IMPOI'PAMA
BCTYIIHOTO BUNIPOOOBYBaHHS 3i ceNiajibHOCTI
IJIS 3100y TTS HAYKOBOI'O CTyINeHsl J0KTOopa ¢inocodii
y JIbBiBCbKOMY HaLiOHAJBLHOMY YHiBepcuTeTi iMeHi IBana ®panka

HaykoBuii cryninb: qokrop ¢inocodii 3 ramysi 3uans 10 Ilpupoanuyi Hayku
3a criemianpHicTIO 104 di3uka Ta acCTPOHOMIS.
Crenianizanii: acrpodgizuka ta ¢gizuka kocmocy,
TeopeTHu4Ha (i3uka,
¢isuKa HanMiBNPOBIIHUKIB i AieJIeKTPUKIB,
¢dizuka meraJis.

MEXAHIKA

MexaHika MaTepialbHOI TOYKH. XapakTepUCTUKU pYyXy: TPAEKTOPIs, MEPEeMILCHHS,
IIBHJIKICTh, TPUCKOPEHHS, Maca, CWJa, KIJIBKICTh pyxy. Omuc pyxy MarepiadbHOI TOYKH B
JICKapTOBUX  KOOpJAMHATAaX, MOJSAPHUX, LWIHAPUYHUX. TaHreHuiagbHe 1 HOpMaibHE
NPUCKOPEHHS TOUKH.

OcnoBHi mnoctynatu Hetorona. Ilepm inTerpanu piBHsSHb pyxy HbloroHa. 3akoHu

30epexeHHs eHeprii, IMIYyJIbCY, MOMEHTY IMITYJIbCY.
KonuBaneuuii pyx. Pyx marepianbHOi TOUKH Mia Ji€H0 KBa3iMpy»KHOi cuiv. BiacHi KoMMBaHHS
TapMOHIHHOTO OCHMJISTOPA, BIUIMB TEPTSA Ta 30BHIMIHBOI MepioAWYHOl cuiau. [lmockuid
MaTeMaTHYHUI MasTHUK: MaJli KOJIMBaHH; KOJMBAHHSA 3 JOBUIBHOIO aMIUTITY00. J[BOBUMIpHUI
rapMoHiitHui ociiwstop. Dirypu Jlicaxy.

Pyx matepianbHOT TOYKM B HOJI LEeHTpanbHUX cuil. 3akoHu Kemnepa. Pyx mpuponHux i
IITYYHUX TUT B TIOJ1 TPaBiTyrOunX Mac. lepapxist KOCMIYHUX HIBHIKOCTEH.

[Mpunuun BigHOcHOcTi [aminmes. ExBiBaJieHTHICTh IHEPIIMHUX CHUCTEM  BIJUTIKY.
[HBapiaHTHICTH 3aKOHIB MEXaHIKM B i1HepUIMHMUX cucTemax. HeiHepiiiiHi cucreMu BiAJIIKY, IO
pyxarTbes npaMotiHiiHo. Cuin iHepiii. Onuc pyxy Tina B 00€pTOBUX HEIHEPLIHHUX CUCTEMAaX.
BignenTtpoBa cuna inepuii, cuna Kopiomica. Ilpuxmanu nposisy cun Kopiomica npu pyci Tin
BiJTHOCHO TIOBEpPXHIi 3eMJIi.

OcHoBu cnenianbHOi Teopii BigHOcHOCTI. [loctynatu AnHmTaiiHa. [lepeTBopeHHs
Jlopenna. 3miHa MacmTabiB 1 TPUBAIOCTI MPOMIKKIB 4Yacy MK mnofismu. IIpaBuio
NEePETBOPEHHS IBUAKOCTEN. PIBHSIHHS pyXy PeNATUBICTCHKOI MaTepiaJbHOI TOUKH.

Mexanika cucteMH J1BOX MarepiaibHUX To4oK. LleHTp mac. Cucrema 1ieHTpa Mac Ta ii
3acTocyBaHHs. Po3nuieHHs pyxiB: pyX IHEHTpa Mac, BIAHOCHMM pyx. Di3uyHl BEIMYUHU B
cucreMi 1ieHTpa Mac. Immynbe cucremu. [loBHa eHeprist cucteMu. MOMEHT iMITyJIbCY .

OOGepraHHs MaTepiadbHOI TOYKM HaBKOJO ocl. KyToBa MIBHIIKICTh, KyTOBE IMPUCKOPEHHS,
MOMEHT iHepuii. Moaens TBEpIOro Tijla - CUCTEMa JKOPCTKO 3B’SA3aHUX MaTepiajlbHUX TOYOK.
OO6epTraHHs cuCTEMH MaTeplaJbHUX TOYOK HABKOJIO Hepyxomoi oci. MomeHT iHepuii. Teopema
I'toiirenca — Ilrelinepa.

3aranbHUM BHUMAIOK OOEpTaHHS TBEPAOIrO Tijda HABKOJO ILIEHTpa Mac. TeH30p 1HepIi.
["ostoBHI MOMeHTH TeH30pa iHepuii. ['onoBHi oci iHepii. ['ipockonu: BIaCTUBOCTI, 3aCTOCYBaHHS
B TexHimi. CriiikicTe o6epraimpbHOro pyxy ripockona. Ilapa cui. ['ipockomiunuii edexT.
[Mpenecis. KyroBa mBuakicts npenecii. HyTaris.

Cunu B MexaHilli: IpaBiTaliiHI CHJIM, CUJIM TE€PTS 1 CUIIU MPY’KHOCTI. 3aKOH BCECBITHHOTO
TsSOKIHHA. Bu3HnauenHs rpasitaniitHoi ctasnoi. I'paBitariiina Ta iHepTHa Maca.

Mexanika piauH 1 ras3iB. Tuck y piguHax 1 razax. 3akoH [lackansa. 3akoH Apximena.
IneanbHa piguna. PiBHsHHS HenepepBHOCTI. PiBHsHHSA bepnymni. Pyx B sa3koi pinunu. B’a3KicTb.
®opmyna [lyazeitns. Jlaminapauii Ta TypOynenTHuit pyx piaunu. Yucno Peitnonbaca. Pyx tiny
pianHax i razax.
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Cwm TepTs, CUIH TIPY>KHOCTI 1 Aedopmarrii. Cvim Tepts, B’ s3ke TepTsa. CHUIH MPYy>KHOCTI.
OcnoBHi Buau nedopmaniii. 3akon ['yka. IIpyxHi BracTuBOCTI peanbHuX Tij. EHepris npyxHoi
nedopmartii.

[Mpyxui xBumi. [lomupenHs xBuib. PiBHSHHS XBuib. 110310BXKHI Ta HONEpEYHi XBUII.
Posnmoain mBuakoctedt i medopmariidi 'y xBwii. Enepris xBuiboBoro pyxy. Crosidi XBHII,
3aJISKHICTh TOBKMHH XBHJII BiJl pO3MIpYy KOJMBHOI CUCTEMH, POJIb TPAHUYHUX YMOB.

Enementn akyctuxu. [Ipupona 3Byky. IlommpeHHs 3BYKOBUX XBWJIb. [HTEHCHBHICTBH
3ByKy. Cnpuiimanns 3Byky. Jlxepena 3Byky. Edexr [ormepa. Yuapui xBuiti. YIbTpa3ByK Ta
fioro 3acTocyBaHHs. [H(pa3BykH B IPUPOJII.

MOJVIEKYJISIPHA ®I3UKA

MoutekyIapHO-KIHETUYHA TEOpis 11eabHUX Ta3iB. Po3moiia MoJieKys 3a MIBUIKOCTSMH.
OyHkuis po3moAily. 3akoH po3moAiury mBHIKOCTed MakcBena. (OCHOBHE  piBHSHHS
MOJIEKYJISPHO-KIHETHYHOI Teopii i/ieaqpbHuX Ta3iB. PiBHSHHA cTaHy igeasbHOro razy. OCHOBHI
3aKOHU ifeanbHOro razy. Posmoain boneimana. Po3noain Makcsena-bonbiimana. BpoyHiBChKHiA
PyX.

KinemaTnuHi XapakTepUCTHKH MOJIEKYJSIpHOTO pyxy. JloBkuHa BinbHOTO MpOOITy
MoJieKyn razy. ['a3okiHeTnmuHuil edexTuBHHN mepepi3. Yactorta 3iTkHeHb. CepeaHs MOBXHHA
BUIRHOTO MPOOITY MOJIEKYJT Y 33JaHOMY HAIPSIMKY IICIIsE OCTAHHBOTO 31TKHEHHSI.

OcnoBu TepmoanHamikid. OCHOBHI MOHATTS Ta 03Ha4eHHs. CTyneHi BUTbHOCTI MOJIEKYJI.
Posmonin eHeprii 3a CTyneHSMU BUIBHOCTI. BHYTpilIHS eHepria iJeaJibHOTO  Ta3zy.
Makpockormiuna pobora. Tertora. [lepmmii 3akoH TepMOAMHAMIKK. TeIIOEMHICTD 1/1€aTbHOTO
razy. TemmeparypHa 3ajexHiCTh TerioeMHOCTi rasiB. IlomiTponmuuii mponec. PiBHAHHSA
nositporii. Anmiabatamii mporiec. PiBHsHHs Ilyaccona. OO6opoTHi 1 HE0OOpOTHI mporecH.
Hpyruii 3akon TepmoauHamiku. ki Kapho ta fioro koedimient kopuchoi aii. Teopemu KapHho.
AlcomoTHa TepMOAMHaMiYHA ImKaina Temmeparyp. Iarerpan Kiaysiyca. Entpomis. 3wmina
EHTpOMii B 130JIbOBaHUX TEPMOJMHAMIYHUX cHCTeMaX. TepMoauHaMi4Ha HMOBIpHICTh. 3B’SI30K
eHTpomii 3 IMOBIpPHICTIO cTaHy cuctemMu. @opmyna bonbumana. Teopema Hepuera. Tperiit 3akoH
TepMoInHaMiku. HegocskHICTh aOCOTIOTHOTO HYJIS TEMIIEPATYP.

Peanbhi razu. Cunm MiKMOJeKyIsspHOi B3aeMonii B ra3ax. PiBHsHHS Ban-nep-Baanbca.
Kputnynuii cran pedoBuHu. ['paBiTaniiHuil egexT. BHYTpilIHS eHepris pealbHOro razy. 3akoH
BianoBinHuX ctaHiB. Edekt [xoyns-Tomcona. 3pimkenns ra3iB. Cy4acHi METOIM OJIep KaHHS
HU3BKUX TEMIepaTyp.

SBuma nepeHeceHHs B rasax. MexaHi3Mu  SBUII nepeHeceHHd.  Judysis,
TEIUIONPOBIIHICTb, BHYTpIIIHE TepTs (B’A3KiCTh) y razax. KoedilieHTH SBUI NMEpEHECEHHs Y
razax.

Pinkuit cran peyoBunu. CydacHi ysBiIeHHs npo OyI0BY piiuH. BinxHii nopsaok piauH.
@yHKIIA paaiansHOro posnoxauny. B’sa3kicts pinuH. [loBepxHeBuil map pinunu. [loBepxHeBuit
Hatsar. @opmyina Jlamnaca. 3MouyBaHHs Ta KanuisipHi sBuia. [loBepXHEBO-aKTHBHI PEYOBHHHU.
Pinxi po3unnn. 3akonu Payns. Ocmoruunnii Tuck. 3akon Bant-I'odda. Piaki kpucranm.

Bynosa Ta BnactuBocTi TBepaAuX Ti. Cunu 3B’ 43Ky y TBepAuX Tinax. Enementu cumerpii
kpuctainis. I'patku bpase. Kpucranorpadiuni kinacu ta cunrosii. Innekcu Minnepa. [ledexktu B
peanbHUX TBepAuX Tinax. Teopis TerioemHocti kpuctaniB Jromonra-IlTi, Alinmraitna, JleGas.
Temmnepartypa Jlebas.

dazoBi neperBopeHHs. [lonsarTs ¢aszu. Pa3oBi mepexoau mnepuoro poxay. PiBHIHHS
Knaneiipona-Knaysiyca. KpuBa ¢da3oBoi piBHOBaru. Jliarpama cTaHIB OJHOKOMITOHEHTHOT
peuoBuHU. DazoBi nepexoau aApyroro poay. Pigkuii remii.



EJIEKTPUKA I MATHETHU3M

Enexrpocraruka. Enextpuunuii 3aps. 3akoH 30€peKeHHS €ISKTPUYHOTO 3apsay. 3aKOH
Kynona. [Ilpunnun cymepnosumnii. Hanpyxenicte. Teopema Tayca. IloTreHmianbHICTB
eJeKTpocTaTuyHOro nossd. CKalgpHUil MOTEHIlaL.

Enextpuunmii  nunons. [lonmspusamiss NOMSIPHUX Ta HEMOMAPHUX —JICIEKTPHUKIB.
[TomstpuzoBanicts. ®opmyna Kitaysiyca-Mocorti. Teopema ["ayca nist e1eKTpOCTaTUYHOTO OIS
B JieneKTpukax. Bekrop enekTpuuyHOi iHAyKUii. I'paHW4HI yMOBH IJIi €NEKTPUYHOTO TOJIS.
[T’ e30eneKTpUKY, MIPOETIEKTPUKHU, CETHETOCTIEKTPUKH.

Enepris enekrpuunoro nojs. ['ycTuHa eHeprii e1eKTpuyHOro MoJs.

[TocTifinuii  enekTpuuHuii  cTpyMm. Ilpupoma enekrpuyHOro CTpymy. PiBHSHHSA
HenepepBHOCTi. Judepenniitna popma 3akony Oma ta 3akony JIxoyns-Jlenua.

Enexrponposignicts. Knacnuna teopis enekrponposinHocTi. Epext Xomna.

Brnacma Ta  fgoMimKOBa  MPOBIAHICTH  HamiBIpOBiTHWKIB.IIpOBigHICTE  MeTaliB.
HannpoBinHicTb.

KonraktHi sBuma, p-n-nepexin. HamiBOpoBiAHWKOBUIA  1i0x Ta  TPaH3UCTOD.
TepMoenekTpuyHi SBUIIA.

EnextponpoBigHicTs enexTpoiTiB. Enexrponis.

EnexrponposiaHicTs Ta3iB. loHizaris Ta pekoMOiHaris ioHiB. Buay razoBoro pospsiay. ITna3ma.
TepmoenekTporHa emicist. @opmyna Pigapicona.

CranionapHe marHitTHe nojie. MarHiTHa B3aeMoiis cTpymiB. 3akoH bio-Caapa-Jlamnaca.
Teopema mpo IMUPKYJIAMiI0 BeKTOpa MarHiTHOI iHayKIii. Teopema ["ayca uiss MarHiTHOTO TOJISL.
BekTopHuii moteHmian. MarHiTHUN JUNOJBHUNA MOMEHT CTPYMY.

His marmitHOoro moiisi Ha cTpyM. Cuma Jlopenma. Pyx 3apsipkeHWX YacTHHOK B
€JIEKTPUYHOMY Ta MarHITHOMY IOJISIX.

MarnitHe mosie B pedoBHHI. HamarniuyBaHHs pedoBMHH. BekTop HamarniuyBaHHS.
Hanpyxenictb Mar"itHoro mojis. L{upkyndiis BeKTOpa HAmpyKEHOCTI MOl y MarHeTHKY.
['pannuni ymMoBu i MarHiTHoro nosst. Jlapmoposa mpernecis. [lia-, mapa- Ta ¢pepomMarHeTusm.
AHTH(]EpOMarHeTuku Ta GepuTH.

Enepris marniTHoro nosist. ['ycTiHa eHeprii MarHiTHOro moJsl.

EnextpomarHiTHa iHAyKWis. 3akoH  e€JEeKTpOMarHitHoi iHAykmii. B3aemo- Ta
CaMOTHIYKITISI.

KBazicramionapuuii 3minHui crpym. Komo 3miHHOro crpymy. MeToa KOMIUIEKCHUX
aMIUIITY/1 Ta BEKTOPHUX JiarpaM. IMnenanc.

BumymeHni enexkTpu4Hi KOJMBAaHHA B KoJaX 3MIHHOro cTpymy. Pe3oHaHcu. BinbHi
€JIEKTPUYHI KOJIMBAHHS B KOHTYDI.

PoGorta i moTyxHIiCTh cTpyMy. CKiH-e(eKT.

Cucrema piBHsHb MakcBena Ta ix (i3uuHuil 3MmicT. EnextpomarnitHi xBuii. ['yctunHa
eHeprii enmexkTpomarHiTHOro mons. Bektop VYmoBa - [IloiiHTiHra. Po3mnoBcromkeHHS
€JIEKTPOMATHITHUX XBHJIb B CEPEIOBUII, SKE TMPOBOJUTH €NEeKTpUYHUU cTpyM. [lormuHanHs
€JIEKTPOMArHiTHUX XBHJIb.

OIITUKA

Enextpomarnitaa teopis cBimia. [lIBuakicte cBiTiia. MeTomy BU3HAYEHHS MIBUAKOCTI CBITIA.
da3oBa i TpynoBa MIBUIKICTH CBITJIa B peyoBHHI. BunpomintoBaHHs BasinoBa-UepeHkosa.

[Mpuniun depma Ta OCHOBHI 3aKOHU T'€OMETPUYHOI ONTHKH. 3aJIOMJIEHHS MPOMEHIB Ha
cdepuuniii moBepxHi. JIiH3u. ONTHYHI CUCTEMH MIKPOCKOIIA 1 TEJIECKOTa.

Inrepdepenuist cBitia. Korepenrnicts. I1pocTopoBa 1 yacoBa KorepeHTHiCTh. ExcriepumeHTanbHe
37iiicHeHHs iHTepdepeHLLi cBiTIa. [HTepdepeHLiiiHi criekTpaibHi mpuaa. OCHOBYU rosorpadii.
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Judpakis. [lpuamun [roiirenca-dpenenst. Judpakiis Dpenzens (Kpyriawi OTBip, Kpait
ekpany). lAudpakuis B napanensHux npoMensx. udpaxuiiina rparka i ii 3actocyBanns. Audpakiis
PEHTTeHIBChKUX TpoMeHiB. Jludpakiiiss Ha mpocTopoBiii rpatii. Po3aiibHa 34aTHICT MIKPOCKOIIA 1
TEJIECKOTIA.

[Momsprzaris ceitia. [lomsipy3artist mpy BiIOMBaHHI Ta 3aIOMJICHHI HA MEXi AienekTpuka. [loasiiine
npoMenesaiomieHass. Obepranns 1wiomman noysipusartii [ltydre mosiiiHe mpoMeHe3aIOMIICHHST Ta
Horo 3acrocyBaHHs. IHTepdepeHIls momsipuzoBaHuX mpomeHiB. [lomspusamiiiai npuiamm. Emnriuna
nossipusanist. [InacTiHKa B UBepTh JOBKHHH XBUIIL, TIOJIOBUHY JIOBKUHHU XBUIII, KoMrieHcaTtopu. da3oBi
TUTACTUHKU.

B3aemopnist cBitia 3 pedoBunoro. Jlucnepcis ceitia. Hopmanbha 1 anHoMasbHa quctiepeis. Metomu
CIOCTepeXKEeHHS. 3aCTOCYyBaHHs IHTEphepOMeTpa ISl CIIOCTEPEKEHHS aHOMaJIbHOI Aucmepcii. Meron
rakiB PoxmaecTBeHCHKOTr0. 3B'S30K MiXK aHOMATBLHOIO JWCIIEPCIEI0 Ta TMOTTIMHAHHSM. EjeKkTpoHHa
Teopist quenepcii. Poscisabs citiia. KoMmOiHariliHe po3CisHHS CBITIIA.

OnTvyHa aKTHBHICTH Ta LUPKYIApHHNA TuxpoisM. LlTydHa aHi30TpOmist B €IEKTPHYHOMY 1
MarHitTHoMy noJisix. @oTonpysxHicTh, ehekTu [lokenbca, Kepa. SABume dapamges.

Termose BunpomiHtoBanHsL. 3akonu Kipxroda. 3akon Credana- bonpimana. 3akon 3cyBy BiHa.
TpynHoi knacuyHoi Teopii BunpoMinroBanHs. Gotonn. @opmyna [Inanka. OnTuyHa mipomMeTpisi.

@oroemicist MeranmiB 1 HamiBrpoBigHUKIB. OcHOBHI 3akoHM (ortoedekry. EdexruBHi
dorokaToau, ¢oroenmeMeHTH W (OTONOMHOXKYBadi. EJIEKTpOONTHYHI  NPUCKOPIOBaYl  Ta
nieperBoproBadi. POTOMPOBIIHICTH HATIBIPOBITHUKIB.

Tuck cBitiia. Poboru Jlebenena. SApue Kommrona. Immmyssc ¢otoHa.

CrioHTaHHe 1 BUMYyIICHe BHIpoMiHIOBaHHs. JlromiHecnieHmiss 1 i Buau. OCHOBHI 3aKOHH 1
3acrocyBanHsa. CriBBigHOmeHHs A#HmTaiHa. IlpuHumn aii mazepa. OCHOBHI BIIaCTHMBOCTI
BHMYIIIEHOTO BUIIPOMIiHIOBaHHS (MOHOXPOMATHYHICTh, KOT€PEHTHICTh, HAIIPABJICHICTD Ta iH.).

Onrtuka pyxomux cepenouil. SBumie Jlorepa. Jlocmin Maiikenbcona. EnemeHTH
CHeniaJbHOI TeOPii BITHOCHOCTI.

Heniniitna onTtuka. SIBuUIlle HACHYEHHS TOIIMHAHHA Y CHJIBHOMY CBITJIOBOMY IIOJIi.
bararodoronne mornmmuuanus. Heminiiina monsipuzoBaHictb. CamodokycyBanHsa. Camonudpakiiis.
["enepaitis TapMOHIK BUILIOTO TIOPSAIKY.

ATOMHA ®I3UKA

XBUWJIBOBI BJIACTMBOCTI YaCTMHOK pedoBMHU. BnactuBocti xBuib nie bpoitna. dudpakuis
€JIEKTPOHIB, HEUTPOHIB, aTOMIB Ta MOJEKYJ Ha KpHcTanax. BmactuBocTi XxBwib Je bpoiis.
[Mpunmun cynepnosuuii. [Ipunnun HeBusHadyeHocTi ["aiizenOepra. CraTHcTHUHA 1HTEpHpeTaLlis
XBWIb e bpoind. XBuiiboB1 QyHKIIT Ta X (H13MUHUMA 3MICT.

[Toctynati kBaHTOBOI MeXaHikM. OnmcaHHA (I3MYHMX BEIMYMH orepatopamu. Oneparopu
eHeprii 1 imimysbey. CepeHi 3Ha4eHHS (PI3UYHUX BEJTMYMH.

PiBusans [peninrepa (yacoBe Ta cTalioHapHe) 1 MPUKIaaM Horo 3acrocyBaHHs. YacTHHKa B
NOTEHIIaTbHIN siMi. BracHi 3HaueHHs 1 BiacHl (YHKIIi oreparopiB (pi3MYHUX BEIMYMH, 337a4a Ipo
OCIIMJISITOP, TYHETIOBAHHS YaCTHHOK Kpi3b MOTEHIIAIbHUI Oap'ep.

bynosa aromi. [ocmiau Pesepdopaa mo poscisiHHIO 0-4acTWHOK. SlepHa Mojenb aTtoma B
pamMKax KJIACHYHOI MEXaHIKH.

Teopis bopa. KBanToBa Teopis atromy BojHio. KBaHToBI uncna. CriekTp atoma BOIHIO.
Busnauenss noteHianis 30ypKeHH 1 10H13a1Li.

[Mpuxrwn [aymi. Enexrponni o6ononku atomis. [lepiomudHa cucteMa exemMeHTiB MeHeneeBa.

Tunu 3B'A3kiB enekTpoHiB B atomi. 3B's30k Paccen-Caynnmepca, 3B's3ok JJ.
BusHaueHHs1 TepMiB aTOMIB /JIsl pI3HUX TUIIB 3B'SI3KY.

PeHTreHiBchKi CeKTpH aToMiB. ['abMiBHE Ta XapaKTEpUCTHYHE BUIIPOMIHIOBAHHSA. 3aKOH
Moz3ni. ToHka cTpyKTypa peHTreHiBChbKHX criekTpiB. Edext KommnTona.

Oco0MMBOCTI ONTUYHHUX CIIEKTPIB cKIamHux atoMiB. CIiH ejekTpoHa. BekTopHa Mojenb
atoma. [IpaBuna BimOopy mpu onTudHHUX Tepexonax. CHeKTpu aToOMiB 3 OJHHUM ONTHYHUM
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€JIEKTPOHOM (aToMHu JY)KHHX MeTaniB). CHEeKTpu Ta EHEpreTHYHi piBHI aTOMIB 3 JBOMa
ONITUYHUMH €JIEKTPOHAMU. (ATOMIB PTYTI Ta reliio).

MarHiTHi BJaCTUBOCTI aTOMiB: OpOITaJIbHUM Ta CHiHOBHMM MarHetu3M. MarnetoH bopa.
CymapHuii Mar"HiTHUH MOMEHT eJeKTpoHHOi oOononku. ®axtop Jlanme. IIpocropose
KBaHTYyBaHHS. MeTOJ] BH3HAUCHHS AaTOMHUX MAarHITHUX MOMEHTIB. SIiepHHMH MarHeTusMm i
HA/ITOHKA CTPYKTYpa CHEKTPATbHUX JIHIH.

BB enekrpudHoro i MarxitHoro mnosiB Ha aromu. Edekr 3eemana, [1amena-beka, [lltapka.
EnexTpoHHU# CIIiHOBHUH 1 AIEpHUIA MarHiTHUN PE30HAHCH.

OOGeprasbHi 1 KOIMMBAIBHI CIIEKTPH MOJIEKYIT. CIIEKTPH JIBOXaTOMHHX MOJICKYJI.

OcHoBu ¢i3uku TBepAoro Tina. Kimacudikarist TBEpAUX T 32 TUIIAMU XIMIYHOTO 3B'A3KY.
Kpucraniyna rpartka.

3onHa Teopis TBepaux TN, PiBusHHsA Ilpeminrepa ans kpucramna. EdextnBHa Maca
eJeKTpoHa. MeTtanu, HaliBIPOBITHUKH, J1€JICKTPUKH, HAIlIBMETAJIH.

®PI3UKA AIPA TA EJIEMEHTAPHUX YACTUHOK

Bynosa aromuoro sitpa. Eneprist 38's3ky 1 nedexr macu. OCHOBHI BIIACTHBOCTI SIIEPHUX CHIT
(pamiyc aii, BIaCTUBOCTI HACHUCHHS, 3aps/I0Ba He3alekHICTh). OOMIHHHMN XapakTep sACpHUX CHIL
Karnrenpha Mozienb siapa. Mozens sipepHuX 000IOHOK.

Buninennss eHeprii mpw SIEepHUX peakilisxX TMOALTy Ta CHHTe3y. JIaHIIOroBi peaxiiii.
[lepcniekTuBH 31iHCHEHHS KEPOBAaHUX TEPMOSACPHHX peakwii. [Ipobrema kepoBaHOTO TEPMOSIIEPHOTO

CHHTE3Y.
B3aemopist 3apspkeHMX YacTWHOK 1 Y-KBAHTIB 3 PEYOBMHOMN. lOHI3amiiiHi 1 pamiamiiiHi BTpaTtu

KBAHTIB 4yepe3 peuoBuny. Edexr MecOayepa Ta HOro BAKOPUCTAHHS.
Ho3umetpisa. OauHulll 1034 B pamialliiHui (i3uii.

OCHOBHI THUNM TPHUCKOPIOBAYIB 3apsKEHUX YaCTHHOK. MeToam peectTpalii 3apsmKeHHX
YaCTUHOK.

PanioaktuBHMIT po3nan, Woro 3akoHu. PamioakTuBHi psau (cimerictBa). Heitrpuno. [Ipupogna
Ta IUTy4HA paJll0OaKTHBHICTh. Asb(a-po3naj i Horo KBAaHTOBO-MEXaHiuHa iHTeprpeTauis. Bumu -
po3mnamy.
[ToHATTS TpO eneMeHTapHI YacTUHM; iX BIAcTUBOCTI. JIuBHI dYacTuHKHU. YacTUHKH 1
AHTUYACTUHKU. MexaHi3MU B3a€MOJIIT eleMEeHTapHUX 4acToK. EnekrpomarHiTHa, cuibHa, ciadba
B3aemozii. KBapkoBa mozens. OO'emHaHa Mofens c1aboi Ta CHIIBHOI €NEKTPOMArHiTHOI B3a€MOJIi.
KBaHTOBI uKCiIa eleMeHTapHUX YaCTUHOK.

Kocmiuni npometi. Pamiariiiai noscu 3emiti.

B.o. nexana ¢izuyHOro QaxynbTeTy SIpocnas YOPHOIOJIbCHKUI



