, PHUCYHKH,
tdhopmymnn, Tpadiku Tompo. [IncemMoBa podora MOBMHHA OyTH
TPaMOTHO HAIlHCaHa i YuTaOeIhHa.
IIpu OITIHIIL pobotu
MPaKTUYHOMY/CEMIHAPCHKOMY  3aHATTI  BPaxXOBYETHCS:
PO3YMiHHS CTYICHTOM  TEOPETHYHOTO  Martepiany,
TIOB’5I3aHOTO 3 TEMOIO, SIKa OOrOBOPIOEThCS HA 3aHSTTI,

CTyAEHTa Ha




BMIHHSI TEOPETUYHO OOrPYHTOBYBATH XiJ pO3B’SI3KY 3ajadi,
BMIHHS BHKJIAJaTH CBOi JYMKH NHCHBMOBO (y BHIIQJIKY
MACEMOBOI  po0OTH), TPaBWIBHICTH 1  IOCIiIOBHICTH
BHUKJIaJaHHS CBOIX IYMOK (pO3B’SI3Ky 3ajadi), CaMOCTiiHO
BHUCJIOBIIIOBATH 17el 1 BMIHHS BIJCTOIOBATH 1X, BMIiHHS
3aCTOCOBYBATH TEOPETHYHI ITOJIOKEHHS TEMHU J0 PO3B’SI3KY
KOHKPETHHUX 3ajad, 3aCTOCYBAaHHS 1TFoCTparii
(mpe3eHTarmiil) BIPOMOBXK MOMOBiNI Ha ceMiHapi, y4JacTh
(aKTUBHICTB) CTyAEHTa NMPH PO3B’SA3KY 3a/a4 Ta B JHUCKYCIl
1pu 00roBOpEHHI MUTaHb Ha CeMiHapi.

JlaGopaTopHi 3aHATTS 3BIT Mpo BHKOHAHHSA  JTaOOpPAaTOPHHUX pPOOIT BKIIOYAE
3a3HaUCHHA METH Ta 3aBJaHHA JIAa0OpaTOpHOI poOOTH,
BUXIJIHI JJaHi, OCHOBHI pO3paxyHKOBi (opmynu, opopmMieHi
y BUDIAAl Tabnuib. BukoHaHHS 3BITY 3aKiHYYeThCS
BHUCHOBKOM, SIKMH € KOPOTKHM IiJICYMKOM JIabopaTopHOI
poboTH.

YMOBH JIOIYCKY JI0 IiICYMKOBOTO KOHTpoto | CTyAEeHT JIOMyCKaeTbesi [0 MiJICYMKOBOTO  KOHTPOJIO
(ex3aMeHy), SIKIIO BiH BIIPOJIOBX CEMECTPY CyMapHO HaOpaB
25 i Oimpme OaniB. B iHIIOMY BHIAnKy CTYAEHTY Y
eK3aMeHaIliiHIli  BiioMOCTI  pOOMTBCS  3amuCc  «HE
JIOTTYIIEHU .

8. INoiTuka Kypcy

Kypc nependayae poGOTy CTyAEHTIB rpymoto (IPaKTU4HI) Ta IHAMBINyaJbHY POOOTY CTy/EHTa
(J1abopaTOpHi 3aHATTS)

Po6oTa B cTyneHTChKil ayanTopii MOBUHHA OYTH IPYKHBOIO, TBOPUOIO, BIAKPHUTOIO O TUCKYCIH,
KOHCTPYKTUBHOIO.

VYci 3aBaanHst, nepeabdaydeHi NporpamMoro, MOBUHHI OyTH BUKOHaHI CTY/JIGHTOM y BCTAHOBJICHI TEPMiHH.

Bynp-siki poboTH, SIKI 34a10ThCs 13 MOPYILICHHSIM TEPMiHIB 0€3 MOBa)KHUX NPUYUH, OL[IHIOIOTHCS Ha
HIKYY OmiHKY (-20%0).

[Tpomycku npakTHYHUX/CEMIHAPCHKUX Ta J1a00PaTOPHUX 3aHITh 0€3 MOBAXKHUX MPUIHH
BUKITFOYAIOTHCS

CryieHT noBUHEH OyTH FOTOBUM JI0 KOXKHOT'O 13 IIPAKTUYHHUX/CEMIHAPCHKUX 1 J]AOOPATOPHUX 3aHSITh.
SIKIIO CTYEHT HE TOTOBHUH JI0 SIKOrOCh 13 MPAKTHYHUX/CEMIHAPChKUX a00 J1a00paTOPHUX 3aHSTh, TO TaKe
3aHATTS HOBUHHO OYTH BiINIpalibOBaHE y BCTAHOBICHOMY IOPSIIKY;

[IpakTuuHi/cemMiHapchbKi 1 1abOpaTOpHi 3aHSTTSI, IPOIYILEH] 3 MOBAYKHUX IIPUYHH, IOBUHHI OyTH

BiJINpallbOBaHi Y BCTAHOBJICHOMY TIOPSAKY;

[IpoBoxUTBCS 3aIPONIOHOBAaHA KIIBKICTh Ja00paTOPHHUX POOIT, SIKI MependavyaTh CaMoITiATOTOBKY,
BUKOHAHHSI pOOOTH B J1abopaTopii, HAlMCaHHs IHCTPYKIIiT, OOYMCIICHHsI BUMIPSHUX PE3YJIbTATIB Ta YCHUI
3axucT. [Ipu oniHIOBaHHS KYPCY BPaXOBYIOTHCS Oalii, HaOpaHi MpH MOTOYHOMY KOHTpoui. OIliHKa 32 KOXKHY
PpOOOTY BUCTABIISIETHCS SIK Cepe/iHE apu()METUUHE TPHOX OLIIHOK: OL[IHKH 3a MiJArOTOBKY (HAsIBHICTH 1HCTPYKIIii),
MpOBeICHHS! (HAasIBHICTh OOYKCIIEHbB) Ta 3aXHCT (YCHA BIAMOBID).

CTy/ieHT NOBUHEH CaMOCTIHHO 3aiiMaTHCs B 0i0mioTeli a00 B IHTEPHET PEXUMI.
Cry/ieHT NOBUHEH OyTH TOJEPAHTHUM 1 MOBAXKATH AYMKY IHIINX.
3amnepeyueHHs: TOBUHHI (OPMYITIOBATHCS TiJIbKH B KOPEKTHiH (HopMi.

[Tnariar Ta akageMivHa HeOOPOUYECHITH HECYMICHI 3 PUHIUNAMHE JisuibHOCTI BH3.

He nomyckaercst mijika3yBaHHsI Ta CIICYBaHHS i1 4ac 3/1a4i OyJb-IKuX poOiT (POMI>KHOT'O KOHTPOJIIO,
MOJIYJIIB, IK3aMEHY TOIIO).
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