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MOACHIOBAJIBHA 3AITMCKA

Meroto nporpamu € mepeBipka 3HaHb 3 Gi3uKkd. [luTaHHsS mporpamMu ar0Th
MO>KJIMBICTh BUSIBUTH:
- piBEHb 3aCBO€HHS BCTYMHHMKAMU OCHOBHHMX 3aKOHIB KJIACHYHOI Ta Cy4acHOI
bi13uKwy;
- pO3yMiHHSA (I3WYHUX TEOpi Ta MEX IX 3aCTOCyBaHHS, 3HAaHHSA 1CTOPii
PO3BUTKY (PI3UYHOT HAYKH;
- 3HaHHS OCHOBHMX (DI3WYHUX BEJIMYUH Ta CHIBBIIHOIICHb M)XK HUMU;
- BMIHHS 3aCTOCOBYBAaTH TEOPETHYHI 3HAHHA JJIS MOSCHEHHS (PI3UYHUX SBUILL
Ta pO3B’sA3aHHSI KOHKPETHUX 3aB/IaHb.
[Iporpama 0XOIUTIOE BC1 OCHOBHI pO3Iuud (Di3UKH B 00CS31 MpOrpaMu piBHS
BHUILO1 OCBITH Marictpa 3i crneianbHocTl 104 di3uka Ta acTpOHOMIs.
Ha ocHOBI 1€ mnporpamu CKJIaI€HO TECTU [UIsl OLIHIOBaHHS 3HaHb
a0ITypIl€HTIB, SIKI BCTYNAaTUMYTh Ha HaBuYaHHA Miid 3000yTTs «JlokTopa dinocodii
(PhD)» rany3i 3uHanb 10 Ilpupomuuui Hayku choemiagbHocTi 104 @Di3suka Ta

aCTPOHOMISl.

HA3BA TA TEMATUYHMI 3MICT OCBITHIX KOMIIOHEHTIB

Mexanika

1. OcHoBHI Tumu (yHIAAMEHTATBHUX B3a€EMOMi, B mpupomi. Pi3uka fK Hayka TIpO
HANOIBIN 3aralibHI 3aKOHW HAUTIPOCTIMHNX (HOPM pyxy Martepii.

2. Kinematuka matepianbHoi ToukH. KiHemaTuka TBepmoro Tiia. [HepiianbHI cUCTeMHU
BiIiky. I[leperBopennss koopauuat [amines. [lpuamun BigHocHocti [amines. Knacuunuid
3aKOH JOJJaBaHHS IIBUIKOCTEM.

3. OCHOBHI 3aKOHW JIHWHAMIKM MarepianbHOi Touku. Cuia, maca. 3akoHn HproToHa,
rpaHulli ix 3acTocyBaHHs. [I[pUHIMI MPUYMHHOCTI B KJIACHYHIN MEXaHiIli.

4. IMIynbC, 3aKOH 30€pEKEHHS IMITYJIbCY JUIsl CACTEMH MaTepiajlbHUX TOYOK. Pyx 1mieHTpa
Mac cucteMH. Pyx Tim 3miHHOT Macu: piBHsSHHS Memepcekoro, ¢opmyna [lionkoBCcbKOTO.
Bxnan ykpaiHChKHX BUCHUX Y PO3BUTOK KOCMOHABTHKH.

5. HeinepumianpHi cuctemu Bimmiky. Cuiam iHepuii y cucTemax, [0 PYyXarOTbCs
npsIMOJIiHINAHO 1 06epTatoThes. [logBa cun iHepuii B TEXHII 1 TPUPO/II.

6. JIlnnamika TBEpIOTo Tija, HEHTP Mac 1 Baru Tija. OO0epTaHHs TUJIa HABKOJIO HEPYXOMOT
oci. MomenT cunu 1 iHepuii. OCHOBHE pIBHSHHsS OOepTajgbHOro pyxy Tina. Po3paxyHok i
BU3HAUEHHS MOMEHTY 1HEpIii Tija.



7. MOMEHT IMIyJIbCY TBEPAOrO Tijla. 3aKOH 30€peX eHHS MOMEHTY IMIYJbCY TBEPAOIO
Tia. 3B'I30K 3aKOHIB 30€pEeKCHHS IMITYJIbCy Ta MOMEHTY IMITYJIbCYy 3 OJHOPIJHICTIO 1
130TPOTHICTIO MTPOCTOPY.

8. Cunu teprts 1 ix npupoxaa. Cyxe TepTs, piauHHe TepTs. TepTs KOB3aHHS 1 KOYCHHS.

9. Cunm BCECBITHBOTO TSDKIHHS, 3aKOH BCECBITHBOTO TsDKIHHA. 3akoHu Kemepa.
['paBitaniiine mone. Mocmiagm Kapennmima. IneptHa Ta rpaBiTamiiiHa Macu. [IpuHiun
€KBIBAJICHTHOCTI TpaBiTAIlliiHUX Ta IHEPTHUX CHIL.

10. TlonATTs mpo TpaBiTaliiiHEe LEHTpaJbHE Mojie. Pyx Tijna B LEHTpaJILHOMY TIOJI.
Kocmiuni mBuakocti. Bara i HeBaromicts Tin.

11. YMoBa piBHOBAru Tij, CTyINEHi CBOOOIH.

12. I'ipponunamika. CramioHapHHIA pyX iaeanbHOI pinuHu. 3akoB beprymm. Pyx pianan
o TpyOax. JlaminapHa i TypOyneHnTHa tedii. B's3kicTh piguHu 1 11 Bu3HaueHHs. [ligiiimanpHa
cuJa Kpuiia Jiitaka i jo6oBuit omip. @opmyna KykoBChKOTO.

13. KonuBanus. 'apMoHiuHI KonmBaHHA. BinbHI KONMMBaHHS JIHIKHOTO TapMOHIYHOTO
ocumisATopa. MareMatndHuii 1 (Gi3MYHUN MasSTHUKW. 3aTyXaroodl KOJMBAHHS TPH HAsSBHOCTI
TepTs. YacToTa KONMBaHb.

14. Bumymeni konuBaHHs. Yacrorta, (asza, ammiityga KoJuMBaHb, Pe3oHaHC.
ABTrokonuBaHHA. JlogaBaHHS TapMOHIYHMX KOJUBaHb. ['apMOHIYHMI aHai3 CKJIaIHUX
KOJIBaHb.

15. KonmBaHHS 3B'sI3aHUX CUCTEM.

16. ITo3zmom:xHi 1 monepeuni XxBuiii. PiBHSHHS TI0CKOT 1 chepranoi xBumi. bixkydi 1 cTosdi
xBuii. Enepria xsunbsoBoro pyxy. [lotik eneprii, Bektop "YmoBa-IloitaTiara".

17. Tlpwamun [roiirenca. Iutepdepenuis 1 gudpaxmis xBwib. KonuBaHHS
OOMEXEHUX MJUITHOK CYHUIBHMX 1 JUCKPETHHX cepeaoBuil. KoiaumBaHHS CTpYHH.
OpnnomipHuit kpuctai. Ssuie Jlomiepa.

18. Enementu akyctuku. [Ipupona 3Byky. KonuBanHst moBiTpsSHUX CTOBINIB. BinOuBaHHs 1
3aJIOMJIEHHSI 3BYKYy Ha MexXl JBOX cepefoBuil. Jlkepena 3ByKy, KOJMBaHHS MeMOpaH.
VYapTpa3ByK 1 HOro BUKOPUCTAHHS.

MouekyasipHa ¢izuka

1. ExcnepumenrtansHe oOrpyHtyBaHHs MKT peuoBunmn. TepmomumHamivamii 1
CTATUCTUYHUH TIIX1] 10 BUBYEHHS MaKpocKomiyHuX cucteM. OcHoBHI nojoxkeHHss MKT rasis.
IneanpHuil ra3, THCK, TemrepaTypa, piBHAHHI MenzeneeBa-Knaneiipona, razoBi 3aKOHHU.
OcnosHe piBHsHHS MKT rasiB. MosekynspHO-KIHETUYHE TIyMauy€HHsI TEMIIEpaTypH 1 THUCKY.
Cywmimii rasis, napuiaibHHUI TUCK.

2. BumiproBanHs mBHIKOcTeH Mosekyn, apocaia [repua. Posmoain mBHaKoCTeH
MoJiekyn mo Makcseny. bapomerpuuna ¢opmyna. Posnmonin MakcBena-bonbsimana. Hucno
ABOTazipo i eKCIIepUMEHTAIbHI METOIM HOTO BU3HAYCHHS.

3. Posmoain eHeprii mo cTymeHsAM BUIbHOCTI. BHYTpilIHS eHepris igealbHOrO Tasy.
Knacuuna teopis TernmoeMHocTi ra3iB. EneMeHTH KBaHTOBOI TEOpii TEMII0EMHOCTI ra3iB.

4. SBume mepeHocy B razax. CepemHsi MOBXKHHA 1 CEpelHIM dYac BUIBHOTO MpoOiry
Moisiekyn. EdextuBHuit  mgiametp razoBux Moinekynd.  [Judyszis.  Buytpimme  TepTs.
TeruonpoBiHICTh. BHYTpIIIHE TEPTS 1 TEIUIONPOBIIHICT MPH HU3BKUX TUCKaX. TeXHIYHUUN
BakyyM. Meroau oep:kaHHs 1 BAMIPIOBaHHS! HU3bKUX THCKIB.

5. TepmomunamiyHa cucTemMa, TepMOJMHAMIYHAa piBHOBara, Ilapamerpu cTaHy.
BuyTpimnsa enepris. B3aemonis TepMmoauHamiuHux cucteM. Po6ora i1 Teruora gk popmu
oOMiHy eHepriero Mk cuctemamu. KBasictatuuni npouecu. Ilepiie Hauano TepMOAMHAMIKH.
Buxopucranns iioro o i3onporeciB. BuBig piBHSIHHS amiadaTH.



6. Hpyrmii nmpuHimn TtepMmoauHaMmikd. OOOpoTHI 1 HeoOopoTHI mporecu. Termosi
marad. LHukin Kapao. Teopemu Kapno. Peanbni nuxm.

7. 3BefieHa TeI10Ta, EHTPOIIis. 3B'SI30K MIXK EHTPOMIEI0 1 IMOBIpHICTIO. pyruii mpuHIUn
tepmoauHamiku. Onykryanii 1 ix nposiBu. TpeTiil mpuHIMT TepMoAMHaMiKU, TeopeMa llepcra.
Makpockomiuni cucreMu B TepMoctari. Kanoniunuit posmomin ['i6ca. TepmommnamiuHi
byHKIII.

8. PeanbHi ra3u i pinuHu. EkciepuMeHTanbHi 130TepMu peaiabHOro ra3y. PiBHsHHS Ban-
Hep-Baansca. CniBBigHomeHHs i30TtepM Ban-Jlep-Baanbca 3 excrepruMeHTaIbHUMU
13oTepmamu. Kputninwmii ctaH.

9. BuytpimHs eHepris peanbHoro ra3y. Edexr J[xoymns-Tomcona. 3pimpkeHHs Ta3iB i
OJIep>KaHHS HU3BKUX TeMriepaTyp. Piakuii remiii, sBuIle HaATEKy4OCTi.

10. ®a3oBi nepexoan, pisHsHHA Knaneiipona-Knaysiyca. [loTpiitna Touka. Pozunnenns 1
KpucTanmizaiis 3 po3unHy. [lnaBnenHs 1 kpucramizaiis TBepAuUX Til. biHapHi TBepal CIUIaBH.
Jliarpamu TUTaBKOCTI. 30HHE OYMIIICHHS PEUOBHUHH.

11. BnactuBocrti piakoro ctany. [losepxueBuii HaTsar. 3mouyBanHs. @opmyna Jlammaca.
Binbna enepris noepxHi. Kaninsipai siBuma. [IposiBu 1 BUKOPUCTAHHS TTOBEPXHEBOT'O HATATY.
AncopOuiist. Pigki po3unau. OCMOTUYHHI THCK.

12. Teepne Ttino. [esxi BmactuBocti KpuctaiiB. Enementn cumetpii. Kpucramiuna
peuritka. Kpucranorpadiuni cucremu. Jlegextu B TBepaux Tinax. [lomimopdizm.

13. TemnoemHicte TBepaux Tina. KiacnyHa Teopis TEIUIOEMHOCTI TBEPAMX TiJ. 3aKOH
Miononra i [1Iti. EnemenTn kBaHTOBO1 Teopii TermmoeMHOCTi TBepaux Til. Teopis Einmreiina i
Hebas. [lonarta npo ¢ononu. BumiproBaHHS TerI0eMHOCTI. TemioBe po3MIMpPEHHS TBEPIUX
Ti.

Enexktpuka i MarneTusm

1. Enextpuunuii 3apsn. JuckperHicth 3apsgy. Bsaemonis 3apsani. 3axkoH Kyona.
BumiproBaHHs eleMeHTapHOT 0 3apsiay. 3aKOH 30€peKEeHHS €IEKTPUYHUX 3apsliB.

2. HampysxeHicTe Ta 1HAYKINS eiaekTpoMardiTHoro mois. Cymeprnosuiis moumiB. [loTik
BEKTOPIB HampykeHOcCTi Ta iHayKiii. Teopema Octporpancekoro-I'aycca i ii BUKOPUCTaHHS.

3. PoboTa cui mo mepemilieHHIo 3apsaay B eNeKTpUIHOMY Toji. CKalspHUN MOTEHINial,
pisHHIg ToTeHmianmiB. [loTeHIianpbHUI XapakTep eNeKTPOCTaTUYHOro Tmoisd. Llupkymsiis
BEKTOpa HampykeHOCTi. [loTeHIian eneKTpOCTaTUIHOTO MOJIA. 3B'S30K MK IMOTCHINAIOM 1
HanpykeHicTio nojs. [loreHmian 1 ekBinoreHuianbH1 noBepxHi. PiBusHHs [lyaccona 1 Jlamnaca.

4. Enextpuune nose numnoss. Cuiy, siKi JiF0Th Ha IUIOJIb B €JEKTPUYHOMY TOJII.

5. IIpoBiIHUKM B €JIEKTPUUHOMY IOJII. YMOBa Ha IpaHuUlll NpoBigHuKA. HampyxkeHicTb
OuI1 TOBEpXHI MPOBIJHMKA 1 3B'SI30K 11 3 TOBEPXHEBOIO TyCTUHOI  3apsiiiB.
ExBinoTeHIiaNnbHICTh MPOBITHUKIB. MeToa J3epKaJbHUX 300pakeHb. EnekTpoctaTuyHHiA
3axXHCT.

6. Enextpoemuicts. KonneHcaropu i ix 3'eqHaHHS.

7. EnextpuuHe mosie B AienekTpukax. BinbHi 1 3B's3aHi 3apanu. [lomspHi 1 HemonspHi
nienexktpuku. Ilonspusanisa gienextpukiB. Bekrtop momspusanii i Horo 3B'I30K 3 T'yCTHHOIO
3B's13aHUX 3apsiaiB. ExementapHa Teopis nosispusaliii AienekTpukis. Buau nonspusartii.

8. Cerneroenextpuku. Enexkrpern. [1'e30enexrpuxa.

9. Enextpoemuicts. Konnencatopu. Enepris B3aemozii cuctemu 3apsiaiB. Enepris
esnekTpuyHoro nosst. ['yctuna eneprii. 3B's130K €Heprii moJis 3 HOro HapPy>KEHICTIO.

10. TlocriifHMii eneKTpUYHUN CTpyM B MeTanax. Pyx 3apsiiB B CTal[iOHAPHOMY
enektpuyHoMy momi. Jlimii, TpyOKM cTpymy, TrycTuHa, cuia crpymy. Hocil BimpHHX
EJIEKTPUYHUX 3apafiB. 3akoH Oma ajs JUISHKHM Kojla. MeToau BUMIPIOBAHHS CHUJIM CTPYMY 1
HaIpyTHy.



11. EPC. Croponni cunu. HemoTreHIianpHHMIA XapakTep TIOJIB CTOPOHHIX CHIL.
BuwmiproBanns EPC.

12. 3akon Owma mna moBHOro koisia. 3akoH Oma i HeomHOpigHOro Koma. PoGota i
MOTYXHICTh B KOJIaX MOCTiHOTO cTpyMy. Po3ramyskeni komna. [Ipasuna Kipxroda.

13. Ilpupoma crpymy B mertanax. [ocmigm Mannensmrama 1 [lamanekci, Tonmena i
Crroapra. KiacnyHa Teopist mpoBiTHOCTI MeTaliB 1 BUBiA 3 Hel 3akoHIB Oma 1 J[xoyns-Jlenna.
3anexHICTh OMOPY METANIB BijJ TeMIeparypu, 3akoH Bigemana-®panna. TpyaHom KiracuaHOT
Teopii. [IoHATTS Mpo HAANPOBITHICTS,

14. Enextpuunuii cTpyM B enekTpoiitax. Enexrpomitnyna gucouianis. 3akoH Oma ams
enekTpoditi. 3akonu Dapanes. BuznaueHHs 3apsiay enekTpoHa. BUKOpUCTaHHS el1eKTpoizy B
TexHiml. ['abBaHIuHI €JIeMEHTH.

15. Enextpuunuii ctpym B razax. Ilpomecu ionizamii i pekomoOinarii. CamocTiiiHi 1
HecaMoCTilHI PO3PSAJIM B ra3ax. BombpT-ammepHi xapaktepuctuku. Bumm pospsinis. Ilonsrrs
npo ra3oBy wiazmy. Karogni mpomeHi.

16. MarHniTHe TIONI€ €NEKTPUYHOTO CTPYyMY. 3aKOH B3a€MOJIi €JIEMEHTIB CTPYMY, 3aKOH
Awmrnepa. HanpyskeHicTh Ta 1HAYKIIS Mar"iTHOrO MOJIsS, NPUHIMI cyneprno3uiii. 3akoH bio-
CaBapa-Jlannaca. MarHiTHe mojie mpsiMoro, KpyroBoro, COJI€HOiJaIbHOTO CTPYMIiB.

17. BuxpoBuii xapaktep wmarHiTHoro nosis. IloTik BekTopa Mar”iTHOi 1HIYKIIIi.
[Mupkynsuis BEKTOpa HAMpPYXKEHOCTI MAarHiTHOrO Mojs. 3aKOH IOBHUX CTPyMiB 1 HOTo
BUKOPHUCTAHHS JJIsl PO3PaXyHKY MarHITHUX TOJIIB.

18 Butok 13 cTpymMOM B MarfiTHOMY 1oJti. MarHiTHHI MOMEHT CTPYMIB.

Jlis enexTpuYHOTO 1 MarHiTHOTO Moyt Ha pyxommid 3apsa. Cuna Jlopedma.
BI/ISHa‘{eHHSI nmuToMOro 3apsany enekrpona. Edekr Xomma 1 WOro BUKOPUCTaHHS IS
BU3HAUCHHS KOHIICHTPAIIl 1 pyXJIMBOCTI HOCIIB CTpyMy B TBEpAWX Tinax. Mar"iTHI MaCTKU IS
TUTa3MH.

20. SIBumie enekTpomaruitHoi iHayKIii. Jlocmiau @apanes. [Ipasuno Jlenmna. BusnaueHHs
EPC inaykuii Ha OCHOBI 3akoHy 30epekeHHs eHeprii. BuxpoBi cTpymH, CKiH eQekKT.
Camoingykiiss 1 B3aemoinaykmisi. EPC  camoinaykuii. IHIYKTHUBHICTE  NPOBIAHMKA.
Excrpactpymu .3amukanHs 1 po3MukadHs. [IpuHmn pobotu TpanchopMartopis.

21. PoboTa MmO mepeMilieHHI0 MPOBIAHHWKA 13 CTPYMOM B MarHiTHomy momi. Exepris
Mar"iTHOTO ToJisA CTpyMiB. EHepris 1 TycTuHa eHeprii.

22. Po0oTa 1 MOTYXHICTh 3MIHHOTO CTPYMY.

23. EnexTpuuHMid  KOJMBAJIbHMA  KOHTYp. Enexktpomarnithi  xBumi.  [lmocki
€JIEKTPOMArHiTHI XBUJI1 y BaKyyMi, IIBUJIKICTb iX MOMIMPEHHS. 3B'130K BEKTOPIB HAMPYKEHOCTI1
€JIEKTPUYHOTO 1 MarHiTHOTO TOJISI B XBUJI1. XBUJIbOBE PIBHSAHHS.

24. Tlotik eHeprii eneKTpoOMarHiTHUX XBWIb. Bekrop Ywmosa-IloitHtiHra. O06'emHa
TYCTHMHA €Heprii eJIeKTPOMarHiTHOTO MOJIsl.

Onruka

1. EnextpomarniTHa Teopist cBiTia: IlIBuakicTs cBiTia. MeTonu BU3HAYCHHS IIBUIKOCTI
cBiiia. [xepena i mpuitmaui cBiTiia. OCHOBHI €HEpreTHYHi 1 CBITIOB1 BeTUUnHU. PoTOMETPIsL.

2. SBume iHTepdepeHLii CBiTIa, MOHATTS MPO KOIEPEeHTHICTh cBiTIAa. YacoBa i
IPOCTOpOBa KOTEPEHTHICTh. MeToau  crnocrtepexeHHs: iHTepdepenuii. J[BormpoMeHesi
iHTepdepenuiitni  cuctemu.  IHTepdepeHiis B TOHKMX IUTiBKax. baratompomMeHeBa
iHTepdepenuis.  Inreppepomerpu. Inrepdepenuiiini  ¢umbTpu. IlpocBiTiieHa  onTuHKa.
[aTepdepeniiiitii ciekTpaabH1 TPUIAIH.

3. Hudpakuis csitna. Ilpunnun Iroiirenca-@®penens. 3oun @penens. Audpaxiis
@penenst i Opaynrodepa. [losicHeHHS TOMMPEHHS CBIiTIAa 3TiIHO XBHJIHOBOI Teopii. 30HHA
wiactuka. Judpakiis @peHenst Ha KpyrioMy OTBOPi, €KpaHi, Ha Kpar HaIiBHECKIHYEHOTO



exkpany. [udpakuis Ppaynrodpepa na minuHi. Judpakmiiina penritka i il BUKOpPHCTaHHS.
Jucnepcid 1 po3auibHa 30aTHICTD Tudpakuiinoi peuritku. [ToHsTTsa npo romorpadiro.

4. JIudpakmiss peHtreHiBcbkux mnpomeHiB. Dopmymna Bynbda-bpera. dudpaxuis Ha
npoctopoBiit pemritii. OCHOBHI METOM PEHTIEHOCTPYKTYPHOTO aHAI3y.

5. I'eometpuuna onrtuka. [Ipunmun depma. 3akoHu BiZOMBaHHS 1 3aJOMJICHHS CBITIIA.
[ToBHe BimOmBaHHs. BojokonHa ontuka. [[3epkana, mpusmu. ToHki miH3u. @opmyna JiH3M.
OnTtuyHa cwia miH3M. AOGepanis aiH3. Hemomiku TOBCTHX JiH3 1 X yCyHeHHs. TeneckomivyHi
cucremu. [loOynoBa 300paxens. Oxo, sik onTH4Ha cuctema. OntuyHi npunaau. Judpakimiiina
npupoa 300paxkeHHs. Po3isibHa 30aTHICTS 1 CBITJIOCHIIA 00'€KTHBA.

6. llomspu3zoBaHe, HEMOJIIPH30BaHE 1 4YACTKOBO MoOJsipu3oBaHe cBiTio. JliHiiiHa,
eMinTUYHA 1 Kpyrosa mossipu3aiiisa. 3akoH Mamtoca. [lomsipusartis cBitia mpu BinOWBaHHI 1
3ayioMJieHH1, KyT bprocrepa. ®opmyna @penensi. BusnaueHHst koediiieHTa BiiOUBaHHS CBITIA
BIJI MEX1 JBOX CEPEIOBHIN 1 HOTO 3aJIeKHICTh BIJ ITOKa3HWKa 3aloMiieHHS. [losicHeHHs
noJIsIpu3allii Ha OCHOB1 KJIACHYHOI eNeKTpOHHOI Teopii. IlommpeHHS CBiTia B KpUCTaNax.
[Toxsitine mpomeHe3amomieHHsA. OmHOBICHI 1 ABOBICHI KpucTaid. I[losSICHEHHS MOABIHOTO
npoMeHe3anoMieHHs. [HTepdepeHIis moiaspu3oBaHUX NpomeHiB. [lmacTuHKKM B 4BEpTH-MiB-
XBWII 1 KomMneHcatopu. KpucramiyHa miacTMHKa MK JBOoMa moisipu3atopamu. [loBepTanHs
riomrHy nosisipu3anii. [lonspuszaniitai npunaay.

7. llltyyne noagiitHe npomene3aiomyeHHs. [tyyna anizorporis, poronpyxHuii eexT.
Edexr Keppa i1 #fioro Bukopuctanus. [loBepTaHHS IUIOMMHN MOJAPU3alli B MArHITHOMY TIOJI.
Edext ®apanes.

8. Hucmepcisa cpitna. HopmanpHa 1 aHomanbHa maucnepcis. MeToam CrocTepesKeHHS.
3B'30K MK aHOMaJILHOIO JMCIIEPCIEr0 1 TOTJIMHAHHAM. EnekTponHa Teopis aucnepcii. dazoBa
1 TpymoBa mBHAKICTE. Edekrt BapimoBa-UepenkoBa 1 #oro Bukopuctanas. CrHexTpu
BUITPOMIHIOBAHHS 1 HOMIMHAHHS CBiTSa. CEKTpasibHI MPUIIaIu.

9. llornuuanus cpitia. 3akoH byrepa. Koedimient nornunanus. [IpomyckanHs cBiTia.
BusHnauenHs koedilieHTa NOTIMHAHHS CBiTJA. ENeKTpoHHA Teopis MOTJIMHAHHS CBITJIA.

10. SBume poscitoBaHHs cBiTia. Tunu myTHux cepenoBunl. KoedimieHT ekcTHHKIII.
3aJIe)KHICTh PO3CIIOBaHHS BiJ 9acTOTH CBiTNA. 3akoH Penes. Ilonspuzariiss po3cissHOTO CBiTA.
[TosicHeHHSI pO3CitOBaHHS CBITJIA, MOJIEKYJISIPHE PO3CIFOBAHHSI.

KBanToBa i aTomMmHa ¢izuka

1. 'anpMiBHE pEeHTTEHIBCbKE BUIIPOMIHIOBAHHS 1 HOrO 0COOJIMBOCTI.

2. ®otoenekrpuunuii epekt. Podotn CroneroBa. UepBoHa Mexa. PiBHsHHS ElHIITEHHA.
Hocnin  bore, @®otonu. @DoroeneMeHTH, (POTOMOMHOXKYBaYl, EIEKTPOHHO-ONTHYHI
HepeTBOPIOBaYI.

3. Bayrpimmniii  ¢ortoedexkr. BentunbHi  oToeremMeHTH, COHSUHI  OaTapei.
doToenekTpopyuliiHa cuia.

4. Tuck csitna. Pobotn JlebeneBa. Edexkr Kommnrona. Immynbc ¢orona. 3axkoHu
30epeKeHHs EHePrii 1 IMITYJIbCY B €IEMEHTAapPHUX aKTaX.

5. Temnoe BunpomiHtoBaHHs. 3akoH Kipxroda 1 #oro Hacmigku. BumnpomiHioBaHHS
abcomoTHO dYopHoro Tina. 3akoH Credana-bonsiiMona. 3akoH 3wmimieHHs Bina. Posmonin
eHeprii B crekTpi abCoMOTHO YOpHOTro Tina, ¢popmyna Penes-/[xinca. KBanTyBaHHs eHeprii
BunpomiHioBanHs. @opmyna [Inanka. [Tipomerpis.

6. Hocmigm mno mudpaxmii enextpoHiB. Xswii [e-bpoiinsg. ChiBBiAHOIICHHS
HeBU3HaueHocTi. OCHOBHI YSBJICHHS KBAaHTOBOI MEXaHIKM. XBWIbOBa (QyHKLIA 1 11 (iznyHMit
3mict. [lpuHnmn cynepro3uiii B KkBaHTOBiM Mexanini. PiBusuHs Ilpeninrepa s
CTaIllOHapHUX CTaHiB. BractuBocTi XBUIbOBHX (PyHKIIM. KBaHTyBaHHS eHeprii YacCTUHKU B



MOTEHIIABbHINA AMi, JIHIHHOTO TapMOHIYHOTO ocuuisTopa. HymboBa eHepris i HyJIbOBI
KonuBaHH:, [IpoXo/KeHHsI YaCTUHOK Yepe3 MOTeHIIaIbHUN Oap'ep.

7. 3aKOHOMIPHOCTI B aTOMapHHUX CIIEKTpax BUMpOMiHIOBaHHI. Mozaens aroma TomcoHa.
Hociminx Pesepdopna o posciroBanHio anbda-uactuHok. Kimacuvna miranerapHa Mojeib aToMa i
ii menomiku. [locrymatu bopa. Monens atoma BomHio no bopy. IlosicHeHHs cneKTpambHUX
JiHi# (cepiil) BUIPOMIHIOBAHHS aTOMa BOJHIO.

8. CyuacHi ysBIeHHs Npo OymoBy artomiB i aromHi cnektpu. Hocmian ®panka-I'epia,
[repna-I'epnaxa. KBanTtyBaHHsI €HEprii, MOMEHTY IMITYJIbCY 1 TIPOEKIIii MOMEHTY IMITYJIbCY.
CriH 1 MarHiTHHA MOMEHT ejekTpoHa. KBantosi uncia. [Ipunnun [Taymi. EnemenTn kBaHTOBOT
Teopii aTomMa BOAHIO.

9. CnionTanse 1 BuMynieHe BunpomintoBanss. [llupuHa ciekTpaabHUX JiHIH.

10. bynosa 1 cnektpu Monekyi. [loHaTTs nmpo OynoBy XIMIYHOTO 3B'S3KY 1 BaJCHTHICTD.
EnexTtponHi, konuBaibHi 1 00epTaibHI €eHepreTuyHi piBHI 1 mepexoau Mix HuMmu. KomOiHatiitne
po3citoBaHHA cBiTia. JIromiHicIIeHIIis 1 ocHOBHI 11 3akoHOMIpHOCTI. [IpaBuno Crokca.

Snepna ¢izuka

1. Metonu peectparii 3apsmxeHux yacTuHOK. Kamepa Binbcona. lonizamiitHi metonu
peectparnii. CHOMHTWIALINHI JTIYAIRHUKA. Peectpariis B (OTOEMYIbCIX, UYEPEHKOBCHKUI
TYHIFHUK, OyJh0aIIKkoBa Kamepa.

2. TlpuckoproBaui 3apsKEHHX 4YacTHHOK. [IpsaMi 1 HempsiMi METOIM MPUCKOPEHHS.
Inaykmiiini Meromau, OeraTpoH. Pe3oHaHCHI MeToawm: JiHINHI TPUCKOPIOBAYil, ITUKIOTPOH.
[TpuckoproBadi penaTUBICTCHKIX YaCTHHOK (DPa30TpOH, CHHXPOTPOH).

3. 3aranpHl BIJIACTUBOCTI AaTOMHHUX saep. BiacTuBOCTI aTOMHMX (SIEPHUX) CHIL
[IporoHHO-HENTpOHHUI  ckiman  sapa. [3otomis 1 METOOM  PO3JAUIEHHS  130TOMIB.
Maccnektpomerpu. Jlepext macu 1 eHepris 4yacTMHOK B siapi. KpamiumHHa Mojens sipa.
HaniBemmnipuuna ¢opmyna ans mac saep. IlepioguuHicTs BIACTUBOCTEH siiep, MOHATTS PO
sIepHI 00OJIOHKH.

4. PamioaxktuBHUi posnax. Moro 3akonn. PamioakTusi psmu. SnepHa isomerpis. bera-
posnan. Helitpuro. [Ipupoana i mrydHa pagioakTUBHICTh. [IpakTHuHe BUKOPUCTAHHS ITYYHOI
pamioaKTUBHOCTI (METO/I MiY€HMX aTOMIB 1 iHIIe). Anbda-po3mnaj i HOro KBaHTOBOMEXaHIYHA
IHTEpIIpeTaIis.

5. OcHoBu  Qi3uku  HelTpoHiB.  CHOBUIBHEHHS 1  AUQy3is  HEUTPOHIB.
HelTpoHOKOCTPYKTYpHUH aHaI3.

6. Ilpobnemu BUKOpUCTaHHS siiepHOi eHeprii. JIaHLIOTOBI SAEpHI peakiii MOALTY.
Jlanirorosi TepMosiiepHi peakuii. SnepHi peakTopu. BracTHBOCTI eneMEHTapHUX YaCTUHOK.
YTBOpEeHHS Tap EJICKTPOH-TIO3UTPOH 1 iX mepeTBopeHHs B (OTOH. B3aeMomis HaamIBHAKUX
YaCTUHOK 3 pEYOBMHOI0. Me30HH, iX BIAKPUTTS 1 BIacTUBOCTI. ['inepoHu.

7. KocmiuHi npomeni. Ckiiaa nMepBUHHOT KOMIIOHEHTH. 3arajibHa KapTHHA MPOXOKCHHS
npoMeHiB depe3 atmocdepy. Kopctka 1 M'ska KOMIIOHEHTH. EJekTpoHHO-POTOHHI i
eJIEKTPOHHO-SCPHI 3/IHBH.

®di3zuka HaNiBNPOBIAHUKIB

1. Tunu 3B's13KiB B KpucTanax. EIEKTpOH B MEPiOJUYHOMY MOJI KPUCTAIIYHOI PELIiTKH.
Teopema bnoxa. HabnuxenHs cmabkoro 3B'si3ky. HaOGmkeHHST cHUIBHOTO 3B'SI3KYy. 30HHUI
EHEPreTUYHUN CIEKTP €JIGKTPOHA B KpHCTaidi. Meranu, HaIiBIPOBIAHUKU 1 JiCIEKTPUKH.
KBaHTOBI umCIia €1eKTPOHIB B KpHUcTali. [30€HEepreTH4HI MOBEPXHi.



2. EnextponHa 1 aipkoBa IpoBigHICTE. BiactuBocTi enekTpoHHOro razy. PiBenp depwmi.
Brnacna 1 powmimkoBa NPOBIAHICTH HamiBOPOBIAHUKIB. KoMIleHCOBaHI HamiBIPOBIIHUKH.
PyxnuBicTh HOCIIB CTpyMy B HaIliBINPOBIAHUKAX.

3. OCHOBHI OHSATTS CTATUCTUKH PIBHOBXXHUX CTaHIB. CTaTHCTHYHI pO3MO 1IN, Po3momin
KBaHTOBUX CTaHIB B 30HaX.

4. KoHueHTpallisi eIeKTPOHIB 1 IipoK B 30HaX. [HTerpan depmi.

5. PiBHsSHHS eneKTpoHeHTpanbHOCTI. BiiacHuii HamiBnpoBigHWK. HamiBmpoBimHHMK 3
JIOMIIIIKOIO OHOTO TUIy. HamiBnpoBiAHKK, 1110 MICTHTh JOHOPHY 1 aKIIENITOPHY JTOMIIIIKH.

6. HepiBHOBakHI HOCI1 3apsay. Yac )KUTTs HEPIBHOBAKHHUX HOCITB 3apsiay.

7. Pi3ni tumum mponeciB pekomOiHarii. Temn pexomOiHamii 30Ha-30Ha. PekoMOiHarris
yepe3 JOMIIIKH 1 JeeKTH.

8. Tlorenmiitni Gap’epu. I'yctuna ctpymy. CmiBBigHomieHHsi EiHmreilina. PiBHsSHHS
HenepepBHOCTI. JloBxunu qudysii 1 apeitdy.

9. ®oronpoBigHicTe. DOTONMPOBITHICTh HAMIBNPOBIMHMUKIB. BiacHa, mgomimkoBa
dboTomnpoBigHicTh. CTaIllOHAPHUHN YaC KUTTS.

10. Ilentpu npuwnumanHs y doronpoBinHukax. [lemapkariiini piBHi. Brums 1eHTpiB
npuwinnaHHs Ha (OTONMPOBIIHICT. TemmnepaTypHe Ta ONTHYHE TalleHHsS (HOTOMPOBIIHOCTI.
TepmiyHO Ta ONTUYHO CTUMYJILOBAHA MPOBIIHICTh Y HAIIBIPOBITHUKAX.

11. TepmoenextpuuHi siBua. Edextu 3eedeka, [lenpthe 1 Tomcona.

12. ®oro-EPC B omHopimaux HamiBmpoBigaukax. O6’emHa ¢oto-EPC. IloBepxHeBa
doto-EPC.

13. OnTtuka HamiBIpoBiAHHUKIB. OCHOBHI ONTHYHI XapaKTEPUCTHKH HAMIBIPOBIIHUKIB.
MexaHi3MH TIOTJIMHAHHS CBITJIa B HAMTIBIIPOBITHUKAX.

Di3uKa HAHOCTPYKTYP

1. Hanomarepianu 1 HaHoTexHoyorii. Bwuam nHanomarepiamiB. OcoOGiamBoCTi
HaHOMAaTepiaiiB.

2. IlpuHUOMO PO3MIPHOTO KBAHTYBaHHSA. YMOBH CIIOCTEPEKEHHSI KBAHTOBHUX PO3MipHHUX
e¢ekriB. KBaHTOBO-pO3MipHI HaIIBIPOBIAHUKOBI CTPYKTYpH.

3. OnHOENeKTPOHHE TYyHENIOBaHHs. Pe3oHaHCHEe TyHemoBaHHA. bamicTUyHMII TpaHCIOPT
eJIeKTpOHIB 1 kBaHTyBaHHs1 KBanToBMit edext Xomna. L{inmouncnosuii kBanToBuil edext Xouia.
Jpo6oBuii kBanTOBMI eekT Xoa.

4. TexHoONOTisI TPHUTOTYBAaHHS KBAHTOBUX HAHOCTPYKTYp: MONEKyIIpHO-IPOMEHEBA
emitakcis (MIIE); Meton razoda3znoi emrakcii.

5. Meromn pmocmikeHHS HAHOCTPYKTyp. CkaHyro4a TyHENTbHAa  MIKPOCKOIIIS.
Buxopucranuss CTM B mitorpadii. ArtomuHuii-cunoBuii mikpockon (ACM). Iumi Bumm
MIKpOCKOMIi.

6.HanocTpykTypu Ha OCHOBI Byrjemwo Ta ix 3acrtocyBaHHa (Dynepenu. Dynepuru.
['paden. Byrieuesi HanotpyOku). MeTtoau otpumanHs. BractuBocri.

7. HanoenekrpomexaHiyH1 IPUCTPOI.

OO6uucaoBaIbHI MeTOaM Y Pi3ni

1. Ha6mmwxennst ¢pyukuiil. [arepnonsuis ¢pyakuii. [1indip emnipuunux dopmy. JliniiiHa
1 KBaJpaTuyHa iHTepnosauis. [areprnonauiitauii MuorouseH Jlarpanxa.

2. HaGmmwxkenHs pyHKUiN. AnmpokcuMartisi GyHKLid. MeToa HallMeHIINX KBaJpaTiB.

3. MeToau YwWcenbHOrO IHTErpyBaHHSA. MeETOAM MPSMOKYTHHKIB, Tpamemiid. Meron
Cimmnicona. Merox Monte -Kaprio.



4. UYwmcenpHi METOAW  PpO3B'SA3yBaHHS 3BHYAHHUX JUQPEPCHIIATbHUX  PIBHSHB,
mudepeHIiabHUX PIBHSHB JIPYTOro MOPSIKY Ta HEJIHIMHUX PIBHSIHb.
5. YucenpHi MeTOIM MiHIMI3AIT. 3HAXOMHKEHHS YKCTpeMyMiB PyHKITIH. CHMILIEKC METOI.

IIpobsaemu cyuacHoi gpizuku

1. IlpoGnema CTBOpEHHS €IMHOT TEOP1i OIS Ta €AUHOI CUCTEMU 3HAHb.
2. Eneprernuna mpo6iema J10CTBa Ta METO/IU i1 pO3B’sI3aHHS.

3. Hanoi3uka, oCHOBHI mpoOIeMU Ta MIEPCIEKTUBU PO3BUTKY.

4. OCHOBHI HAPSIMKX PO3BUTKY CY4aCHO1 ONTOEIEKTPOHIKH.

5. [IpoGemu cydacHO1 acTpodi3UKU Ta KOCMOJIOTI.

Actpodizuka

1. MeTtonu peecTpailii BUIIPOMIHIOBaHHSI HEOECHUX 00’ €KTIB.

2. 3aKOHM BUIIPOMIHIOBAaHHS Ta 1X 3aCTOCYBAaHHS JJISl BH3HAUEHHS OCHOBHUX (DI3MYHHX
XapaKTePUCTHUK KOCMIYHMX 00’€kTiB. OcHOBU KojopumeTpii. CrnekTpu ranakTuk. ['a3oBi
3aKoHU. Po3CisiHHS CBITIIA.

3. @i3uuni xapakrepuctukd COHLSA Ta METOAM iX BH3HAUeHHS. BmiuB COHAYHOI
AKTHBHOCTI Ha 3€MHI IPOIIECH.

4. Inanetn. OcHOBHI acTpoMeTpuyHi Ta ¢izuko-ximidyHi Bimomocti. [losicu acrepoinis.
Xwmapa Opra.

5. Monounnit nuisax. 3opi. Mik3opsauii . Mix3opstauii ra3. ["anakTukm.
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KPUTEPII OLIIHIOBAHHSI

KonkypcHuit 6aj1 BCTyIHUKA OIIHIOEThCS 3a mikajigoro Bix 100 mo 200 Oaris.
BerynHuid icnuT npoBoauTbes y (OpMiI KOMIT FOTEPHOTO TECTyBaHHs. BceTymHuK
po3s’sizye 40 3aBmgaHb, TpaBUJbHA BIAMOBIAHP HAa KOXHE 3 SIKHX OIlIHIOETHCS
MaKCUMaJIbHO 2,5 GaiB.

PesynbraTi BUKOHAHHS 3aBlIaHb JIO3BOJISIOTH BHUSIBUTH PIBEHb IATOTOBKHU
BcTynHUKA: 1 piBeHb (Bucokuit): 200-180 6amiB; 2 piBensb (cepenniit): 179-160 6auis;
3 piBenb (moctatHiit): 159-140 6aniB; 4 piBenb (Hu3bKkuii): 139-100 Gamis.

["osoBa npeaMeTHOT KoMicii I'ammaa MMPOHYVYK
BianoBigansHuii cekpeTap
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