m HaujioHanbHWii TexHiuHKA yHiBepcuTeT YKpainm
Y «KUIBCbKUIM NMOMTEXHIYHUWA IHCTUTYT
a' imeHi ITOPA CIKOPCbKOIO»

Kadeppa 3aranbHoi pisnKu Ta
mopgentoBaHHA PisnUHUX npouecis

®IBUKA YHACTUHA 2. MATHETU3M. ONMTUKA. KBAHTOBA ®I3UKA.

Pob6oua nporpama HaBuyanbHoi gncumnniim (Cnnabyc)

PiBeHb BULLOT OCBITH
[anysb 3HaHb
CneujianbHicTb
OcsiTHA nporpama
Cratyc amcumnniim
dopma HaBYaHHA

Pik niarotoBKmn, cemectp

Ob6car gucumnninm

CemecTpoBuit KOHTPOAb/
KOHTPO/bHI 3axoam

Po3knapg 3aHATb

MoBa BMKNagaHHA

IHpopmaLia npo

PeKBi3anTK HaBYa/IbHOI AUCLUNAIHM

llepwu (6baxanaspcvkuil)

G Inocenepis, supobHuymeo ma 6y0i8HUYMEBO
G 1 Ximiuni mexuonoeii ma indcenepis
Ximiuni mexnonoeii ma indcenepis

Hopmamusna

3a04Ha

1 Kkypc, 6ecuanuii cemecmp
210 200un (5 kpeoumis) Jlexyii — 6 cooun, Ilpaxmuuni 3auamms
— 2 200unu, JlabopamopHi 3anamms — 8 200uH

Exsamen, mooynvna konmpoavra poboma, po3paxyHkoea
poboma

Yac i micye nposedenHss ayOumopHux 3aHams 6UKIAO0EHI HA
caumi http.//rozklad.kpi.ua/

Ykpainucoxa

NekTop: Apo3aeHKko OnekcaHapa BonognmumpisHa, o.drozdenko @kpi.ua, a-

drozdenko@ukr.net, zfftt.kpi.ua,

MpaKkTnyHi: Apo3aeHko OnekcaHgpa BonoanmmpieHa, o.drozdenko@kpi.ua, a-
drozdenko@ukr.net, zfftt.kpi.ua,

NabopatopHi: po3aeHKko OnekcaHapa BonogmumupisHa, o.drozdenko@kpi.ua,
a-drozdenko@ukr.net, zfftt.kpi.ua,

physics.zfftt.kpi.ua

KepiBHMKa Kypcy /
BUKNagavis

Po3mileHHA Kypcy

Mporpama HaB4YaNAbHOI AUCLUNAIHK
1. Onwuc HaBYanbHOI AUCUUNAIHK, i MeTa, NpeaMeT BUBYAHHA Ta pe3y/bTaTU HaBYaHHA

Kypc ¢pizuKku € pyHOameHmMabHOO OCHOBOK O/ 8UBYEHHA Uino20 pAdy ducyunnid npogecitiHoi
ma npakmu4yHoi NiG2omosKuU iHXeHepie pi3HUX Hanpamie niGeomosKu. B npoyeci sugyeHHA oucyunaiHu
«®i3uka» cmydeHmu HabyOdyme rpyHmMoeHe pO3yMiHHA 30KOHI8 Mnpupoou, MOKAAOeHUX 8 OCHO8Y
iHM#eHepHUX Ma 00CAIOHUUbKUX pilueHb rnpu supileHHi pi3HUx 3a60aHb.

Mema Has4anbHOI ducyunniHu

®i3uKka € 00HIED 3 OCHOBHUX MPUPOOHUYO-HAYKOBUX OUCYUNAIH, 8 AKUX 8UBYAHOMbLCA 3AKOHU
Hexcusoi npupodu. [1i0 npupoOHUYUMU HAYKAMU Cb0200Hi MOMCHA PO3ymMimu mi 2any3i 3HaHb, 8 AKUX
mMoxce bymu nposedeHuli ekcrniepumeHm 04 MiOmeepoxeHHA npunyuweHs i moodenell, 6UCYHEHUX
meopiero i nposedeHux o0ocnidis. EB0AOUIA pPO3BUMKY MNPUPOOHUYUX HAYK 00380aUAd iCMOMHO
PoO3WUPUMU YUM HAYKaM Memo00s102it0 00CAIOMEeHb MOPIBHAHO 3 hinocogiero, YacCMUHOK AKOI 80HU
bynu, i nepemsopumu ix i3 cno2na0an6HUX 8 eKCrepuMeHmasbHi.
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B Knacu4Hux Kypcax izuku cmyoeHmu 8ugs4yarome 3aKOHU Npupoou, AKi € OCHOBO Nnepesam Hoi
binbwiocmi  iHMEHepHUX, MexHiYHUX ma biomexHos02iYHUX OUCYUMAIH, AKI HUHI € camocmiliHumu
0b6s1acmamu 00cnidnceHb ma nPaKkmMuku.

Memoto susyeHHa QucyunaiHu € hopmysaHHa y malibymHix gpaxisuyie cmilikux 3HAHb 3 3GKOHI8
npupoou, yMiHHA BUKOPUCMOBYBAMU OMPUMAHHI 3HOHHA MNpuU N00AAbWOMY BUBYEHHI CrieyianbHUX
ducyunnid, a makox y malibymili npogpecilinili disnoHocmi. ®opmysaHHA 30amHocmeli:

- 30amHicmb 3acmocosysamu 3HAHHA Y MPAKMUYHUX CUMyauyisx;

- 30amHicmb s4umucs i 080s100i8aMU Cy4aCHUMU 3HOHHAMU;

- 30amHicmb 8uKopuCmMo8y8amMu 3HAGHHA 3 MaMeMamuKu ma ¢i3uku 8 06cA3i, HeobxioHomy 015

00CA2HeHHA IHWUX pe3ysn6mamie 0c8imHbOI npo2pamul.

NMpedomem Has4anbHOI QucyUNAiIHU — OCHOBHI MOHAMMA MA 3GKOHU HEXCUBOI NPUpPOOU.

Micna 3aC80€HHA HABYAMALHOI  OUCYUMAIHU cmyOdeHmM 08UHEH 3Hamu ma emimu
BUKOpUCMOBY8aMuU 3HAHHSA 30KOHI8 Hexcusoi npupodu Ha pieHi, HeobxiOHomMy 0715 O0CS2HEeHHA IHWUX
pe3ysibmamie O0C8IMHbOI NMPo2pamMu, 30KpPemMa, mux, WO sexams 8 O0CHO8i OucyunaiH ¢axoeo20
CMIPAMYBAHHA: MEXAHIKU, MepMOOUHAMIKU Ma iH.

Ilpozpammni pezyromamu Haguanna:

- Bmimu 3acmocosysamu cy4acHi Mamemamuy4Hi Memoou 0714 p038’A3aHHA MPAKMUYHUX 300adY,

noe’a3aHux 3 00CNIOHEHHAM i MPOeKMy8aHHAM XiMiYHUX rpouecis. Bukopucmosysamu 3HAHHA

hi3uKu 0218 aHai3y Yyux npouyecis.

- Bukopucmosyrodu mikpobionoeivyHi, ximiuHi, pizudHi, izuko-ximiyHi ma bioximiyHi memoodu,

emimu  30ilicHoeamu  XimiYHUli ~ KOHMpoab  (8U3HAYEHHA  KOHUeHmMpauii  po34uHie

Ode3iHgpiKysanbHUX 3acobis, MumpysasnbHUX d2eHmi8, KOHYeHmMpauii KomnoHeHmis cepedosuwia

mouw0), mexHos102iYHUl KOHMpPOb;

- ba3yro4ucb Ha 3HAHHAX PO 3AKOHOMIPHOCMI MEXAHIYHUX, 2i0pOMexaHiYHuUX, menao- ma

MAcoobMiHHUX [poyecie ma OCHOBHI KOHCMPYKMOPCbKi ocobausocmi, emimu obupamu

8i0N08iOHe yCMAamKy8aHHA y NPoyeci MpoekmysaHHs supobHUYMe XiMiYHUxX npodyKmig pizHo20

nMpu3Ha4YeHHA 0718 3ab6e3neyeHHsA iXx MaKcumManbHoi egpekmusHocmi.

CmydeHm nosuHeH ymimu:

MnoedHysamu meopito i NPAKMuKy 0714 pP038'A3y8AHHA NMPAKMUYHUX 30800HbL; 30CMoOcosysamu
MPUHYUNU CUCMEMHO020 QHAI3Y, MPUYUHHO-HACMIOKOBUX 308°A3Ki8 MiX 3HA4Yywumu akmopamu ma
HayKosuUMU i MexHIYHUMU pilleHHAMU, Wo npulimaromecs nid 4ac po3s8’a3aHHA CKAAOHUX npogeciliHux
3a0ay; 3Haxooumu rompibHy iHhopmayito y nimepamypi, KOHCysAbmysamucs i 8uxkopucmosysamu
Haykosi 6a3u OaHUX ma iHWi 8i0NoeiOHI Oxcepena iHpopmauii 3 Mmemoro 0emasnbHo20 BUBYEHHS |
00CiOHEHHA IHX¥EeHepHUX NUMAHb 8i0nogidHo 00 creyianizauyii.

Micna  ycniwHoO20 30CB0€HHA  OuUCYunaiHU, cmydeHm MosuHeH 807100imu  Habopom
KoMneTeHTHocTe 6GaKanaBpCbKOro piBHA, 30Kpema: 34aTHICTb 3aCTOCOBYBATM 3HAHHA | PO3YMIHHA
HayKkosux ¢hakmis, KoHyenyil, meopil, npuHyunie i memodis, HeobXxiOHUX 05 NIOMPUMKU iHHEHEPHOI;
30amHicmbe 00 abCMPAKMHO20 MUCAEHHA, AHAANI3y ma cuHmesy; 30amHicme npulimamu ob6rpyHmMoeaHi
piweHHA; 30amHicme npayrosamu iHOUBIOYasabHO, 30amHICMb NPAyeamMu 8 KOMAHOI; 30amHicmb
eheKmuBHO BUKOPUCMOBY8AMU MEXHIYHY simepamypy ma iHWi Oxcepena iHgpopmayii; 30amHicme
3acmocosyeamu 3HAHHA | PO3yMIHHA HayKosux ¢hakmis, KoHuenyili, meopili, npuHuunie i memodis,
HeobxiOHux 0218 nidmpumKu dignbHocmi 8 cghepi caoei npogpeciliHoi disneHocmi



2. MpepeKBi3uTU Ta NOCTPEKBI3UTU AUCLUUNIHU (MicLe B CTPYKTYPHO-NIOriUHIA CXemMi HaBYaHHA 3a
BiANOBiA4HOIO OCBITHLOIO NPOrpPamolo)

Jlucuyunaina 6a3yemuvCa Ha 3HAHHAX 3 G13UKU Ma MAMemMamuku, 3aC80EHUX 8 PAMKAX
3a2anvHoi cepedHboi oceimu. BusueHHs kypcy nepedbauae suKopucCmaHHa HABUUYOK 3 Meopii 1
MexHIKU eKxcnepumMeHmy ma mMamemamuyvHux Hasu4ok, wo Habysarmscs 3a napaneabHo20
8UBUEHHA MamemamuuHux oucyuniaii. HeobxioHuUM enemeHmoM npu 8usueHHi OUCUUNATHU €
080/1001HHSL NOHAMIUHUM MA MAMEeMAMUYHUM anapamom mamemamuyHo20 aHaNi3y,
amanaimuuHoi 2eomempii, AiHIlIHOI anz2ebpu ma 6exmopHo20 aHaaidy. Oxkpemi NumMaHHs
8UMA2A0OMb BMIHHA PO368’A3AHHA Halinpocmiwux dugepeHUuiarbHUX PIBHAHD, WO 8UBUAMD Y
pamkax oucyuniainu «/[ugepeHuianbHi pieHAHHS».

Habymi 3HaHHs ma YMiHHA npu nodaabuwomy HasuaHHi 6ydyms 3acmocosysamucs
npu 8usueHHl 9K 3a2aAbHO-MEXHIUHUX Mak 1 cneylaabHux Jucuunain ( gizuuna ma xoaoioHa
Ximis, mowo).

3. 3MiCT HABYAJIbHOI JUCIUILIIHM

Kypc ¢iszuku ckiazjaeTbes 3 IBOX 3MICTOBUX MOAYJIIB. Y TEPIIIOMY CeMeCTPi BUBYAETHCSA MOAYJIb
«MexaHnika, MoJieKyJIsgpHa disdruKa Ta TepMoAnuHaMiKa. EjlekTpocTaTUKa Ta eJIEKTPUUHUIN
CTPYM. »

Pozainm i Temu Kypey Gi3uKu:

Po3znain 4. Maraetusm

Tema 4.1. MartiTHe moJie

Tema 4.2. EleKTpoMarHiTHe 1oJie

Po3nain 5.0nTuka

Tema 5.1. XBUIbOBa ONTHKA.

Tema 5.2. KBanTtoBa ontuka

Poznin 5. AtomHa ¢i3uka.

Tema 5.1. bopiBckka Teopisi BOAHEBOTO aTOMa
Tema 5.2. KBanToBa Teopist aToMa 1 MOJIEKYJIH.

Poznin 6. di3uka TBEpI0TO TLIA.

Tewma 6.1. TemoBi BIaCTUBOCTI KPUCTATIB.
Tema 6.2. KBantoBa cratuctuka ®epmi-/lipaka.
Tema 5.3. HaniBnpoBiAHUKH Ta HAATPOBITHUKH.

Pozain 7. ®di3uka aTOMHOTO si/ipa Ta €IEMEHTapHUX YaCTOK.
Tema 7.1. BynoBa sigpa. AnepHi peaxiii.
Tema 7.2. EneMeHTapH1 YaCTUHKHU.

4. HaBuasipbHI MaTepiaiu Ta pecypcu
Ba3sosi indopmariiiHi pecypcu

1. Kyuepyk .M., I'op6auyk L.T., JIyuuk ILI1. 3aransuuii kype ¢izuku. T.1.- K.; Texnika, 1999 p.- 536 c.
(HTB) BuBuaTH peKOMEHA0BaH1 PO3LIN

3



7

Hon
8.

10.

11.

12.

Kyuepyk I.M., T'op6auyk I.T., JIymuk ILII. 3aranenamii kypc dizuku. T.2.- K.; Texnika,2001p. - 452 c.
(HTB) BuBuaTH peKOMEHAOBaHI PO3ILITN

Kyuepyk I.LM., T'op6auyk I.T., JIyruk ILII. 3aranenmii kypc dizuku. T.3.- K.; Texnika, 1999 p - 520 c.
(HTB) BuBUaTH peKOMEHI0BaH1 PO3ALIH

bap’sxtap B.I'., bap’saxrap 1.B.,I'epmam JLII.,Jlopruii C.O., Mexanika-K; HaykoBa nymka,2011 p.-
350 c.

O.I1.Ky3p,0.B.Ipoznenko,O.B.JlonsHiBcbka 3aranbHa ¢i3uka. [HTepHET-pecypc 3a  aapecoro
http://physics.zfftt.kpi.ua BuB4aTH MOBHICTIO

JlaGopatopui po6otn 3 kypcy 3ATAJIBHOI ®I3UKU. IarepHeT-pecypc 3a  aapecoro
http://physics.zfftt.kpi.ua/mod/page/view.php?id=540 BuBuaTu BimmoBimHO a0 rpadika BHKOHAHHS
1abopaTopHUX poOIT

. Uepros JI.T'., Bopob6iioB A. A., 3agaui 3 ¢iszuku. - M., Buma mkosa 2007. (HTB)

aTkoBi iHopmaniiini TKepesa

3aranbHa ¢i3uka: Junamika [EnekTpoHHu pecypc]| : METOOUYHI peKOMEHAalii A0 pO3B'sS3yBaHHSI
3a1a4d sl CTYJCHTIB 1HCTUTYTY TEJIEKOMYHIKAIIHHIX CHCTEM Ta IHIIMX TEXHIYHHUX (DaKyJIbTETiB /
HTVY «KIll» ; yknan. A. B. Hemuposcebkuii, O. B. JIpo3aenko, O. I1. Ky3b. — EnexTpoHH1 TeKCTOBI
mani (1 aitm: 1,34 Moaiit). — Kuie : HTYY «KIIl», 2011. - Ha3Ba 3 ekpana. —
Hoctyn: http://library.kpi.ua:8080/handle/123456789/1332
®izuka. Po3nin «Enexrpuka i maraetusm» [ Enekrponnuii pecypc] : KOHCHEKT JISKIiH AJsl CTY/ACHTIB
cnenianbHocTel «IIpomucnoBa 6ioTexHonorisny, «OdnagHanHs papMaleBTUYHOI Ta MIKpOO10JI0T14HOT
npomucioBocti» / HTYY «KIID» ; ykmag. O. I1. Ky3s. - Enextponni tekcrosi mani (1 daiin: 7,44
Moaiit). — Kuie : HTYY «KIll», 2009. - Ha3Ba 3 ekpana. — J[ocrtym: http:/library.ntu-
kpi.kiev.ua:8080/handle/123456789/153
Physics chapter: Electrostatics [Electronic resource] : self-study course-book for the students of
Biotechnologies and Chemical Technologies faculties, speciality 6.051401 «Biotechnology»,
6.051301 «Chemical technologies» / O. V. Drozdenko, O. V. Dolyanovskaya, O. P. Kuz, Voloshuk,
I. P.; NTUU «KPI». — Electronic text data (1 file: 2,01 Mb). — Kyiv : NTUU «KPI», 2015. — 115 p. —
Title from screen.

Drozdenko, O. V. Physics. Magnetism [Electronic resource] : course book for foreign students of

Engineering specialities / O. V. Drozdenko, O. V. Dolianivska, O. P. Kuz ; NTUU «KPI». —

Electronic text data (1 file: 2,95 Mb). — Kyiv : NTUU «KPI», 2014. — 103 p. — Title from the

screen.

Himaposa, Onena BomogumupiBHa. 3aranpHa ¢izuka. MexaHika :MOJIyJIbHE HABYaHHS :

monorpadis /O.B. [limaposa, B.M. Kanuta, B.M. JIokteB ; MiHiCTEpCTBO OCBITH 1 HAYKH YKpaiHU,
Hauionanehuil TexHiyHuiA yHiBepcuTeT YKpainu "KuiBCchbKuil moniTeXHIYHUNA 1HCTUTYT iMeHi [rops
Cikopcebkoro".Bunanns apyre, 6e3 3miH. —KuiB :KIII im. Iropst Cikopcskoro,2019. —185 c.

13. Jlonatuncekuil, IBan €BcTaxoBud. 30ipHUK 3a7a4 3 (i3UKU : HaBYaIbHUH MociOHuK / .E.

Jlonatuncekuit, I.P. 3auek, C.O. IOp'eB, O.b. binenbka [Ta 14 iHmux] ; MiHICTEPCTBO OCBITH 1
Hayku Ykpainu, Harionansauit yHiBepcutet "JIpBiBcbKa nosiTexHika". — JIbBiB : BugaBHUIITBO
JIpBiBCBKOI momiTexHikn, 2021. — 242 c.

14. bpurinens, B. [1. ®i3uka: Mexanika - Buumocs po3B’s3yBaTu 3aaaui. KomneHncauiifnuii Kypc

[EnextpoHHMii pecypc] : HaBd. mocib. s 3100yBauiB crymneHs Oakanasp / B. I1. bpurineus, C. O.
[Togmacos, O. B. Martsiituyk ; KIII im. Iropst Cikopcerkoro. — Kui : KIII im. Iropst Cikopcbkoro,
2021. - 221 c.

https://ela.kpi.ua/handle/123456789/40971
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15. di3uka. KomriekcHa miAroToBKa A0 30BHINTHEOTO He3alekHOTo orfiHtoBaHHs / Ykian. H. Ctpyx,
B. Mamtok. C Ocran’tok. — TepHonins : [ligpyunuxu ta nocionuku, 2015. - 432 c.
16. Tectru 3 kypcy 3aranpHoi  ¢i3uku. [EnmektponHuii pecypc]. — Pexum  nmocrtymy:

http://physics.zfftt.kpi.ua/course/view.php?id=14

17.Jlonatuncbkui, IBan €BcraxoBuy. 301pHUK 3a/1a4 3 (DI3UKH : HABUATLHUN MTOCIOHUK /
I.€. Jlonatuncekuid, I.P. 3auek, C.O. IOp'es, O.b. binenbka [Ta 14 iHmmXx] ;

MiHicTepCcTBO OCBITH 1 Hayku YKpainu, HarionansHauii yHiBepcuteT "JIbBiBChbKa

noynitexHika". — JIbBiB : BumaBuunrso JIbBIBCcbKOI monmiTexHiku, 2021. — 242 c.

18.T"amouenko, Citnana /ImutpiBHa. MexaHika : HABYaIbHO-METOJUYHUN TOCIOHUK

JUISL CaMOCTIMHOT poO0TH 3 AMCHUILTIHY "Di3uka" : A7 CTYJEHTIB TEXHIYHUX
cnemianbHocteli / C.J1. 'anouenko ; MiHiCTEpCTBO OCBITH 1 HAYKH Y KpaiHu,
Hamionansuuit Texuiuamii yaisepcuret "XIII". — Xapkis : TOB "B Cmpasi", 2021.

—115c¢.

HaBuyanbHUI KOHTEHT

5. MeTtoguKa onaHyBaHHA HaB4Ya/IbHOI AUCLMNAIHU (OCBITHBOrO KOMMNOHEHTA)

JIekiiniui 3aHATTA

Ne

o/ Temu nexuiil, nepeaik OCHOBHUX NUIMAHb

PekomeHOayii uj000 30CB0EHHA

MarniTHe mose Ta oro xapakrepuctuku. 3akoHu bio-Casapa-
1 Hann‘aca, AMnep‘a, JlopeHnia. Pyx 3aps/UKCHUX YaCTHHOK B
MarHiTHomy moJi. EnekrpoMarHiTHa iHayKIis 3akoH ®apajest.
SBuie camoinaykiii. B3aemoingykiis

OnparirroBaHHs JEKLIHHOTO
MaTepiaiy 3a JpKepeaMu
[2], [11] EnekTpuka Ta MarueTusm

XBuiboBa onTuka. IHTepdepenuis cBitina. Judpakmis cpitia.
2 | Ilomspusamis cBitna. Jlucmepcis, MOTTUHAHHSA Ta PO3CIIOBAHHS
CBITJIA.

OmnpatroBaHHS JIGKIIIHHOTO
Mmarepiany 3a JKeperamMu

[3], [14], [15], OnTtuka Ta aToMHa
¢i3uka

di3uKa aTOMHOTO s]pa Ta eJIeMEeHTapHUX 4yacToK. bynosa spa.
SAnepHi peakii.

OnpairroBanHs JEKIIHHOTO
Marepiaiy 3a JpKepeaaMmu
[3] ssmepHa di3zuka

IIpakTUaHi 3aHATTA
OCHOBHHUM 3aBJaHHAM 1IHKJIY IIPpAaKTUYHUX 3aHATb €
HpHﬁOMaMH 1 MeTOJaMU IIPAKTHUYHOTIO 3aCTOCYBAHHA 3HAHD.

OBOJIOJIHHS CTyZeHTaMU

Ne n/n HasBa Temun 3aHATTA Ta Nepesnik OCHOBHMX nuTaHb (nepenik anpgakTUYHKUX 3acobis,
NnocunaHHA Ha niTepatypy)
Po3ginn $pi3nMKu 3rigHO HaBYaNbHOro NAaHy
1 [4] KomnneKkcHi TecTn 3 po3ainy «ONTUKa»
2 [4] kKomnneKcHi TecTn 3 po3ainy «ATomHa dismKka»

JIaGopaTopHi 3aHATTA

Y npyromy ceMecTpi CTyZIeHTH BUKOHYIOTh JIabopaTopHi pobotu 3 mukiy «EjekTpuka Ta
MarHetusm», «OnTuka» Tta «AtromHa GisWKa» BIANOBIZIHO [0 BCTaHOBJIEHOro rpadika Ta

POBKJIa/Ty 3aHATb.



http://physics.zfftt.kpi.ua/course/view.php?id=14

OCHOBHUM B3aBJaHHAM ITUKJIY JabOpaTOpHUX pOOIT € HaOyTTA CTy/JeHTaMu JOCBiIy
IIPOBEJIEHHS €KCIEPUMEHTAIBHUX JIOCII/KEHb IIPU IEPEBIPIli MOJIOKEHb TeOpil Ta 3aCBOEHHSA
IIpaBuyI 0OPOOKH eKCIIepUMEHTAIBHUX TaHUX Ta 0OPMJIEHHS O/IepKAHUX PE3YJIbTATIB.

Jlna miarotoBku A0 pobotu B JabopaTtopii Tpeba: 1) BUBUMTH IIOJIOKEHHS Teopil; 2)
MIATOTYBATH MIPOTOKOJI JOCTI/?KEHH; 3) BUKOHATU BIPTyaJIbHY JIa0OpPaTOPHY POOOTY; 4) MPOUTH
ToNepeAHIN TeCT /IS IePeBIPKU TOTOBHOCTI /10 BUKOHAHHS J1abOpaTOpHOI poO0TH

No
/1
2-1 BuBuenHs mocra YiHCTOHA
2-5 | JlocimimkeHHS €JIEKTPUYHOTO TIOJIST
3HiMaHHS KPpUBOI HaMarHiuyBaHHs Ta IETJI ricrepe3ucy (pepoMarHeTHKIB Y
3MIHHUX MarHiTHUX IOJIAX
2-13 | JlocTiiKeHHs 3racalounx eJIEKTPUYHUX KOJTUBAHb
3-1 BuBuenHs iHTepdepeHIiil cBiTIa
3-3 | Buznauenusa audpaxiiii cBiTia
3-8 | JociiikeHHsA TENI0BOIO BUIIPOMIHIOBAHHSA
3-11 | JlocimipkeHHs CIIeKTpa aToMa BOHIO

Haszsa 1abopaTtopHoi po60TH (KOMI'FOTEPHOTO ITPAKTUKYMY)

2-11

6. CamocrTiiiHa poboTa cTygeHTa

Camocmiuina poboma cmyoeHma 8KI0YA€E: ONpayro8anHs 1eKyitiHo2o mamepiany ma
OKpeMux numanb meopii, sKi UHOCAMbC HA CAMOCMIlIHe ONpaylo8ants, Ni020MoeKa 00
NPAKMUYHUX 3AHAMb, PO36 SA3V8AHHA 3A0AY OOMAUWHLO20 3AB0AHHS, NIO20MOBKY 00
J1abopamopuux pooim, nid2omosKy 00 MOOYIbHOI KOHMPOAbHOL poOOMU.

OmnpartroBaHHs JICKIIIHHOTO MaTepialy IPOBOIUTHCS PETYISIPHO MPOTATOM CEMECTPY
3a KOHCIIEKTOM Ta 3a PEKOMEH]IOBAHOIO JIITEPATYpor0. 30KpeMa CaMOCTIIHO 1 JIEeTalbHO
OTPAITIOBATH CIIAYI0Y1 PO3ALIM Ta MUTAHHS:

MaruitHe moJe.

Pyx 3apsikeHHX 4YaCTUHOK B MarHiTHoMy moji. Omuc MarHiTHOTO moJjs B
marHeTukax. HamarniuyBanHst maruetukis. Jia-,mapa-,pepo-,antudepo-,(pepiMarHeTukH.
HamarniuyBanHs Ta nepemaraiuyBanHs pepomaraeTukiB. EnekrpomarniTHa iHIyKIis
3axoH Dapanes. SApuie camoinaykili. Bzaemoinaykiris. KonuBanbHu KOHTYD.
Hesracaroui, 3racaroui, BumyIiieHi kofiuBanHs. Pezonanc. Buxpose enexrpudne mnosie.
Enextpomaruithe nosie. Cucrema piBHsHbL MakcBena. EHepris enekTpoMaraiTHOTO moJisl.

KosuBanbHi npouecu.

KonuBansuuii kontyp. Hesracaroui, 3racarodi, BUMYIICHI KoiuBaHHs. Pe3onHanc.
Buxpose enextpuune nose. Enekrpomarnitae nose. Cucrema piBHsiHb MakcBena. Enepris
€JICKTPOMArHiTHOTO TMOJIS.

KBanToBa onruka.
Tennose BunpoMiHioBaHHA. DOTOHHU Ta iX BIACTHBOCTI.

ATtomHa (pizuka.



BbopiBchka Teopist BOJHEBOTO aToMa. XBUJIbOB1 BIACTUBOCTI MIKPOYACTHHOK. PiBHSIHHS
[lIpeninrepa. CriekTpu OaraToeJIEKTPOHHUX aToOMiIB Ta ix OymoBa. bymoBa Mosekymu.
KBaHTOBa Teopis aToMa 1 MOJISKYJIH.

®di3uka TBEpAOro Tijia.

Temnnoi BnacTuBOCTI KpuctaiiB. KBanToBa craructuka depwmi-Jlipaka.
HamiBnpoBiTHUKY Ta HAAMPOBI THUKH.

SAnepna ¢izuka.
EnemenTapHi yacTUHKH Ta iX BIACTHBOCTI. YaCTHHKY Ta aHTUYACTUHKH.

Po3B’si3yBaHHs 3a7au JIOMAIIHBOTO 3aBAAHHS MPOBOAUTHCA 3 METOIO 3aKPIIUICHHS
3HaHb Ta YMIHb MIPAKTUYHOTO 3aCTOCYBAHHS MOJIOKEHB TEOPii.

[linroToBKa 10 JabopaTopHUX poOOIT mependadac BUBYCHHS CTYACHTOM 3aKOHIB
Gbi3uKKM, K1 TEpPeBIPSAIOTHCS NPU BUKOHAHHI JIAOOPATOPHUX JOCHTIIKEHb, METOIUKH
NIPOBEJICHHS JOCIiPKeHb, TPUJIadiB, IO 3aCTOCOBYIOTHCS ISl BHMIipIOBaHb, MOPSIKY
00pOOKH pe3yJIbTaTiB EKCIIEPUMEHTY.

[Ticnst mpoBeneHHs J1ab0paTOpHOT pOOOTH CTYJIEHTH MOBUHHI OPOPMUTH PE3yJIbTATU
JOCIIJIKEHb: BUKOHATH HEOOXI1THI oOuYMcleHHs, MoOyayBaTu Trpadiku, po3paxyBaTu
MOXUOKHU.

[TigroroBKa 0 MOIYyJIBHOI KOHTPOJIBHOI POOOTH NEependayae NOBTOPEHHS CTYIEHTaMU
MOJIOKEHB TEOP1i Ta iX MPAKTUYHOTO 3aCTOCYBaHHs. BukoHaHHs i€l poOoTH BUMarae BiJ 1
IO 2 TOJHH.

MoniTuKa Ta KOHTPO/Ib

7. NoniTMKa HaBYaAbHOI AUCUUNAIHM (OCBITHBOrO KOMMNOHEHTA)

Biosioyeanns nekyii, npakmuunux 3aHsams ma 1a60pamopHux pooim € 00608 s13K08UM.
YV pasi x6opoou cmyoenm 30608 ’s13anuil npedcmasasimu 008i0K)y PO mepMiH NPOXOOHCEHHS
JUKYBAHHS, OQ)OPMIIEHY HANEHCHUM YUHOM 8 YCMAHOBI, 0e NPOXOOulo AiKy8aHHs. B inwux
BUNAOKAX (HANPUKIAO0, CIMeUuHi 0OCMABUHU) NUMAHHSA SUPIULYEMBbC 8 THOUBIOVANbHOMY
nopsoKy pazom 3 euxiaoawem. Y 0y0b-sKoMy 6UNAOKY CHYOeHMAaM DPeKOMEeHOYEMbCS
gi0sidysamu yci 8UOU 3aHAMb, OCKIIbKU HA HUX BUKIAOAEMbCS MeopemudHUiL Mamepiai ma
PO36UBAIOMBCS. HABUYKU, HEOOXIOHI Ol BUKOHAHHS CeMecmpoBo20 IHOUBIOYAIbHO2O0
3a80aHHS, 1AOOPAMOPHUX POOIM Ma OOMAUHIX 3A80AHb.

Ilio wac nposedenns nexkyiHux, NPAKMUYHUX MA J1AOOPAMOPHUX 3AHAMND
003B80IAEMbCA  BUKOPUCMOBYBAMU MOOLIbHI meNepoHU 0N CAHKYIOHOBAHO20 NOULYK)
ingpopmayii 6 Inmepremi a maxodc O0as1 NPOXOONCEHHST MECMYBAHHSA, | OJIs1 NPOBEOCHHS
00YUCTIeHb HA NPAKMUYHUX | 1aOOPAMOPHUX 3AHAMMAX MA BUMIPIOBAHHA 4YAcy HA
1AO0OpamopHux 3aHAMmAX (8 pasi HAA6HOCHMI 8 CMAPM@OHI BIONOBIOHUX NPOCPAMHUX
npOOYKmis).

B pasi oucmanyitinoi hopmu HasuaunHsa Ha aeKyii 6UKIA0AY KOPUCTYEMbCS GILACHUM
npezenmayitinum mamepianom, euxopucmogye 200m ma Google Meet ons suxnadanms
HABYANILHO20 Mamepiaiy.



Jlo euxonanus 1nabopamopHux pobdim O0onyckaromvcs cmyoenmu 3a ymos: 1)
HAsA8HICMb  NPOMOKONLY, 2) RNiCAs YCHNIWHO20 NPOXOOMCEHHSI BXIOH020 KOHMPOIO.
Pezynomamu eumiprosans cmyoenmu 3aHOCAMb Y NPOMOKOJL [ nped A6IAI0Mb UKIA0AY)
ons nepesipku. He nepegipeni oani 0o 3axucmy ne nputimaiomscs. s 3axucmy
nabopamopuoi pobomu cmyoeHm noSuHeH Oamu 8ION08i0b HA KOHMPOJIbHI 3ANUMAHHS,
NPABUILHO 0opMUmU pe3yIbmamu 6UMIpI6 (po3paxysamu 3HAUeHHs: HeOOXIOHUX 8ENUYUH,
nobyoysamu epapiuni 3a1edcHocmi 6iON0BIOHO 00 ICHYIOYUX NPABUIL, OOUUCIUMU NOXUOKU,
3anucamu OCMAamoyHi pe3yibmamu 00CHIOHNCeHHS 3 OOMPUMAHHAM NPABUNL OKPY2JIeHHS,
3p0OUmMuU BUCHOBKU NO poOOMI).

3aoxouysanvHi Oanu BUCMABIAIOMbCA 3A. AKMUBHY POOOMY HA NPAKMUYHUX
3aHAMMAX, Y4acmv y QaxkyibmemcbKux ma IHCMUMYMCbKUX ONIMniadax 3 @i3uKu.
Kinvxicms 3aoxouyeanux 6anie ue oOinvuie 5. [o petimunzy cmydenma 000amKoO8O
BKIIOYAIOMbCA  0anU, 00epIHCaHi HA CMYOEHMCbKUX QI3UYHUX HAYKOBO-NPAKMUYHUX
KOH@hepeHYisx 3a YMO8U npeod s61eHHs 8i0N08IOH020 cepmugikamy.

Tonimukoro Oeonaiinie nepedbavacmovcs HeoOXIOHICMb CBOEYACHO20 BUKOHAHMHS
3a80aHb. Yci nucomosi 00Kymenmu mMaoms 6ymu 3axuyeri 00 3aKiHueHHs meopemuiHo20
HAa84auHs 8 cemecmpi. 3a HecB0€UaACHe BUKOHAHHA 3A60AHb NPUHAUAOMbCA WMPADHI
oanu. Ilepecknadanus maxkux 3a60anb NPOBOOUMBCS Y NPUSHAYEHUU BUKAA0AYEM HaC.

Yei yuacnuxu oceéimnvoco npoyecy: eukiadaui i cmyoeHmu 8 npoyeci pobomu
BUBUEHHA OUCYUNIIHU MAlOmb Kepyeamucb NPUHYUNAMU aKAO0eMiuHOoi 00bpouecHocmi,
nepeobauenumu «Kooexcom uecmi Hayionanvnoeo mexniunoco yHieepcumemy Yxpainu
«Kuiscorutl norimexuiunutl incmumymy» https://kpi.ua/code.

AkaneMiuHa J0OpOYECHICTh Ma€ Ha yBa3l OBOJIOAIHHSA CTYACHTOM HEOOXIJTHUMH
3HAHHSMU Ta YMIHHAMHM Ta 3JaTHICTh NPOAEMOHCTPYBaTH I 3HAHHS Ta YMIHHA.
AKazieMiuHa HEIOOPOUYECHICTh MPOSIBISETHCS Y 3aCTOCYBaHHI CTYJEHTOM IIMapraliok,
HECaHKI[I0HOBAHOTO JIOCTYNY B IHTEpHET TOIIO M1/l YaC KOHTPOJbHUX 3aX0/liB (3axucty PP,
7abopaTopHUX poOIT, BUKOHAHHI 3aBJaHb MOJIYJbHUX KOHTPOJIBHMX POOIT, MIArOTOBLI
BIMOBIZCH Ha icnuTi). B pasi BUSBICHHSA akaaeMidHOI HEJ0OpOYECHOCTI KOHTPOJIBHUMN
3axiJl NIl JAHOTO CTYJIEHTa TMPUIUHSETHCS 1 MEPEHOCUTHCS Ha IHIIMKA Yac, a TaKOoX
HapaxoBYIOTbCs mTpadHi Oany.

8. By KOHTPOJIIO TA PeTHHIOBA CUCTeMA OLIHIOBAHHSA Pe3yJbTaTIB
Hapuanus (PCO)

Petimune 3 oucyunninu (PL) epaxosye pobomy cmyoenma npomszom cemecmpy ma
Ppi6enb 3HAHb | HABUYOK, BUABIEHUX HUM HA ICNUMI.
Petimune 3 oucyunninu popmyemucs ax cyma 6anis, HApaAxo8aHux cMyoOeHmy 3a.:
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https://kpi.ua/code

® pe3ynvmamamu 1a60paAMoPHUX 3AHAMb,
® GUKOHAHHS PO3PAXYHKOBOI pobomu,
®  BUKOHAHHS MOOYIbHOI KOHMPOabHOI pobomu (MKP),

Kpumepii oyintoeanns pezyniomamis pobomu na 8 cemecmpi HageoeHi 8 maoauyi 1,

wmpagHi ma 3a0xo4y8anvui baiu- 6 madoauyi 2.

Ta6auys.1. PEATUHTOBA CUCTEMA OL|IHIOBAHHSA (PCO)

Buy pobotn KisnbkicTh O1iHIOBaHHA MaxkcuMagbHO
MOKJINBA
KiJIBKiCTh OasIiB
JlabopaTopHi 8 3axucT poboTu 40
3aHATTA IToBHa BiAIIOBIAb 5
HemnoBHa BigIOBIAb 4
3a/0BiIbHA BIAIOBIAL! | 3
PP 3axmucr 1 5 5
1 3axucr 2 4
3axucr 3 3
MKP B 3astexxkHOCTI Bif 0-15 15
1 KIJTBKOCTI ITPABUJIBHUX
BiZIIOBiZIE N
CyMma BaroBux 0ajiB KOHTPOJIBHHUX 3aXO0/IiB 60
Ta6auys 2. WUTPAGHI TA 3AOXOYYBA/IbHI BA/IU
Oanmu
1. fIKicHe BeZleHHS KOHCIIEKTY JIEKITIN 1...5
2. YyacTb y KOH(epeHIlifX, ceMiHapax, IiZIroToBka pedeparis 5
MakcumanbHa cyma 3a0X04yBaJIbHUX Rs 10

Cemecmpoguii KOHMPOTb: eK3amen

o ek3ameHy (iCIIUTY) JIOMYyCKAIOTHCA CTYAEHTH, KOTPi 32 pe3yIbTaTaMU IMOTOYHOTO KOHTPOJIIO
HaOpasim He MeHIne 36 OamiB (60 % BiJ MaKCUMaJIbHO MOMKJIMBHUX) 3a YMOBH 3/1adi BCIX
sabopaTopHHX pobit, yeminHoro 3axucty PP, BUKOHaHHS ycCiX 3aB/laHb MPAKTUYHUX 3aHATH Ta

MIO3UTUBHOTO Ppe3yJIbTaTy BUKOHAHHA MOJYJIBHOI KOHTPOJIBHOI poOOTH

(e menme 60 %

MIPAaBWJILHO BUKOHAHUX 3aB/IaHb). 3a pe3y/IbTaTaMU eK3aMeHy CTYEHT MOKe HabpaTu 40 OaJtis.

Taba. 3. Kpumepii ouiHI08aHHA Ma KinbKicmeo 6asie Ha icnumi.

Kpumepii Kinbkicmo
6anis
cmyoeHm 0eMOHCMPYE Mo6HI | 2nUubOKi 3HAHHA HABYA/AbHO20 Mamepiany, emie 35-40
MpasusabHO BUKOPUCMO8Y8AMU 3HAHHA

! TIpu aucranuiiiniit popmi HaB4aHHs poGOTa B 1abOPATOPIT — 1€ JIEMOHCTpALIis CTY/IEHTOM BUKOHAHHS po6OTH ra

BipTyaJbHOMY MaKeTi.
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cmydeHm 0eMOHCMPYE XOPOoWi 3HAHHA HABYAbHO20 Mamepiany, 8MiI€ NPasuUsIbHO 30-35
8UKOpUCMOBY8AMU 3HOHHA

cmydeHm 0eMOHCMpPY€E XOpowi 3HAHHA HABYA/ALHO20 mMamepiany, ane O0nycKae 25-30
oeAaki Hemo4YHocmi, W00 BUKOPUCMAHHA OMPUMAHUX 3HOHb

cmydeHm O0eMOHCMpye 3a008ifbHIi 3HAHHA HABYA/ALHO20 Mamepiany, ane 20-25
donyckae cymmesi HemoYyHoCcMi, W,000 BUKOPUCMAHHA OMPUMAHUX 3HAHb

cmyoeHm OeMOHCMpye 3a008inbHI 3aceoie meopemuyHuli mamepian, ane 21-24
donycKkae cymmesi nomMusKu, w000 BUKOPUCMAHHA OMPUMAHUX 3HOHb

He3a008islbHe 3HAHHA Meopii Ma 8i0CymMHicmb 8MIHHA MA HABUYOK y 8UPIWEHHI 0
nocmassneHux 3080aHbL

. Tabn. 4. Kpumepii oyinoeanns ma xinokicmo 6anie na icnumi. Ilpu oucmanyitiniu 30ayi
V 8u2n10i mecmy.

Kpumepii KinoKkicme
6anis

lMpoxodxceHHA ycix pisHie mecmy nosHicmioo (Bidnogide Ha yci NUMAHHA 40
Mo3umueHo)

MpoxodxceHHA 1 ma 2 pisHA mecmy nosHicmio (Bidrnoside Ha 60% numaHs 30
Mo3UmueHo)

lMpoxooxceHHA 1 pisHA mecmy Ha pieHi 60% 20
He npoxodxceHHa mecmy 0

Tabnuisg BIAMOBIIHOCTI PEUTHHTOBUX OajiB OILIHKAM 3a YHIBEPCUTETCHKOIO
IIKAJIOIO .

Kinvxicmo 6anis Ouinka
100-95 Binmiaao
94-85 Jlyxe nobpe
84-75 Jloope
74-65 3aJI0B1JIbHO
64-60 JlocTaTHBO
Memnte 60 He3anoBinpHO
He BukonaHi yM0OBH He omymeHo
TOTYCKY
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9. JlonarkoBa indopmauis 3 TUCHMILTIHA

Jonarok 1. Ilepesik nuTaHp, IKi BHHOCATHCA HA CEMECTPOBUU KOHTPOJIb

1. MarHiTHe noJjie y BaKyyMi.
MaruiTHe noJje, iHayKIis MaraitTHoro mojisi. 3akoH bio-Capapa-Jlamiaca. MaruniTHe
M0JIE PYXOMOT0 3apsiy, IPsIMOTo Ta KOJIOBOTO CTpyMiB. [TOTIK 1 IMPKYJIAILIS BEKTOpa
B. Marnitae nonie coneHoina i ropoina. 3akon Amnepa. Cwia Jlopentisa. Edexr
Xomna. CTaH KOHTYpPY 3 CTPYMOM B MarHiTHoMYy moJii. Po6oTa nmpu nmepemimienHi
KOHTYPY 3 CTPYMOM B MarHiTHOMY 1oJii. Pyx 3apsiipKeHUX YaCTMHOK B MarHiTHOMY Ta
eJIeKTpUYHOMY moJisix. LUKI0TpoH.

2. EnexTpoMarHiTHa iHAYKITiS.
EnextpomarnitHa inaykiisa. 3akoH @apanes. Ctpymu dyko. SIBuiie camoiHyKITIi.
Eneprist marnitHoro nosis. CTpyMu pO3MHUKaHHS 1 3aMUKaHHs. B3aeMoiHyKITis.

3. Enexkrpomarnitae mose.
Buxpose enektpuune nosie. Ctpym 3MmiieHHs. Enekrpomarnitae nose. Cucrema
piBHAHb MakcBeiia. XBUJIbOBE PIBHSHHS AJIA €€KTpOMarHiTHoro noss. [lnocka
eJIEKTpOMarHiTHa XBWisl. EHepris enekTpoMarHiTHOTO noJisi. BunpomiHtoBaHHs
JTUTIOJIA.

4. CpitnoBa xBwid. [HTepdepeHinis cBiTia.
KopnyckynsipHo-XBHIIbOBa Mpupojia cBitia. CBiTiIOBa XBUIIS. 3aKOHU JIHIAHOT
ontuku. ®oromertpis. Intepdepeniis cpitna. PozpaxyHok iHTeppepeHIIHOT
kaptuHu. Criocobu crioctepekeHHs iHTepdepenuii. [HTepdepeniiiss Ha TOHKUX
rriBkax. [Tosnocu piBHOro Haxuiy 1 piBHOI ToBIIMHU. Kb HeroToHa.
InTepdepomerpu.

5. Mudpaxiis cBiTiIa.
Asume audpaxiii. [punmin [Noitrenca-Openens. Judpakiis Openens Bin
KOJIOBOTO OTBOPY 1 KoJji0BOTro nucka. Judpakiis @paynrodepa Big UIHHHI.
Hudpaxkuis cBiTia Big rpatku. JAudpaxuis peHreHiBCbKux npomeHis. ['onorpadisi.

6. [Monsipu3artis cBiTIA.
[Tpupoane 1 nonsipuzoBane cBiTIo. [lonspu3zaiiist npy BiIOUTTI TaB 3aJIOMJICHI.
[Tonstpu3ariist mpu noABIMHOMY TTpoMeHe3aioMieHi. [IpoxomkeHHs
MOJIIPU30BAHHOTO CBITJIA Yepe3 KpucTaiaiuny ractuy.[lmactuna Mix a1Boma
nosisipuzatopamu. [lITyune moaBiiiHe mpoMeHe3anomiieHHs. [loBepTaHHS TUIONITMHI
MOJISIpU3aIlii.

7. Bzaemois cBiTJIa 3 pEYOBUHOIO.
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Hopwmaibha 1 anomanbHa aucnepceis. ['pynoBa mBUAKICT XBUJIb. ElleMeHTapHa
teopis aucnepcii. [lornmunanns citia. PoscitoBanus cBitia. Edext Bainosa-
Yepenkona.

8. KBanToBa onruka.
TenioBe BUPOMIHIOBaHHS 1 JJIOMiHECIEHIIis. BunpomiHioBanbHa Ta MOTIMHAIBHA
3MIaTHICTH TiNa, 3akoH Kipxroda. 3akon Credana-bonpimana. 3akon 3mimeHHs Bina.
®opmyna Penes-/[xinca. ®opmyna [Tnanka. ['anbMiBHE pEHTTEHIBCHKE
BunpoMiHioBauHs. @otoedekT. Jlocain bore. Ehext Komntona. ®otonu Ta ix
BJIACTUBOCTI.

9. bopiBchka Teopist BOJHEBOI'O aTOMa
3aKOHOMIPHOCTI B aTOMHUX criekTpax. Mojeni atoma Tomcona i1 Pezepdopna.
[Toctynatu bopa. Jocningu ®@panka i ['epiis. [IpaBuna KBaHTyBaHHS KOJIOBUX OPOIT.
EnemenTtapna 60piBcbka Teopis BOJHEBOTO aToMa.

10. KBanToBa Teopis aToMa i MOJIEKYJIH.
['inore3a ne-bpoiins, XBUIIbOBI BIACTUBOCTI MIKPOYaCTUHOK. [IpuHIMmu
HeBu3HaueHoctel ['eitzenOepra.PiBusinus [lpeninrepa. @i3uunuii 3MiIcCT 1
BJIACTUBOCTI XBHJILOBOI (PYHKIIIT «11C1». 3B»s130K piBHAHHS [IIpeninrepa 3 XBUIHOBUM
pIBHSHHSAM. PyX BUIbHOT MIKPOYaCTUHKU B OJHOMIPHIM «IOTSHIIANTBHIHN M1,
Tynenbuuii epext. KBantoBa Teopist BogHeBOro aroma. CekTpH JIy>KHUX METaJIB.
Hopmainbhuii epext 3eemana. MyJIbTUILIETHICTD CIIEKTPIB, CITIH €JIEKTPOHA.
PenTreniBchbki ciekTpu. MexaHiuHUi 1 MarHiTHUMA MOMEHTH atoMa. Jlocmiau
[lItepna i 'epnaxa. Ilpunmun [Taymni. Po3noaut eaekTpoHiB B aTOMI IO €HEPTETUYHUX
piBusx. [lepionuuna cucrema JI.1.Menneneesa. Eneprist monekynu. MosexkynsipHi
cnektputo KomOinaitiitHe po3ciroBaHHS CBiT/Ia. BumyliieHe BUIPOMIHIOBaHHS.
Jlazepwu.

11. TenoBi BIaCTUBOCTI KPUCTAIIB.
Kpucranu. TemnoemHicTs KpucTaniB: 3akoH [romonra 1 I1t1, Teopist EHuTelina,
teopis [lebas. DoHOHM.

12. KBanToBa craructuka depmi-/lipaka.
Enextponnnii ra3. @yukiig po3noaury depmi-/ipaka.Po3nosain enekrpoHis 3a
IMITyJIbCaM¥ Ta €HeprisiMu. BUpokeHHs eeKTpOHHOTo ra3y. 30Ha
CTPYKTypaTBepAOro Tina. JluHamika eleKTpoHa B KPUCTATI.

13. HamiBpoBiTHUKH.
EnexTpornpoBigHicTs MeTaniB. BiacHa 1 JOMIIIKOBa €JIEKTPONPOBIIHICT
HaIIBIPOBIJHUKIB Ta il TEeMIEpaTypHa 3aJ1eXHICTh. Bunpsimisitoua aist p-H-
nepexoay. HamiBnpoBiqHUKOBI (POTOETIEMEHTH.

14. HaanpoBigHUKH.
SABuie HaATMPOBITHOCTI 1 Moro ¢izuuHa npupoaa. Hanmposigauku 1-ro Ta 2-ro TUIy.
[IpoGnema BUCOKOTEMITEpATYpPHOT HAAMPOBITHOCTI.
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15. bynoga sanpa. SnepHi peakiii.
Cknaj 1 XxapakTepUCTUKM aTOMHOTO siipa. Maca 1 eneprist 3B»s3Ky sapa. Mojerni
aTOMHOTO sfipa. AnepHi cunu. PanioakTuBHICTE. SAnepHi peakinii. ieHHS BaXKKUX
sziep 1 BUAUICHHS aTOMHO1 eHeprii. TepmosiaepHi peakiii.

16. EnemeHnTapHi 4aCTUHKHU.
Krnacu enemenTaparx 9acTHHOK. MeTou peecTparlii e1eMeHTapHUX YaCTHHOK.
Kocwmiuni npomeni. Yactunku Ta antnyacTuHky. [{uBHi1 yactunku. Heittpuno.
Cucrema eneMeHTapHUX YaCTUHOK. KBapku.

JonaTkoBa iHopmanis 3 1MCUMILUIIHA

B yMmoBax pgucTaHIiiiHOTO a00 3MIIIAHOTO PEXUMY TIPOBEICHHS 3aHAThH
oprasi3zailisi OCBITHbOT'O TPOLIECY 3AIHCHIOETHCA 3 BUKOPHUCTAHHSAM TEXHOJOT1H
JUCTAHI[IMHOTO HAaBYaHHA: TUIATQOPMU JUCTAHIIAHOTO HaBuaHHS «CIKOPCHKUID,
«Enexktponnuit kammycy. HaBuanbHuil mporec y Takiii (opmi 3a1HCHIOETHCS
BIJIMTOBIJTHO /IO 3aTBEP/KEHOTO PO3KIIaly HABYAIbHUX 3aHSTh.

®  MOXNCIUBO 3APAXy8aHHA CepmMU@DIKamie npoxo0NHCeHHs OUCMAHYIUHUX YU
OHIAUH KYPCI8 3a memoio «3azanvha Qisuxay,;

® 3000y8aui 6uwjoi oc8imu 3 [HKIIO3IEI0 MONCYMb ONAHOBY8AMU HABUANbHY
oucyunjiny, Ha 6asi OUCManyitHoi niamgopmu 3a iIHOUBIOYATLHUM 2PAPIKOM
ni020MOBKU, Ma OOMOBIEHICMIO 3 BUKIAOAUEM.

Jlexmop 3anuwae 3 co60r0 npaso 3mMiHEamMuU NOPAOOK GUKIAOY HABUATbHO20 Mamepiaiy,
YACMKOB0 1020 00 €M | 3MICM 3ANIeHCHO B8I0 NIZHABAILHUX MONCIUBOCHEN CMYOeHMIs |
30amHOCMI 1020 3AC80EHHS.

Po6ouy nporpamy HaB4aJIbHOI AMCUMILTIHU (cHI20YyC):

CriaieHo cTapiiuM BHUKJIagadeM Kadeapu 3araabHoi (Pi3UKHU Ta MOJIETIOBAaHHS (DI3UYHUX
npoiieciB [po3aenko Omnekcanaporo BosoaumMupiBHOO

YxBajieHo kadenporo 3arajibHOi (Pi3UKM Ta MOJIETIOBaHHS (PI3UYHUX MPOLECIB (IPOTOKOI
Ne 06-25 Binx 25.06.2025 p)

IMoroaxeno MeToTMIHOIO KOMICIEIO XIMIKO-TEXHOJIOTIYHOTO (hakyabTeTy (TIpoTtokon Nel0
Big 26.06.2025 p.)
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