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Ha3Ba gucuumiinn

dizuka

Apeca BUKJIAJaAHHSA
TUCHUTLIIHYA

Byn. Kupuia 1 Medognis 6, 6a 79005 JIsBiB

®dakyabTer Ta Kadeapa,
3a IKOI0 3aKpiljieHa
AUCHMILTIHA

®i3nunuii paxynpret, Kadeapa dizuku MeTaIiB

I'any3b 3Hanb, mgp Ta
Ha3Ba CNEHiaJbLHOCTI

014.06 Cepenns ocsita (Ximis)

Bukaagaui pxucoumiinm

[lIrabnaBuii Irop IBanoBHMY, A-p. (i3.-MaT. HAYK, JOLUEHT Kadeapu
¢bizuku metamiB

Huxupyit Onis CemeniBHa, kaHA.. ¢i3.-MaT. HAyK, TOIEHT Kadeapu
¢i3uku MeramiB bk Poman MukomaiioBud, kKauf.. ¢i3.-MaT. HayK,
Jo1eHT Kadenpu Ghi3uku MeTajiB

KonrakTHa indopmanis
BHKJIAJA4iB

ihor.shtablavyi@Inu.edu.ua
https://physics.Inu.edu.ua/employee/shtablavyj-i-i
roman.bilyk@Inu.edu.ua
https://physics.Inu.edu.ua/employee/bilyk

KoncyasTauii 3 nuranb
HABYAHHS 110

Koncynbranii B /JeHb NMPOBEACHHS JEKIIH/MPaKTUYHUX 3aHATH (32
MOTEePEAHBOIO TIOMOBIIEHICTIO). Takok MOXKIIMB1 OH-JTalH KOHCYNIbTALli{

AUCHUILTIHI gyepe3 MS Teams. [lnst morokeHHs Yyacy OH-JIallH KOHCYJbTAIiN CITif
BiIOyBalOTHCS MUCAaTH Ha eJIEKTPOHHY MOIITY BUKJIagada abo J3BOHUTH.
Cropinka Kypcy https://physics.Inu.edu.ua/course/fizyka-khimichnyy-fakultet
Indopmanis npo Jucnumina «Pi3uka) € HOpMaTUBHOKO JUCIMILTIHOO 3 CIEIiaTbHOCTI
AUCUHMILTIHY 102 Ximiss st OCBITHBOI mporpamu Ximis , sKa BUKIQIA€THCA B

IpyroMy Ta TpeThOMY cemecTpax B o0csa3i 17 xkpenutiB (3a
€ponericekoro Kpeautno-Tpanchepuoro Cucremoro ECTS).

Koporka anoranis
TUCIUILIIHYA

Kypc po3pobiieHo TakuM 4MHOM, 00 HaIaTH Y4acHHUKaM HEoOXiTHi
3HAHHA, YMIHHS, HABUYKH, 3arajbHi Ta (PaxoBi KOMIETEHTHOCTI IS
PO3B’sI3aHHST KOMIUIEKCHUX Tpobiem y ramy3i @isuku. Tomy y Kypci
MIPEACTABIICHO SIK TCOPETHYHUIA MaTepiall, HEOOXITHUN JJIs1 TITHOO0KOTO
po3yMiHHSA (I3UYHUX MPOIIECIB Ta SBUIII, TAK 1 TAOOPAaTOPHI pOOOTH, K1
noTpiOH1 711 OTPUMaHHS NPAKTUYHUX HaBUYOK B rany3i Pi3uKH.

Merta Ta miji

MeToro BUBYEHHS HOPMAaTUBHOT AUCHUILIIHYU «Di13UKay € GOopMyBaHHS

AUCHHUILIIHH B MailOyTHBOrO XiMiKa IUTIICHOI KapTUHU ¢i3ndHuX sBULL. [Iporpama
Kypcy (13UKH ISl CTY/I€HTIB XIMIYHOTO (haKyJIbTeTy nepeadayae mopsij
3 BUKIQJAaHHAM TPAJAULIHHMX KJIACHYHHUX PpO3JALTIB, BHUBYEHHS
MaTepiany SKUH CTOCYeTbCs (I3MKO-XIMIYHMX SIBHIL Ta HPOLECIB a
TaKO’K €JIEMEHTIB KBAHTOBOI XiMii 1 Oy/I0BU pEUOBUHH.
Jlireparypa nas OcHoBHa mniTeparypa:

BHUBYCHHS AMCUUILIIHA

1. P.M.Kymmnip. 3aransHa ¢izuka. Mexanika. MosekysspHa ¢di3uka.
Hagu. noci6H. (114 cTyAeHTiB Hei3nyHuX cnenianbHocTeit BH3).
— JIeBiB: JIHY, 2003. — 404 c.

2. C.O.Bakapuyk, T.M.[lemkiB, C.B.Msrkora. ®izuka. [lizpyaanx
(mns Bum. HaBY. 3aki.). — JIsBiB: JIHY, 2010. — 458 c.

3. Hymenko B. I1., Kygepyk I. M. 3aransHa ¢izuka. @i3udHI OCHOBH
MexaHikd. MonekynsipHa ¢izuka i1 TepmoauHamika. K., Bumia
mkona, 1987.

4. Kyuepyk I. M. T'opbauyk I. T. JIymuk II. II. 3arampHuii Kypc
¢13uxu. Mexanika. MonekymspHa ¢izuka 1 TepmoauHamika. K.,
Texnika, 2000.

5. TI'paboscewkuit P. I. Kypce ¢izuku. K., Buma mkomna, 1980.
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JonartkoBa nitepatypa:
1. Bbymok I'. ®. Benrep €. ®@. Kypc ¢izuxu, kaura 2. K., JIubinp,

2001.

2. Kmum. M. M., Sxi6uyk I1. M. Monekynspaa ¢izuka JIpBiB, JIHY
M. . ®dpanka, 2003.

3. 0. O. Jloreunenko, . A. [lactupcekuii. 3arayibHa izuka.
JlaGopaTopHuii mpakTUKyM 3 MexaHiku. JIeBiB. JIAY 1996.

O0csar kypey

300 romuH ayauTOpHUX 3aHATh. 3 HUX 64 romawH nekuii, 16 rogwx
MPaKTUYHUX 3aHATh, 96 roauH nabopaTopHHX poOIT Ta 124 romuH
CaMOCTIHOT poOoTH

OuikyBaHi pe3yJabTaTn
HABYAHHA

[Ticnst 3aBepiIeHHS IBOTO KypCy CTYIEHT Oyne :

3HaTn

— OCHOBHI (I3M4YHI TMOHSATTSA, 3aKOHHU, TEOpii Ta MEXI iXHBOTO
3aCTOCYBaHHsS;, JaBaTd (i3UYHE TMOSCHEHHS MPOIECIB, IO
B11I0YBAIOTHCS B IPUPOII,

— OCHOBHI pHCH HAyKOBOi KapTHHH CBiTy; 3HaueHHS (i3uKd 1
GI3MYHUX TEXHOJOTIH MpH PO3B’A3yBaHHI MPOOIEM IHIIMX
HAyK, PO3YMITH TOJIOBHI €KOJIOTiYHI MpoOJIeMH, MOB’s3aHi 3
BUKOPUCTAHHSAM TEXHOJIOT1H, B OCHOBI SIKMX JIeKaTh (pi3uuHi Ta
XIMIYHI SIBHINA 1 TPOIIECH;

Bwmitu

— KOpHCTyBaTHUCS (DI3UYHOIO amapaTyporo Ta CBiJIOMO TPOBOJIHUTH
eKCTIEpUMEHTANIbHI JOCIIIPKEHHS;

— 00poOisATH pe3ynbTaTH BHUMIPIOBaHb 3TITHO 3 BUMOTaMU
MaTeMaTHYHOI CTATHCTHUKH,

— 3acTOCOBYBaTH 3100yTi 3HAaHHS Ha MPAKTHI, 30KpeMa IpH
PO3B’sI3yBaHHI MPOOJIEMHIX 33129 (Di3UKH Ta XiMii;

BripogoBx BUBUEHHSI HABYAJIBHOI AUCITUTUIIHU CTY/ICHT TOBHHEH

onanyBaTH (paxosi cneniaabHi komnereHTHOCTI (CK):

CK4 3patHiCTh 3aCTOCOBYBAaTH OCHOBHI METOJU JTOCHIJIKEHHS st
BCTAaHOBJIGHHS CKJIaJy, OylOBM 1 BIIACTUBOCTEH pPEYOBHH,
MiJIaBaTd  CTATUCTUYHIA  oOpoOIli Ta  IHTEpHpeTyBaTu
pe3yabTaTH J0CIIIKEHb.

CK6 3akoHu X1Mii, OLIHIOBaTH BIJOMOCTI Ta IHTEpPIpETaLlii B KOHTEKCTI
(dbopMyBaHHS B yYHIB LITICHOI MPUPOJAHNYO-HAYKOBOI KapTUHU
CBITY 3T1JJTHO BUMOT JI€p>KaBHOTO CTAHIApPTy 3 OCBITHBOI rajysi
«IIpupoa03HaBCTBO» B OCHOBHIH (06a30Biif) cepeqHiit MKOi.

CK10 3patHicTb 3ailicHIOBaTH 00’ €KTUBHUI KOHTPOJIb 1 OI[IHIOBAaHHS
PiBHS HaBYAJIbHUX JOCSATHEHb YUHIB 3 XIMii.

[Ticnist 3aBepIIeHHS KypCy CTYJASHTH OTPUMAIOTh HACTYITHI pe3yJabTaTH

HABYAHHSA!

ITP04 3Hae OCHOBHI THUNM XIMIYHHX peaklid Ta iX OCHOBHI
XapaKTepUCTUKH, a TaKOX OCHOBHI TEPMOJMHAMIYHI Ta KiHe-
TUYHI 3aKOHOMIPHOCTI ¥ YMOBHU TPOXO/KEHHS XIMIYHHX
peaxiriu.

ITP15 Bonogie pi3HHUMH METOAAMU PO3B’SI3yBaHHS PO3PAaXyHKOBHX 1
eKCTIIEpUMEHTAIbHUX 3371a4 3 XiMil Ta METOJMKOI0 HaBUaHHS iX

YUHIB.




IIP16 Po3ymie matematuky Ta ¢i3uKy Ha piBHi, JOCTAaTHbOMY JUIS
JOCSATHEHHS 1HIINX pe3yJbTaTiB HABYaHHS Ta BUKOPUCTAHHS B
nporieci npodeciiftHol AiSTbHOCTI.

IIP21 ®opmye B y4YHIB OCHOBH IUJIICHOI MPUPOIHUYO-HAYKOBOT
KapTUHU CBITYy Yepe3 MUKIPEIMETHI 3B’S3KH 3 (i3HKOIO,
Oiosoriero, reorpadiero, BIAMOBIZHO JO BHUMOT JIEPKABHOTO
CTaH/IAPTy 3 OCBITHBKOI rany3i «[Ipupog03HaBCTBO» B OCHOBHIN
(6a30Biit) cepemHii MIKOJI.

Kuarouosi ciioBa

SBuie, mporec, 3aK0H, PIBHSIHHS, TPUCTPi, METOIHKA.

dopmart Kypcy Oynuii
[IpoBeneHHS JEKIIM, MPaKTUYHUX 3aHATH, JAOOPATOPHHUX pPOOIT Ta
KOHCYJIBTAIIIT ISl KPAIlOTO PO3YMIHHS MaTepiary.
Temu ITogano y Tabmumi 1.
HincymkoBuii ICIUT B KIHII CEMECTpY
KOHTPOJIb, GopMa KOMOIHOBaHMIA
IIpepexBizutn JUis BHBUEHHSI KypCy CTYyAEHTH NOTpeOyioTh 0a30BUX 3HaHb 3

MaTEeMaTHKH, IIKUTLHOTO Kypcy (i3UKHU Ta XiMii.

HasuaabHi MeToam Ta
TeXHIiKH, AKi Oy1yTh
BUKOPHCTOBYBATHCSH Mi/L
4yac BUKJIAJAHHSA KypCy

[Tpe3enTaris, nekmii, konmabopatuBHe HaBYaHHA ((POPMH — TpPYIOBI
MIPOCKTH, CHiJIbHI PO3POOKH, HaBYAJIbHI CIIJIBHOTH 1 T. J.) MMPOEKTHO-
Opi€HTOBaHE HABYAHHS, TUCKYCis

Heo0xigne o01agnanug

MynbsTuUMeiitHe o0aHaHHA, puIIa I IS
Ja00paTOPHUX POOIT Ta IS JEKIIHHUX TEMOHCTPAIIii.

MPOBEICHHS

Kpurepii oninioBanHs
(oKpeMo 1JI51 KOKHOT O
BH/ly HABYAJIbHOI
JAIAJILHOCTI)

OuiHroBaHHs mpoBoAuThC 3a  100-0anmpHOO  mIKanow. bamm
HApaxOBYIOTHCS 32 HACTYITHUM CITiB1THOIICHHSIM

» naboparopui: 20% cemecTpoBOi OIIIHKM; MaKCHUMajdbHa KIJIbKICTh
oamnis 20

* KOHTpOJBHI pobotu 10% cemecTpoBOi OIIHKH; MaKCHUMaJlbHa
KiIbKicTh OaniB 10

* KOHTPOJIbHI 3amipu (MOAYIMI):
MaKcHMaibHa KUTbKICTh OaniB 20

e iciut: 50% cemecTpoBoi oliHKH. MakcuMaibHa KilbKicTh 6amiB 50.

[TincymkoBa MakcuMaibHa KijgbKicTs OaiiB 100.

20% cemecTpoBOi  OIIIHKH;

IIncbMmoBi podoTu: OuikyeTbes, 10 CTYJEHTH BUKOHAIOThH JIEKUIbKA
BUJIB TNHCbMOBHUX pOOIT (ece, BUpIMIEHHS Keicy). AkaaeMiuHa
nodpouecHicTb: OUiKyeTbCs, IO poOOTH CTYIEHTIB OyayTh ix
OpUTIHAJIBHUMHU JOCHIDKEHHSIMU YW MIPKYBaHHSIMH. BincyTHicTh
NOCWJIaHb Ha BUKOPUCTaHI Jokepena, (aOpuKyBaHHA JUKeped,
CIIMCYBaHHS, BTpY4YaHHsS B pOOOTY IHIIUX CTYJEHTIB CTAaHOBIIATH, ajle
HE 0OMEXYIOTh, IPUKIAIN MOXKJIMBOI aKaJeMiqHOI HeT0OpOUYEeCHOCTI.
BusiBiieHHs1 03HaK akaJeMiuHOT HeZJOOPOUYECHOCT] B MUCbMOBIN poOOTI
CTYZEHTA € T1/ICTaBOO /IS 11 He3apaxyBaHHHS BUKJIaJJaueM, He3aJIeXKHO
BiJl MacIITa01B miariaty 4 oOMany. BinBigaHHs 3aHATH € BaXKIMBOIO
CKJIaJI0BOI0 HaB4aHHsS. OUiKyeThCs, 10 BCl CTYJEHTH BiJBIIAIOTH yCi
JeKUIi 1 TpakTHuHI 3aiHATTS Kypcy. CTylneHTH MaioTh iHGOpMyBaTH
BUKJIa/laya PO HEMOXJIMBICTh BIABINATH 3aHATTS. Y OyIb-sSKOMY
BUMAJKYy CTYAEHTH 3000B’si3aHI JOTPUMYBATHUCA YCIX CTPOKIB
BU3HAYEHUX JUII BUKOHAHHSA YCiIX BHJIB TNHCBMOBHX PpOOIT,
nependaueHux Kypcom. Jlireparypa. Ycs niteparypa, sIKy CTYIAEHTH
HE 3MOXYTh 3HalTH caMOCTiifHO, Oy/ie HaJaHa BUKJIalaueM BUKIIOUYHO
B OCBITHIX IUIIX Oe3 mpaBa ii mepeaaui TpeTiM ocobam. CTyaeHTH
320XOUYIOTbCS 10 BUKOPUCTAHHS TaKOX M 1HIIOI JIiTepaTypu Ta
JUKepell, SKMX HEMa€e cepeJl pPeKOMEHJOBaHHMX.




IMonituka BUcTaBJeHHs OajiB. BpaxoByroThcs Oanu HaOpaHi Ha
MOTOYHOMY TECTYBaHHI, CaMOCTIiiHIi poOOTI Ta Oanu MiACYMKOBOTO
TectyBaHHs. [Ipu boMy 00OB’SI3KOBO BPaxOBYIOTHCSI IPUCYTHICTh Ha
3aHATTAX Ta AKTHBHICTH CTYyJAEHTA TMiJ 4Yac MPAKTHYHOTO 3aHSITTS,
HEJIOMYCTHMICTh MPOIYCKIB Ta 3alli3HEHb HAa 3aHATTS; KOPUCTYBaHHS
MOOITEHUM  TeIC(POHOM, IUIAHIIETOM YH I1HIIUMHA MOOUTPHUMH
NPUCTPOSIMH T/ Yac 3aHATTA B MUISX HE MOB’S3aHUX 3 HaBUAHHSIM;
CHHCYBaHHA Ta IUIariaT; HECBOEYAaCHE BHKOHAHHS ITOCTABJICHOTO
3aBIaHHA 1 T. 1H.

Komui  dopmm mopymieHHS — akajeMidyHOi  J0OpOYECHOCTI  HE
TOJICPYIOTHCA.

IIuTa”HA 10 eK3aMeHy.

[lepenik nuTanb po3MillleHH Ha CTOPiHII Kypcy B cuctemi Moodle.

OnuryBaHHs

AHKETY-OIlIHKY 3 METOIO OI[IHIOBAHHS SIKOCTI Kypcy OyJie HaJaHO IO
3aBEPIICHHIO KYPCY.




Taoauns 1. Cxema Kypcy

CepeHi BETHYUHH
(cepemHs BenuauHa
BIJIBHOTO MPOOIry
MOJIEKYJ 1 e(heKTUBHIH
nepepis 3ITKHEHB ).

TwxneHsb Tewma, mman dopma Jliteparypa. Pecypcu B 3aBHaHHA Tepmin
TUSTBHOCTI IHTEpHETI BHKOHAHHS
1 Kinemaruka. [1nsx, Jlexutis, 1. P.M.KymHip. ITizroroBka JOTUH
nepeMilieHHs, HpaKTUYHE 3aranpHa (hizuka. pi(s)
IIBUJIKICTB 1 Ta MexaHixka. nmabopaTopHOi
MPHCKOPEHHS [P nmaBopatopie Monexynﬂpﬂg ¢izuxa. pobotu
MOCTYNaJbHOMY PYCI. SAHSTTS Hagu. . HOC16H.‘ (st
OO6epranbHuH pyX. CTyZeHTIB He]i3nyHuX
KyTtoBa mBuaKicTs. cneuianbHocTeit BH3). —
Kyrose npuckopeHHs. JIeBiB: JIHY, 2003. —
Kinemaruka TBeporo 404 c.
Tijna. 2. C.0O.Bakapuyk,
2 JMunamixa. Cuna i Maca. Jlexis, T.M.lemkiB, IMinroroska JFOTHI
3aKOHM IHHAMIKH IpaKTUYHE C..B.MHI‘KOTa. dizuxa. i
HOCTYTIANBHOTO PYXY. Ta Minpyunuk (ms BHIIL. nabopaTopHOi
PiBHAHHS YXY. naboparopme | HaBY- 3aki1.). — JIbBiB: pobotu
. JIHY, 2010. — 458 c.
Cucrema MarepiallbHUX 3aHATTA 3. Jlymenko B. 1.,
To40K. Ilentp mac Kyuepyxk I. M. 3aransHa
6araToaTOMHUX ¢i3uka. Di3UUHI OCHOBU
MOJICKYJI. MEXaHIKH.
3 Munamixa. lnaamixa Jlexuis, Monexynapua ¢isuka i | [Iigroroeka TIOTHH
06epTaNBHOro PyXy npaktnupe | TepMoauHamika. K., 110
TBEpIOro Tina. MoMeHT Ta Buma mikosna, 1987. nabopaTopHOI
CHITH | MOMEHT naGopaTopie 4. Kyuepyx 1. M. ‘po60T1/1
imnynbey. Moment SAHSTTSL T'op6auyk I. T. J:IYI-II/IK Il. | TMigroroska
inepuii. Ipysxni II. 3aranemmii  Kypc 110 3aXHCY
BJIACTHUBOCTI TBEPANX ¢iznkwu. Mexanika. nabopaTopHUX
TN MonekymsapHa ¢izuka i pobit
4 3akonu 36epescenns. Jlexis, TepMQﬂHHaMiKao K., | Tigroroska OepeseHb
3aKoH 30epeKeHHS HpPaKTHYHE Texnixa, 2000. bi(s)
IMITyJIbCy. 3aKOH Ta 3. Fpa6QOBCBKHI7I P. | na6oparopmroi
36epesKeHHS MOMEHTY naGopatopHe L Kype o¢isukn. K, pobotu
iMnynqu. ’ AT Buma mkona, 1980.
[ToTeHuianbHa eHepris. 6. Bymrok I'. ®.
KineTnuHa eHeprist Benrep €. @. Kypc
MOCTYNAaJIbHOTO 1 ¢izukwu, kaura 2. K.,
06epTambHOTO PyXy. JIuGize, 2001.
3aKoH 30epeKeHHs 7. Kinm. M. M.,
MeXaHIYHOT eHeprii. AkiGayk I1. M.
[pyxHi i HE IPYXKHI Mouexyisipaa ¢isnka
yapu. JIeBiB, JIHY im. L.
5 Jexuis, ®parka, 2003. [MixroToBka OepeseHb
Tiopoounamixa. 3axou NPaKTUIHE 8. 0. O. Ho
TMackans. 3aKom Ta JI_IIOFBI/IHeHKo,V 351. A. | na6opartopHoi
. ) ACTHPCHKUiA. 3arajpHa poGoTu
ggg;?;ﬂ? PipHsiHis Haiggi;gglie ¢izuka. Ha6opaT0p§Hﬁ
NPAKTUKYM 3 MEXaHiKH.
JIpBiB. JIAY 1996.
6 Monexynapno- Jlekutis, [MiaroroBka Oepe3eHb
KiHemuuna meopis NpaKTHYHE bi (6]
2azie. Monenb Ta nabopaTtopHOi
1J1eaibHoro rasy. naBopatopHe .p060TI/I
OCHOBHE piBHSIHHSA [linroroBka
. . . 3aHSTTSA
KiHETUYHOI Teopii rasis. JI0 3aXHUCy
Po3nopain eneprii 3a 71a00paTOPHUX
CTYNEHSIMHU BUIBHOCTI. po0oir




TepmoauHamika.
TepmoauHamiaHUH
METOJ OTINCY SIBHIIL.
BuyTpimHs eHepris.
Tlepmumii mpuHIMIT
TEPMOJIMHAMIKH.
TemnoemMHICTh Ta3iB.
AniabaTiyHi mporecH,
piBusinns [Tyaccona.
O06opoTHI 1 HE0OOPOTHI
npouecu. Huxin KapHo.
Enrpomis. dpyruit
TIPHHITHIL
TEPMOJIMHAMIKH.

Jlexiris,
MPaKTUIHE
Ta
naboparopHe
3aHATTS

Aeuwia nepenecenns.
Judysisa, BHyTpinTHe
TepTS,
TEIUTOTIPOBITHICTB y
razax. Biactusocri
rasiB IPU HU3BKUX
TUcKax. Meronu
OJICpIKAHHS 1
BUMIPIOBaHHS BUCOKOTO
1 HAZIBHCOKOTO BaKyyMy.

Jlexis,
MPaKTHYHE
Ta
nmabopaTopHe
3aHATTS

ITinroroska
bi(s)
nabopaTopHOi
poboTH
ITinroroska
J0
KOHTPOJIBHOL
pobotu

Oepe3eHb

Peanwni 2azu.
[NorenuiansHa KprBa
B3a€EMOJIIT MOJICKYT,
MOHSTTS TIPO
MIKMOJIEKYIISIPHI CHIIH.
PiBHAHHS cTaHY
peanbHOroO rasy Ban-
nep-Baannbca.
Kputnunuit cran.
SABuie Jxoymns-
TomcoHa. 3pimKeHHs
rasiB.

Jlexis,
MPaKTUIHE
Ta
saboparopHe
3aHATTS

[TinroroBka
110
nmabopaTopHOi
pobotu
[igroroBka
10
KOJIOKBIyMY.

OepeseHb

10

Piounu ma meepoi
mina. Pyx monexkyny
pimuaax. CTpykTypa
piauH: OMrDKHI
MOPSIOK, PyHKITIS
po3moainy.
[ToBepxHEBHii HATAT 1
KaIliIApHi SBHIIIA.
OCHOBHI YSBJIECHHS IIPO
arperartHi
MepETBOPEHHS
pe4yoBuHU. PiBHSHHS
Knaneiipona-Kiay3iyca.
TemnoBi KoTMBaHHS
aTOMIB y KPHCTAJIaX,
HOHATTS 1po (GoHOHM.
MexaHizMm
TEIIONPOBITHOCTI
Kpucramis. Teopis
TEIUIOEMHOCT] TBEPINX
Ti1, popmyna JlromoHra
i [Iti. [TonsTTs MIpO
Teopiro AWHIITAIHA,
Jlebas.

Jexuis,
MPAKTUIHE
Ta
saboparopHe
3aHATTS

ITinroroBka
hi ()
nmabopaTopHO1
pobotu

KBITEHD

11

Enexrpocraruka.
Emexrpuzanis Ti.
B3aemopnis 3apsis.
3axoH KynoHna.

Jexuis,
MIPaKTHYHE
Ta
nmabopaTopHe
3aHSTTS

[MiaroroBka
10
nmabopaTopHO1
pobotu

KBITEHb

[ligroroBka
bi (o)
nabopaTopHOi
pobotu

KBITE€HB




Enexrpuune nose.
Hanpyxenicts
CJICKTPOCTATHYHOTO
nois. Teopema
OcTporpaacbKoro-
Taycca. PiBHsHHES
ITyaccona. PoGora
nepeMileHHs 3apsy B
CJIEKTPUYHOMY TIOJI.
IMoTenmian Ta pi3HULS
MMOTEHIIIalB. 3B’ 130K
MOTEHITIATY 3
HaNpy>KEHICTIO TOJIS.

12

Enexrpuune moje B
JieIeKTpUKax Ta
NMPOBiTHUKAX.
Honspuzamis
nienekTpukiB. Bekrop
MOJLIPU3AILiL.
HanpysxeHicTh momns B
TICIIEKTPUKY.
Jienextpuuna
MPOHUKHICTB.
Jienextpuuna
CHPUNHSTIUBICTS.
[IpoBigHukH B
EJIEKTPUYHOMY TIOJI.
€MHICTh IPOBIAHUKA.
Kounnencaropu.
3’eqHaHHSA
KoHIeHcaTopiB. Enepris
1 00’eMHa IryCTHHA
eHeprii
EJIEKTPOCTATHYHOTO
OJIS.

Jlekuris,
MPAKTUIHE
Ta
naboparopHe
3aHATTS

ITinroroska
JI0 3aXHUCY
nabopaTopHUX
pooir

13

Mocrilinuii
eJIEKTPUYHHIA CTPYM.
Enexrpuunuii cTpym.
OcHOBHI
XapaKTePUCTHKH
CJIEKTPHYHOTO CTPYMY.
Cuia i TycTHHA CTPYyMY.
3akon OMa I TUISTHKA
koua. Ormip
poBiTHUKIB. [TuToMmiA
omip. TemneparypHa
3aJICKHICTh OTIOPY
MPOBIJHUKIB. 3aKOH
Oma B
nudepeHIianpHin
dhopwmi. xepena
CJIIEKTPUYHOTO CTPYMY.
Enexrpopymiiina cumna
JOKEpEeIl eICKTPUIHOTO
cTpyMy. 3akoH Oma ais
JTIOBUTHHOT TIJITHKH KOJIa
Ta JJ1s TOBHOT'O KOJIA.

Jexuris,
IIPaKTUYHE
Ta
saboparopHe
3aHATTA

[igroroBka
10
nmabopaTopHOi
pobotu

KBITEHb

14

Posramyxesni komna.
IIpasuna Kipxroga.
Po6oTa Ta moTyXHICTB
EJIIEKTPUYHOTO CTPYMY.
3axon Ixoyns-Jlenna.
Enextpomitu.

Jlekis,
IIPaKTUYHE
Ta
nabopatopHe
3aHATTA

[ligroroBka
bi(s)
nabopaTtopHOi
pobotu
ITinroroska
JI0 3aXUCY
nabopaTopHUX
pooiT

TpaBeHb

ITigroroBka
bi(s)
nabopaTtopHOi
poboTH

TpaBeHb




Enextpomitnana

nmucoriaris. Enxextporis.

3akonu Papanmes mis
€JICKTPOITI3y.
EmexTponpoBinHiCTh
CJIEKTPOJTITIB. 3aKOH
Oma 1715t eJIEKTPOJIITIB.
Enexrpuynuii cTpyMm y
razax. lonizauis razy.
Hecamocriiinuii po3psia
y razax. CamocTiifHU#!
po3psin y rasax.

15

MarsitHe moJie.
MarsitHe moire
CIIEKTPUYHOTO CTPYMY.
Bexrop marHiTHOT

iggykmii. Cuma Ammepa.

3akoH Amriepa. 3aKoH
bio-Casapa-Jlamaca.
Hamnpy>xenicts
MarHiTHOTO TMOJIsL.
LupKyssiiist BeKTopa
IHAYKI[iT MarHiTHOTO
1oJs. 3aKOH MMOBHOTO
CTpyMy Ta Horo
3actocyBaHHs. Cna
Jlopenna. Pobota npu
nepeMilieHH1
MIPOBITHUKA 31 CTPYMOM
y MarHiTHOMYy HoJIi

Jlexis,
MPAKTUIHE
Ta
naboparopHe
3aHATTS

16

MaruiTHi BJIacTUBOCTI
pe4oBUHH. MarueTuku
Ta iX HaMarHi4yBaHHSI.
MarHiTHHU# MOMEHT.
MarHsiTHe 1ose B
peuoBHHI. MaritHa
CIPUIHSTINBICTE Ta
MarHiTHa
TIPOHHUKITUBICTb.
MarHiTHi BIaCTHBOCTI
aTtomiB. /liaMarHeTHKH.
[TapamarueTuku.
DepoMarHeTHKH.
MarHiTHHIA TiCTepe3uc.

[Tinroroska
hi(4)
nmabopaTopHOi
pobotu
[Tinroroska
hi(4)
KOJIOKBIyMY.

TpaBeHb

17

MexauigHi
KOJIMBAaHHH.
PiBHAHHA BUIBHUX
KOJINBaHb.
TapMmoHiyHMI
ocuuiATop. Exepria
rapMOHIYHOTO
OCITUJIATOPA.
3racamoui KOJIUBaHHS.
Bumyteni
KOJINBaHHS.
Peszonanc.

[ligroroBka
110
nabopaTopHOi
pobotu

TpaBeHb

18

Xeuai. PiBHsAHHA
O12Kyd01 XBUITL.
XBUJIBbOBE PiBHIHHS.
IomnupeHHs XBUIIb Y
MPY>KHOMY
CEpeJIOBHIITI.
ITo3moBxHI 1

[ligroroBka
JI0
nmabopaTopHOi
pobotu

BEpeCeHb

ITinroroska
110
nmabopaTopHOi
poboTH

BEpPECCHb




MOTIepeYHi XBUJIi.
Crostui XBUTI.

19

EjekTpomarHiTHi
KOJIMBaHHS Ta
xBuri. KonuBanpuuii
KOHTYp. BiacHi
€JIEKTPUYHI
KOJIMBaHHS.
IIBuaKiCTH

MO PEHH
€JIEKTPOMAaTHITHHUX
XBUJIb.

ITinroroska
hice}
nabopaTopHoi
pobotu

BEpeCeHb

20

InTtepdepennia
cBiTIIA.
KorepeHTHi xBrITi
(moBxxuHa, yac,
paziyciob’em
KOTE€PEHTHICTD).
InTepdepeHIiis B
TOHKMX ILTIBKaX,
CMYTH OJTHAKOBOI1
TOBILAHH 1
OJTHAKOBOTO HAXHJIY.
IaTepdepeHIiiiHi
MpWIaIN i ix
3aCTOCYBaHHII.

[TinroroBka
hi(4)
nmabopaTopHOi
pobotu
[ixroroka
JI0 3aXHUCy
JTa00paTOPHUX
pooir

BepeceHb

21

Jdudpakriiia ceitiia.
ITpunnun I'oiirerca-
®pankena. Mertog,
30H OpeHend.
Haiinpocrimri
puKJIaau audpaxiii
®peHesnd: HA
KpYTJIOMY OTBOPi, Ha
mucky. Judpakiisa
®payurodepa,
nudpakiiiina rpaTka.

ITizroroBka
bi(s)
nmabopaTopHO1
pobotu

BCPCCCHb

22

IMoapusamisa
cBiTia.
[TiockomoaApu30BaHi
xBwIi. [IpoxomxeHHs
CBiTJIa yepes
aHi30TpOIHE
cepeZIoBHIIIE,
MoABiNHEe
MpOMeHe3aI0MIEHHS.
[Ityyna aHi30TpOIIiS;
(oTonpyKHICTB,
edexr Keppa.
[Monspuzamis
€JIEKTPOMAaTHITHUX
XBUJIb IPU PO3CiAHHSA
i BimobuBauHi. Kyt
bprocrepa.

[Tinroroska
JI0
nabopaTtopHOi
pobotu

JKOBTCHb

23

Jducnepcis ceitiaa.
MeToau BUBUYEHHS
nucnepcii. OcHOBH
€JIEKTPOHHOI Teopil
JIAcIiepcii.
MonekynspHa
pedpaxkiris.

ITigroroBka
bi(s)
nabopaTtopHOi
poboTH
ITigroroBka
bi(s)
KOJIOKBIYMY.

KOBTCHb

24

TemioBe
BUIIPOMiHIOBAaHHA.
3axkoH Kipxroda.
3axonu Credana-

ITizroroBka
J10
nabopaTopHOi
pobotu

JKOBTCHb




BosasnMana, Bina ta
Penes-/Iximca.
®opmyna [nanka i
KBaHTOBUH XapaKTep
TEIJIOBOTO
BUIIPOMiHIOBaHHS.

ITinroroska
JI0 3aXHUCY
nabopaTopHUX
pooir

25

KBanToBi Bi1acTuBocri
cBiTJIA.

Enepris 1 immmynsc
(otona. 30BHIMIHI i

BHYTpimHil poToedexT.

PiBHsHHSA ANHHIITaliHA.
3aKkoHU 30epexeHHS
eHeprii 1 iMIyJIbC pu
NPY>KHOMY 31TKHEHHI1
(oToHa 3 eneKTpoHaMHU
(epext Komnrona).

[MigroroBka
hi(4)
nmabopaTopHOi
pobotu

KOBTCHb

26

KopnyckyaspHo-
XBWJILOBHH qyaJiizm
cBiTaAa i
MiKpOYaCTHHOK.
ExcnepumeHTasHi
JTOKa3H XBIIIBOBHX
BJIACTUBOCTEN
MIKpPOYaCTHHOK. XBHIIi
He-bpoinsa. [Tpuauun
HEBH3HAUEHOCTI
Ieiizenbepra.

[MixroroBka
10
nabopaTopHoi
pobotu

JcTornazng

27

Teopist aToma.
Iloctynaru bopa,
BopiBceka Teopist atoma
Boauro. JliHifigacTi
cnektpu. Tepmu,
cepianbHi HOpMyITH.
KoncranTa Pinbepra i 1i
(bi3nuHM 3MiCT.
[30TOMNHE 3MilEeHHS
CHEKTpaNbHUX JiHIN.

Hocnin ®panka i ['epua.

[ToHsTTS MpO CIHiH.
Hocunip HltepHa i
I'epnaxa. AxicHuit
CHEKTpabHUH aHAai3 i
HOro 3aCTOCYBaHHS B
XiMii.

[Mixroroka
10
nabopaTopHOi
pobotu
ITinroroska
10 3aXUCY
nabopaTopHUX
poOiT

JcToIrnazg

28

OcHoBH 30HHO] Teopii
TBepAUX Til.
Enepreruuni piBHi
TBEPIUX Til (MeTaly,
HAITiBIIPOBI1 THUKH,
JUCIEKTPUKH).
Knacuuna ta kBaHTOBI
cTaTuCTUKU. Po3moainu
Makcsena-bonbimana,
Boze-AiHmTaiina ta
Depwmi-/lipaka.

[MiaroroBka
10
nmabopaTopHOi
pobotu

JacToIrazg

29

KonTakTHi sBHIIIA.
Po6Gora Buxogy
€JICKTPOHA 3 METaly.
KoHTakTHa pi3HUIS
[MOTEHIiajIiB. 3aKOHH
BoibTa.
TepmoenekTpuyHi

ITigroroBka
bi(s)
nmabopaTopHO1
poboTH

JcToIrazn




seua. Ssuia 3eedexa,
IlensThe 1 ToMcoHA..

30

Enemenmapni
YacMuHKU.

OcHOBHI
XapaKTePUCTHKHI
YaCTUHOK (METOTH X
ollep KaHHSA 1
peectpariii). CyuacHa
cUCTEMa eJICMEHTapHUX
YacTUHOK. Tunu
B3aeMOIIT
eJIeMEHTapHUX
YaCTHHOK.

31

Cknao amomnux aoep.
B3aemopis HYKIIOHIB y
aapi. Maca i eHepris
3B’S3Ky sapa. SAnepHi
CHJIH 1 MOJIei siiep.
Ipuposana i mTyyHa
pamioaxTusHicts, & -
po3sma, 'H -po3nafn,
OJIMHUII aKTUBHOCTI.
“Miueni aTomMu”.
Pamionoriuni metonu B
ximii. SnepHi peakii.
Monin sioep, TaHIFIOTOBI
peaxiiii.

[Tigroroska
bi(s)
nmabopaTopHOi
pobotu
[igroroBka
J0
KOHTPOJIBHOL
pobotu

TpyIeHb

32

Cknad amomnux saoep.
SAnepHni peakuii. [Tozain
siiep, JIAHITFOTOBI
peaxitii.

[TinroroBka
110
nmabopaTopHOi
pobotu
[TinroroBka
10
KOJIOKBIyMY.

rpyIcHb

[ligroroBka
110
nabopaTopHOi
pobotu

IpyAcHb




