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IIporpama ocBiTHHOI0 KOMIIOHEHTY

1. Onuc 0CBITHHOr0 KOMIIOHEHTY, HOT0 MeTa, NMpeAMeT BUBYEHHS Ta pe3yJbTATH HaB-
YaHHA

OcsiTHiit komnonenT PI3UKA. Yactuna 2. OcHoBU KBaHTOBOI ¢i3uku. Dizuka TBEp-
noro Tiza. OCHOBH KBaHTOBOI €JEKTPOHIKM HAJIEKUTh A0 HOPMATHUBHOI YaCTUHU HABYAIBHOTO
MJIaHy MUKy 3arajibHOi MIATOTOBKH. MKIMCIMIUTIHAPHI 3B S3KH: KypC 3arajabHOi (Qi3UKH 3a-
Oe3meuye BHBUEHHS 3/100yBayaMH OCBITHBOTO KOMITOHEHTY IMKIY MpOQeCiifHO-IPaKTHIHOT
HiAroTOBKYU: iH(pOpManiiiHa Oe3reka, eIeKTPOHIKa, OCHOBU TEOpii KiJi, CHTHAJIM Ta MpPOIECH B
€JISKTPOHII Ta iH. BuBUeHHs Kypcy 3araibHOIl (i3UKU TUIAHYETHCS MapajeIbHO 3 BUBYCHHSIM
BIJIOBITHUX PO3/IUTIB BUIIIOT MATEMATHKH.

MeTo10 0CBiTHBOT0 KOMIIOHEHTY € (OPMYBaHHS Yy 3100yBaviB YMiHb:

- BUKOPUCTOBYBAaTH (yHJIaMEHTAIbHI (D13WYHI MOHATTS, OCHOBHI IPUHIIUIIH 1 3aKOHU
KJIACMYHOT Ta Cy4acHOi (PI3UKH y raiy3i eleKTpOJUHAMIKH, KOJIMBaHb, XBIJILOBOI Ta KBAHTOBOT
ONTUKH, (PI3UKU TBEPJIOTO T1JIa, KOHTAKTHUX SIBUII B HAIIBIPOBIAHUKAX 1 METallaX, KBAHTOBOT
€JIEKTPOHIKH, (PI3UKM aTOMa MPU BUPIMICHHI IEBHUX (i3UIHUX 3a]1a4;

- 3aCTOCOBYBATH Cy4acHi YsBICHHS Mo OyI0OBY Ta BIACTUBOCTI MaTepii Ha MIKPOCKO-
HiYHOMY DiBHI;

- 3aCTOCOBYBATH 0a30BUI MaTepia IS MOIATBIIOr0 BUBYCHHS OCBITHBOTO KOMIIOHEH-
Ty LMKy TpOo¢eciiiHO-MPaKTHYHOT MMiITOTOBKH.

IIpenmeT 0CBiITHBLOr0 KOMIIOHEHTY — OCHOBHI MOJOXEHHS 3arajibHO1 Pi3UKH, 30Kpema, Kiia-
CUYHO1, KBAHTOBOI MEXaHIKH, €IEKTPOMArHETHU3MY, XBUJIbOBO1 Ta KBAHTOBOI ONTUKH, (PI3UKU
TBEPJIOTO TiNa, Pi3UKK aTOMa Ta aTOMHOTO SIpa.

Pe3ynbraToM BUBYEHHS OCBITHBOTO KOMIIOHEHTY € MIJCHJIEHHS Yy 3/100yBayiB BHUILOT
OCBITH HACTYITHUX KOMIETEHTHOCTEH:

3arajJbHi KOMIIETEeHTHOCTI:

3K 1. 31aTHICTh 3aCTOCOBYBATH 3HaHHsA y mpak- | Ability to apply knowledge in practical
TUYHUX CUTYaIlisX. situations. Ability to apply knowledge
in practical situations.

3K-7 3matHICTh BUMTHCS 1 oBoJoaiBaTu cyuac- | GC 7 Ability to learn and acquire mod-
HUMU 3HAHHSIMU ern knowledge

(haxoBi KOMIIETEHTHOCTI:

®K-6 3naTHicTh npoBouTH iHCTpYMeHTalb- | PC 6 Ability to conduct instrumental

Hi BUMIipIOBaHHS B iH(opMariiiiHo- measurements in information and

TEJIEKOMYHIKALIHHIX Mepexax, TeleKoMyHi- | telecommunication networks,

KallliHUX Ta paJiOTeXHIYHUX CUCTEMAX telecommunication and radio engineering
systems

3rigHo 3 BUMOramu ocBiTHbO-nipodeciiiHOl mporpamu 3100yBayi micjs 3acBOEHHS
OCBITHBOT0 KOMIIOHEHTA MAKTh MiACHJICHHS HACTYIIHMX NPOrPaMHHUX pe3yJIbTaTiB HaB-
YaHHA (BHAHHA, YMIHHA, 00C6I0):

MPH-4 11 I . .
OACHIOBATH PESYIIbTATH, OTPHIMAMLE | by 9 4 Explain the results obtained from

measurements in terms of their significance
and relate them to the relevant theory

pe3yJbTaTi IpOBEIEHHs BUMIpPIOBaHb, B Tep-
MiHax 1X 3Ha4yLIOCTI Ta OB’ A3yBaTH 1X 3
BIJITOBIAHOIO TEOPIEIO
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ITPH-8 OnucyBaty NpuHIUNM Ta TPOLIEAYPH,
10 BUKOPHUCTOBYIOTHCS B TEIIEKOMYHIKaII1i-
HUX CHUCTeMaXx, iIHpOopMaIliitHO-
TEJIEKOMYHIKALIHHIX Mepekax Ta palioTex-

777777

PLO 8 Describe the principles and procedures
used in telecommunications systems,
information and communication networks, and
radio engineering

ITPH-10 CrinkyBaTtuch 3 npodeciitHux mm-
TaHb, BKIIIOYAIOUN YCHY Ta MUCBMOBY KOMY-
HIKaIlil0 Iep’KaBHOIO MOBOIO Ta OJHIEIO 3
MONIMPEHUX EBPONEHCHKUX MOB (aHTITIHCH-
KO0, HIMEIBKOIO, ITaJIIHCHKOI0, (DpaHIly3b-
KO0, 1CTTAaHCHKOIO)

PLO 10 Effectively communicate on
professional matters, including oral and written
communication in the state language and one
of the common European languages (English,
German, Italian, French, Spanish)

ITPH-13 3acTrocyBanHs (GyHIaMEHTAIBHUX 1
NPUKIIAJHUX HAYK JUIS aHAITI3Y Ta PO3POOKHU
MIPOIIECIB, 10 BiOYBAIOTHCS B TEICKOMYHi-

KaIlIifHAX Ta PaIiOTEXHIYHUX CHCTEMAaX

PLO 13 Application of fundamental and
applied sciences for analysis and development
of processes in telecommunications and radio
engineering systems

2. IIpepekBi3uTH Ta NOCTPEKBI3UTH OCBITHHOI0 KOMIIOHEHTA (MicLe B CTPYKTYPHO-
JIOTi4Hili cxeMi HABYAHHA 32 Bi/IOBIIHOI0 OCBITHHOIO MPOTPaMOI0)

IIpepexBizuTn: Matu 6a30Bi 3HAHHS 3 3araibHOI (I3UKU: PyHIAMEHTANbHI (DI3UYHI TOHSTTS,
OCHOBHI MPUHIIMIIY 1 3aKOHU KJIACUYHOI Ta Cy4acHOI (i3UKH y Taly3i eJIeKTPOIUHAMIKH, KO-
BaHb, XBIJILOBOI Ta KBAaHTOBOI ONTHKH, (Pi3MKM TBEPJOro Tijla, KOHTAKTHUX SIBUI B HAIiBIIPO-
BiJTHMKAX 1 MeTaJlaX, KBAHTOBOI €JEKTPOHIKH, (PI3UKK aTOMa MPH BUPILICHHI MEBHUX (PI3UIHUX
3a1ad.

IMocTpekBiznTH: po3paxoByBaTH €IEKTPUUHI Ta MArHITHI MOJIS MPOCTUX KOH(Irypauiil 3aps-
JiB 1 CTpyMiB B BaKyyMi Ta CepellOBHILAX; pPO3PaXOBYBATU MPOCTI KOJIA MOCTIHHOTO CTPyMY;
PO3paxoByBaTH MapaMeTpy KOJIHBAJIBHUX KOHTYPIB Ta XBWIJIb, €KCIEPUMEHTAIBHO JOCIIIKY-
BaTH, SIKICHO 1 KUIBKICHO OIIIHIOBATH OCHOBHI ONTHYHI SIBUINA; €KCTIEPUMEHTAIBHO JOCIHIIKY-
BaTHU, SIKICHO 1 KUJIbKICHO OIIIHIOBAaTH OCHOBHI KBAaHTOBI SIBHIIA; PO3PAaXOBYBATH Ta OIIHIOBATH
OCHOBHI ITapaMeTpu METaliB Ta HaMiBIIPOBITHUKIB, p-1 -IEPEXOY.

Ha BuBuYeHHS 0CBITHHOr0 KOMNOHeHTA BigBoauThesA 180 roaun/6,0 kpenurtisB ECST

3. 3MicT OCBITHHOI0 KOMIIOHEHTA
Cemectp 2

CemectpoBuii ocBiTHiii komnoneHT 2. PI3UKA. Yactuna 2. OcHOBU KBaHTOBOI ¢izuku. Di-
3HMKa TBEpAOTro Tijla. OCHOBU KBAHTOBOI €IEKTPOHIKH

3.1. Jlekuiiini 3aHATTH

No Hazsa temu nexii KinbkicTh
3/1 rom.
Po3nin IV. OcHoBH KBaHTOBOI (pizuku

1 Tema 4.1. KBanToBa npupoja eneKTpoMarHiTHOr0 BUIPOMIHIOBAHHSI. 4
Tewma 4.2. EnemenTr aroMHOi (hi3uKH. 4

3 Tema 4.3. OCHOBH KBaHTOBO1 MEXaHIKH 10
Po3zain V. ®izuka TBepaoro rijia

4 Tema 5.1. OcHOBU 30HHOI Teopii TBEPAUX3 Ti. 6
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5 Tema 5.2. EnexkTpuuHi BIaCTUBOCTI HAIiBIIPOBIIHUKIB. 8

6 Tema 5.3. KoHTakTH1 sBUIIA. 8
Po3nin VI. OcHOBH KBaHTOBOI eJ1IeKTPOHIKH.

7 Tewma 6.1. [IpuHIIMTIN KBAaHTOBOI €JIEKTPOHIKH. 8
Poznin VII. ®@i3uka atoMHOTO sipa.

8 Tema 7.1. ATOMHE g1p0 Ta pagiOaKTUBHICTG. SlepHa eHepreTHKa. 4

3.2.PekoMeH10BaHA TEMATHKA MPAKTHYHUX 3AHATH

1. 3racarodi Ta BUMyIIEHI KOJMBaHHS.

2. Xswu.

3. Tarepdepentis eIeKTPOMArHITHUX XBUIIb.

4. JIndpaxiiis XBUIIb.

5. TemnnoBe BUIPOMiHIOBAHHS.

6. bynoma atoma.

7. OCHOBH KBaHTOBOI MEXaHIKH.

8. Posp’s3yBanus piBHsaHH: Llpeainrepa 1y noteHianbHux 6ap’epis.

9. Pos’szyBanus piBHsHH Llpeninrepa i HOTEHIIaIBHOT SIMH.

10. OcHOBM 30HHOT TEOPIl TBEPAMX Ti.

11. Po3moain eneKTpoHiB 3a €HEPreTUYHUMHU CTaHAMH.

12. EnexTponpoBiIHICTh BIIACHUX HAITiBIPOBIIHHUKIB.

13. EIeKTpOnpOBiIHICTh TOMIIIKOBHX HAITIBIPOBITHHUKIB.

14. EnekTpu4HMii CTpPyM B HAMiBIPOBITHUKAX.

15. KonTakTHi sBUIIA.

16. KBaHTOBa €JIEKTpPOHIKA.

17. AToMHe s1po.

18. PazioakTUBHICTE.

3.2.PexoMeH10BaHMIi NepeJliK J1a00paTOPHUX PoOiT

JlabopaTopHi poOOTH BUKOHYIOTHCA 37100yBa4aMH 3 METOIO BHPOOJICHHSI YMIHHS 1 HAOYTTS
JOCBIZly €KCIIePUMEHTAIbHUX JOCIIKEHb Ta 3aKpillJIeHHs TEOPEeTHMYHMX 3HaHb. PoboTu
00MparoThCs 3 HA/IaHOTO MEPENIKY BIAMOBIIHO A0 Tpadiky.
1. JocnimxkeHHs nmoysipu3anii cBiTia
2. BuBYeHHs 3aKOHIB TEIUIOBOTO BUITPOMiHIOBAHHS

3. BuB4YeHHs crieKTpy BOJHIO

4. BuB4eHHs CIIEKTPIB NOTJIMHAHHS 1 BUIIPOMIHIOBaHHSI HAIIBIPOBIJHUKIB

5. JlocnikeHHs BIUIMBY TEMIIEpaTypH Ha €JIEKTPOIPOBIIHICTh METAJIIB 1 HAllIBIIPOBIIHUKIB

6. BuBueHHs 30BHIIIHBOTO (HOTOE(HEKTY

7. Jocninu @panka - ['epua

8. Buuenns edexry Pamzayepa

9. JlocniipkeHHsI TEPMOENEKTPOHHOT eMicii
10. JocmikeHHs aucnepcii ceiTia

4. HaBuajbHi MaTepiajm Ta pecypcu

1. E.C. Jlonatuncekuid, 1. P. 3auek, I'. A. Inbuyk, b.M. Pomanummn. ®@izuka. [ligpyunuk. —
JIbBiB: Adima, 2019.-386¢.
2. Ckinpko . @., Ckinpko O. I. Dizuka aas iHxkeHepiB : MiAPYyYHUK / 2-T¢ BUI., Iepepoo. 1
— Enextpon. tekctosi nani 1 ¢aiin: 21,3 M6). — Kuis : KIII im. Irops Cikopcbkoro,

JIOTIOB.
Bun-o Ilomitexnika, 2026. — 715 c. https://ela.kpi.ua/handle/123456789/80130

966-990-248-1 (E.1.)
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3. Ckinpko [.@., Ckinpko O.1. @izuka. [Ipaktukym. HaBu. mociOHUK. - 2-BUIaHHS TIepepooie-
He, monoBHeHe. /3a 3ar. pen. . @. Ckinpka — K. : Bug-Bo KIII im. Iropst Cikopcekoro, 2020. —
614 c. - loctymn: https://ela.kpi.ua/handle/123456789/37577

4. Ckinpko 1.@., Ckinpko O.I. O0po0ka pe3yabTaTiB (pisHUHNX BHMipIOBaHb. HaBY. MOCI0.
- Kuis: KII  im. Irops  Cikopcekoro,  2018.-88 c. - Hocrym:
http://ela.kpi.ua/handle/123456789/25320

5. Cxiupko 1. @., bpyksa H.M. ®izuka. Enexkrpomarnernsm. Onruka [EnexTponnuii pecypcl:
nal. MpakTHUKyM: HaBY. moci0. i 3100yBauiB crynens OakamaBpa. Kuis: KIII im. Irops
Cikopcbkoro, 2024. — 428 c. https://ela.kpi.ua/handle/123456789/67694

6. Ckinpko 1.®. IncTpykuis 10 J1a6opaTopHoi podoTH. J{oCTi/PKEHHS BIUIMBY TEMIIEpaTypu
Ha EJIEKTPONPOBIAHICTE METAJIB 1 HAMIBIPOBIAHUKIB: [HCTpyKUis 1o ynaboparopHoi poOoTh
:HaBd. moci6. — Kwuie : KIII im. Irops Cikopcekoro, 2018. — 30 c., [ocrym:
http://ela.kpi.ua/handle/123456789/22764

7. Ckiupko 1.®., Koprienko €.1". IncTpykuist 10 J1abopaTopHoi podoTn. BuBuenns aucnepcii
CBITJIa Ta BU3HAYCHHS TPYINOBOI MBUIKOCTI CBITiIAa B cKii. HaBu. moci6. / - Kuis :KIII im.Irops
Cikopcekoro, 2021.- 29¢. 2,21 apyxk.apk. — Joctym: https://ela.kpi.ua/handle/123456789/45713

8. Cxinpko, I. ®@. JlochipkeHHs MOISIPU30BaHOTO CBiTNIA. [HCTPYKIis 10 1abopaTtopHOi pOOOTH.
Hapu. moci6. mns cryn. /— KwuiB : KIII im. Irops Cikopcekoro, 2023. — 41 c. —
https://ela.kpi.ua/handle/123456789/54390

9. Ckinpko [.d. Bupuenns edexkry Pamzayepa. [HcTpykiiis 1o maboparopHoi podotun Hapuass-
Hult nociOHuk 11t cryaenTis.; KIII im. Irops Cikopcerkoro.— Kuis: KIII im.Irops Cikopcbkoro,
2022.-29c. https://ela.kpi.ua/handle/123456789/54422

10. BpykBa H. M., Cxkinpko [. @. BuB4eHHS eNeKTpOCTaTUIHOTO 1MoJist. [HCTpyKIis 1o mabopa-
TOpHO1 poboTH. HaBuanbHMit MociOHUK /17151 3100yBauiB cTynens 6akanaBpa.— Kuis: KIII im.
Irops Cixopcrkoro, 2023. — 45 c. https://ela.kpi.ua/handle/123456789/62362

11. bpyksa H. M., Ckinpko I. ®. BuBuenns iHtepdepeHiiii cBiTiIa 3a JOMOMOTOK OIMpU3MH
Openens. IHeTpykuis g0 naboparopHoi podotu. HaBuanbHuii mociOHUK A7t 3700yBaviB CTY-
neHs OakamaBpa. — Kwie : KIII im. Irops Cikopcekoro, 2023. — 41 c.
https://ela.kpi.ua/handle/123456789/62388

12. bpyksa H. M., Ckiupko I. @. [uckpernicts eneprii aroma. Jlocnig @panka i I'epua. In-
CTPYKIIisl 10 TabopaTopHoi poOoTu. Haru. moci0. s 3100yBaviB cTynens 6akainaBpa. — Kuis:
KTII im. Irops Cikopcebkoro, 2023. — 29 c. https://ela.kpi.ua/handle/123456789/62466

13. Ckinpko 1. @., bpyksa H. M. BuBueHHs 3aKOHIB TEIUIOBOIO BUIIPOMiHIOBaHHA. [HCTpyKLis
10 1aboparopHoi podotu. HaBuanbuuii mociOHMK Ju1st 3100yBauiB cTyneHs Oakanaspa. - Kuis:
KIII im. Irops Cikoperkoro, 2023. - 41 c. https://ela.kpi.ua/handle/123456789/63036

14. Cxkiupko 1.®., Kopneiiko O.B.,Ckimpko O.1. Yactuna 2.3aranbpHa (i3uka Ta OCHOBU 30HHOI
teopii TBepaux Tul. HaBuansuuil mocionuk.— K.:IC33I HTYY KIIIL, 2013. —400c.

JonaTkoBa Jjiteparypa

1. Kyuepyk .M., T'opbauyk L.I. 3aransuuit kypc ¢pizuku. Ontuka. KBanrosa ¢izuka.- K: Tex-
Hika, 1999p.
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2. bpyksa H. M., Ckinpko [. @. BuBuenns nudpakiiiinoi penritku. [HCTpyKItist 0 1abopaTop-
HO1 pobotu. HaBu. moci6. mys 3m00yBaviB crynens 6akamaBpa. — Kuis : KIII im. Irops Cikop-
cbkoro, 2023. — 47 c. — https://ela.kpi.ua/handle/123456789/63481

3. bpyksa H. M., Ckinpko 1.®. JlociikeHHs elNeKTPUYHUX 3racaloynX 1 BAMYIIEHUX KOJIU-
BaHb. [HCTpyKLig 10 maboparopHoi podoTu. HaBu. moci6. mis 3100yBayiB cTynens 6axkanaspa.
— Kuis: KIII im. Iropst Cikopcebkoro, 2024. — 69 c. https://ela.kpi.ua/handle/123456789/65714

4. Ckiupko 1.®., Kopuienko €.1". BuB4eHHS 3aKOHIB MMOCTIHHOTO CTpyMy Ha IMPUKIIAAaX MiCTKa
VYircroHa Ta KoMIeHcamiiiHoi cxemu: IHcTpykiisi g0 jabopaTopHux podiT HaBY. 10Ci0./—
Kwuis : KIII im. Irops Cikopcbkoro, 2022. — 60 c. https://ela.kpi.ua/handle/123456789/48715

5. HaByaJbHUHA KOHTEHT
MeToauka onaHyBaHHSI OCBITHHOT0 KOMIIOHEHTA
CTpyKTYypa KpeIMTHOT0 MOIYJIsl

KinpkicTs rogun
y TOMY YHCJII

Ha3Bu 3MiCTOBHX MOJIYJIIB 1 TEM Bebo- | Jlekuii | Ilpakr. | Jlabopar. | CPC
ro (ceMmin.) | pobotu
1 2 3 4 5 6
Poszain I11. KostuBanusa Ta XBHJIi

Tema 3.1. KonuBauss. 5 - 4 - 1
Tema 3.2. XBuii 3 - 2 - 1
Tema 3.3. Ontuka 17 - 4 12 1
Pa3om 3a po3aia 3 25 - 10 12 3

Po3zain IV. OcHoBM KBaHTOBOI i3nuKH

Tema 4.1. KBanToBa npupoja ejieKTpomMar-

HITHOTO BUIPOMIHIOBAaHHS 13 4 8 1

Tema 4.2. EnemenT aroMHOi (hi3UKH 16 4 2 8 2

Po3paxynkoBa po6ora 3 Tem:3.1-3.3; 4.1- 10 - - - 10

4.2.

Tema 4.3. OcHOBH KBaHTOBOT MEXaHIKH 18 10 2 4 2

Pa3zom 3a po3naia 4 57 18 4 20 15

Po3nin V. ®izuka TBepAOro rijaa

Tema 5.1. OcHOBU 30HHOI T€Opii TBEPAUX 10 6 2 - 2

TiT

Tema 5.2. EnexTpuyHi BIaCTUBOCTI HaMiBII-

POBIAHUKIB 18 8 2 4 4

Tema 5.3. KonrakTHi siBUIIa 18 8 2 4 4

Pa3zom 3a po3aia 5 46 22 6 8 10
Po3nin VI. OcHOBH KBaHTOBOI eJICKTPOHIKH

Tema 6.1. [I[pyuHIIMIIN KBAHTOBOI €1EKTPO- 10 8 - - 2

HIKH

Pa3om 3a po3aija 6 10 8 - - 2

Pozaia VII. ®i3uka aromHOro sigpa

Tema 7.1. ATomMHe 1p0 Ta paaioaKTUB-
HICTb. SlaepHa eHepris 8 4 2 - 2



https://ela.kpi.ua/handle/123456789/63481
https://ela.kpi.ua/handle/123456789/65714
https://ela.kpi.ua/handle/123456789/48715

Pa3zowm 3a po3aia 7 8 4 2 - 2

MKP 3 tem 4.3; 5.1 -5.3; 7.1. 4 - 2 - 2
IligroroBka 10 eK3aMeHy 30 30
Bceboro 3a cemectp 180 52 24 40 64

5.1. Jlekuiiini 3aHaTTa (1eHHA opMa HABYAHHS)

3/

Ha3zBa Temu nekuii Ta nmepenik OCHOBHUX MUTaHb (EpPeTiK TUAAKTUIHHUX 3ac00iB,

TOCWJIaHHS Ha Jnitepatypy Ta 3apaanas Ha CPC)

19

Po3aia IV. OCHOBHY KBAHTOBOI ®I3UKH
Tema 4.1. Keanmoea npupooa e1eKmpomazHimnoz2o0 6UnPOMIiHIO6AHHA.
Jlekuisi 1.TenyioBe BUNPOMiHIOBAHHSA
l. Oco0aMBOCTI Ta XapaKTEPUCTUKH TEIJIOBOIO BUIIPOMIHIOBAHHS.
2. 3akon Kipxroda. A6comotHo yopHe Tino. Po3nosin eHeprii B ciekTpi
BHUIIPOMIHIOBaHHS a0COJIFOTHO YOPHOTO TiJa.
3. 3aKOHM BHIIPOMIHIOBAHHS a0COJIFOTHO YOPHOTO TiJa.
Jlexmiitna nemoHctpartis: 3akonu Kipxroda.
JIhir.1. §§ 107-108; 2.§§ 16.1-16.2.
3aBnanns Ha CPC:
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Jlekuis 2. KBaHTOBAa TEopisi BUNPOMiHIOBAHHSA
1.®opmyina Penes-/xinca. YiprpadioneroBa katactpoda.
2.I'inote3a kBanTyBaHHs eHeprii. ®opmyna [Inanka.
3.3actocyBaHHs iHPpPaYEPBOHOTO BUIIPOMIHIOBAHHS Y BICHKOBIH TEXHIIIl.
JhiT.1. §§ 109-110; 2.§§ 16.2-16.3.
3apganus na CPC: Jlit. 2.§§ 16.4-16.7; 1.
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Tema 4.2. Enemenmu amomuoi ¢izuku.
Jlekuis 3. Teopist bopa
1.1 nepna mozaens aroma. HecripoMOKHICTh KJIAaCMYHOI SA€PHOI MOJIEIIi aToMa.
Jliniliuatuit cnektp atoma BoaHo. JJocmian ®panka i ['epia.
2.Enemenrapna teopist bopa BonHenoioHoro aroma.
3.Po3Butok Teopii bopa. Enintuyni opOitu. IlpocTtopoBe kBaHTYBaHHS.
Jhr. 1. §§ 113, 114; 2.§§ 17.1-17.5.
3aBganns Ha CPC: JIiT. 1. §§ 113, 114.
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Jleknisi 4. Cy4acHi ysiBjieHHs1 Ipo Oyn0BYy aToMa.

1.Cin enexktpona. CriiHOBE YHCIIO.

2.KBaHTOBI cTaHU €JeKTpOHIB B aToMi. KBaHTOBI unca.

3.[punnun ITaym. Enexrponna 06010HKa aToma.

4.®13u4HI NPUHLIUNH OYJJ0BU NEPIOTUYHOI TAOIUIIl XIMIYHUX €JIEMEHTIB.
[Tnakatu: Tabnuus xiMiyHUX enieMeHTiB MeHaeneesa.
Jhr. 1. §§ 121-122; 2.§§ 17.6-17.11.
3asganns Ha CPC: JIiT. 2.§§ 17.12.

Tema 4.3. Ocnosu K6anmoe6oi mexamniku
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Jlekuist 5. KopnyckyJ/isipHO-XBHJILOBHIi TyaJii3M MiKPpOYaCTHHOK.
1. I'imoresa ne-bpoitns.
2. ExcriepumeHTanpHe MiATBEPAKEHHS XBIJIBOBUX BIIACTUBOCTEN MIKpOYaCTH-
HOK pedoBUHH. KopnycKyIsspHO-XBUIBOBUH yalli3M Martepii.
3. 3acTocyBaHHS XBUJIBOBHUX BJIACTUBOCTEH MIKPOYACTUHOK B HAYKOBHUX JOCIHI-
JOKEHHSX Ta B TEXHIL.
JhT. 1. §§ 115, 123; 2.§§ 18.1-18.3.
3asmanng Ha CPC:
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Jlekuis 6. CniBBigHOIIEeHHs HeBU3HAaYeHocTeill ["aii3en0epra.
1. KoopimHaTHO-IMITy TIECHHIM METO KJIACHYHOI MEXaHIKH.

24 2. CniBBigHOIIICHHS HEBU3HaueHOCTeH [ alizeHOepra.
3. YsBrneHHs PO METOAM KBAaHTOBOT MEXaHIKH. XBUJIbOBA PyHKIIs Ta ii (iznud-
HUH 3MICT.
Jht. 1. §§ 116, 117. 2.§§ 18.4-18.6.
Jlekuis 7. PiBusinns pexainrepa.
1. Yacose piBusnus lpeninrepa. Pisusans Lpeninrepa s cramioHapHUX
CTaHiB.
25 2. Po3B'szanns piBusiHHA Llpeninrepa 1uist pyxy BiIbHOT MIKPOYACTHHKH.
3. Po3B's3anns piBusuH [lpeniarepa s Mikpo4aCTUHKHU B IPSIMOKYTHIH T10-
TEHIIIAHIN sIMI.
Jhir. 1. §§ 118-119; 2.§§ 18.7-18.9.
3aBganns Ha CPC: Jlit. 2.§18.10.
Jlexkuis 8. Po3B’si30k piBusinas Llpexinrepa.
1. [ToHATTS PO MOTEHIIIMHUN Oap’ep.
26 2. Po3p’s30k piBusiHHA Llpeainrepa 1ist moTeHIiitHOTO 6ap’epy HECKIHUEHOT
[IUPUHH.
3. Edext Kpinke.
Jhir. 1. §§ 118-119; 2.§§ 18.7-18.9.
3aBganns Ha CPC: JliT. 2.§18.10.
Jlekuist 9. TyHeabHuii egpext
1. Po3B's30k piBHsiHH Llpeainrepa mist moTeHIliiiHOrO 6ap'epy CKiHYEHOT IIH-
27 punan. TyHenbHUi edekT.
2. Xo0JI0qHAa eMicid.
3. KBanroBo-mexaHiuHe mosicHeHHs epekTy Pamzayepa.
Jhir. 1. §§ 118-119; 2.§§ 18.7-18.10; 9.
3aBgannsg Ha CPC: Jlit. 2. § 18.10; 9.
Po3aia V. ®izuka TBepaoro tina
Tema 5.1. Ocnoeu 30nn0i meopii meepoux mi.
Jlexuis 10. Teepae Tijio EHepreTu4Hi 30HM B KpHCTaJIaXx.
28 1. Teepae tino. Knacudikariiss TBepaux TUT 3a BEIUYHMHOK MUTOMOI €JIEKTPOII-
POBIAHOCTI Ta ii 3aMeXHOCTI Big TeMieparypu. [IoHATTs npo KpucTaiiyHy pe-
LITKY Ta TUIH 3B'SI3KIB aTOMIB y TBepauX Tiax. [IoHATTS mpo piaki KpucTamu
Ta 1XH1 BIIACTUBOCTI.
2. EnepretuHuii cnekTp atomMa. BUHUKHEHHS €HEpreTMYHUX 30H IpPHU YTBO-
PEeHHI KpucTalniyHoi peuniTku. [llupuHa eHepreTHUHUX 30H Ta BIJICTaHb MIX pi-
BHSMHU B 30H1. 3alIOBHEHHSI €HEPreTUYHUX 30H €JIEKTpOHAMH. 30HU: BaJICHTHA,
3a00pOHEHa Ta MPOBITHOCTI.
3. EnexTponpoBiiHICTh TBEPAUX TL1 3a 30HHOIO Teopiero. MeTaiu, HamiBIPO-
BiJIHUKH, J1€JIEKTPUKU.
JIit. 1.§§137,139,140; 2.§§ 19.1-19.6;
3aBnanus Ha CPC: Jlit. 2.§19.4.
Jleknisi 11. CTaTHCTHKA €JICKTPOHIB B KpHCTAJIAX.
1. ®yHKIIis TYCTUHU TO3BOJICHUX €IIEKTPOHHHUX CTaHiB.
29 2. IlonstTs npo kBaHTOBY cTraTcTUKY Depmi-/ipaka Ta KIaCHUHY CTaTHCTUKY

Makcsemna-bonsnmana.
3. HezanexxHicTb eHeprii eneKkTpoHiB B MeTaill BiJ Temreparypu. Bupomkenuii
€JIEKTPOHHHUI Ta3.
JIit. 1.§§137,139,140; 2.§§ 19.1-19.6;
3anmannas Ha CPC: JliT. 2.§19.4.
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Jlekuis 12. KBaHTOBa Teopifl eJIeKTPONPOBIAHOCTI MeTAJIB.
1. Knacuyna Teopisi eneKTpOnpOBIIHOCTI METANIB Ta ii 3aJeXKHICTh BiJl TeM-
neparypu.
2. [ToHATTS PO KBAaHTOBY TEOPIii €JIEKTPONPOBIAHOCTI METAIB Ta ii 3aex-
HICTb BiJ] TEMIIEpaTypH.
3. HaampoBigHICTb.
Jhit. 1. §§ 138; 2. §§ 19.8-19.8; 6.
3apnansst Ha CPC: Jlit. 1§§ 138, 138, 139,140.
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Tema 5.2. Enexmpuuni énacmueocmi HanienpoeioHUKIs.
Jlekuis 13. BiacHi HanmiBnpoBiTHUKH.
1. YsaBneHHs npo BiIacHI HamiBOpoBiHUKH. [Iporiecu reHepairii Ta pekoMoi-
HaIlil piBHOBaKHUX HOCIIB 3aps/ly y BIACHUX HaIliBIPOBiAHUKaxX. EnekTpon-
Ha Ta JAIpKOBa MPOBIIHOCTI.
2. Po3paxyHOK piBHOBa)XHOI KOHIIEHTpAI[il HOCIIB 3aps/1y 1 MOJ0KEHHS PiBHA
depmi y BIaCHOMY HAIiBIIPOBITHUKY.
3. Teopernuna ¢opMyIia eIEKTPOIPOBITHOCTI BIACHOTO HAMIBIIPOBIIHUKA.
MeTto BU3HAYEHHS IIUPUHH 3a00pOHEHOT 30HHU.
Jir. 1. § 14; 2.§§ 19.9-19.10; 12. §§ 57-58; 8.§ 181; 4. c. 250-254.
3aBnanus Ha CPC: JIit. 12. §58.
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Jlekuisi 14. lominmkoBi HamiBNpoOBiTHUKH.

1. JedekTHi Ta TOMIIIKOBI HAMIBIPOBITHUKH. JIOHOPHI Ta aKIENITOPHI TOMi-
mku. ['enepartist Ta pekoMOiHallis HOCIIB 3apsily y JTOMIIIKOBHX HAaIliBIIPOBi/-
Hukax. OCHOBHI Ta HEOCHOBHI HOCI].
2. PiBHOBayKHa KOHIIEHTpAIis HOCIIB 3apsay Ta MoJ0XeHHs piBHSI DepMi B
JIOMIIIIKOBUX HAIliBIIPOBITHUKAX.
3. EnekTponpoBiAHICTh JOMIIIKOBHX HAITIBIPOBITHUKIB Ta 11 3aJICKHICTh BiJ
Temreparypu. MeTo ] BU3HAYeHHsI €Heprii akTUBallii TOMIIIKH.

JiT. 1. § 142; 2.§§ 19.9-19.

3asmannsg Ha CPC:
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Jlekuis 15. ®@oTonpoBigHicTh HANiBNPOBiHUKIB.
1.BuyTpimHii ¢poroedekt, ioro BUaAM Ta MEXaHI3MU.
2.PiBHOBa)kHI Ta HEPIBHOBaXH1 HOcC1i 3apsaay. [1IBuaKicTe 3MiHM HEPIBHOBAXK-
HOI KOHIIEHTpALlii 32 paXyHOK peKkoMOiHallii HOCIiB 3apsny.
3.Yac KUTTsI HEOCHOBHUX HOCIIB 3apsy.
Hemonctpauis: “ ®otoonopu ®CK-1, DCK-2”
JhiT. 2.§§ 19.11.
3asmanns Ha CPC: Jlit. Koncnekr mekmii
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Jlekuist 16. CTpym y HaniBnpoBigHMKAaX.
1. ITonsTTs npo siBuie audysii. Judysiitauii Ta nqpeiidoBuii cTpymu.
2. CniBBigHomeHHs EifHIITeliHa MIXK PYXJIMBICTIO Ta Koe(ilieHTOM AuQy3ii.
Judys3iliHa T0BXKHHA Ta IOBXXKHMHA 3CYBY HOCIIB 3apsy.
3. Edexr I'ana.
JIit. 2.§§ 19.12; 13. §150.
3asganus Ha CPC: Jlit. 2.§§ 19.12.
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Tema 5.3. Konmaxkmui sasuuia.
Jlekuist 17. TepMoeJsieKTPOHHA eMicisl.
1. YsaBieHHS PO €IEKTPOHHY EMICIFO.
2. PoboTa BUXO/y €1eKTpOHA 3 METaly y BaKyyMi.
3. TepmoenekTpoHHa eMicis Ta i1 3aKOHHU.
Hemonctpauist: “ EnextpoHHi Jammu’”.
JhT. 1. §61;  2.§§ 20.1-20.3.
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Jlekuis 18. KOHTaKT eJ1eKTPUYHOIO0 MOJIA i TBEPAOIo Tija.
1. IIpoHUKHEHHS 30BHIIIHBOTO EJIEKTPUYHOTO TOJS B METal, JICNEeKTPHK, Halli-

BIIPOBITHUK.

2. Posnoxin nonist B 6ap’epi. [llupuna 6ap’epy.
Jlit. 1. §61; 2.§§ 21.1; 21.2.

37

Jlekuisi 19. EjlekTpoHHO-1ipKOBHIi mepexiz.
1. CrmocoOu OTpUMaHHS €JIeKTPOHHO-IIPKOBOTO MEPEXoy (p-n — mepexin).
2. BrnactuBocTi p-n — epexony.
JiT. 1. § 143; 2.§§ 21.2-21.3.
3aBganns Ha CPC: JliT. 2.8§ 21.4.
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Jlexknis 20. Inmi BUAM KOHTAKTIB.
1. ®oroxionu i CBITIOMIONMN.
2. KoHTakT MeTaja-meTasl Ta METajl-HaIliBIPOBITHUK.
3.IloHATTS NpO reTeponepexoau.
Jhit. 1. § 143; 2.8§ 21.5; 21.6.
3aBgannsa Ha CPC: JIit. 2.8§ 21.5-21.6.
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Po3ain VI. OcHOBH KBAaHTOBOI eJ1eKTPOHIKH.
Tema 6.1. Ilpunyunu Keanmoeoi e1eKmMpPOHIKU.
Jlekuist 21. ®i3u4Hi 0CHOBH KBAHTOBOI €JIEKTPOHIKH.
1. B3aeMopis €IeKTPOMAarHiTHOTO BHUIIPOMIHIOBAHHSI 3 PEUOBHHOIO: IOTIIHU-
HaHHsI, CHOHTaHHE Ta BUMYIIIEHE BUIIPOMIHIOBaHHS.
2. HaceneHicTh Ta iHBEpCHAa HACEJICHICTh €HEPreTHMYHHMX piBHIB. [HBepcHMIA
CTaH pe4OBUHU. MeToau 311CHEHHS IHBEpCHOI HACEIEHOCTI.
3. KBanToBi mijcmioBadi Ta reaeparopu. Jlazepu ta Mazepu.
Jhr. 1. §§ 124-125; 2.§§ 22.1-22.4.
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Jlekuis 22. Jlazepu.
1. BracTuBOCTI J1a3epHOTO BULIPOMIHFOBAaHHSI.
2. OcobmmBOCTI KOHCTPYKIIT Ta pOOOTH IESKUX TUIIIB JIa3epiB

3. Jlazepu Ha reteponepexoaax.
Thit. 1. §§ 124-125; 2.§§ 22.3; 22.4.
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Jlekuist 23. @i3nyHi NPUHIMIN BOJTOKOHHO-ONITUYHOIO 3B’ A3KY.
1. JIazepHuii 3B'130K.
2. BonokonHa ontuka. I[ToBHe BHyTpiliHe BiiOMBaHHS. P0O3110BCIOKEHHS
CBITJIOBHX IIPOMEHIB B ONITUYHUX BOJOKHAX.
3. Qucnepcis citina. Obnacti HOpMaJIBHOI 1 aHOMaIBHOT aucnepcii. {ucrnep-

CiSI OIITUYHUX BOJOKOH.
Jlit. 2.§§ 15.1, 22.5.
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Jleknisi 24. Bos10KOHHO-ONITHYHI JIiHil 3B'SI3KY.
1. Ixepena Ta mpuiiMadi ONITUYHOTO BUIIPOMIHIOBAHHS.
2. TexHOJIOr1sI BUTOTOBJIEHHS CBITJIOBO/IB.
3. BBenennst 1 BUBEICHHS CBITJIA Y CBITJIOBO/AX.
4. lloctoincta BOJI3.
Jhit. 2.§§ 22.5.
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Po3aia VII. ®izuka atomHoOro sigpa
Tema 7.1. Amommne aopo ma padioakmuenicms. Aoepna enepzemuxa.
Jlekuis 25. BynoBa aromHoro siapa. PagioakTuBHicTb.
1.Cxnaz Ta OCHOBHI XapaKTEpUCTUKH aTOMHHUX Si7iep 1 HYKJIOHIB. B3aeMonis
HYKJIOHIB Ta YSIBJICHHS NP0 SJIEPHI CHIIH.
2.Jledext Macu Ta eHepris 3B'3Ky Aapa. 3aJEKHICTh MUTOMOI €HEPrii 3B'sI3Ky
S7pa BiJ HOro MacoBOTO YHUCIIA.
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3.Mognemni siapa. [ToHATTS PO ME30HHY TEOPIIO SACPHUX CHIL.

4.CriikicTs sigep. Buam pagioakTMBHOCTI. 3aKOH paJi0OaKTHBHOTO PO3MALY.
AKTHUBHICTb JDKEPEI PaJi0aKTUBHOTO BUIPOMIHIOBAHHS.

JIliT.1. §§ 128-135; 2.§§ 23.1-23.5.
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Jlekuis 26. SinepHa enepreruka.
1. SlnepHi peaxuii. [Ipupona sinepuoi eneprii. [lpuHimnm BuaiIeHHS AAepHOT
eHeprii.
2. [Moxin sigep. JlaHitoroBa peaxitis MOALTY.
3. SlnepHuii peakTop.
4. Peakiiii cHHTE3Y JIETKHX SIEp.
JIhit.1. §§ 128-135; 2.§§ 23.6-23.9.

5.2. [lpakTu4Hi 3aHATTH (1eHHA opMa HABYAHHS)

OcHOBHI 3aBJaHHS UKy MPAKTUYHUX 3aHATh:
3aKpITUICHHS 3aCBOEHHS 3MICTY JIEKIITHOTO MaTepiaiy;
3aCBOEHHS METO/IB aHATI3Y (i3WYHUX SBHILL;
BUPOOJICHHSI BMiHHS 004YMCIIeHb (DI3WYHUX BEIIMYMH 32 AaHAJIITHYHUMU BHPA3aMHU;
BHUPOOJICHHS] BMiHHS 3aCTOCOBYBAaTH MaTeMAaTHYHUIN anapar Jisl BUPIIICHHS MTeBHUX (i-
3UYHUX 3a]1a4.

Hwxue HaBeneHO TeMH Ta KOPOTKUH 3MICT 3aHATH 1 OPIEHTOBHHM TEpeNiK 3aBAaHb JUIS

aynutopHoi podoru ta CPC (HoMepu 3amad) 3a mocionukom [3]. [Ipu pobGoTi B ayaurtopii Bu-
KJIa/1a4 Ma€ MpaBo, KPiM yKa3aHHUX Y MepelliKy, BAKOPHUCTOBYBATH 3aB/IaHHS 3 1HIINX JHKEPE.

Ne
3/

Ha3Ba Temu 3aHaTTS Ta HGpGJ’IiK OCHOBHUX IIUTAaHb

(HepeHiK ANJAKTUYHOT' O 386C3HC‘ICHHH, IIOCHUJIAHHA Ha niTepaTypy Ta 3aBJaHHs Ha
CPC)
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Po3nin I11. KonuBanus Ta XBUJIi

Tema 3.1. Konuseanns.

IpakTuune 3auarTa 1. 3racaoyi Ta BUMylIeHi KOJIMBaHHS.

1. 3racatoui konuBaHHs. J{udepenuiline piBHAHHS Ta H0ro po3B’sI30K.
2. MexaHiuHI1 3racaro4i KOJJMBaHHs

3. EnexTpuyHi 3racarodi KOJIMBaHHS

4. Po3B’a3yBaHHs 3a/1a4 3a 1aHOIO TEMOIO.

JIit. 3. Ne 8.19, 8,30, 8.44, 8,50, 8.68.

3aBmanns Ha CPC: JIit. 3. Ne 8.22, 8.44, 8.62, 8.69.
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Tema 3.1. Konueanns.

MpakTuune 3auaTTA 2. BuMylIeHi KoJ1uBaHHS, 3SMiHHUIH CTPYM
1. Bumy1eHi KoJIMBaHHS.

2. Pe3oHaHC Ta yMOBH HOr0 BHHUKHEHHSI.

3. CtpyM 1 Hanpyra B KOJi 3MiHHOTO CTPyMY.

4. Po3B’s3yBaHHs 3a/1a4 3a IaHOIO TEMOIO.

JIit. 3. Ne 8.74, 8,84, 8.90, 8.97.

3aBnanns Ha CPC: JIiT. 3. Ne 8.72, 8.81, 8.96, 8.101.
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Tema 3.2. Xeuni.

IIpakTnune 3ansarra 3. XBuIi.

1. PiBHSIHHS, TapaMeTpH Ta BIACTUBOCTI XBUJIb.
2. AKyCTUYHI XBUJII.

3. EnexTpoMarHiTHi XBHII1

4. IntepdepeHiis XBUIIb.

5. Po3B’s3yBaHHs 33/1a4 3a JAHOKO TEMOIO.

11



JIit.3. Ne 9.25, 9.41, 9,56, 9.72.

3asgauns na CPC: JIit. 3. Ne 9.28, 9.46, 9.60

Tema 3.3. Onmuka.
IpakTuyne 3auaTTA 4. IHTepdepeHUisn eTeKTPOMATHITHUX XBHJIb.

13 1. InTepdepeHItis eaeKTpOMarHiTHUX XBUJIb Ta 1i TPAKTUYHE 3aCTOCYBaHHSI.
2. Criocobu OTpUMaHHS KOTEPEHTHHUX €JIEKTPOMArHiTHUX XBUIIb.
3. XapaKTepuCTUKU KOT€PEHTHUX XBHIIb.
4. Po3B’a3yBaHHsI 3a/1a4 3a 1aHOIO TEMOIO.
JIiT. 3. Ne 10.31, 10.36, 10.50, 10.77.
3apnanns Ha CPC: JliT. 3. Ne 10.32, 10.44, 10.51, 10.68.
Tema 3.3. Onmuxa.
IIpakTnune 3ansarTa S. {udpakuisa eJJeKTPOMarHiTHUX XBUJIb.
14 1. dudpakiiist e1eKTpOMarHiTHUX XBUJIb:
2. Audpaxiis eneKTpoMarHiTHUX XBWIb. Jndpakmiiina pemnriTka.
3. Po3B’s13yBaHH4 33724 32 JJAHOIO TEMOIO.
JIit. 3. Ne 10.31, 10.42, 11.19, 11,64.
3aBpannas Ha CPC: JIiT. 3. Ne 10.32, 10.44, 11.15, 11.62.
Po3nin IV. OcHoBH KBaHTOBOI (izuku
Temu 4.1 i 4.2. Keanmoea npupooa eaeKmpomazHimHo20 SUNPOMIHIOBAHHA
ma enemenmu amomuoi Qizuku..
IIpakTuyne 3aHaTTH 6. TenoBe BUNPOMiHIOBAHHA Ta Oy/10Ba aToMa.
1. KBanToBa mpupoza TEMIOBOrO BUIPOMIHIOBAHHS Ta HOTO 3aKOHH.
15 2. BopoBcbka Teopist Oy10Ba BOJIHENONI0HUX aTOMIB Ta BUCHOBKH 13 HET.
3. KBanTOBI 4ncia, enekTpoHHa 000JI0HKa aToMa.
4. Po3B’s3yBaHHsI 3a/1a4 32 1aHOIO TEMOIO.
JIit. 3. Ne 12.26, 12.58, 13.26, 13.36.
3aBpannas Ha CPC: JIiT. 3. Ne 12.25, 12.54, 13.20, 13.47.
Tema 4.3. Ocnosu K6anmoeoi mexaniku.
IIpakTnune 3aHATTA 7. OCHOBH KBAHTOBOI MEXaHIKH.
16 1. I'imoresa ne-bpoitns.
2. CniBBiTHOIIICHHS HEBU3HaueHOCTeH [ alizenOepra.
3. Po3B’s3yBanns piBHsAHHS Llpexninrepa.
4. Po3B’s3yBaHHs 3a/1a4 3a 1aHOIO TEMOIO.
JIit. 3. Ne 14.19, 14.33, 14.46, 14.49.
3aBmanns Ha CPC: JIit. 3. Ne 14.13, 14.38, 14.47, 14.59.
Po3nin V. ®izuka TBepaoro rijaa
Tema 5.1. Ocnosu 30nH0T meopii meepoux min.
17 IIpakTnyne 3ansarTa 8. Po3nmoain e1eKTPOHIB 32 eHepreTHYHMMH CTAHAMH.
1. dyHKIIA TYCTUHU TO3BOJIEHUX €HEPreTUYHUX CTaHIB Ta B1ICTaHb MIXK €Hepre-
TUYHHUMH PIBHSAMH B 30Hi.
2. @yukuis posnoaury depwmi-/ipaka Ta Makcsenna-boabsimana.
3. Po3paxyHOK KOHIIEHTpallii eJIeKTpOHIB MPOBITHOCTI Ta eHeprii Pepmi B MeTa-
nax.
4. EnexTponpoBiiHICTh METAIIB.
5. Po3B’g3yBaHHs 3a/1a4 3a JAHOIO TEMOIO.
JIit. 3. Ne: 15.13, 15.20, 15.28, 15,45.
3aBmanng Ha CPC: Jlit.3. Ne: 15.12, 15.24, 15.31, 15.40.
Tema 5.2. Enekmpuuni 1acmueocmi HanienpogioHuKie.
Tema 5.3. Konmaxkmui aeuwia.
IIpakTnyne 3anaTTa 9. ENexkTponpoBinHicTh HANIBIPOBiIHUKIB.
18 1. EnekTponpoBiJHICTh BJACHUX HAMIBIPOBIIHUKIB Ta 11 3aJIeKHICTh BiJ TEMIIe-
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parypmu.
2. EnexkTpompoBigHICTh AOMINIKOBUX HAMIBIPOBIMHUKIB Ta 11 3aJIeXKHICTh BiJl

TEMIIEPaTypH.
3. Buznauenns mmpunu 3a00pOHEHOT 30HM HAIIBIIPOBITHUKA Ta €HEPrii aKTUBA-
1i{ TOMIIIKKA B HAITIBIPOBIIHUKY.

4. Po3B’s3yBaHHs 33]a4 3a JaHOIO TEMOIO.

Jlit.3. Ne 16.30, 16.37, 16.48, 16.53.

3apnanns Ha CPC: JliT. 3. Ne 16.29, 16.38, 16.47, 16.62.

IpakTuyne 3auaTTa 10. @®OoTONPOBiAHICTH HANIBNIPOBIAHUKIB. EjlekTpOHHO-

19 | nipxoBuii nmepexin.
1.3MiHa HEpIBHOBaXHOI KOHIIEHTpallli HEOCHOBHMX HOCIIB 3apsay. Yac >KUTTS
HEOCHOBHHX HEPIBHOBAXHUX HOCIIB 3apsay. POTOMPOBIIHICTh HANIIBIPOBIIHUKIB.
2. BractuBocTi p—n nepexony.
3. Po3B’s3yBaHHs 3a]1a4 3a JaHOIO TEMOIO.
JIiT. 3. Ne 16.63, 16.67, 17.22.
3apnanns Ha CPC: Jlit. 3. Ne 16.64, 16.68, 17.17.
Tema 7.1. Amomne aopo ma padioakmuenicme. Aoepna enepcemuxa.
IIpakTnune 3ansarTa 11. AToMHe siapo. PanioakTuBHicTh. SaepHi peakuii
20 1. bBynoBa aToMHOTO siipa. XapakKTepUCTUKU aTOMHUX SJIEP.
2. Enepris 3B’s13Kky sinpa. [Tutoma eHepris 3B 3Ky Ta 11 3aJIeXKHICT BiJl MaCOBOTO
qucha.
3. PagioakTHBHICTh. 3aKOH Pai0aKTHBHOTO PO3IALTY.
4. SlnepHi peakuii MoAiy i CUHTE3Y sSAep. SlaepHa eHepreTuka.
5. Po3B’s3yBaHHs 3a/1a4 3a JaHOIO TEMOIO.
JIiT. 3. Ne 18.9, 18.16, 18.27.
3asgauns Ha CPC: JIit. 3. Ne 18.12, 18.21, 18.26.
21 | IIpakruune 3ausaTTs 12. MKP npoBoautbcs 3a temamu 4.35 5.1 - 5.3, 7.1 3rigHO po3-

KJIa/ly 3aHSTh.

5.3. JlabopaTopHi 3aHATTH

OcHoOBHI 3aBJaHHA HUKJY JJA00PATOPHUX 3aHATH

OcHo6Hi 3a80aHHs TAOOPATOPHUX 3AHATH 3 0AHO20 KPEOUMHO20 MOOYIs

- 3aKpIIUICHHS 3aCBOEHHS 3MICTY JIEKIIITHOrO MaTepiaiy;

- 3aCBO€HHS METO/(IB aHaII3y (DI3UYHUX SIBUIL,

- BUPOOJICHHS BMIHHS €KCTIEPUMEHTAIBHOTO JTOCIIKEHHS (PI3UYHUX SIBHILL;

- BUpOOJICHHS BMIHHS 00UMCIIeHb (PI3MYHUX BEIMUYMH 33 aHAIITUYHUMH BUpPa3aMU;

- BUpOOJIEHHS BMiIHHS 3aCTOCOBYBAaTH MaTeMaTUYHHM amapat JUist JOCIiIKEHHS Te-
BHUX (DI3UYHUX SIBUIIL.

ITicns BukoHaHHs 4-5 poOiT 3100yBayl 3aXUIIAI0OTh OTPUMaHI Pe3yJIbTaTH Ha
KOJIOKBIyMax

Ne Kinbkictsb
3/m Hassa 1a6opaTopHoi podoTn ayI.rof.

1 BuBueHHs nmonspu3aiiii cBiTIa 4

2 BuBUYeHHS 3aKOHIB TEMJIOBOTO BUITPOMIHIOBAHHS 4

3 BuBYeHHS ClIEKTpy aTOMa BOJHIO 4

4 MaruitHe o0epTaHHs IIOUMHY nossipu3anii (edpext Dapases) 4

5 JlocipKeHHs BIUTMBY TEMIIEpaTypy Ha €JIeKTPOIPOBIIHICTh METAJIIB 4

1 HaMiBIPOBITHUKIB
6 BuBueHHs 30BHIIIHBOTO (hoTOEDEKTY 4
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7 Hocningu @panka - ['epria 4
8 Busuenns epexry Pamzayepa 4
9 JlocipkeHHs iucnepcii cBiTia 4
10 JlocITipKeHHS! TEPMOEIIEKTPOHHOI eMicii 4
6. Camocriiina podora
HasBa Temu, 1110 BAHOCHUTBCS HA CAMOCTilHE OTIPaIIOBaHHS Kinbkicts
aya.rox

Tema 3.1. KonuBaunss.

Tema 3.2. XBui

Tema 3.3. Ortuka

—_| = =] =

Tema 4.1. KBanToBa npupoia eleKTpoMardiTHOro BUIPOMiHIOBaHHS (30B-
HImHINA GoToedeKT Ta HOTro 3aKOHH. 3aCTOCYBaHHS 1H()PAYEPBOHOTO BH-
MPOMIHIOBAHHSI Y BIHCHKOBIM TEXHIIIi)

Tema 4.2. EneMeHTH aTOMHO1 (hi3UKH 2
Po3paxynkoBa po6ora 3 tem:3.1-3.3; 4.1-4.2. 10
Tema 4.3. OcHOBU KBaHTOBOT MEXaHIKH 2
Tema 5.1. OcHOBH 30HHOI TEOPil TBEPAUX TiT 2
Tema 5.2. EnekTpuuHi BIaCTUBOCTI HaITIBIPOBITHHKIB 4
Tema 5.3. KoHTakTHi sBUIIa 4
Tema 6.1. [IpuHIMIM KBaHTOBOT eNeKTPOHIKH (BmacTuBocTi ga3zepHoro 2
BHUIPOMIHIOBaHHS Ta 3aCTOCYBaHHS JIa3e€piB HA MPAKTHII])

Tema 7.1. AToMHE IpO Ta paiOaKTUBHICTb. SnepHa eHepris 2
MKP 3 tem 4.3; 5.1 -5.3, 7.1. 2
IligroroBka 10 ek3aMeHy 30
Bceboro 3a cemectp 64

3 1aHOTO OCBITHHOI0 KOMIIOHEHTA 3aIUIAHOBAHO 1H/IMBITyallbHE 3aBJJaHHS Y BUTJIAIL
po3paxynkoBoi poootu (PP). Bono cripusie Oubin norimbaeHOMy BUBUECHHIO 37100yBadaMu
TEOPETHUYHOT0 MaTepiany, (JOpMyBaHHIO BMIHb BUKOPUCTAHHS 3HaHb JJIs BUPIIICHHS BIIO-
BIJTHUX NMPAKTUYHMX 3aBJaHb. |HIUBITyalbHI 3aBIaHHS BUKOHYIOTHCS 3/100yBayamMH camo-
CTIIHO 13 3a0e3MeueHHsIM HeOOX1THUX KOHCYJIbTAllll 3 OKPEMHUX IMHUTaHb 3 OOKYy BHKJIajadya.
HasiBHICTD MO3UTUBHUX OLIHOK, OTPUMaHMX 3/100yBadyeM 3a 1HAMBIAyalbHI 3aBJaHH, € He-

00X1THOIO YMOBOIO JIOITYCKY J0 CEMECTPOBOTO KOHTPOJIIO.
OcHOBHI 1T IHAUBITYATbHOTO 3aBAHHA:

- yiTKa oprasisaliist caMocTiitHOi po6oTH 3/100yBauyiB;

- MJABUILEHHS SKOCT1 3aCBOEHHS HaBYAIbHOTO MaTepiaiy;

- BUpOOJICHHS MOYaTKOBUX HABUYOK 1HKEHEPHUX PO3PAXYHKIB

InauBinyanbHe 3aBIaHHS.

Po3paxyHkoBa po6ora npoBoautbes 3a Temamu 3.1 — 3.3; 4.1 — 4.2. Koxuuit 3700yBaq

OTpUMYE€ IHIUBIAYyaIbHI 3aBJaHHS Y BUTIAAI 4 3a1a4. 3aXUCT BUKOHAHUX 3aBJaHb 1HIUBITya-

npHUM. PekoMmeHnayeThes niteparypa 1, 2, 3.
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KonTtpoabsHna po6ora
3 KpeIUTHOTO MOAYJIs 3aIUIaHOBAHO MPOBEIEHHS OJHIET MOYJIbHOI KOHTPOJIBHOI pOOTH
(MKP): MKP npoBonuthcs 3a Temamu 4.3; 5.1—5.3, 7.1 3riiHO pO3KiIaay 3aHATh.

OcnoBHa meta MKP- 31ilicHeHHs pyOi>KHOTO KOHTPOJIIO Ta JOCECIHHOI aTecTallii aka-
JEMIYHOI ycminHocTi 3100yBadiB. Miciie npoBenernss MKP - B ayauTopii 3riIHO po3KiIamdy.
MKP npoBoasThCs Ha MpakTUUYHOMY 3aHATTI Nel12 Ta po3paxoBaHa Ha JBI aKaJIeMiuHI TOJIMHH.
Metoauka npoBeaenass MKP. 3apnanns MKP ckinagaroteces 3 3 nmutanb (3ama4). Pexkomenay-
eThes iTeparypa 2; 3. [IpoBoAUTHCS MIIAXOM BHAAYl KOXKHOMY 3/100yBaueBi 1HIMBI Ty aIbHUX
3aBaaHb (3 3amay). Pe3ynbTaTl OroJonIyoThCsl Ha HAHOIMIKIOMY 3aHSATTI.

7. IlosiTHKA | KOHTPOJIb
7.1. ToaiTHKA OCBIiTHHLOr0 KOMIIOHEHTA

Cucrema BUMOT, fK1 CTaBJIAThCA Nepes 3100yBaueM:

e BIiJBiTyBaHH JICKIIIHUX, IPAKTUYHUX Ta Ja0OPaTOPHUX 3aHATH € 0OOB’A3KOBOIO CKJIa-
JI0BOIO BUBUEHHS Marepiaiy;

e Ha JIeKLIi BUKJIaJay KOPUCTY€EThCS BIACHUM IIPE3CHTALIHHUM MaTepiajloM; BUKOPUCTO-
BY€ TYIJI-AMCK JJIS BUKJIQJaHHS MaTepialy MOTOYHOI JIEKIii, JOAaTKOBOI iHpopmarii, 3a-
BJIaHb /10 IPAKTUYHUX POOIT Ta iHILIE; BUPIMIEHHS MPAKTUYHUX 3aBAAaHb Ta MOAYJIBHUX KO-
HTPOJIbHUX POOIT 3aBaHTAXKYETHCS HA TYTJI-THCK;

® TMTaHHS Ha JICKLIi 3a7af0ThCs Y BIIBEACHUH TSI HOTO Yac;

® IS 3aXUCTY MPAKTUYHOI 200 pOo3paxyHKOBOI pOOOTH HEOOXITHO PO3B’SI3aTH BiIIOBIIHI
3ajJaul, 3aBaHTAXUTH PILLIEHHS Ha YTJI-AUCK Ta BIANOBICTH Ha 3allUTaHH 00 PILIEHHS;

e 1a0OpaTOpHI 3aHATTS MPOBOAATHCS B Taboparopisax kadeapu. [lepeBipseTbcs miaroTos-
Ka 3100yBaviB 0 BUKOHAHHSA KOHKPETHOI JTabopaTopHoi podoTH. [licis oTpumanHs noiryc-
Ky 37100yBaui eKCIIepUMEHTAIBbHO OTPUMYIOTh pe3yJIbTaTU BUMIPIOBAHHS, SIKI 3alIUCYIOTh B
MPOTOKOJ po6oTH. OPOPMIISIOTH MPOTOKO POOOTH 1 BIJIMOBIIAI0OTH HA KOHTPOJIbHI MUTAH-
Hs. [Ipy ycnimHOMY 3aXUCTi IPOTOKOJTY OTPUMYIOTh BiIMOBIAHI Oau.

e MaTepiajJii OCBITHBOTO KOMIIOHEHTa MOXYTh po3MilryBaTuch y Google Classroom. Pe3yinb-
TaTU BUKOHAHHS 3aBJaHb NPUKPIIUIIOIOTHCS Yepe3 MEepCOHaIbHI CTOPIHKU 37100yBayiB BU-
moi ocBitu B Google Classroom. Kpim Toro, 3100yBadi BUIIIOi OCBITH MOXYTh BUKOPUCTO-
ByBaTH Google Classroom [1s1 HaJCHIIaHHS NUTaHb BUKJIAJady CTOCOBHO, SIK OMaHyBaHHS
MartepialliB OCBITHbOTO KOMIIOHEHTA, TaK 1 BUKOHAHHS [TOCTaBJIEHUX 3aB/IaHb.

e Buxopucranus HOYTOYKIiB/MOOLIbHUX Tesae(OHIB HA 3aHATTAX. [[poTArom HaBYaIbBHHUX
3aHATH yci MOOUIBHI TeNle()OHN MaIOTh MEPEBOAUTUCH HAa O€33BYKOBHI pexkuM pobotu. Ilpu
IIbOMY 3a00pOHEHO HAJICUJIaHHSA TEKCTOBUX IOBIJOMIIEHB, MPOCITYXOBYBaHHS MY3HKH, Ile-
peBipKa eNeKTPOHHOT MOIITH, COI[IAJIbBHUX Mepek Tolo. MoOuibHI TenedoHn Ta HOyTOyKU
MO’KHa BUKOPHCTOBYBAaTH 332 YMOBHM BHPOOHHUYOi HEOOX1THOCTI B HUX (3@ MOTOKEHHSM 3
BUKJIa/IaueM).

e [Iporarom HaBYAIBPHUX 3aHATH MOMJIMBOCTI 3700yBaviB BUIIOT OCBITH MOXXYTh PO3IITUPIO-
BaTUCh 3a gonomororo mry4yHoro intenekty (ILI). IIpu npomy xokeH 3 HUX MOBUHEH J0-
TPUMYBATHUCh NMPUHIMIIB BiIMOBIIATBHOTO Ta €THYHOTO 3aCTOCYBaHHS HOT0 TEXHOJIOTIH
B1IMOB1THO A0 momiTuky Bukopuctanus LI qns akagemiunoi gisutbHOCTI B KIII M. Iropst
Cikopcbkoro, 3aTBep/pkeHOi Ta yBeaeHoi B ail0 Hakazom Bix 09. 05. 2023 p.
NeHOH/157/2023 (https://osvita.kpi.ua/node/179).

e KoxHuit 3m100yBay 3000B’13aHUN JOTPUMYBATHUCS MPUHIUITIB aKaJeMI4HOI JOOPOUYECHOCTI.
[TucbMOBI 3aBIaHHS 3 BUKOPUCTaHHAM YaCTKOBUX a00 MOBHOYACTKOBUX 3all03WYEHb 3 1H-
X poOIiT 6e3 3a3HaueHHS aBTOPCTBA BBa)KATUMYThCS IjiariatoM. Bukopucranus Oynab-

15


https://osvita.kpi.ua/node/179

skoi iHdopmartii (Tekcrt, HoTo, UTFOCTpAIlii TOIO) MAlOTh OyTH MPABHJIBHO MPOIMTOBAHI 3
MOCUJIAHHSM Ha aBTOPA.

e 3no0yBauam MOXXYTh OyTH HapaxoBaHi Oaju 3a pilIEHHSM BHKJIaava.
- 320XO0YyBaJIbHI OaJli BHCTABIIIOTHCS 3a: PILICHHS 3a]ad Ha MEPIIOMY NPAKTUYHOMY 3a-
HSATTI; Y4acTh y (paKyIbTETCHKUX Ta IHCTUTYTCHKHX OJIIMITia/laX 3 OCBITHHOTO KOMITOHEHTY,
HAayKOBHUX KOH(EPHEHIISX, Y4acTh Yy KOHKypcax poOiT, MiArOTOBKA OIJISAJIB HAyKOBUX
npans Tommo. KinpkicTs 3a0xouyBaHux 6anis He Oinbire 10;

7.2. I10J105KeHHSI PO PEHTHHIOBY CHCTEMY OLIHKH YCHIIIHOCTI 3100yBayviB
Peiitunr 3700yBayua 3 OCBITHROIO KOMIIOHEHTY CKJIQIA€ThCs 3 OalliB, 0 BiH OTPUMYE 3a:
- 5 eKCIIpec-KOHTPOJIIB Ha IPAKTUYHUX 3aHATTSX;
- 2 Bigmosiai Ha I13;
- OnHy MOAYJIBHY KOHTpONIBHY poboTy (MKP) ;
- OnHy po3paxyHkoBy poooty (PP) ;
- Bukonanns ta 3axuct 10-tu nadoparopaux pooit (JIP);
- Biamoinge Ha ex3amMeHi.

CucreMma peiiTHHroBUX (BaroBux) 0aJjiB Ta KpuTepii ONiHIOBAHHSA
BinnoBinHo 10 KajdeHJapHOTO TUIaHY 3aHATH Ta pekoMeHaanii [1oaoxeHHs mpo peHTUHTOBY

CHCTEMY OIIIHKHM 3HaHb, CEMECTPOBHI HOPMATHBHHIA BaroBUi 0aj MPaKTHYHUX 3aHATH MPUITHS-
Ti HACTYTIHI IIKAJIM Ta BaroBi peHTUHTOBI Oay 1 KpUTEPil OL[IHIOBAaHHS 332 BUAAMU 3aHSTh.
CemecTpoBa Ta eK3aMeHaIlilfHa PEUTHHTOBI IIKAJIH MPUUMAIOTBCS y po3Mmipi Oais, 7, =

= 120 6aniB, 1y = 80 6aniB. R=17, + rz; = 200 6a/1iB - peHTUHIOBA IIKaJa 3 KPEAUTHOTO
MOJYJISL. [{/1s1 3pyUHOCMI OYiHI08AHHSA YChiHOCmi 3000y6auis sukopucmogyemo 200 6anvhy
petmun208y wKany, saka nomim nepesooumscs 8 100 banbny cucmemy.

1. Excnipec koHTpO.Ii
Barosuit 6an r, =15. /Inga orpumaHHs pedTHHTY » = 3X5 = 15 GaniB 3100yBau MOBHUHEH

OTPUMYBATH MO3UTHBHI OI[IHKU 32 BC1 BiJIMOBiAl HA MUTAHHS KOHTPOIIO MIATOTOBKH JIO 3aHST-
TS

- BIOMIHHO - TIOBHA B1N0BiAb (He MeHIe 90% notpidHoi iHdopmarii) — 15 Oanis;

- no0pe - 1O0CTaTHBO MOBHA BIAMNOBLAb (He MeHIe 75% noTpiOHi iHpopmallii), abo moBHa Bij-
MOBIJIb 3 HE3HAYHUMM ITOMIJIKaMU — 12-9 Oanis;

- 33/I0BUIBHO - HEMOBHA BiNOBIIb (He MeHIe 60% noTpiOHOT iH(opMallii Ta He3HauHI TOMHU-
JIKU - 6 0aJiB;

- HE3aJI0BUILHO - HE3aJ0BLIbHA Bi/IMOBIAb (HE BiAMOBi1ae BuMoram Ha 3 6anu) -0 Gais.

1. IIpakTu4Hi 3aHATTA
Barosuit 6an 7;;; = 10 6ani. [{ng orpumanHs pedTuHry » = 2X5 =10 GaniB 3700yBay mo-

BUHEH J[BA pa3W CAMOCTIHHO pO3B’s3aTv 3ajady abo JaTH /Bl MpaBUIIbHI BIAMOBIAI HA SKICHI
[IUTAHHS.
3n00yBay, sikuii 6epe aKTUBHY y4acTb B 3aHSTTI U JEMOHCTPYE SIKICHY HIATOTOBKY 0

HBOTO, MOXKE OTPHMATH 3a0X04yBaTbHui 6an (Gonyc) 75 < 2, ane B Mexkax 3aralbHOTO JiMITy

10% Big Rey, TOOTO HE OinbIirie 12 GaitiB 3a BC1 BUAM KOHTPOJIO Pa3oM.
[TincyMKOBHII CeMECTPOBHI PEUTHHT 3 MPAKTUYHUX 3aHATH BU3HAYAECTHCS HAOpaHUMU

HOPMAaTUBHUMM Ta 3a0X04yBaJIbHUMU 7, OalaMM CyMapHHUH BaroBuil Oan
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2. MoayJbHa KOHTPOJILHA podora (MKP)
MKP omintoerscs B 20 6aiiB, BiiTak BaroBHil peUTUHTOBUI OaJt 3a CEMECTp CKIIaiae

™"™Kp = 1 x20=20 GaJis.

BigminHO - (l” > 18) BUKOHaHO He MeHIe 90 % 3aBmaHHS;

oope - >r - BUKOHAHO B1] o OO0 o 3aBIAHHA,
Jlo6pe - (15 <7 <18) i 60% no 74%

3anosinbho - (12 £ 7 < 15) - pukonano ne Menme 60% 3aBIaHHS Ta HE3HAYHI TOMUJIKH;
b

He3anosinbHo - (#=0) - BukoHaHO MeHIe 60% 3aBIaHb.

2. Po3paxynkosa pooora (PP).
Baroswuii 6an rpp = 30 GamiB. Hopmu oriHIOBaHHS:
- BiamiaHO - r > 27 - BUKOHAHO BCi BUMOTH JI0 POOOTH;
- HoOpe - 24 < r < 27 - BUKOHaH1 Maii)e BC1 BUMOTH JI0 pOOOTH, ajie € HECYTTEBI TOMUIIKH;
- 3am0BinbHO - 18 < 1 < 24 - € HEOJIKK MO0 BUKOHAHHS BUMOT 10 pOOOTH 1 AEAKi MOMMUJI-
KU,
- HezagoBinbHO - (» = 0) - HE BiAMOBiTa€ BUMOTaM J0 3a/I0BUJIBHO.
[TincymkoBwmii peiiTuHT 3a PP BU3HAUa€eThCs KIIBKICTIO OaliB 32 BUKOHAHHS POOOTH.

3. JlaGoparopHi podoTn
- Barosuii 6an - 4,5.
- MakcuMaibpHa KUIBKICTB 3a BCi J1abopatopHi podotu 4,5 6 X 10 = 45 Gais.

- TIOBHI BIIMIOBi/Il HA MTUTaHHA 3 TEOPETUYHOTO MaTepially Ta MPaBUILHO OPOPMIICHHUI 3BIT Jia-
6oparopHoi podotn — 4,5 6
- MOBHI BIJMNOBi/I HAa MHUTAHHA 3 TEOPETHUYHOTO Marepiany Ta 3 MOMHJIKaMH OGOpMIICHHMA

- He TOBHI BIIMOBI/I HA MUTaHHA 3 TEOPETUYHOIO MaTepiady Ta MPaBUIbHO OOPMIICHHH 3BIT 3
n1abopaTopHOi poOoTH. ...... 25-156

- HETIOBHI1 BIJNOB1/Il Ha MUTaHHS 3 TEOPETUYHOTO MaTepiaity Ta 3 HOMUIKaMU O(pOPMIIEHUN 3BIT
3 mabopatopHoi pobotu ...1 6

- HEMpaBUJIbHI BIAMOBIJII HA TUTAHHS 3 TEOPETUYHOrO0 MaTepiaiy Ta BIICYTHICTb 3BITYy 3 Jabo-
paTopHOi pOOOTH ............. 0 6.

6. 3aoxouyBaibHi Oanu 3a:

JIOTIOB1/1b HA CEMIHAPCHKOMY BAHITTI. ...t v eueeneenetenteneentenenteneeneeneaneneeneanens +2++5
VYyacTte Ha omiMIiazgax, KOHQEpeHLisx, MOJEepHi3alis JabopaTopHUX poOIT, BUKOHAHHS 3a-
BJIaHb 13 y/JIOCKOHAJIEHHS METOAMYHHMX Ta AMJAKTHUHUX MaTepialiB 3 OCBITHBOI'O KOMIIOHEH-
Ty et eeteeeeettteeeeatteee e aateee e e ntteeeeannateee e nbbaee e e ntteeeeanteeeeeanttaeeeeantaeeeeantaeeeeannaeeeeentaeaeeanns +2++10
KajieH1apHuii KOHTPOJIbL TPOBOJUTHCS JBIYI HA CEMECTP 32 OKPEMHUM PO3MOPSIIKEH-

HsaM KIII im. Iropst CikopcbKoro, ik MOHITOPUHT TIOTOYHOT'O CTaHy BUKOHAHHS BUMOT CUIIa0y-
cy. BiH mpoBoauThCS BUKJIaIaueM 3a pe3ysibTaTaMu MOTOYHOrO peHTHHTY 3100yBada Ha Yac
aTecTarii. YMOBOIO 3aJI0OBUTFHOTO TIOTOYHOTO aTECTYBaHHS € OTPUMaHHS 3700yBadeM HEe MEH-
e 50% Bix peHTHHTY MaKCUMaJIbHO MOKJIMBOTO Ha Yac aTecTarlii.

3a mepmuil KaJleHIapHUNA KOHTPOJb 3100yBad MOYKE€ OTPUMATH TIOTOYHUN PEUTHHT 77=
46 6aniB. Tomy 3anikoBuii 6an nepioi atecraiii cknagae A, = 0,57y= 23 6aniB. Ha yac npyro-
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ro KaJleHJapHOTO KOHTPOJI0 MaKCUMAJIbHUM MOTOYHUN PEUTHHT CKIIagae r,= 86 Oanu. 3amiko-
Buii Oan apyroi arecraiii A,= 0,57,= 43 6anu.

OuiHBaHHA SIKOCTI 3HAHB i3 KPEAUTHOT0 MOY/JIs.
MaxkcuMajibHa cyma 0aJiiB CTapTOBOI CKIIQZ0BOI JOPIBHIOE 1oy = 120 Oaris.
CraproBuii (monepeiHiin) peuTHHT 3100yBavya JOPIBHIOE CyMi OaiB, OTpPUMAaHHUX 3 YCIX

KOHTPOJIBHHUX 3aXO[iB y CEMECTPI:
Reem = Texen + Tup + Tug + Tmip + Tpp = 15+10+45+20+30 = 120 Gauis.

YMoBa J0NycKY /10 eK3aMeHY. 3100yBad IOMYCKAEThCA 0 €K3aMEHY, SIKIIO BiH
Mae:

- CTApPTOBUN PEUTHHT Terapr = 0,5 7oy = 60 6aliB;
- 3apaxoBaHi BCi JIabopaTopHi poOOTH;
- 3apax0BaHO PO3PAXyHKOBY poOOTYy (0TpuMaHo Oinbiie 18 GaiB).

Ex3amenaniiina ckiaagoBa mkamau jopisuioe 40% Bin R ey, a came:
120-0,4
1-04
PeiiTHHT i3 KPeAUTHOI0 MOYJIs

R = R, + Rz =120 + 80 =200 6asiB

2-nii cemectp Ry = = 80 Oauxis;

Ex3amen

IlincymkoBuil 6anr 3100yBaya CKIafa€TbCs 31 CTAPTOBOIO PEUTHHIY Teraprl OaniB T'g
(MakcuMalibHA KUTBKICTH OaiB Ha ek3aMeHi jopiBHioe 80 OaliB), oTpuMaHuX 3700yBadeM Ha

eK3aMeHi.
Ha ex3ameni 3100yBaui BUKOHYIOTh MHCHbMOBY KOHTPOJBHY po0OOTY. [ 1IbOTO KOXK-
HUH 3100yBay caMOCTIHHO BUOMpae eK3aMeHAI[iiHuil OineT, SKUil MICTUTh JBa TEOPETHUYHUX
NUTAHHA 1 OJHE MpakTU4YHe 3aBJaHHA (3aaady). Ilepenik TeopeTHYHMX NMUTaHb 1 UMOBIPHUH
Habip 3a1ay 3100yBayaM BUIAE€ThCA HE MI3HIIIE, HIXK 32 MICALb 0 ek3aMeHy. KoxkHe Teopetu-
YHE MUTAHHS OLIHIOETHCS y 26 OaiiB KOKHE, a MpakTUYHE (337a4a) OLiHIoeThes Y 28 Ganis. Ha
€K3aMeH1 JI03BOJIEThCS KOPUCTYBAaTUCH mocioHukoM (kuura): 14. Kopueiiko O. B. ., Ckillbko

[. @. . Cxiupko O. I. 3a 3ar. pen. . ®@. Cxinpka. Disuka. [Ipaktukym. B 2 4. Yacruna 2. 3ara-

JpHa (hi3MKA Ta OCHOBM 30HHOI Teopil TBepamx Tix: Hay. mociOHuk/ K.: Bug-so IC331 KIII,
2013.-400c.
CucreMa OUiHIOBAHHS TEOPEeTUYHHUX MUTAHB(3a O/IHE MUTAHHS B OijeTi)

BIMIHHO MoBHa BiAMOBib (He MeHIIe 90% moTpiOHOT iH(pOopMaIlii) 26-23 OaiiB

noope JIOCTAaTHRO MOBHA BiAMOBIIL (He MeHIe 75% moTpiOHOT iH- | 22-19 GaniB
dhopwmartii, ab0 He3HAYHI HETOYHOCTI)

3aJI0BUIBHO He MoBHa BiANOBiIb (He MeHie 60% notpioHoT iHbopMmarii | 18-16 Gais
Ta JIeSIKi TOMUJIKH)

JOCTaTHBO He MOBHA BiANOBiAb (He MeHIIe 50% notpibHoi indopmamii | 15 - 10
Ta JeSK1 TOMUJITKH )
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HE3aJIOBUTBHO | HE3aJIOBUIbHA BIJMOBIb, BIACYTHICTh Oyab sKoOi Biamosiai, | 0 6amiB
BIJIMOBIIb HE MO CYTi MUTAHHS.
CucreMa ONiHIOBAHHA NPAKTHYHOI0 3aBAAHHA (3a1a4i).
BIIMIHHO MOBHUI 0E3MMOMUIIKOBHIA PO3B’SI30K 3a1a4i 28-25 OaiiB
noope MOBHUW PO3B’S30K 3a/1aul 3 HECYTTEBUMH HETOYHOCTS- | 24-22 OGann
MU
3a0B1JIBHO 3a/1aya po3B’s3aHa C IEBHUMU HEAOJIIKaMHU 21-18 Gaiis
JIOCTaTHBO € TIpaBWIbHI HAMAraHHs pO3B’s3aTH 3ajady, aje NoBHO- | 17 - 12
r'o pO3B’sI3Ky HE Ma€
HE3aJIOBUIBHO | 3aJ1a4a HEe pO3B’s3aHa 0 O0aniB

Cyma craproBux 0aJiB i 0aJiB 3a ek3aMeHaliliHy KOHTPOJIbHY Po00OTY epeBOAMThLCS 10
eK3aMeHaliiHOl ONIHKM 3Ti/IHO 3 Ta0JMIIel0 BUKJIAJAa4a:

Rp =171y + Rg Tpamuniiina omiHka
190-200 BIZIMIHHO
170-198 Iyke 100pe
150-168 no0pe
130-144 3a70BIJILHO
120-128 JOCTaTHBO

menuie 120 HE3a10BLIBHO

Jliisi npuBeieHHs Y BIANOBIIHICTD 3 YHIBEPCHTETCHKOI0 IIKAJIO0K 32CTOCOBYEThCS
NOHMKYBaJIbHMII KoediuieHT 1/2.

Kinpkicts OamniB TpanuitiiiHa omiHKa
95-100 BIIMIHHO
85-94 JIy’Ke 100pe
75-84 n00pe
65-74 3aJI0BUILHO
60-64 JIOCTaTHHO
meHme 60 HE3aI0BIJIBLHO

8. lonarkoBa inpopmalisi 3 OCBITHLOI0 KOMIIOHEHTA
Ilepenixk mporpamMHux nmuTaHb 3 Kypcy ¢i3uku 3a apyruii cemectp 2026 — 2027 H. p. ans

ckiagaHHs icnuty 3 kpeautHoro moxyist: PI3UKA. Yactuna 2. OcHOBH KBaHTOBOI (hi3MKH.

di3uka TBepAOro Tiia. OCHOBM KBaHTOBOI eNEKTPOHIKHU JIJIS 3100yBayiB 1-ro kypcy IHcTUTyTY
creniagbHOro 3B's3Ky Ta 3axucty iHdopmarii KIII im. Irops Cikopcbkoro.

1. TensoBe BUIPOMiIHIOBAHHS, HOTO PIBHOBAXXHICTh Ta XapaKTEPUCTUKU. AOCOIIOTHO YOpHE TiJIO.
Po3mnoain eHeprii B CIeKTpi BUIIPOMIHIOBaHHS a0COJIFOTHO YOPHOT'O TL1a. 3aKOHU BUITPOMIHIO-
BaHHS a0COIIOTHO YOPHOT'O TiJa.

2. ®opwmyna Penes - [Ixinca. Yiprpadioneroa karactpoda.

3. T'imotesa kBanTiB eHeprii. @opmymna [lnanka.
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*

10.
11.

12

13.
14.
15.
16.
. Hacose piBasHHs Llpeninrepa. Pisusuus lpeninrepa ns cramioHapHUX CTaHIB.
18.
19.
20.
21.
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22.
23.
24.
25.
26.
27.
28.

29.
30.

31.
32.
33.
34.

35.
36.

37.

38.

doTtoedekT Ta criocobu Moro crnoctepekeHHs. 3aK0OHU 30BHIMTHLOTO hoToedekTy. [loscHeHHs
30BHIMIHBOTO (poTOE(EKTY HAa OCHOBI KBAHTOBOT'O IMOTJIMHAHHS €JIEKTPOMArHiTHOIO BUIIPOMi-
HioBaHHs. PiBHsHus Effnmreitna ms goroedekty (;raboparopHa podoTa).

[ToHATTS PO KBAaHTOBY TEOPIIO €IEKTPOMArHITHOrO BUNpoMiHIOBaHHSA. DOTOH, Horo eHepris,
MIBUIKICTH, IMITYJIbC. KOpIyCKYJISIpHO-XBHIIBOBHH Iyali3M €JIeKTPOMArHiTHOTO BUIIPOMIHIO-
BaHHSI.

Snepna monens atoma. HecripoMOsKHICTh KITACHYHOI siIepHOT Mojieni. JIiHIHYacTHid CIIeKTp
aToMa BOJHIO.

[Toctynatu bopa. Jocmian ®panka ta ['epia.

EnemenTtapna OopiBCchKa T€Opisi BOAHETIOAIOHUX aTOMIB.

Enintuyni op6iTu. OpOitansHe kBaHTOBE uncio. [IpocTtopoBe kBanTyBaHHs. Maraeton bopa.
MarsiTHe KBaHTOBE YHCIIO.

Hocninu Iltepua ta I'epnaxa. [Tonstrs mpo edexrt 3eemana. Tpyanomnt Teopii bopa.

Cmin enextpona. CriiHoBe yrciio. KBaHTOBI cTaHu eeKTpoHiB y aToMi. KBaHTOBI dmcra.

. [Ipunnumu [Tayni. Enekrponna o6ononka atomMa. Di3M4HI MPUHIKAIH TO0YI0BU MTEP10IMIHOT

Ta0JINIII XIMIYHHUX CJIEMEHTIB.

®opmyna e - bpoiins Ta ii ekcriepuMeHTaIbHE MiITBEPAKEHHS.

KoopanHaTHO — iIMITyIbCHUI METO]T KITACHYHOT MEXaHIKH.

CniBBigHOILIEHHS HeBU3HAaUeHocTel ["aif3eHOepra Ta ix Gi3M4HUN 3MiCT.

VYSBJICHHS PO METOIY KBAaHTOBOI MeXaHiK/. XBHIbOBA (DYHKIIiS Ta 11 Pi3UUHU 3MICT.

Po3B's3anns piBasnHs peainrepa miist pyxy BUTBHOT MiIKPOYaCTHHKH.

Po3B'si3anns piBasiaHs lpeainrepa st MIKpOYaCTHUHKH B MPSAMOKYTHIHM MOTSHIIIMHINA sMi.
Po3B’s30k piBHsiHHA Llpeninrepa s moTeHiitHOTO 0ap’epy HECKIHYEHOT ITUPUHH.
Po3p’s3anns piBHsaHHA lpeninrepa ais moTeHLiiHOTro 6ap’epy ckiHueHoi mupuHu. TyHenb-
HUI e(eKT.

Edexr KBinke.

XosoaHa eMicisl.

KBaHnTOBO-MexaHiuHe nosicHeHHs edexry Pam3ayepa.

[ToHATTS PO KpUCTAIIYHY PEIIITKY Ta TUIIU 3B A3KIB aTOMIB Y TBEPAUX TLJIaX.

BuHUKHEHHS eHepreTHYHUX 30H IPU YTBOPEHHI KpUcTaiiuHoi pemiTku. [llupuna eneprerny-
HUX 30H Ta BIJICTaHb MIX PIBHSIMHU B 30HI.

3aroBHEHHSI EHEPTeTUYHUX 30H €JIEeKTPOHAMU. 30HU: BaJICHTHA, 3a00pOHEHA Ta MPOBIHOCTI.
EnexTponpoBiHICTh TBEPAUX TLI 32 30HHOIO TEOPIEIO.

@yHKIIS TYCTUHU J103BOJICHUX €HEPreTHUHUX CTaHiB. [IOHATTS PO KBaHTOBY CTAaTHCTUKY
®epmi — [lipka Ta ki1acu4yHy ctatucTuky MakcBesuia — bonbpiimana.

HesanexHicTh eHeprii elIeKTpoHiB B MeTalll BiJl TeMiiepatypu. Bupopkenuil enekTpoHHui ras.
EnextponpoBigHICTh MeTaliB Ta 11 3aJeXKHICTh BIJ TeMIeparypu (KJIacM4Ha Ta KBAHTOBA
Teopii).

[Tpouecu renepaiii Ta pekoMOiHaIlli pIBHOBaKHUX HOCIIB 3apsy y BIIACHUX HaIlIBIPOBIIHU-
kax. EnexTpoHHa Ta J1ipkoBa MpOBIIHICTb.

Po3paxyHok piBHOBaXKHOI KOHIIEHTpaLlli HOCIIB 3apsily B HaMiBIPOBITHUKY. 3aKOH JIIIOUMX Mac.
PiBenp @epmi y HamiBnpoBigHUKY. [lonoxenHs piBHA DepMi y BIIaCHOMY HaIliBIPOBIAHUKY.
Po3paxyHOK eeKTpOonpoBIHOCTI BIIACHOTO HAITIBIPOBIIHUKA. METOT BU3HAYCHHS IIIMPUHA
3a00pOHEHOT 30HHU.

JledexTH1 Ta TOMIIIKOBI HaMIBOPOBIAHUKHU. JJOHOPHI Ta aKLIENTOPHI AOMILIKH.

["enepartist Ta pekoMOiHaLlisl HOCIIB 3apsily y TOMIIIKOBHX MPoBiHUKaX. OCHOBHI Ta HEOCHOB-
HI HOCI1 3apsiy.

PiBHOBakHA KOHIIEHTpAIIisl HOCIIB 3apsly B TOMIIIKOBHUX MpOBigHUKaX. [Ton0oKeHHs piBHS
®epMi y TOMIIIKOBUX HAMIBIPOBIIHUKAX Y BUMIAAKY CUIILHOTO JIETyBaHHS.
EnexTponpoBiiHICTh TOMIIIKOBUX HaMiBIPOBIIHUKIB Ta i1 3aJI€KHICTh BiJl TEMIIEPATYPH.
MeTto/1 BU3HAUEHHS €HEePrii aKTHBAIIIl TOMIIIKH.
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39.

40.

41

42.
43.
44.
45.
46.

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

59.

60.

61.
62.
63.
64.
. OnTrunmii 3B’ 130K. Di3MYHI NPUHIUITN BOJOKOHHO — ONITUYHOTO 3B’ SI3KY.
66.

65

67.

68.
69.
70.
71.
72.

73.
74.

75.

76.

BuzHnaueHHs1 KOHIIEHTpaIlii, pyXJIMBOCTI 1 3HaKa HOCIIB 3apsiTy B HAMiBIPOBITHUKAX METOJAOM
edexTy Xosuia (3a1a4i B IPaKTUKyMi, JTiT. 3) .
BayTtpimmHiit poToedekt, iioro Buau. UepBoHa mexa GoroedexTy.

. PiBHOBakH1 Ta HEpiBHOBaXKH1 HOCIT 3apsaay. IIIBUAKICTb 3MiHM HEPIBHOBAXXHOI KOHIIEHTpAIiT

HOCI1B 3apsy i3-3a pekoMOiHarii. Yac >KUTTS HCOCHOBHHMX HOCIiB 3apsy.

[TousatTs npo siBumie audysii. Audysiitauii Ta qpeiidoBuii CTpyMu.

CuiBBimHomeHHs ERHINTEHA MK pyXJIMBICTIO Ta KoedimieHToM nudy3ii.

Judysiiina 1oBXKHA 3CYBY HOCITB 3apsy.

IHonsitTs nmpo edexr Nanna.

Enextponna emicis. Po6oTa BUX0Oy eneKkTpoHa 3 MeTally y BaKyyM Ta 1i 3aJIe)KHICTh Bij
HaIpy>KeHOCTI eneKkTpudHoro mojs (edpext LloTTki).

TepmoenekTpoHHa eMicis Ta ii 3aKOHH .

[TpoHUKHEHHS 30BHILIHBOTO €JIEKTPUYHOTO MO B METal, JIEIeKTPUK, HAIBIIPOBIIHUK.
Posnoxin nosnst B 6ap’epi. [llupuna 6ap’epy.

KoHTakT 1BOX HamMiBIPOBITHUKIB PI3HOTO TUITY MPOBiHOCTI. KOHTaKTHA Pi3HUIII OTECHITIATIB.
Posnogin enexkrpuunHoro nomus B p-n- nepexoni. [lupuna 6ap’epy.

Ctpy™m mpH npsIMOMY BKIIIOUEHHI1 p-71- IEPEXO.1Y.

CtpyM npu HenpsiIMOMY (3BOPOTHBOMY ) BKIIFOUCHHI p-#1- TIEPEXO.TY.

BrnacTuBoCTI €1eKTpOHHO — JIIPKOBOTO nepexoay. bap'emua emuicTh - Bapikanmu.
BurnpoMiHOBaHHS CBiTJa €IEKTPOHHO — IIPKOBUM Tepexo1oM. DOToi011 Ta CBITIOMI0 M.
KonTakT MeTan-meran Ta MeTana-HaliBIPOBIAHHK.

[ToHATTS PO reTepornepexom.

B3aemozist enekTpoMarHiTHOro BUMPOMIHIOBAHHS 3 PEYOBHHOIO: BUMYIIICHE MTOTJIMHAHHSI,
CIIOHTaHHE Ta BUMYIIICHE BUITPOMiIHIOBAHHS.

HacenenicTp Ta iHBepCcHa HACEICHICTh EHEPTETUYHHUX PiBHIB. MeToaM 3A1CHEHHS IHBEPCHOI
HACEJICHOCTI EHEPreTUYHHX PiBHIB.

KBaHTOBI miCHIFOBaYl Ta TEHEPATOPH.

Oco0mmBOCTI KOHCTPYKIIIT Ta pOOOTH IESKUX TUIIIB Jla3epiB. PyGinoBuii jiasep.

Iestiii — HeoHoOBHIT J1a3ep.

HaniBnposinHukoBi na3zepu. Jlazepu Ha retepornepexoax.

BractuBocTi 1a3epHOro BUITPOMIHIOBAHHS.

[ToBHE BHYTpIIIHE BiAOMBAHHS Ta TUITH ONTUYHUX BOJIOKOH. TEXHOJOTisI BATOTOBJICHHS
CBITJIOBO/IiB.

Hucnepcis ceitina. O6acti HOpMaIbHOT 1 aHOMabHOT Auctepcii. Jlucnepcis onTHYHUX
BOJIOKOH. Jlucrepcis e1eKTpOMarHiTHOro BUIPOMIHIOBAHHS IPU HOro po3MOBCIOPKEHH1 BOJIO-
KHaMH.

I'pananu. BBeneHHs 1 BUBEACHHS CBITJA Y CBITJIOBOJAX.

Jxepena Ta mpuitMadi ONITUYHOTO BUIIPOMIHIOBAHHSI.

Hocroinctea BOJI3

CkJaz Ta OCHOBHI XapaKTEpUCTUKU aTOMHUX si/iep 1 HyKJIOHIB. B3aemoiisi HyKJIOHIB Ta ysiB-
JIEHHS TPO SIJIEPHI CHITH.

Jedext macu Ta eHepris 3B 43Ky siapa. 3aleXHICTh MUTOMOI €Heprii 3B’ 13Ky sapa Bl HOro
MacoBOT0 YHCJIA.

Mopnueni simpa. [IoHSTTSI PO ME30HHY TEOPIIO SIACPHUX CHIL.

CriiikicTs sinep. Buam pagioakTuBHOro po3najy. 3aKkOHHM paJioaKTUBHOTO PO3Maay. AKTHB-
HICTBh JIKepesl paJi0oaKTUBHOTO BUIPOMIHIOBAHHSI.

[Tpupona sinepHoi eHeprii. BuaineHnHs eneprii npu noaiii Baxxkux siiep. JlaHIrorosa peaxiiis
noauTy simep. ATomHa 6om0Oa. SmepHi peakTopu.

Buninenns eneprii npu cUHTE31 JIETKUX sSAep. TepMosiepHa peaxilis.
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Po3po0HnkH po00o40i nporpaMm 0CBITHHLOr0 KOMIIOHEHTY (cujadycy):

JloieHnT xadenapu 3arajbHOl Qi3UKH

kaHz.(}i3.-maT. HayK, JoneHT IBan CKillbKO
(mimmmic) (HayKoBHI1 CTyIiHb, BUCHE 3BaHHS, BIACHE iM’s Ta IPIi3BHILE)

02.06. 2026 p.
YxBaJjieHo kadenporo 3araabHoi ¢izuku (mporoxoa Ne6 Bin 02.06 .2026 p.)
3aBiqyBayu kadeapu 3aranbHoi Gi3uKu

IOKTOp (.- M. H., ipodecop Cepriii PermeTHsk
(miamuc) (HayKOBUH CTyIiHb, BUCHE 3BaHHS, BIIACHE 1M s Ta i3 BUILIE)

02. 06.2026 p.

IMorom:xkeno Metonuunotro komicieto IC331 KIII im. Irops Cikopchkoro
(mpoToko Bifg . . 2026 p. Ne

IOpiit 'opaieako

(miamuc) (HayKOBHi1 CTYIIiHb, BUCHE 3BaHHSI, BIIACHE iM s Ta MPi3BHUIIIC)

ITorom:keno:
3aBinyBau CrenianbpHoi Kadenpu Ne 1

K.1.H., npodecop Bnagucias ['onb

TT1TITHC HayK. CTYIIiHb, BUCHE 3BaHHs, BIACHE 1M s Ta MPI3BHIIE
s
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