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1. Onuc HaBYAJBHOI JUCIUILIIHHA

XapakTeprucTuKka HaB4aJIbHOT
l"any3b 3HaHb,

HalimenyBanns . . oL JUCLIUTUTIHA
OKABIHIKIE CremianbHICTh, CIIemiaai3anis,
piBEHb BUIIOI OCBITH Ouna (1eaHa) popma
HABYAHHSA
3aranpHa KUTBKICTh ["any3b 3HaHB OO00B’s13K0Ba TUCIUTIITIHA
kpeauTtiB — 10 10 — ITpupoaunyi HayKH T -
pea PUpOA yK Pixk miaroroBxku:
romuH — 300 CoenianbHICTh: o
-i
3MiCTOBHHMX MOJYIIIB - 3 104 — di3uka Ta acCTpOHOMIs
. o Cemecrp
PiBenp BHIIOI OCBITH:
. ) o 4-if
Ilepmmii (0cBITHBO-TIPOdECIHHNN)
Jlekmii
54 ron.

IIpakTnuHi, ceMiHapchKi

48 ron.

JlabopaTopni

48 ron.

Camocriiina po06ora

150 rox.

®opma nmiIcyMKOBOIo
KOHTPOJIIO0:

icut

2. MeTa Ta 3aBJaHHA HABYAJLHOI JMCIUILJIIHYA

MeTow HaBYaJIbHOI AMCUMIUIIHM € MIArOTOBKAa (haxiBIiB, 3JaTHUX pO3B’sI3yBaTH
Crieliagi3oBaHl CKJIaIHI 3a7adi 1 MpaKkTU4YHI MpoOJeMH, MOB’s3aHl 3 JOCTIHKCHHSIM 00’ €KTIB,
IpPOIIECiB Ta SBMI XBUJILOBOI Ta KBAaHTOBOI ONTHKHU y mpodeciiiHiil AisiibHOCTI abo y mporeci
MOJIaJbIIOr0 HAaBYAHHSA, IO XapaKTEPU3YIOThCS KOMIUIEKCHICTIO 1 HEBU3HAUEHICTIO YMOB Ta
nepeadavaroTh 3aCTOCYBAHHS MIEBHUX TEOPiH 1 METOIB ONTHKH.

B mporieci HaBYaHHS CTYJAEHTH 3HAMOMIISITECA 3 ICHYIOUMMH TEOPISIMH IIOAO TPHUPOIU
CBITJIa, 3aKOHAMHU HOT'O BUIIPOMIHIOBAHHS 1 MOIIUPEHHS Y POCTOPI, OCOOTUBOCTAMH B3aEMOIT 3
130TPONTHUMH 1 aHI30TPONMHUMH TiJaMH/CepeOBUIIAMHU, METOJIaMU BHUMIPIOBAaHHS ONTHYHUX
XapaKTEePUCTHK, METOJaMHU ONTHYHMUX JOCHIDKEHb Ta crnoco0aMu po3B’sS3yBaHHS 3a7ady 3
OTITHKH.

3acBoeHHS qUCIUTUTIHU «ONTHKA) € YMOBOKO JIJISl TIOJANBIIOTO BUBYCHHS JUCIUTUTIH IIUKITY
npodeciifHoT MiIrOTOBKH, YCHIIIHOTO BUKOHAHHS €KCIIEPUMEHTAIbHOI HAyKOBOI Ta MearoriyHoi
poboTw.

3aBmanHsa: (opMyBaHHS y CTYIEHTIB MaTepialiCTUYHOIO  CBITOIVIALY, BMIiHHS
BUKOPHUCTOBYBATH (Di3UUHI 3aKOHU JUISl MOSICHEHHS SIBUIL MPUPOAM, 3aCTOCOBYBATH 3aKOHU 1
SIBUIIIA OTITUKH HA TIPAKTHIl. BUBUEHHS TUCIHMIUTIHU TIepe0dayae OTpUMaHHS 3HAHb Ta BMiHb, SKI
He0OXiIHI OakaaBpy B oro MaiOyTHIN npodeciiHii MisITbHOCTI:

- 03HaWOMHUTH 37A00yBaviB MMEPIIOTO PIBHS BUIOI OCBITH 3 OCHOBAaMH €JIEKTPOMArHiTHOI Ta
KBaHTOBOI TE€OPii CBITJIA;



- OBOJIOJITH 3aKOHAaMH BHIIPOMIHIOBAHHsS Ta IOIIMPEHHS CBITJA, OCOOIUBOCTSAMH HOTO

B3a€EMO/IIT 3 130TPOITHUMH 1 aHI30TPOITHUMH CEPEOBHUIIIAMH;

- 3HATW 1 XapaKTepU3yBaTH SBHIIA XBUIHOBOI Ta KBAHTOBOI ONITUKH;

- 03HallOMUTHCH 3 ABUIIAMH HEJIIHIMHOT ONTHKH Ta 1i Cy4aCHUMHU 3aCTOCYBAHHSMU,

- chopmyBatn B 3700yBa’iB MEPIIOTO pPIiBHSA BHUINOI OCBITH YMIHHS IPOBOAUTH

eKCIIEpUMEHTANIbHI JOCIIPKEHHS 3 BUKOPUCTAHHAM Cy4aCHUX ONTHYHUX MPUIIAIIB 1 CUCTEM;

- pO3B’s3yBaTH 3ajadi 3 ONTHKH.

[Iporiec BHBUYEHHS AMCLUIUIIHM CHPSIMOBaHMM Ha (QOPMYBaHHsS €JIEMEHTIB HAaCTYNHUX
KOMIIETEHTHOCTEH.

InTerpasbHa KOMIETEHTHICTh:

31aTHICTH PO3B’SA3YyBaTH CKJIAQJHI CIEIialli3oBaHi 3a/1a4i Ta MPAaKTU4HI MpoOsieMu 3 (i3uku
Ta/abo acTpoHOMii y mpodeciiiHii IisapHOCTI abo y mpoleci MOAAIBIIOr0 HABYaHHS, IO
nependavae 3acTOCYBaHHS TIIEBHMX Teopid 1 MeronmiB ¢i3uku Ta/abo acTpoHOMIi 1
XapaKTepU3yeThCsI KOMITJIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB.

3arajibHi KOMIIETEHTHOCTI:
KO02. 3naTHicTh 3aCTOCOBYBATH 3HAHHS Y NPAKTUYHUX CUTYAIISX.
KO04. 3natHicTh OyTH KPUTHYHUM i CAMOKPUTHYHHM.
KO05. 3naTHicTh npuiiMaTi 0OTpyHTOBAHI PillICHHS.
K07. HaBuukwu 31ilicHeHHSI O€31I€YHOI isTTBHOCTI.
KO08. 3naTHicTh O1iHIOBaTH Ta 3a0e3MevyBaTH SIKICTh BUKOHYBAHUX POOIT.

CueuniajbHi ((paxoBi) KOMIIETEHTHOCTI:
K16. 3nanHs 1 po3yMiHHS TEOPETUYHOTO Ta EKCIIEPUMEHTAILHOTO 0a3ucy cydacHoi (i3uKu Ta
ACTPOHOMI].
K18. 31atHicTb OL[iHIOBAaTH MOPAAOK BEIMUYUH Y PI3HUX JOCIHIIKEHHX, TAK CaMo sIK TOYHOCTI Ta
3HaYMMOCTI Pe3ysIbTaTiB.
K19. 3partHicTh mpaifoBaTH 13 HayKOBUM OOJIQAHAHHSAM Ta BUMIPIOBAJBHUMHU NPUIIAJJAMH,
00po0IISITH Ta aHaII3yBaTU Pe3yabTaTH JOCIIIKEHb.
K24. 3natHicTh mpaltoBaTH 3 JUKepeslaMi HaBYallbHOI Ta HayKOBO1 iH(opMartii.
K25. 3patHIiCcTh caMOCTIITHO HAaBYATHUCS 1 ONMAHOBYBAaTH HOBI 3HAHHS 3 (DI3UKH, aCTPOHOMII Ta
CYMIXKHHMX Taiy3e.
K26. Po3BuHyre BiZuyTTs OCOOMCTOI BIJNOBIAAJBLHOCTI 3a JIOCTOBIPHICTH pE3YJbTATIB
JIOCTIIPKeHb Ta JOTPUMAHHS MPHUHIMIIB aKaJeMidyHOi JOOpOYEeCHOCTI pa3oM 3 MpodeciiiHoo
THYYKICTIO.
K27. YcBinomieHnHs npoeciiiHux eTUYHUX acleKTiB (pi3WYHUX Ta aCTPOHOMIUHUX JIOCII/IKEHb.
K28. Opientaniss Ha HaWBUIIl HAyKOBI CTaHJAapTH — OOI3HAHICTH 1100 (DyHAaMEHTaIbHUX
BIJIKPUTTIB Ta TEOPiH, AKI CYTTE€BO BIUIMHYJIM Ha PO3BUTOK (PI3UKH, aCTPOHOMIi Ta IHIIMX
NPUPOIHUYHX HAYK.

HactynHi nporpamMHi pe3yibTaT HaBYaHHS 3a0€3Me4yI0Th:
ITPO01. 3HaTH, pO3yMiTH Ta BMITH 3aCTOCOBYBAaTH OCHOBHI ITOJIOKEHHS 3aralbHOT Ta TEOPETUYHOT
¢b131KH, 30KpeMa, KJIaCHYHOI, PEJISITUBICTCHKOI Ta KBAHTOBOT MEXaHIKH, MOJIEKYJISIPHOT (D13UKHU Ta
TEPMOJIMHAMIKH, €JeKTPOMarHeTU3My, XBHJIBOBOiI Ta KBAaHTOBOI ONTHKH, (I3MKM aToMa Ta
aTOMHOTO sijipa JiUIsl BCTAHOBJICHHSI, aHANI3y, TIyMaueHHs, MOSCHEHHS ¥ kiacudikamii cyTi Ta
MEXaHI3MIB pI3HOMAHITHUX (I3MYHMX SBUII 1 TPOLECIB Ui pO3B’A3YBAaHHS CKJIAJHHX
Creliali30BaHuX 3a/1a4 Ta MPAKTUIHUX MPooIieM 3 Pi3uku Ta/abo acTpoOHOMIi.
ITP03. 3Hatu 1 pO3yMITH EKCIIEPUMEHTAIbHI OCHOBH (DI3MKM: aHaJi3yBaTH, OIMCYBATH,
TIAYMa4UTH Ta TMOSCHIOBATH OCHOBHI €KCHEPUMEHTalbHI MIATBEP/PKEHHS 1CHYIOUMX (PI3UMYHHX
TEOpIH.
ITP08. Matu 6a30BI HaBUYKH CAMOCTIMHOIO HaBYaHHS: BMITH BIJLIYKOBYBAaTH MOTPIOHY
iHpopMalil0 B APYKOBAaHUX Ta EJIEKTPOHHUX JUKepenax, aHali3yBaTH, CHUCTEeMaTHU3yBaTH,
PO3YMITH, TIIyMa4UTH Ta BUKOPUCTOBYBATH ii AJIs1 BUPIIIEHHS HAYKOBHX 1 IPUKJIAJHUX 3aBAAHb.



ITP09. MaTu 6a30Bi HaBUUKU MPOBEICHHS TEOPETUYHHUX Ta/ab0 eKCIIepUMEHTAIbHUX HAYKOBHUX
JIOCIIIJDKEHb 3 OKPEMHX CIeHiaIbHUX pOo3AUTIB (i3UKH ab0 acTpOHOMIi, IO BHKOHYIOTHCS
1HAMBIAyaJIbHO (aBTOHOMHO) Ta/a00 y CKJIaJi HAyKOBOI TPYIIH.

I1P22. Po3ymiT 3HavyeHHsS (I3WYHUX JOCTIDKCHb MJis 3a0€3MEUYeHHS] CTajoro pPO3BUTKY
CYCILIBCTBA.

I1P23. Po3ymiTH iCTOpirO Ta 3aKOHOMIPHOCTI PO3BUTKY (hi13UKH Ta aCTPOHOMII.

3.3MicT HABYAJIBLHOI AUCIHUILIIHA
3MICTOBHUIA MOJYJIb 1

EjekTpoMartiTHi XBuJjii ONTHYHOIO XiaNa30Hy

Tema 1. Beryn. IcTopisi po3BUTKY ysiBJeHb 100 Npupoau cBiTiaa. CydacHi Hanpsmu
PO3BHUTKY ONTHYHOI HAYKH.

OnTuyHMil fiana3oH IIKaIM eJeKTPOMArHITHUX XBWJb. XapaKTEpUCTHKA ONTHYHOTO
Jiarma3oHy MIKaU eJeKTPOMAarHiTHUX XBUIIb.

Tema 2. EfleKTpoOMardiTi XxBuii.

XBuiboBe piBHAHHSA. [Imocki i chepuyni xBuiti. CTpyKTypa IIIOCKOT eeKTPOMarHiTHOI XBHJII.
IlepenecenHss  eHeprii  ejeKTpoMarHiTHor  xBuwieto. Tuck  cBimia.  Cynepnosuuii
eJleKTpoMarHiTHUX XBuib. Jlocnin Binepa. [lonspusamnis e1eKTpOMarHiTHUX XBHIIb.

Tema 3. HeMoHoXxpoMaTH4He i Xa0THYHe BUNIPOMiHIOBAHHSI.

[TeperBopennss @Dyp’e B ontumi. KiacnyHa wmojens BurpoMiHoBada. Dopma JTiHIM
BUIIPOMIHIOBAHHS 1 MOTTUHAHHSA. MeXaHi3MH PO3MIMPEHHS CIEKTpalIbHUX JiHIH. MoaynboBaHi
XBWII. XBHJIBOBI MMAKETH. Xa0TUYHE CBITJIO.

Tema 4. [lommpenHs, 32710MJICHHS TA BilOMBaHHA CBIT/Ia y i30TPONHHUX CepeI0BHINAX.

BinOuBanHss Ta 3aJOMJIGHHS CBITJa Ha MEXI TOAUTY MDK JiefnekTpukamu. Dopmynu
Openensi. IloBue BinOuMBaHHA cBiTia. [lommMpeHHs CBITIAa y MOTJIMHAIOYOMY CEpEIOBHILI.
[TommpenHns cBitna y npoBigHukax. HopmaneHa 1 aHoManbHa Jucnepceis cBiTia.

Tema S. IlommpeHnHs cBiT/Ia y aHI30TPONMHMX CepeIOBUIIIAX.

JlienekTpuyHa  NPOHUKHICTH  aHI3OTPONHOro  cepenoBumia. [lommpeHHss  miuockoi
€JIGKTPOMArHiTHOI XBWJIl Yy aHi30TponmHOMY cepenoBuili. [lonBiliHe mpoOMEHe3aTOMIICHHS.
[Momstpuzaniiini  npwiaau. OpepkKaHHS — €TINTAYHO TMOJSIPU30BAaHOTO cBiTiIa. OOepTaHHs
riomuHY nossgpusanii. ITydna aHi30TpoIis pedoBUH.

Tema 6. ®oTomeTpis.

doTOMETpUYHI BETUUMHHU Ta METOJIU iX BUMipIOBaHHS. PO3B’A3yBaHHs 337a4 Ha pO3PaXyHOK
(GoTOMETPHYHHX BEINYHH.

Tema 7. 'eomeTpryHa ONTHKA.
3anomiieHHs 1 BiIOMBaHHA CBITJIa Ha cepuyHiil moBepxHi. lleHTpoBaHa onTHYHA cucTeMa Ta ii
KapJMHAJIbHI eleMeHTH. Po3paxyHOK mapaMeTpiB TOBCTOI JiH3HM. CKIIaJHI EHTPOBaHI ONTHYHI
cucteMu. AGeparrii ONTHYHUX CUCTEM.

3MICTOBHUIA MOJYJIb 2
XBHJILOBA ONITHKA

Tema 1. InTepdepenuis cit.ia.

Cymneprosuliis KOTepeHTHUX XBWIb. /[BompomeHneBa iHTepdepeHiis, 311iiCHIOBaHa MOALIOM
aMILTITYM CBITJIOBOI XBWII. /[BonmpoMeHeBa iHTepdepeHLlis, 3/iiiCHI0OBaHa MOI1IIOM XBHILOBOTO
¢porty. YacoBa 1 mpocTopoBa KOTepeHTHICTh cBiTIa. OcHOBU @Dyp’e CHEKTPOCKOMIi.
Inrepdepennis B TOHKHX IUTiBKax. IHTepdepeHiis monspu3oBaHoro cBiTia. IIpocBiTieHHs



ontuku. I[HTepdepenmiiini m3epkana. bararompomeneBa iHTepdepenilisa. bararompomenesi
iHTEephepoMeTpH.

Tema 2. Iudpakuis cBitJa.

Meton 3o @penens. Hudpaxuis Ppenens. Hudpakuis DPpaynrodepa Ha HIIUHI 1
mudpakmiiiaid  rparmi. Judpakiiiina rpatka Sk crnekTpaibHWA npuian. Judpakiis Ha
TrapMOHIYHO HemepepBHUX CTpyKTypax. Audpaxiis cBiTia Ha mpocTopoBHX rpaTkax. Pi3uuHi
OCHOBH rosiorpadii.

Tema 3. Po3cissnas cBiTJ1a.
PeneiioBe poscisinas cBiTiia. OcobnuBocti po3cisaHs Mi. Po3cisaas Manaenbiitama -
Bpinmoena. KomOinariiine po3cisiHHS CBiTA.

3MICTOBHHMIA MOJIYJIb 3

KBanToBa ontuka

Tema 1. KBanTOBI BJacTMBOCTI CBiTJIA.

Krnacuuni 3aKkoHM TEIIOBOTO BHUIpPOMiHIOBaHHSA. DopMmyna TEIIOBOrO BUIPOMIHIOBAHHS
[Inanka. CsitnoBi kBaHTH. BuBenenns ¢opmynn Ilmanka. @oroenexTpuynuii edekr.
KomnroHoBe po3cisiHHs cBiTIIa. JIFOMiHECIICHITiS.

Tema2. OnTu4HI MiACHIIOBAYi | KBAHTOBI reHepaToOpPH CBITJIA.

OnTuuni migcwioBadi. ONTHYHI KBAaHTOBI TeHeparopu (nasepw). BrmacTuBOCTI J1a3epHOTO
BUIIPOMIHIOBaHHS. XapaKTEPUCTUKH JICIKUX THIIIB JIa3epiB.

Tema 3. Heqinilina ontuka.

Heniniiina monspu3oBaHicTh cepenoBumia. EdekTu HemiHIHHOT OonTHKH  (ONTHYHE
JIETeKTYBaHHS, TeHEpalis TapMOHIK, camMO(OKyCyBaHHS CBiTJa, MapaMeTpHyHa TeHeparis).
baratodoToHHE MOTrJIMHAHHS CBITHA.

4. CTpyKTypa HABYAJBHOI IMCUMILTIHN «ONTHKA»

KinekicTh rognn
Ha3zga tem OuHna neHHa popma
Ycboro y TOMY 4HCJIi
Jlek. | Ip. Jlao. CP
1 2 3 4 5 6

3micTroBHUI Moay.ab 1. EjleKTpoMaruiTHi XBWJIi ONTHYHOIO Jiana3oHy

Tema 1. Beryn. Icropisi po3BHTKY ysIBIEHB 5 2 _ ) 3
010 IIPUPOJIU CBITIA
Tema 2. EnexTpomMarHiTHi XBHJIL.

18 4 2 4 8
Tema 3. HemoHOXpoMaTH4yHE 1 XaOTHYHE
BUIIPOMIHIOBAHHSI. 22 4 2 4 12
Tema 4. TlommpeHHs, 3aJOMJICHHS Ta
BiOMBaHHS CcBITIIA y i30TponHUX 29 6 4 4 15
CepeIoBUILAX.
Tema 5. IlommpeHHs CBiTIa Yy aHI30TPOIHHX|
CepeIoBUILAX. 29 6 4 4 15
Tema 6. ®oTomerpis. 20 - 8 - 12
Tema 7. 'eomeTpuvHa OINTHKA. 27 - 8 4 15

3microBHmit Moayb 2. XBIJIBOBA ONITHKA

Tema 1. InTepgepenuist cBiTaa. ‘ 37 ‘ 8 ‘ 6 ‘ 8 ‘ 15




Tema 2. Iludpaxuis csiraa. 35 8 6 6 15
Tema 3. Po3cisinus cBitaa. 12 - 2 - 10
3microBunii moxyan 3. KBaHTOBa onTHKa
Tema 1. KBanToBi BiacTuBocTi cBiTJia. 28 6 2 10 10
Tema2. Onrnuni migcmiawBadi i KBaHTOBI
TeHEPaTOPH CBiTJIA. 20 4 2 4 10
Tema 3. Heniniiina onruka. 18 6 2 - 10
Ycporo ronua 300 54 48 48 150
5. Temu ceMiHAPCHKHUX 3aHATH
CemiHapChKi 3aHATTS HE Tiepen0adeHi HaBYaIbHUM TUTAHOM.
6. TemMu NpaKTHYHUX 3aHATH
Ne Ha3Ba Temu Kinpkictb
TOJIUH
1. | ®oromerpis. Po3B’si3yBanHs 3a1au. 8
2. | I'eomeTrpuyna ontuka. Po3B’s3yBaHHs 3a1a4. 8
3. | EnexktpomarHiTHi XxBuiai. HeMoHOXpoMaTHyHe 1 XaOTHYHE 4
BHUIIPOMIHIOBaHHS. PO3B’s13yBaHHsI 3a/1a4.
5. | [NommpenHHs cBiTNIA y 130TPOITHUX CepeoBUIIAX. PO3B’ s13yBaHHS 4
3a/1a4 3 3acTocyBaHHAM Gopmyn DpeHens.
6. | [lommpeHHs cBiT/Ia y aHI30TPOMTHUX cepepoBuinax. [ToOynosu 4
['folireHca X0y IpOMEHIB y aHI30TPOITHUX KpHUCTaNaX.
7. | Intepdepenuis cBitia. Po3paxyHoK iHTEpPEpEHIIIHHUX CXEM. 6
8. | Hudpakuis ceitia. Audpakuiitni 3agaui @penens i @paynrodepa. 5
Poscisinns cBitna. Po3B’si3yBanHs 3a/1a4.
9. | KBanToBi BnacTuBOCTI CBiTa. PO3B’A3yBaHHA 3a/1a4 HA 3aKOHU 4
TEIJIOBOTO BUITPOMIHIOBaHHS, POTOEPEKT.
10. | OnTruHi micWIIOBaYl 1 KBAHTOBI reHepaTopH cBiTIa. Po3B’sa3yBaHHS 2
3ajad.
11. | Heniniiina ontuka. Po3B’si3yBaHHs 3a1a4. 5
Bceworo
48
7. Temu 1a60paTOpHUX POGIT
Ne HasBa Temu Kinpkicts
TOJIUH
1. | BusHaueHHs MOKa3HUKA 3AJIOMJICHHS CKJIa 32 JIOTTIOMOT OO0 4
TOHIOMETpa.
2. | KinbKicHU# CIIEKTpAJIbHUI aHaJIi3 32 JIOMIOMOTOI0 CTHIIOMETPA. 4
3. | KinbkicHuil ciekTpasipHui aHami3 (hotorpadiyHuii METO). 4
4. | BuBuenns cnekrporpada. Jlucmepcist ckiia B 00671aCTi IPO30POCTI. 4
5. | Jocnimkenns ssumia bprocrepa. 2
6. | BuBueHHs sIBHIIA MOJISIPHU3AIIil CBIT/IA. 4
7. | BusHadyeHHs JOBXUHU XBWII 3a METOIOM Kinerb HeroTOHA. 4




o

Jocnimpkenns inTepdepentiii B Oinpuzmi Openers.

BusnaueHHs OKa3HUKA 3aJJOMJICHHS PiJIMH 1 ra3iB 3a JOOMOTOI0
iHTepdhepomerpa Penes.

10.

BuBuenns audpaxuii Ha qudpakiiiHii rpartii.

11.

JocipkenHs aoMidecteHIii. 3akon CTokca.

12.

3aKOHHM TEIIOBOTO BUIPOMiHIOBaHHS. ONTHYHUN TIPOMETD.

13.

Jocnimkenns dpotoedekra.

14.

BuBuenHs1 po60TH ra30BOro jaszepa.

NN D>

Bceroro

8. CamocriiiHa pobora

Ha3sa Temu/IluTanHsa 15 MiAroTOBKH, 3aBJaHHA

Kinekicts
TOIUH

1. IlinroToBKAa TEOPETHYHOI0 MATePialy 3a TEMATHUKOIO JIEKIiii:

HemoHnoxpomaTnuHe BHUIpPOMIHIOBaHHS. XBUJIbOBHH makeT. ['pynosa
mIBUJIKICTh. BuBenenus gopmyna Penest.

[TommpeHnHs cBiTia y i30TpONHUX cepenoBUIax. BueneHHs ¢dopmyin
PpeHeis.

Oco0aMBOCTI MOMIMPEHHS CBITIIA Y TIPOBITHUKAX.

[TommpeHHst cBiTIa y aHI30TPONHUX cepenoBuiiax. DI3UYHUN CeHC
enincoigiB @penens.

Metoaun OCPIKAHHA SIIIITHYHO MOJIAPU30BAHOT'O CBiTIIA.

3aKOHOMIPHOCTI 0OEPTAaHHS TUIOMIMHY MOJISIPU3AIIil ONTUYHO aKTUBHUMH
CEpEOBHILIAMM.

SkicHa xapakTepu3allis TIPOLIECIB PO3CISIHHS CBITJIa:  peleioBe
pPO3CIsIHHA ~ CBiTNIAa,  OCOOJMBOCTI  poO3CiiHHA ~ Mi,  po3CisHHA
Manpenpirama — bpuuitroeHa, KOMOiHaIiiHE pO3CISIHHS CBITIA.

Criocobu  onep’kaHHs KOI€PEHTHUX XBHJIb, YMOBHU YTBOPEHHS
iHTep(epeHiiHNX eKcTpeMyMiB. [HTepdepeHiiss MoIIpU30BaHOTO
CBITJIA.

bararonpomMeHeBi iHTeppepoMeTpHr Ta HAPSMHU X BUKOPUCTAHHS.

10

Ocob6muBocti  nudpakuii @Dpenens 1 Dpaynrodepa. Hudpaxiis
PEHTTeHIBCBKOTO  BHUIPOMIHIOBaHHS Ha  NPOCTOPOBUX  TpaTKax.
[TpakTHyHe 3acTOCyBaHHS AUQPaKIlii HA IPOCTOPOBHUX I'PaTKaX.

11

Judpakiis cBiTia Ha TapMOHIYHO HEMEpPEepBHUX CTPYKTypax Ta il
3Ha4YeHHs A1 rosorpadii.

12

XapakTepHu3yBaTH OCHOBHI KBaHTOBI BIaCTUBOCTI CBITJIA!
¢doroedext, KomnroHOBe po3CisiHHS CBITJIA, IIOMIHECHIEHILIS.

13

[TopiBHsITE XapaKTEPUCTUKU Telliii-HEOHOBOTO 1 PYOIHOBOTO Ja3epiB.
BkaxiTh NpUKJIaau iX 3aCTOCYBaHHSL.

14

Onumrite eekTr HeNmiHIITHOT ONTHKY Ta X 3aCTOCYBaHHS Ha MPaKTHIIL.

2. CamocriiiHe po3B’si3yBaHHS 3324 32 TEeMaMM NPAKTUYHUX 3aHATH:

®dotomerpisa. DoTOMETpUYHI BEIMYMHH Ta METOJIW iX BHUMIPIOBaHHS.
Po3B’s13yBaHHs 337124 Ha PO3pPaxyHOK (POTOMETPUYHUX BEITUYHMH.

8




2 | I'eomeTpuyHa onTuka. 3aJOMIICHHS 1 BiIOMBaHHS CBITJIAa Ha ChepUUHIN 10
noBepxHi. lleHTpoBaHa onTuyHa cucrema Ta ii KapJUHAIbHI €IEMEHTH.
CknaiHi LEHTPOBaHI cucTeMu. Po3paxyHOK mapamerpiB TOBCTOI JIH3H.
AGeparlii ONTUHYHUX CHCTEM.

3 | lommpenns cBitia y cepepoBumax. OcobIMBOCTI MOMUPEHHS CBITIA Y 6
NOTJIMHAIOYMX  cepenoBumax. [loOymoBa  Xomy  TpOMEHIB B
aHI30TPOITHHUX KPHUCTAJIAX.

4 | Po3paxyHok iHTepdepeHmiiinux cxem. [loOymoBa xomy HpOMEHIB B 10
iHTeppepomerpax  FOnra, B  1watiBkax ~ pi3HOi  reomerpii,
OaratonpoMeHeBil iHTephepeHIti.

5 | Po3p’s3anHsa qudpakuifHux 3agad. 3amadi Ha gudpakuio Openens i 10
Opaynrodepa, mudpakiiiitHi TpaTKH iX XapaKTEPUCTHKHU 1 3aCTOCYBAHHS.
6 |3amaui kBaHTOBOi onTHKH. 3amadi Ha QoToe(deKT, pO3CIFOBAHHSI 4

KOMHTOHa, TEIJI0BI IMpOoLCCH.

3. IinroroBka 10 1a60paTOpPHUX POOIT

[TinroToBka A0 1a0OpaTOpHUX POOIT 3rifHO MepeniKy 7, CKIaJaHHA i 38
3aXHCT 3BITY PO BUKOHAHI pOOOTH.

4. InguBinyaiabHe HaykoBo-1ocainane 3apaanns (IH/I3)

JlomoBias Ta MyJIbTUME/IiHHA TTpe3eHTallis 3a oOparumu TeMamu (1001118 32 KOXKHY):

[ToOynoBu ['foiireHca B OJHOBICHUX KpUCTAJIaX.

PozpaxyHnok nudpakiiinoi KapTUHU BiJ AU(paKUiiHAX IPATOK.

[IpakTHYHE 3aCTOCYBAHHS JIFOMIHECIEHIIIT. 10

Oco6nmBoCTI pOOOTH Ta30BUX J1a3€PIB.

HepCHeKTI/IBI/I 34CTOCYBAHHS SIBHII HETIHIHHOI OIITHKH.

Pasom 150

KpuTepii ouiHIOBaHHSI BUKOHAHHS CaMOCTiiiHOI podoTHn

Pe3synpTaTi BHMKOHAHHS CaMOCTIIiHOI poOOTH 3a MiATOTOBKOIO TEOPETHMYHOI'O MaTepiaiy
OLIHIOIOTHCS 3 SKICTIO BUKOHAHHS MOTOYHUX KOHTPOJIBHUX POOIT.

Pe3ynpTaT caMOCTIHHOTO pO3B’A3yBaHHS 3a7ay OLIHIOIOTHCA 33 MOTOYHOK MEpPEeBipPKOIO
BUKOHAHUX 3aBJIaHb Ta TOTOYHUMHU KOHTPOJIBHUMHU poOOTaMH 3 pO3B’SI3yBaHHS 3aj1ad.

Pe3ynpTat miAroTOBKM 10 Ja0OpAaTOPHUX POOIT OLIHIOIOTHCS 3a MOTOYHUM OMHUTYBaHHAM
CTYJIEHTIB Ta SKICTIO IPEICTABICHUX 3BITIB PO BUKOHAHI POOOTH.

Pe3ynbratu iHAWBITYyaTbHOTO 3aBIaHHS MPEICTABIAIOTHCS Y BUMIISIL J0MOBiL (5-8 XB), 110
CYMpPOBODKYEThCA Tpe3eHTaliero (5-7 cmaitniB). KputepissiMu OIliHIOBaHHA €: TIOBHOTA
IPEJCTaBICHOTO Marepially, SKICTh JONMOBiAI Ta MpPE3eHTAallil, BIAMOBIAEH Ha 3alMUTaHHS
BHKJIa/1aua Ta OJJHOKYPCHHKIB.

9. MeToau HaBYaAHHSA

[Ipn BUKIanaHHI JUCHMIUIIHM BUKOPHCTOBYIOTHCSI CIIOBECHI METOJM HaBYaHHS, HAOYHI
METOAM HaBuaHHS. ['OJIOBHMM CIIOBECHHM METOJIOM HaBuaHHs € jekuis. [lig yac mpoBeneHHs
JIEKI[iil BUKOPUCTOBYIOThCS HACTYITHI METOM HABYAHHS: MOSCHIOBAIHHO-UTIOCTPATUBHUI METO
abo iHdopMaliiiHO-peeNTUBHUMN; PENPOIYKTUBHUNA METOA (PEempoAyKIis - BiITBOPEHHS);
METO/1 MPOOJIEMHOTO BUKJIAAY; YaCTKOBO-TIOIIYKOBHM, 00 €BPUCTUYHHIA METOI.

ITig yac mabopaTOpHUX 3aHATH BUKOPUCTOBYIOTHCS HACTYITHI METOIM HAaBUAHHS: YaCTKOBO-
MONTYKOBHM, a00 €BPUCTUYHUN METOJ; MOCTIAHHUIIBKUMA, MPU 3aXUCTI JAOOpaTOpHUX pOOIT Ta
IHAMBIIya bHUX 3aBJIaHb BUKOPUCTOBYETHCS TUCKYyCIHHUI Metoa. [1in yac camocTiiftHOT po6oTi
BUKOPUCTOBYETBCS TOCTIAHULBKUAN METOI.



10. ®opMu KOHTPOJII0 TA METOAH OLiIHIOBAHHS

[ToTouHMIT KOHTPOJIb 3IHCHIOETHCS 3a pe3yIbTaTaMU BUKOHAHHS 2 KOHTPOJBHHUX pOOIT 3a
TEMAaTUKOI0 3MICTOBHHX MOJIYJiB, KOHTPOJBHHX pOOIT 3 pO3B’A3yBaHHS 3ajad, 3axUCTy
iHAMBIAYyaTbHOTO 3aBAaHHA. OIIHIOETHCS TaKOX AKTUBHICTH CTY/AEHTA B IPOIECI 3aHATH: YCHE
ONUTYBAaHHS, HANMCAaHHS 1 3aXMCT 3BITIB 0 JIAOOPAaTOPHUX pPOOIT, BUKOHAHHS MPAKTHYHUX
BIPAB; PO3B’s3aHHS CUTYalliiHUX 3a/]a4.

[TincymMKoBHIi ceMeCTPOBUI KOHTPOJIb - ICITUT.

10.

11.
12.

13.

14.

15.

16.

17.
18.

19.
20.
21,
22,
23.
24,
25.
26.
27.
28.

29.
30.

3anuTaHHs VIS NiICYMKOBOI0 KOHTPOJIIO (icmuTy)
BuBeniTe CHiBBiIHOMIEHHS, IO 3B’S3Yy€ CEpenHE 3HAUEHHS TYCTUHH TOTOKY €Heprii i amImiTymy
KOJINBaHb €JICKTPUIHOTO TOJIS CBITIOBOI XBUIIL.
Busenits popmyiry, mo 3B’A3y€ I'YCTHHY IIOTOKY €HEprii i 00’eMHy T'YCTHHY €Heprii.
Tayci my4ok cBitia. Buenite hopMyiy, 110 BCTAHOBIIOE 3aJICKHICTh CEPEAHBOTO 3HAUYCHHS TYCTHHHU
MOTOKY €HEepTii B TayCOBOMY ITyYKY CBITJa BiJl HOTO pajliyca Ta HaBediTh IO 3aJICKHICTh rpadigHo.
[onspuzanis XBUIb. PO3MISAHYBIIN CYTIEPIIO3UINIO IBOX JiHIHHO-TIOJIIPH30BAHUX XBIUIb, ITOKAXKITh
3B'SI30K Pi3HUX CTaHIB MOJSIPU3AIIiL.
OCHOBYIOUNCh HAa KIACHYHIH eJeKTpoHHIH Teopii JlopeHIla, BHUBEHITH  YacTOTHY 3aJICKHICTh
CepeHhOTO 3HAYEHHA TYCTHHH TIIOTOKY €Heprii, mo BHU3HA4ae (OpMy CHEKTpaIbHOI JiHIii
BUIIPOMIHIOBAaHHS, Ta TIPOBEIITh aHAII3 €T 3aJIC)KHOCTI.
OCHOBYIOUNCh HA KIACHYHIH eJeKTpoHHIH Teopii JlopeHIla, BHBEHITH  YacTOTHY 3aJICKHICTb
CepeHbOT0 3HAUEHHS T'YCTHHU MOTOKY €HEprii MOIJIMHAHHS, 110 BU3HAaYae GOpMY CHEKTPaIbHOI JiHii
MOTJIMHAHHS, Ta MIPOBEITH il aHai3.
Buenite cniBBigHOmEHHs Penest, 1o 3B’s13ye (a3oBy 1 IpyHnoBy HIBHIKOCTI CBITJIa Ta NPOBEIITH HOTO
aHaJ3.
Kopucrytounch TpaHMYHMMH YMOBaMH JUIsi €JEKTPOMArHiTHOI XBHJII Ha MeXl TMOALTY JBOX
JICNICKTPUKIB, BUBEHITh 3aKOHH BiJOMBaHHS 1 3aJIOMJICHHS CBITJIA.
IIpoBeniTh aHaMi3 EIEKTPOMATHITHOI XBWJI, IO MONIMPIOETHCA Y JIPYrOMY CEPEIOBHIINI 3a YMOB
MOBHOT'O BHYTPILIHBOT'O BiIOMBaHHS CBITIIA.
[MopiBHIOIOYM BUpA3U AJIsI HANPY>KEHOCTI EJIEKTPUYHOT'O TOJIST XBHJIL, 110 HOIIUPIOETHCS. B IPO30POMY 1
MOTJIMHAIOUOMY CEepEJIOBHIL, BUBEAITh (POPMYITy JUIsi KOMILIEKCHOTO IIOKa3HHUKa 3aJIOMIICHHS.
[TommpeHnHs CBiTIa y NOTJIMHAIOYOMY cepenioBuIi. 3akoH byrepa.
KopucTyrounch KIaCHYHOIO TEOPI€I0 AUCHEepCii, BUBEIITh AUCIEPCIHHY 3aJIeKHICTD 1(®) 1 TPOBEMITSH ii
aHai3.
OO0epTaHHs TWIONIMHA TOJsIpu3anii. Busenite ¢hopmMyny ams KyTta oOepTaHHS IUTONIMHH HOJSpU3AIl
ONTHYHO AKTUBHUMH PEIOBHHAMH.
Busenite GopMyiry Ui iHTEHCHBHOCTI CBITIa CYTIEPIIO3UIIIT TBOX KOTEPEHTHHX JHKEPEIl Ta MPOBEIITH 11
aHai3.
BuBenite yMOBH YTBOpEHHS iHTEp(EpEHIIHHUX EKCTPEMYMIB MPU CYIEPIO3HUIli TBOX KOTEPEHTHHUX
XBHJIb.
Busenith hopmyny 3anexHocTti iHreHcuBHOCTI ( | ) iHTepdepoBaHoro cBiTia Bij koopauHatu (X) Ha
eKkpaHi s iHTepdepenniiiaoi cxemu FOHTa Ta mpoBeiTh ii aHai3.
BuBeniTh yMOBY YTBOPEHHS MaKCUMyMY iHTep(depeHIlii B TOHKHX IUTIBKaX Ta IPOBEAITH i1 aHai3.
ITosICHITh SIK 3IIHCHIOETHCS MPOCBITIICHHS. ONTHKWA. BHBEOITh CHIBBIJHOIICHHS I TOBIIMHHU 1
MOKa3HMKa 3aJIOMJICHHS ITPOCBITIIIOIOYOT0 LIApY.
ITosicHiTh mpuHIUI 1ii Ta o0coOmuBOCTI iHTepdepeHIiHHNX m3epkan. Buseaits dopmymy mis
KoeimieHTy BiZOMBAaHHA TaKHX J3€pKall.
Kopuctyrouncs Metonom 30H @perensi, MOSICHITH 0COOIUBOCTI AU(PPaKIIHOT KApTUHU HA KPYTIIOMY
OTBODI Ta MEPEIOHi.
BuseniTe Ta mpoBeniTH aHaMi3 3aJMEKHOCTI IHTEHCHBHOCTI TU(ParoBaHOTO CBiTIa Bix KyTa audpaxmii
s nudpakuii @payarodepa Ha OIUITHHI.
Busenite Ta mpoBeniTH aHaMi3 3aJMEKHOCTI IHTEHCHBHOCTI TU(ParoBaHOTO CBiTIa Bix KyTa audpaxmii
st mudpaxiiii @payHrodepa Ha TpaTIi.
XapakTepUCTHKH AU(PPaKIiIHOI TPATKH SK CIEKTPAILHOTO TPUIIafy.
Oco06ymBOCTI 3aHCY 1 BITTBOPEHHS TOBCTOIIAPOBHX T'OJIOTPaM.
XapaKTepHUCTHKH PIBHOBAYXHOTO BHNpOMiHIOBaHHSI AYUT.
Kopucryouncs (GopMyno TEIUIOBOro BHIPOMiHIOBaHHsA [lgaHka, BHBECTH KJIACHYHI 3aKOHH
TEIJIOBOTO BUITPOMIHIOBaHHSI.
®dotoedekt. 3akonn Gortoedexry. KBanrosa teopist poroedexry.
KomnroHoBe po3cisiHHs. 3akoHH 30€pexKCHHS CHEPTii 1 IMITyJIbCY.
[puHuumn aii Ta OyzoBa pyOiHOBOTO i reniii-HEOHOBOTO Jla3epa.
Opepxxati  (opMyny XBHIII TOJSPU30BAHOCTI B HENIHIHOMY CEpEIOBUINI Ta MOSICHUTH C(QEKTH:



OTNITHYHOTO JIETEKTYBaHHs, TeHEpaIlil FapMOHIK, 3aJIE)KHOCTI MOKa3HUKA 3aJIOMJICHHS BiJl IHTCHCHBHOCTI
cBiTIa, caMooKycyBaHHS 1 1eOKyCyBaHHS ITydKa B HETHIHHOMY CEpEOBHIII.

11. Po3noain 6aJ1iB MOTOYHOT0 KOHTPOJIIO.

Jnst KOKHOT TeMH (opMaMH KOHTPOJIIO HABUAIBHUX 3700YTKIB CTYACHTIB € MOTOYHUH
KOHTPOJIb: KOHCHEKT 3 JIEKLiH; OLiHKa aKTHBHOCTI poOOTH Ha JIEKIisX; ayAUTOPHE MOTOYHE
ONUTYBAHHS; JIOMAIIHI 3aBIaHHs, KOHTPOJIbHI pOOOTH.

banu 11t oniHKM 3HaHB CTYJCHTIB 3a MOTOYHHUH KOHTPOJIb PO3PaXOBYIOTHCSI TAKUM YHHOM:

Ne | Bun pobotu ®opma koHTposr0 | Yucro 6aniB

1. | Jexuii Kontposbhi 20
poboTu 3a
MOJTyJIEM

2 | IlpakTuyHi 3aHIATTS Kontposbhi 30
poboTu 3
pO3B’A3yBaHHs
3aja4

2. | JJaboparopHi poGoTH [ToTounnii 5
KOHTPOJIb (YCHUH).
3BiTH 32 15
BUKOHAHHS
1a00paTOPHUX
po0iT (TMCHMOBI)

3. | Cyma 70

12.3arajgbHa cxeMa HapaxyBaHHs 0aJiiB

®dopma NOTOYHOTO KOHTPOITIO
3BiTH 32 KouTposbHi EK3.avMeHa
[MoTouHMi KOHTPOJIb nabopaTopHi poboTtu Pazom HIMHa Cyma
(ycHwuit) poboru Jexuii | Ipakr. pobota
5 15 20 30 70 30 100

IIpu oninoBaHHI B 6ajax piBHS 3aCBOCHHS MaTepialy BHKOPHCTOBYIOTHCSH 3arajibHi
KpuTepii OUiHIOBAHHA HABYAJbHHUX JOCATHEHb 3100yBa4iB BUIOI OCBiTH:
[lincymKoBHii ceMecTpoBHI KOHTpPOJIb (ICIIMT) NPOBOJUTHCA Y MHCBMOBIH (opmi.
Ex3amenaniiiHuii O11eT MICTUTh TPU TEOPETUYHHUX MUTAHHS, KOKHE 3 SIKUX OLIHIOETHCA OKPEMO
3a 10 6anbHOIO MIKAJIO0
KpuTepii oriHIOBaHHS TEOPETUUHOTO MUTAHHS:
— TOBHA po3ropHyTa Bijanosiap — 10 6anis;
— TIOBHA, aJie He PO3TOPHYTAa BiMOBib — 8 OariB;
— TIOBHAa, aJie He PO3TOPHYTa BiJNOBI/Ib, sIKa MICTUTh HE3HAYHY ITOMMJIIKY YU CYIEPEUHICTh —
6 OaiB, 32 KOXKHY HACTYITHY HE3HAUHY MTOMUJIKY YH CYIIEPEUYHICTh 3HIMaeThest 1 Oai;
— HEMOBHA BI/NOBI/b, IKa HE MICTUTh KPUTHYHHUX IIOMUJIOK YU CyIlepedyHoCTel — 5 OaiB,
3a KOXHY HacCTYIIHY He3HaUHy MOMMWJIKY YH CYNEepeyHICTh 3HIMaeThes 1 Oat;
— BIAMOBI/Ib, IO MICTHTh KPUTUYHY IIOMUJIKY YU HETOYHICTh, a00 BiJICYTHICTh BIJOBI/I
omiHtoeThes B 0 OaiB.
KinbkicTh Oanis, 110 37100yBad OTpHMaB Ha iCIIUTI, € CyMOIO 0aliB, 1o Oynu OTpUMaHi
3a KO’KHE 3aBJJaHHs 3 €K3aMEHAIlIITHOTO O17IeTy.
KinieBa oriHka BUCTaBISIETHCS 32 CYMOIO OaJTiB TOTOYHOTO Ta MiJCYyMKOBOT'O KOHTPOJIO
3a IIKAJIO0, 1110 HaBEJICHA HIKYE.



HlIxana ominoBanuda: HanioHaJanLHa Ta ECTS

Oninka 32 HAiOHAJBLHOIO ITKAJI0K
Cyma 6adiB 3a Bci Buau
HABYAJbHOI
JisJIbHOCTI
JUTA TS €K3aMeHY,
. KypCOBOTO .
Omigka EKTC npoekTy (poGory), IUTA 32Ky
MIPAaKTHKA
90 - 100 A BIIMIHHO
85-89 B o6pe
75-84 C A00p 3apaxoBaHO
70-74 D _
3aJ0BUJIBHO
60-69 E
35-59 FX .
HC3a10B1JIHO HC 3apaxX0BaHO
1-34 F s P

13. HaByajabnLHO-MeTOANYHE 3a0€e31eYeHH ST

HaBuanbHO-MeTOqMYHE 3a0€3MEUCHHS: poOoUa MporpamMa HaBYaIbHOT TUCIUILTIHM; CHIIa0ycC,
KOHCIIEKTH JIEKIIIM; Mpe3eHTallii; METOIWYHI BKa3IiBKH JI0 BHKOHAHHS JIA0OpATOPHHX POOIT,
NEPBUHHUI I1HCTPYKT@X 3 TEXHIKM O€3MeKH, MOPSIIOK BUKOHAHHA JaOOpaTOPHUX poOOiT,
IHCTPYKLIi 10 MPUIaIiB.
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CmunTrHa B.A., Bakcman 10.®. Onrtuka: nigpyunuk. Ozneca : Actponpust, 2012. 276 c.
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