Homatok Ne 3

1o Hakazsy MOH
Bif Ne
IHACIIOPT
cekuii 3a ¢paxoBum HanpsaimoMm 3 «3arajbHa ¢izuka»
Haykosoi paxu MOH

Jns yuacti B KOHKypcHOMY BimbOopi mo0 cekuii 3 «3arajabHa ¢izMka» NpuUiMarOThCS
HAYKOBI IPOCKTH (HYHIAMEHTAIBHOTO 1 MPUKJIAIHOTO CIIPSIMYBaHHS.

Ho ¢yrnoamenmanvhux npoexmis cekyii Hanedcamsv TEOPETHUHI 1 EKCIEPUMEHTANIbHI
JOCITIJDKEHHS, PE3YJIbTaTH SIKUX (OPMYIOTh BIIKPUTTS HOBHX a0O YTOUHEHHS BITOMHUX (PI3MUHUX
3aKOHOMIPHOCTEH PpO3BUTKY MPUPOAM 1 € BHUXITHUMHU TIOJOXKCHHSIMH JJIsi PO3BUTKY HOBUX
KOHIICTIIi{, MPUHIIMIIB 1 METO/[IB OTPUMAaHHS HAYKOBHX 3HAHb Y KOHKPETHUX TaTy3sX HAYKH.

Jlo npuxnaonux npoexmis CEKIii HaJeKaTh OPHUTIHAIBHI JOCTIIKEHHS 1 PO3POOKH, SKi
3MIMCHIOIOTHCS JIJII OTPUMAHHS HOBUX 3HaHb, CTBOPEHHS €JIEMEHTIB HOBOI TEXHIKH, TEXHOJOTIH 1
MPU3HAYCHI, TOJIOBHUM YWHOM, JUIS JIOCSTHCHHS KOHKPETHOI MPAaKTWUYHOI METH YH 3aBIaHHS.
[MpuknaaHi  MOCHI/DKCHHS  BH3HAYAIOTh  MOXKIMBI  NUIIXM  BUKOPHUCTaHHS  pE3yJbTaTiB
(dyHIaMEHTAIBHUX JTOCIIPKeHb, HOBI METOJIM PO3B’s3aHHS NPoOsieM, chopMyIbOBaHHUX paHiIIe.
[TpuknaaHi po3poOku 0a3yrOThCs, K MPABUIIO, HA pe3ybTaTax MONepeaHix GpyHIaMeHTaIbHUX Ta
MPUKJIAHUX JOCTIDKEHb 1 Pe3ylbTaToOM iX € po3poOKa KOHKPETHOTO HOBOTO €JIEMEHTY HOBOI
TEXHIKH, TEXHOJIOT11, METOJIUKHU a00 JOCIITHUN 3pa3oK.

Cekuis 3 «3aranbHa ¢izuka» BKIIOYA€ HACTYIHI HAPSIMU HAYKOBHUX JOCIIIKEHb:

1. Teopernuna ¢izuka - rajy3b HayK, 110 3/JilCHIOE TeOpeTHYHi JOCJTiI:KeHHs, SIKi
AAa0Th HOBi pe3yabTatH (mependavyarTb, HOBI ¢isuuHi edexTHn), po3poldieHHS Ta
3aCTOCYBAHHSI HOBUX (i3MYHHMX Teopiil i MeTOoAiB TeopeTH4HOl (i3MKH 1A BHUSBJIEHHS W
onucy Qi3MYHUX 32aKOHIB i KOHKpeTHUX (Qi3MYHMX SIBHIIL

1.1. KiacuuHa Ta KBaHTOBA TEOPis MOJIS.

1.2. Cratuctnyna (i3uKa CTaTUCTUYHA TEOPish KBAHTOBHX CHCTEM, HEPIBHOBaXHA CTATHCTUYHA
¢izuka).

1.3. Teopist 6araTO4aCTHHKOBHX CHCTEM.

1.4. Teopis rpasiTauii.

1.5. PenstuBicTchka acTpodizuka Ta KOCMOJIOTIS.
1.6. KBanTOBa TEopis pO3CiAHHS.

1.7. Teopis TBepOTO TiJA.

1.8. ®izuka KOH/IEHCOBAHHUX CEPEOBHILL.

1.9. Teopist HU3PKOBUMIPHUX CHCTEM.

1.10. Teopist KJIaCHYHUX 1 KBAHTOBUX PiIUH.
1.11. ®di3uka NOBEPXOHb.

1.12. Teopist pa30BUX MEPEeXOiB 1 KPUTHUHUX SBUIIL.
1.13. Teopist HEBMOPSAIKOBAHUX CHCTEM.

1.14. KnacuyHi Ta KBaHTOBI CUCTEMH.

1.15. Teopist piAKKUX KPUCTAIB.

1.16. Teopii MarHeTU3My Ta CErHETOETIEKTPUKH.



1.17. ®i3uka mIaCTUYHOCTI Ta MIIIHOCTI.

1.18. Teopist HAATPOBITHOCT!I.

1.19. Teopis ru1a3mMu Ta MIa3MONOIIOHUX CEPEIOBHIILI.

1.20. Teopist HeNiHIMHUX MPOLECIB B AKTUBHUX CEPEAOBHUIIIAX.

2. Teoperu4yHi Ta eKCHEePUMEHTAJIbHI I0CTiKeHHs1 (I3UYHUX NPodJeM NPUIATiB,
ejleMeHTIB Ta cucreM Qi3HYHOI Ta (QYHKIIOHAJIBHOI €JIeKTPOHiKM, BKJIKWYaW4M ¢iznuHi
SIBUINA, 10 BHKOPHCTOBYKTBHCS Yy IMepeTBOpoBavax (i3MYHUX BeJMYUH, HPHCTPOSIX
peecTpanii Ta BinoOpakeHHs iHdopmamii: B3aemoaii BiIbHMX HOCIIB 3apsany 3
€JIEKTPOMATHITHUMHU TNOJSIMM B JI’KepesiaxX BHUIIPOMIHIOBAHHSI, MiACHJIIOBa4Yax Ta
MepPeTBOPIOBAIBHUX NPWIaAax, GizuuHi ABUIIA, sIKi BiT0OYBAIOTHCS 32 YYACTIO €JIEKTPOHIB Ta
HOHIB y BaKyyMi, razax, TBepaux Tijlax i Ha NOBePXHi, 30KpeMa SIBUILA eJIeKTPOHHOI eMicil,
(¢i3uyHi OCHOBM CTBOPEHHSI HOBHX €JEKTPOHHHMX, HANIBNPOBIIHUKOBMX i KBAHTOBHX
reHepaTopiB i miicMII0BaviB eJeKTPOMATHITHMX XBWJ/Ib i KOJIHBAaHb, IPUCTPOIB HA OCHOBI
B32€MOJII eJIEKTPOMATHITHHX, aKYCTUYHHMX TA CMIIHOBUX XBWIb.

2.1. JliniiiHa Ta HeNiHiIHA B3a€MOJlis ENEKTPOHIB, 10HIB 1 MOJIEKYN 3 €JIEKTPOMAarHITHUMHU
moJsiIMU  (€KCIIEpUMEHTAJIbHI  JIOCHTIDKEHHS, MIKPOCKOIIIYHA Ta MaKpOCKOINYHA Teopii); ja3epu
ONITUYHOTO, i1H(PAYEPBOHOTO Ta CYOMIUTIMETPOBOTO J1ialla30HiB.

2.2. 30yKeHHs eNeKTPOMarHiTHUX XBUJIb 1 KOJTMBAaHb y PE30HATOPAX 13 TOTOKAMU E€JIEKTPOHIB.

2.3. PerynspHi KOMUBaHHS B JDKEpeNiaX €JIEKTPOMArHiTHOTO BUIPOMIHIOBAaHHS, JETEKTOpax i
MIJCHIIIOBAYaXx 1 IOCHIKEHHS 1X y CTaHl IMHAMIYHOTO Xaocy.

2.4. EnextpoHHa i i0HHa eMmicii 3 TBepauX TiI 1 piauH; (i3WYHI SBUIIA HA TOBEPXHI, MIO
BH3HAYAIOTh €MICIiHI BJACTHBOCTI TBEPAUX TN 1 PIIUH.

2.5. EnemenTapHi Ta KOJEKTHBHI NpOLIECH pO3CIIOBaHHS, i10Hi3amii, 30y/KeHHS B Tazax i
ra3oBUX PO3psAAAX.

2.6. ®i3uKka IOHHUX MYyYKiB.

2.7. 3ITKHEHHS 3apsSIKEHUX 1 HeUTPaJTbHUX YACTUHOK 13 TOBEPXHSMHU TBEPIUX TiJl.

2.8. ®i3u4HI OCHOBH METOJIIB JOCII/DKEHHS, 10 TPYHTYIOThCS HAa BUKOPUCTAHHI €JIEKTPOHHOT
Ta 10HHOI eMmicii.

2.9. EnexTpoHHa i i0HHA ON'THKA.

2.10. ®i3uyHi mpouecH B aKycTo-, ONTO-, MarHiTo-, Kpio-, MIKpO- Ta HAHOEJIEKTPOHHUX
IpUIaaax.

2.11. 3actocyBaHHS pe3yJbTaTiB HAYKOBUX JOCITIDKEHb y rany3i (pi3UUHOI elIeKTPOHIKH.

3. EkcriepuMeHTAaJIbHI Ta TeOpeTHYHi A0CTiKeHHsI MPodJieM Ja3epHoi Gi3UKN Ta ONTHKH.
BuBuyeHHS BHUNPOMiHIOBaHHSI CBiTJIa, IOr0 NMOIIMPEHHs1 B CepelOBHINAX Pi3HOI mpupoaw,
NOIJTMHAHHS B Cepe0BHINi, 4 TAKOK 32JIOMJICHHS TAa BiAOMBaHHS HA MesKi oAy, B3aeMoil
KUIBKOX CBITJIOBMX NOTOKIB, YTBOPEHHSI KOT€PEHTHHX /KepeJl CBITJIa, ONTHYHOIO 3amucy
iHdopmauii. {locaiizkeHHsI BUKOPHCTOBYIOTH IIMPOKOBiI0Mi 200 opuriHAIbLHI MeTOIM.

3.1. EnexTpomarHiTHa nmpupoja cBiTIa.

3.2. Inrepdepentist cBitaa ta audpaxiis cBiTia, GopMyBaHHS ONTHYHOTO 300pakeHHs, Dyp'e-
OITHKA, ONTHKA PO3CIIOBAJILHOTO CEPEIOBUILA.

3.3. [IpomeneBa onTuka.
3.4. XapakTepuCTUKU ONTUYHHUX MPUIIALIB Ta ONITHYHI METO/IM BUMIPIOBAaHb, ONTOEIEKTPOHIKA.

3.5. Onrtnunmii 3ammc iHpopmamii. doTtoximiuHa i cBitna. Ilpomecn 3ammcy ONTHYHOL
iHpopmanii. Ontuyni ocHoBH rojorpadii. /lunamiuna romnorpadis. JlazepHa ¢ortoximia Ta
610XiMis.
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3.6. ToHKOTUTIBKOBI cepeAoBHINa s Toorpadii i ONTHYHOTO 3anmuCy 1H(pOpMaIIii.
3.7. KpucranoonTtuka. ONTHKa TOHKUX IIapiB.

3.8. MonekynsipHa OINTHKA.

3.9. KBanToBa Ta CTaTUCTUYHA ONITHKA.

3.10. OnTrka KBAaHTOBUX IEPEXO/IIB.

3.11. OntuyHa CHOEKTPOCKOMis (aTOMHA Ta MOJIEKYJISIPHA CIIEKTPOCKOMIS, CIIEKTPOCKOIIis
TBEPJIOTO Tija, JIOMIHECIICHIlIS, ONTHYHI BIIACTUBOCTI HAIIPOBIIHUKIB).

3.12. ®izuka nazepiB. AKTHBHI cepeoBHUIIa 1Jis J1a3epiB. Pesonaropu.

3.13. OnTuka yIbTPAKOPOTKUX IMIYJIbCIB, HENIHIAHHA OINTHKA, B3aEMOJIS J1a3€pPHOTO
BUIPOMIHIOBAaHHS 3 PEUOBHMHOIO, (I3MYHI acCleKTH BHKOPUCTAaHHs Ja3epiB. [‘omorpadivni
mudpakiiiiHi  exemeHTd. Meronu Ta  TpOIECH KEPYBAaHHA —TMapaMeTpaMd  JIa3epHOTO
BUTIPOMIHIOBaHHSI.

3.14. Heniniiini ontuyHi siBUIIA y GoTopepakKTUBHUX MaTepianax i piAKHX KpHUCTallax.
3.15. HeniniitHa J1a3epHa CIIEKTPOCKOITIS HAJIBUCOKOT PO3IUILHOI 3/IaTHOCTI.

4. ExcnepuMeHTaJbHi Ta  TeOpeTHMYHI  JOCHi/KeHHsI  NpolJjieM  aKyCTHKH.
DdyHIaMeHTAIbHI TOCHIKEeHHS TNPoUeciB NMOIIMPEHHS NPYKHUX KOJMBAHb i XBHJb, IX
B3a€MOJlisfi 3 PEeYOBHHOK, INEPEeTBOPEHHS] AKYCTHMYHOI eHeprii Ha inmi ¢opmu eHeprii i
HABIIAKHU, 4 TAKO0K PI3HOMAHITHI 3aCTOCYBaHHSI.

4.1. Teopist udpakii i TOMMUPEHHS XBUIIb.

4.2. Teopist BUIIPOMIHIOBAHHS 3BYKY.

4.3. B3aeMonist 3BYKOBHX XBHJIb 13 IPYXKHUMH TiJIaMH.

4.5. OnpairroBaHHs aKyCTUYHUX CUTHANIB, aKyCTUYHA J1arHOCTHKA.
4.6. ObepHEHI 3a/1a41 pO3CIFOBaHHS, PEKOHCTPYKIIIT JKEPEI 3BYKY.
4.7. lllymu oOTikaHHSI, TeHepallis 3ByKY B MOTOII PIIUHH 1 ra3sy.
4.8. I'impoakycruka.

4.9. IlommpeHHs 3ByKOBUX XBWJIb Y )KUBUX TKaHWHAX.

5. Teopermyni Ta eKcmepUMEHTAJbHI JOCTifxKeHHA (i3MUYHMX BJACTHBOCTEH
KOH/ICHCOBAHNX CEPeNOBMIN, PilMH, TBEPAUX Tijll, TBEPAUX Ta PIAKMX KPHCTAIIB, aMOpQHHUX
PEeYOBHH, MeTAJIB, CIJIABiB, KOMIIO3UTHUX Ta IIAPYBATUX CTPYKTYP.

5.1. ExciepuMeHTanbHe Ta TEOPETUYHE AOCIIPKEHHS KPUCTAIYHOT Oy/T0BH PEUOBHH.
5.2. locnimkeHHs eNeKTPOHHUX Ta JOHOHHUX CHEKTPiB TBEPIUX TiJI.

5.3. SIBuIa enexTpo- Ta TEIJIONEPEHOCY B KOHACHCOBAHUX CEPEOBUIIAX, IPOLIECH PO3CISIHHSA
€JIEKTPOHIB Ta (POHOHIB.

5.4. BuBuYeHHsS BIUIMBY 30BHIIIHIX YHWHHHUKIB (TeMIEpaTypH, MEXaHIYHHX HalpyXeHb,
CTaTUYHUX EJIIEKTPUYHUX 1 MArHITHUX TIOJIB, €JEKTPOMAarHiTHOrO TMOJs, paJialiifHOro
ONPOMiHEHHS) Ha (PI3WYHI BIACTUBOCTI TBEPAMX TiJ 1 BCTAHOBJIEHHS OCOOMMBOCTEH KIHETUYHHUX 1
penakcanifHuX MPoIeciB, 3yMOBICHUX IIUM BIUTHBOM.

5.5. TepmoauHamika Ta (pa3oBi MEPETBOPEHHS Y TBEPAUX TiIaX. ATOMHA CTPYKTypa Ta (a3oBi
Mepexo/iv B aficOpOOBaHUX IIapax Ha MOBEPXHI TBEPAUX T1J Ta y MJIiBKAaX.

5.6. ExcrnepuMeHTanbHE Ta TEOPETUYHE BUBYCHHS HENIHIMHUX AWCHIIATUBHUX CTPYKTYP.
BractuBOCTI TBEpAOTUIHHOT IJIA3MHU.



5.7. Bsaemomis TBepauX TII 3 TMOTOKAMH YAaCTHMHOK 10HI3YIOUOTO Ta TOTYKHOTO
€JIEKTPOMArHiTHOro omnpomiHeHHA. JledekroyTBOpeHHs, pafiauiiiHi ae(eKTH, eIeKTPOHHO-
CTUMYJIbOBaHI peakilii AedeKTiB, METaCTaOIbHICTb.

5.8. JledexTn kpucTaniyHoi OyJ0BH, €BOIIOLIS Ne(EKTHOI CTPYKTYPH IIi/l BILTMBOM 30BHIILIHIX
YUHHUKIB, B3aEMOJIiS 1e(PeKTiB, BIUIMB ACPEKTHOI CTPYKTYpU Ha (i3MKO-MEXaHIYHI Ta KIHETHYHI
BJIACTUBOCTI TBEPIMX TiJI.

5.9. ExciepuMeHTaNIbHI Ta TEOPETHYHI METOJU aHAI3y JAEPEKTHOI CTPYKTYpH, MaTeMaTHIHE
MO/ICJIIOBAHHS, PO3PAaXyHKHU MapaMeTpiB CTPYKTYpH Ta (i3MKO-MEXaHIYHUX BIACTUBOCTEH TBEPAUX
TLJI.

5.10. Jlomimku Ta iXHI arperatd, iXHs JIWHaMiKa Ta IepeOyaoBa, cerperaiiiHi SBHINA,
mudy3iiHi IBUINA Y TBEPAMX TUIaX Ta HA IXHIH MOBEPXHI.

5.11. ExcrpemanbHi BJIACTMBOCTI Ta CTPYKTYpPHI CTaHHM, HAHOKPHCTAJIHM, KBa3iKpUCTaJIH,
amopdizarris.

5.12. ®i3u4yH1 OCHOBH MIITHOCTI Ta IJIACTUYHOCTI TBEPIUX TiJ.

5.13. ®i3uuHi BIACTHBOCTI HHU3BKOBHUMIPHHX cHCcTeM. (Di3W4HI OCHOBU LIIECHPSIMOBAHOTO
(dbopMyBaHHS CKJIQJy Ta CTPYKTYpPH MaTepiajiiB y KOMIIAKTHOMY Ta HU3bKOBHMIpDHUX CTaHaxX, IO
MarOTh HOBI KOPUCHI BIIACTUBOCTI.

5.14. 3mimaHi KpuUCTalM Ta HEBINOPSJAKOBaHI TBepAi Tina. Dizuka TBEpAUX POZUYUHIB
HEMETaTIYHUX PEYOBHH, 30KpeMa HalliBMarHiTHUX KPHUCTAIIIB.

5.15. Bucoko4acToTHI Ta pe30HAHCHI SBUIIA Y TBEPAUX TiMax. BrumB aedexTHOl cTpyKTypH,
JOMIITKOBHAX aTOMIB 1 30BHIIIHIX IOJIIB HA BUCOKOYACTOTHI, PE30HAHCHI 1 OCIIIALINHI SBHUINA Y
TBEPJUX TiJIax.

5.16. TBepnoTinbHI acnieKTH Pi3MUHUX TPOIIEciB y OioMaTepianax i B 610J0TTUHUX CTPYKTYpax.
5.17. JlocmimkeHHs 0coOIMBOCTI MOBepXoHb Depmi B MeTajax Ta HaIliBIPOBITHUKAX.

5.18. SIBumia y koHTakTax. TyHeIbHI €eKTH.

5.19. KBaHTOBI epeKTH y IPOBITHOCTI.

5.20. EnextpoximiuHi IpOIIECH B €IEKTPOITiTaX.

5.21. Mac- Ta 0)ke-CIeKTPOCKOIisl pEYOBUHH.

5.22. Metoau eNeKTPOHHOI, MarHiTO CHJIOBOI Ta TYHEIBHOI MIKPOCKOMIi y JOCHiPKeHH]
(b13MYHMX BJIIACTMBOCTEN TBEPOTO TiJa.

5.23. Ontnyni Ta peHTreHorpadiuHi AOCHIMKEHHS OyIOBH TBEPIUX TiJA Ta KOMITO3HUTHHUX
Marepiaisb.

5.24. ®i3uka KIIACHYHHUX 1 KBAHTOBUX PIiJIMH.
5.25. ®i3uKa piIKUX KPUCTAiB.

6. ExkcmepuMeHTajJbHe Ta TeOpeTHYHE AOCHIIKEHHS MNHUTaHb (3K HU3BKHX
Temneparyp. BiacTuBocTi MaKpOCKONMIYHMX CHCTEM NMPH HU3BKHUX TeMIEpaTypax, KOJIH Ha
(¢iznuHuX SIBMIAX NMO3HAYAETHCS BIJIMB KBAHTOBHMX e(eKTiB; po3poldka (ismuHuMX 3acan,
METO/iB IOCSATHEHHS TAa BUMIPIOBAHHS HU3bKHMX TeMIIepaTyp.

6.1. KineTnuHi Ta piBHOBaXXHI BJIACTUBOCTI METAIB 1 CILIABIB IMPH HU3BKHUX TEMITepaTypax.
6.2. HuzpkoTemmepatypHi Gpa3oBi nepexou, 30KpeMa HaJIpOBiAHICTh 1 HAATITUHHICTb.
6.3. HuspkoTeMIiepaTypHi KBAaHTOBI €)EKTH B HAITiBIPOBITHUKAX 1 Ti€JTEKTPUKAX.

6.4. HuzpkoTemiepaTypHH1il MarHeTH3M.

6.5. BiracTuBOCTI KBAaHTOBHX T'a3iB 1 KBAHTOBUX PiJIMH.



6.6. BracTHBOCTI KBAaHTOBUX KPHCTAJIIB 1 KPIOKPUCTAITIB.
6.7. BacTuBOCTI HEBMOPSIIKOBAHUX CHCTEM P HU3BKUX TEMIIEpaTypax.
6.8. ®i3uuHi 3acaau, METOAM OJICP’)KaHHS Ta BUMIPIOBAHHS HU3bKUX 1 HAJIHU3BKHUX TEMITEpaTyp.

7. TeopeTnuHi Ta €KCIIEPUMEHTAIIBHI JOCIIKSHHS] MarHITHUX CHUCTeM. MarHiTHI BIaCTUBOCTI
rapa- Ta JliaMarHiTHUX PEYOBHH, epOMarHiTHUX CUCTEM, B3a€EMO/Iii MarHITHUX MaTepiaiiB 31 CIiH
MOJIIPU30BAHUMH CTPYMaMU Ta MarHITHUMU TTOJISIMH.

7.1. MaruiTHi BJIaCTHUBOCTI €JIEKTPOHIB MPOBIIHOCTI B MeTajax: jaiamarHetu3Mm Jlanmay Ta
napamarueTusm [laymi.

7.2. Jliamaraetu3M. MartiTHi BJaCTUBOCTI HAAPOBITHHUKIB.
7.3. BnacTUBOCTI peuOBHH B IMapaMarHiTHoMy ctaHi. CynepriapaMarHeTHKH.

7.4. Meromu SAMP, TIMP Ta ®MP y pochipkeHHI MaTepialniB 3 PIi3HUMH MAarHiTHUMHU
BJIACTUBOCTSIMU.

7.5. 'anpBaHoO- 1 TEPMOMArHiTHI SBUINA Y METaJax Ta HAMiBIPOBIIHUKAX.
7.6. Mar"iTOONTHYHI Ta MAarHiTOPE3UCTUBHI SBHIIIA.

7.7. ®epo- Ta aHTU(EpPOMArHETU3M MPOBITHHUKIB Ta TieNeKTPHKiB. [Ipomec HaMarHivyBaHHS
(hepoMarHeTHKiB.

7.8. di3uka MarHiTHUX JOMEHHHX CTPYKTYp. MaraoHika, CliH-XBHJIbOBA ONTHKA IIPOCTOPOBO-
HEOAHOPITHUX (EPOMArHETHKIB.

7.9. CoinTponika. CriH-TIOISIPU30BaHUN TPAHCIIOPT.

7.10. [ocmikeHHS BIIACTUBOCTEH HHU3BKOPO3MIPHUX MArHITHUX CHCTEM Ta MAarHiTHHUX
HAaHOKOMITO3HTIB.

7.11. MarHiTOBHOOPSAKOBAaHI CTaHHW, IX CTPyKTypa Ta BIIACTUBOCTI: (hepoMarHeTHsM,
aHTH(EpOMarHeTusm, (hepruMarHeTH3M.

7.12. MarnitHi a30Bi mepexou B MarHiTHUX pEUYOBHHAX.
7.13. MarHiTHI BIaCTHBOCTI ME30CKOITIYHUX CHCTEM.
7.14. ®i314yHI OCHOBU CTBOPEHHS HOBUX MAarHiTHUX MaTepiaib.

8. EkxcnepuMeHTajbHe Ta TeOpeTHYHe JOCTIKEHHA NHTaHb Temiodizuku Ta
MOJICKYJSIpPHOI (i3nkn. BUBYEHHSI 3aJ1€KHOCTI CTATHYHHX | JUHAMIYHHX BJIACTHBOCTEH
KOH/IeHCOBAHMX CepeJOBHIL Bi/l IX MOJIeKYJIsIPHOI Oy10BH.

8.1. MixmMornekynsipHa B3a€MOJisl Ta MOJEKYyJspHa CTPYKTypa PEYOBHHH B KOHACHCOBAHOMY
CTaHi.

8.2. PiBHOBa)kH1 Ta KIHETHYHI BIIACTUBOCTI pEUOBHUHM B KOH/IEHCOBAaHOMY CTaHi.

8.3. Tepmonunamika. Po3po0ieHHs METOIiB TEPMOIMHAMIKM Ha OCHOBI amapaTa CTaTUCTHYHOI
¢i3uku. Termnodi3uuHi BIACTUBOCTI PEUOBMHHU: TEIUIOEMHICTh 1 TEIUIONPOBIIHICTH TOMOT€HHUX 1
reTeporeHHUX(MoJiiMepH1 Ta KOMIIO3UTHI MaTepiain) CEpeOBHUIL.

8.4. BuxopucranHs Temio(pi3UYHUX NPOIECIB B EHEPro30epiraloyux eKOJOTIYHO YHUCTHX
TEXHOJIOT15IX.

8.5. ®izuka piauH 1 rasiB. Kineruka Qas3oBux mnepexoiiB. BumaproBaHHs Ta KOHJEHCAlis.
Cxutagui piguHu. Mariti piauHu.

8.6. di3uka cucTeM 3apsAKEHUX 1 MNOJAPHUX YACTHHOK. TepMOIMHAMIiuHI, CTPYKTYpHI,
eJIeKTpOo(i3UyHI BIACTUBOCTI PO3UMHIB 1 pO3IUIABIB enekTpoiiTiB. [igponumHamika Ta
HEpPIBHOBa)KH1 BIIACTHUBOCTI.

8.7. IloBepxHeBi sSBUIIA.



8.8. Metomu mocCHiKEHHS ITUCHEPCHUX cucTeM. [lpolmecn mepeHeceHHsT B IHUCIIEPCHUX
CcucremMax. I[I/ICHepFOBaHe I1aJINBO.

8.9. TemomacooOMiH B XIMIYHO aKTHBHUX CEpeNOBUINAX 1 ABO(GA3HUX IMOTOKAX, XMapax,
tymaHnax. Tepmoaudysiodpopes.

8.10. di3uka acomiaTUBHUX KOMIUIEKCIB. ACOITIaTUBHI PIJUHU Ta iX CTaTUCTUYHUN  OIHC.
®i3u4HI aCMEeKTH XIMIYHUX peaKIlii y piinHax i po34nHax.

9. TeopeTuyHe Ta eKCNepUMeHTAJIbHE JOCTIUKEHHSI CTPYKTYPH, (pa30BUX NepeTBOpPEHb,
¢iznuHuxX (ONTHYHUX, €JeKTPUYHUX, MATHITHHX, AaKYCTHYHHUX, (OTOoeTeKTPUIYHUX)
BJIACTMBOCTEN MOJIEKYJSIPHHUX i piikuX KpucrajaiB. Bu3dHaueHHs BIVIMBY HA HUX 30BHILHIX
¢iznuHuXx nmoJiB.

9.1. Onruuni, ¢(oToeNeKTpUYHi, eNeKTPUYHI, MAarHiTHi, aKyCTH4Hi, TEPMOAMHAMI4HI Ta
CTATUCTUYHI BJIACTHUBOCTI MOJIEKYJISIPHUX 1 PIKUX KPUCTAIB.

9.2. Jledbextn, CTPyKTypHI BIIACTMBOCTI Ta piIKi JOMIIIKA B MOJEKYISIPHUX 1 PIIKUX
KpHCTaJIaX.

9.3. KoHTakTH pigKuX KpUCTAIIB 13 TBEpAMMHU TiTaMH Ta MOJEKYJISPHUX KPHCTAIIB i3
MeTaJlaM{ Ta HaMiBIPOBITHUKAMHU.

9.4. HeniHiiiH1 TUCUIIATUBHI CTPYKTYPH B PIAKUX KPHCTANIAX.
9.5. CtpykTypa Ta noniMopdizM MOJIEKYISIPHUX KPUCTATIB.

9.6. PizmkokpucraniuHi BKpaIlUIGHHS B IHIIMX CTPYKTYpax, BKparieHHs iHmmMX (a3 y piaki
KPHCTAJH.

9.7. ®i3u4HI BIACTUBOCTI Ta JUHAMiKa (POHOHIB y MOJIEKYJSIPHHUX KPUCTalaX 3 BOJAHEBUMH
3B'SI3KaMH.

9.8. IoHHO-MOJNIEKYIISIPHI KPUCTAIHU 3 BOJHEBUMH 3B'SI3KAMH.
9.9. EnexTpoHHa CTpYKTYpa, KOJIUBAJIbHI Ta BIOPOHH1 30y/DKEHHS B MOJIEKYJISIPHUX KpHCTaax.

10. TeopeTnuHi, eKCePUMEHTAIbHI Ta METOMOJIOTIYHI HOCTiIKeHHs] (Pi3UKU XiMiYHHX
npouecie (30kpeMa ropiHHsi Ta BHOYXy) Y MOJIEKYJSPHHX CHCTeMAaX, II0 NepedyBalTh y
Pi3HUX arperaTHHX CTaHaX, i BIUVIMBY HA HUX 30BHIIIHIMU 30ypeHHSIMH; BHKOPHUCTAHHS
pe3yJbTaTiB XiMiKO-(I3HYHUX JOCTIZKeHb JJIsl CHHTe3y HOBHX MaTepiajiB, BUTOTOBJICHHSA
JAKepeJ1 eHeprii To1o.

10.1. bynosa peuoBuHHU. OCHOBM KBAaHTOBOI Teopii OararoenekTpoHHUX cucTeM. EnekTpoHHa
OyzaoBa MoJieKys1. THUIIM XIMIYHOTO 3B'I3Ky B MOJIEKYJIaX, MUKMOJIEKYJIIpHA B3a€EMO/I1SI.

10.2. XimiuyHa pagiocnekTpockoris. XiMiuHa TepMOAMHAMiKa Ta piBHOBara. TepmiuHuUi po3mnaj
MOJIEKYy/l1. bIMosieKynsipHI mOpoulecH, 10 MpOTIKalTh dYepe3 NpoMiKHUM cTad. [lpami
01MOJIEKYJISIPHI MPOLIECH.

10.3. OOMmiH eHeprii Mpu MOJIEKYJISIPHUX 3ITKHEHHSX, 30KpeMa 3a HasIBHOCT] XIMIYHUX PEAKIIii.
10.4. B3aeMonisi €IEKTPOHIB 3 aTOMaMHM Ta MOJIEKYJIaMHU.

10.5. ®i3uuHi ocHOBM XiMiuHUX TporeciB. KiHeTnka XiMIYHUX peakIiiii y razax, po3uMHax i
TBEpAOMY TiT. MeToJ KBa3icTalllOHApHUX KOHIIEHTpalidd, oOMexeHa crafis mporeciB. Edext
KJIITUHU. CriHOBI e(eKTH Ta BIUIMB MAarHiTHOrO MOl Ha XiMiyHI peakuii. TyHenbHI edekTu B
XiMiuHUX peakuifx. Pi3uko-ximis gorornporiecis, HOTOHIKA, POTOTEXHOIOTIS.

10.6. ®oroxiMiyHi Ta pamgialiifHO-XiMi4HI mporecw. MexaHi3MH TOMOT€HHOTO Ta
reTepOreHHOro KaTtaizy. ABTOKATaJITHYHI peaKilii.

10.7. Jlanmiorosi peakiiii. Posramyxeni naHmorosi peakmii. Peakmii 3 eHepreTHuYHUM
po3ranykeHHsM. XiMi4HI JTa3epH.



10.8. ®di3zuka Ta Ximis ropiHHS W BHOyXy. TemmoBui BHOYX, 3amallOBaHHSA, TOPIHHIO
KOH/ICHCOBAHUX 1 F€TEPOreHHUX CHCTEM, 30KpeMa JTUCIEPCHUX, (DaKkeIbHE TOpPiHHS, MOUIMPEHHS
MOJTyM'st Ta MEXa TOPiHHS B JUCTIEPCHUX cHcTeMaX. ['opiHHS B peakTopax. CTpyKTypa MmoyM's Ta
KiHETHKA XIMIYHUX peakiiil y moayMm'i Ta pyHKIIIOHaTBbHUX MaTepiatiB.

10.9. EnextpoddiznuHi acreKTH IpoleciB TOPIHHSA Te€TEPOTeHHUX CUCTEM.
10.10. ®i3uuHI OCHOBY TOKEKOBUOYX00C3IEKH.

11. ExkcnepuMeHTajlbHe Ta TeOpPeTHYHEe [OCJIIUKeHHsI NUTaHb (i3MKH TOBEpPXHi;
BHUBYEHHSI aTOMHOI i €JIeKTPOHHOI CTPYKTYPH MeK MiK KOHJEHCOBAHUM cCepeloBHMIIEM i
BAKyyMOM a00 Me:x Mixk pisHuMu ¢azamu Ta Qi3MYHMX ABUII HA HUX.

11.1. ATomMHa CTpYKTypa iIcalIbHUX 1 peaIbHUX MOBEPXOHB, MPUITOBEPXHEBUX IIAPIB 1 TOHKUX
ITBOK. MiXKaToMHa B3a€MOJlii B HHM3BKOBHUMIPDHHX CHCTeMax 1 I BIUIMB Ha IOBEPXHEBI
BJIACTHBOCTI.

11.2. EnekTpoHHI BIaCTUBOCTI MTOBEPXOHB 1 MPUIOBEPXHEBHX ILAPIB.

11.3. [ToBepxHeBi neheKTH Ta TUHAMIKA TTOBEPXHEBOI PEITITKH.

11.4. OnTruHi, €IEKTPUYHI Ta MAaTHITHI BIACTHBOCTI IIOBEPXOHb.

11.5. TepmoauHamika MOBEPXHi, MEXaHI3M 1 KIHETHKA ITOBEPXHEBUX (Pa30BUX MEPEXO/IB.
11.6. ®i3uyHi aceKTH eMICIHHUX 1 aACOPOIIMHNX SBHIL, aare3ii Ta Karamisy.

11.7. IloBepxHeBe MaconepeHeceHHs: Tu(]y3is, 3SMOUYBaHHS, PO3TIKAHHS.

11.8. BmacTtuBOCTI TOHKHX IUTIBOK 1 HHM3bKOBUMIPHHX O0O0'€KTiB, OOYMOBJIEHHX BIUIMBOM
MDK(]a3HUX MEX.

11.9. Po3scitoBaHHSI aTOMHHUX YaCTHHOK 1 €JIEKTPOMArHITHOTO BUIIPOMIHIOBAHHS JBOBUMIPHUMH
KpHCTaJlaMH 1 peabHOIO MOBEPXHEBOIO PEILITKOIO.

11.10. ®i3u4Hi OCHOBM METOMIB CIPSMOBAHOTO 3MIHEHHS MOBEPXHEBUX BIIACTHBOCTEH,
CTBOPEHHS 3aXHUCHOTO MTOKPUTTSI, TOHKUX IUTIBOK 1 €MiTaKCialbHUX CTPYKTYP.

12. ExkcnepuMeHTa/lbHe Ta TeOpeTHYHe [OCIiMKeHHS NHUTaHb (i3uku mnoaimMepis.
BuBuenHs ¢Qi3MYHMX Ta MOJIEKYJSIDHHX BJIACTHBOCTEH OJHO- i 0araTOKOMIIOHEHTHHX
NoJIiMepHHUX PeYOBHH (cymileii, cniiaBiB KOMIO3MUIITHUX MaTepiaJiB).

12.1. BuBdYeHHS MOJEKYISApHOI CTPYKTypu mnojdimepiB ¢izuuHumMu meronamu (SAMP,
CIEKTPOCKOIIIS, Mac-CIEeKTpaJbHUNA aHaji3, PEHTTCHOCTPYKTYpHUW aHaii3, METOAH, IO
IPYHTYIOTBCS HA PO3CISIHHI CBITJIa, HEUTPOHIB 1 T. 1HII., €JIEKTPOHHA MIKPOCKOIIIS TOILO).

12.2. BcraHOBIEHHST OCOOJIMBOCTEH CYOMOJICKYJISIPHOI CTPYKTYPH IIOJIMEPIiB, sSIKa BUHHUKAE
BHACJIIJIOK (PI3MUHUX NEPETBOPEHD y MPOCTHX 1 CKIAJHUX MOJIMEPHUX CUCTEMAX.

12.3. locmimkeHHs B'I3KONPYKHUX, PEOJIOTIUHUX, MIITHICHUX BJIACTUBOCTEH MOJIMEPHUX TiN i
KOMIIO3HUIIIH Ha iX OCHOBI.

12.4. TepmonuHaMiuHi BJIACTUBOCTI MOJIMEPHUX TiI, TEPMOJIMHAMIKA Ta KiHETHKa (ha30BHX
NePEeTBOPEHb B aMOP(PHUX 1 KPUCTANIYHUX MOJIiMepax, a TAaKOX y MOJIIMEPHUX CiTKax, pO34MHax 1
B CyMillIax MOJIMepIB.

12.5. TeopetnyHe i eKCriepUMEHTaIbHE JOCHIHKEHHS! KPUTUYHUX SBHIL Y TBEPAUX MOJIiMepax,
PO3YMHAX 1 CyMiIIax.

12.6. BcraHOBIIEHHS 3aKOHOMIPHOCTEH peJslakcalliiiHoi MOBEIIHKM MoJiMepiB (MeXaHivHa,
nienextpudHa, AMP-pemakcartisi) y 3B'13Ky 3 MOJICKYJISIPHOIO 1 CYOMOJIEKYIISIPHOIO CTPYKTYPOIO.

12.7. BuBueHHs mpolieciB KpucTaiizauii Ta (ha30BUX MEePeTBOPEHb B aMOPPHUX, KPUCTATIYHUX
noJiiMepax, MoJIIMEPHUX CITKaX 1 CyMilliax MoJIiMepiB.



12.8. Ananiz mMOBEpXHEBUX SIBHIN y TOJIMEPHHX CHCTEMaxX, 30KpeMa BHUBYCHHS (Pi3UUHOT
MOBEIHKM IMOJIIMEPIB Ha MEXI1 Moty (a3 momiMep-TBepAe Ti0, piMHA-TIOBITPS, piAMHA-PIANHA,;
JOCITIJDKEHHS a/copOIiii, CTPYKTypH aacopOiHUX IapiB 1 MOHOIIAPIB, CTPYKTYpH TOHKHX
TUTIBOK.

12.9. BuBuyeHHS B3a€EMO3B'SI3Ky MDK CTPYKTypolo Ta (I3UYHUMH  BIIACTUBOCTSIMH
KOMITO3UIIHHUX MaTepialiB i yMOBaMU iX mepepoOKu y BUPOOH.

12.10. BrumB 3B's13yBajibHUX MOJAU(DIKATOPIB 1 JOMIIIOK Ha (Di3WYHI XapaKTEPUCTHKU (30KpemMa
a/are3ito Ta MEXaHIYHY MIIHICTh) MOJIIMEPIB.

13. TeoperuuHi Ta eKcnepuMeHTAJbHI JOCTI:KeHHs1 (PI3HYHMX BJIACTHBOCTEM
HAANPOBITHUX CHCTEM: HAANMPOBITHUKIB MEPIIOro Ta APYroro poay, BUCOKOTeMIIEPaTyPHHUX
HAANPOBIIHUKIB, HAANPOBIIHI HAHOKOMMIO3UTH. 3’SCYBAHHA MOKJIUBOCTEN NMPAKTHYHOIO
BHKOPHUCTAHHSI.

13.1. OcoGmuBocTi HaANpoBigHOTO (HA30BOr0 MEpEeXoay Mepumoro poay. JIOHTOHOBCHKHMA Ta
MIMITapI0OBCHKUI HAATIPOBITHUKH.

13.2. Ocob6imBOCTI HAATIPOBIAHOTO (HAa30BOTO MEPEXOAY APYroro poay. Bucokoremrieparypaa
HaJIIIPOBIIHICTb.

13.3. ®i3u4HI BIACTUBOCTI HAHOKOMITO3HUTIB HA OCHOBI HAAMPOBIIHHUKIB Ta JepOMArHETUKIB.
13.4. Tynenbhi edpextn y koHTakTax J>xo3edcoHa.

13.5. BnactuBOCTI HAANIPOBITHHUKIB TEPIIOTO 1 JPYroro POAiB Y MarHITHOMY TIOJI.

13.6. dnykTyaniiidi sBuia Ta Ha3oBi nepeTBOPEHHS.

13.7. 3Mimanuii cTaH i BUXOPHI CTPYKTYPH.

13.8. MakpocKoITiuHiI KBaHTOBI KOT€PEHTHI SBHUIIIA.

13.9. TyHenbHa Ta MIKPOKOHTaKTHA CIIEKTPOCKOIIiSI HAIPOBIAHUKIB.

13.10. HaanpoBiHa eneKTpoHiKa.

14. TeoperuyHe Ta eKCIepHUMEHTAJIbHe BHBYEHHSI YTBOPEHHS Ta BJIACTHBOCTI
NPOCTOPOBO HEOJAHOPIAHMX (AWCIEPCHUX) CHCTeM, Mixk(a3HUX B3aeMoliii, BILUIMB Ha
AUCHePCcHi cucTeMH (i3MYHUX MOJIB.

14.1. BuBueHHs (I3MYHHMX MpPOLECIB YTBOPEHHS AUCHEPCHUX CHUCTEM, iX CTaOUIBHOCTI Ta
MPOLIECIB PYHHYBaHHS.

14.2. YTBOpeHHS KOHTAKTIB MK YaCTUHKaMH JTUCHIEPCHUX (a3 i MPOCTOPOBUX CTPYKTYP.

14.3. Po3MiHHI e(DeKTH B KOJIOITHMX CHCTEMaX: ME30CKOITIYHi, BUCOKOJIUCIIEPCHI Ta Tpydo-
aucriepcHi cucteMu. CTpyKTypa, €IeKTpPOHHI Ta TEepMOJMHAMIYHI BJIACTHBOCTI ME30CKOMIYHUX
YaCTUHOK. BIIJTMB 30BHINIHIX MOJIB.

14.4. ®dizuka mixk¢pazHux obaacTeil: TBepe TIJIO - piiKe cepeoBHILe (Ta3), piAKe cepelOBHILE
- ra3. TepMoAMHAMIYHUI 1 CTATUCTUYHMUN OMMC MPOLECIB aacopOmii Ta MiK(Aa3HUX B3a€EMOJIM.
di3uuHa ajacopOuis Ta XeMocopOuist Ha TBepid MOBEpXHI Ta MiDK(pa3HUX MeXaX, YTBOPEHHS
a7ICOPOITIHHUX TIIapiB.

14.5. JlocnimkeHHs TOBEPXHEBUX CHII, IOBEPXHEBUX 1 €JIEKTPOMOBEPXHEBUX SIBUII, YTBOPEHHS
MOBEPXHEBUX MUTIBOK. [loBepxHeBHit HATST. DIYKTYIOIOY1 TTOBEPXHI.

14.6. MakpokiHeTHuKa JUCIIEPCHUX cUCTeM. JlaeKocsKHI MOBEPXHEBI CHIIM Ta MIKYaCTUHKOBA
B3a€EMOJISl B KOJIOITHUX CHCTEMax. YMOBH CTaOUIBHOCTI (arperaTMBHOI Ta CEJUMEHTAlIMHOI) y
BUIbHOAMCIIEpCHUX cHucTeMax. CTpYKTypyBaHHS Y 3B'sI3aHOJMCIEPCHUX cucTeMaxX. Di3W4HO-
XiMIYHa MeXaHiKa Ta MJIMHHICTh KOJOIMHUX CUCTEM. PITUHU B MOPUCTUX CTPYKTYypax.



14.7. YtBopeHnHs HOBOi ¢a3u Ta (Ha30Bi mepexoand B KoioimHux cucremax. CamoacoriiiioBaHi
cucremu. MinenoyrBopeHHs. Onuc (pa3oBUX MepexoiB B PiIKUX KpHCTanax. BIuMB 30BHILIHIX
TOJIIB.

14.8. MopnentoBaHHS TNPHUPOJHUX MPOIECIB Yy OIOJOTiYHUX 1 MiHEpalbHHUX O00'€KTax, sKi
3YMOBJIEHI JI€I0 IOBEPXHEBUX CHIL.

14.9. BuBueHHS CTPYKTYpH IOPYBATHUX T 1 MEMOpaH, a TaKOK MEMOPaHHUX MPOIECiB, I0HHUI
0OMiH, pO3/IIJICHHS 10HIB.

14.10. Po3pobneHHs OCHOB 1 KOHKPETHUX 3aCTOCYBaHb (PI3MKO-XiMIYHOT MEXaHIKH TBEPAUX TiJ
1 JUCIIEPCHUX CTPYKTYP KOJIOIMHO-XIMIYHOTO MaTepialo3HABCTRA.

15. Actpodizuka Ta HebecHa MexaHika. BuBueHHsi pyxy HeOecHHX Tij i iX cucTeM
(ralakTUK¥M, IUIAHETHI CHCTeMH, 30pPsiHi CKYNYeHHSl TOWIO), BU3HAYEHHS iX TOYHOIO
MO0JIO’KEHHSI TA BJIACHOI0 PyXY, PO3p0o0Ka CHCTEM BiUIIKY Ta IIKAJHM Yacy B aCTPOHOMIYHHX
AOCTiIKEHHSX.

15.1. Cucremu BiJUTiKY B aCTPOHOMII.

15.2. Meromu Ta 3aco0M BHU3HAUEHHS TOYHHX TIIOJIOXKEHb, BJIACHUX pPYXiB 1 MapajaxciB
HeOeCHUX TLII

15.3. ®ynaaMeHTaNbHI CHCTEMH ITOJIOKEHbD 1 BIACHUX PYXiB.
15.4. 3B'A30K KOOPJIMHATHUX CUCTEM.

15.5. TlommwmpenHss GyHIAMEHTAIBHOT KOOPIWHATHOI CHUCTEMH Ha cjaOKi 00'€KTHM Ta HOBI
00J1aCTi €JICKTPOMArHiTHOT'O BUIIPOMIHFOBAHHS.

15.6. ActpoMeTpuyHi KaTaJorTy Ta iX CUCTEMAaTUYHI TTOXHOKH.

15.7. OpienTanis 3emii B IpoCTOpi.

15.8. IlIkanu yacy.

15.9. dynapameHTanbHi cTajai acTPOHOMII.

15.10. AnaxiTuyHi Ta IKICHI METOAN HEOCCHOI MEXaHIKH.

15.11. I'pasiraniiii MOTEHII1aJ1, METOIX BUMIPIOBaHHS I'PaBITalliiHUX MOJIB.
15.12. 3agaui BumiproBanHs opOiT. PyX CymyTHUKIB IJTaHET.

15.13. Jlunamika 3emii Ta ruranet. [1maHeTHI cucTeMu.

15.14. bynoBa rajlakTUKH 32 aCTPOMETPUYHUMHU CIIOCTEPEKEHHSIMHU.

15.15. IloaBiiiHI Ta KpaTHI CUCTEMHU, OIU3BKI 30Pi.

I'onoBa cekuii «3araiabHa Qizukay,
wieH - kopecnionaeHT AITH Ykpainn I0.1. I'opobensn



