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[Iporpamy BCTYMHOTO ICOHUTY 13 CHEIIATbHOCTI JJis 3700yBadiB TPETHOIO
(OCBITHBO-HAYKOBOT0) PiBHS BUINOI OCBITH crienianbHocTi E6 «IIpuknaana ¢izuka ta
HaHOMAaTepiain» PO3POOUB KOJEKTHB aBTOPIB:

nou. YopHononbcekuii . M.,

npo¢. Bonommuoscekuii A. C.,

npod. Tkauyk B. M.,

npo¢. Posenuak A. A.,

npod. Kanycrsuuk B. b.,

npod. Craguuk B. .,

npo¢. demkis T. M.,

npod. Myauwuii C. L.,

npo@. lrabnasuii I. 1.,

npod. Menex b. 4.,

no1r. Kommak 1. O.,

nou. Pynum M. 4.

BerynHuit icnut 31 cremiaibHOCTI — (opMa OLIIHIOBaHHS B 3aKJajil BUIOI
OCBITH, IO THepeadadae OIIHIOBaHHS 300yTHX paHillle KOMIETEHTHOCTEH
(pe3ynpTaTiB HaBYaHHS) B 00Cs31 CTAaHAAPTY BUIIOI OCBITH JPYTOro (MaricTepchKoro)
pIBHS 3 BIAMNOBIAHOT CIHEIIadbHOCTI, HEOOXIAHUX JUIsI ONaHyBaHHS OCBITHBOI
IporpaMu TPEThOro (OCBITHBO-HAYKOBOT'O) piBHA BHIOI OCBITH. OIiHIOBAaHHS
BCTYITHHUKIB MTPOBOAUTRCA 3a 1ikaioo 100—200 O6aniB, 3 KpOKOM HE MEHIIE HiXK OJIMH
oau.

Berynuuii  icmuT 31 CHEMIAIBHOCTI  MPOBOJUTHCS — BIAMOBITHO — JI0
3aTBEPIKEHOT0 PO3KJIAy OLIHIOBaHb Y JIbBIBCBKOMY HAI[IOHAIbHOMY YHIBEPCHUTETI
iMeHi IBana ®panka (mam — YHiBepcuter). Po3kian oliHIOBaHb B YHIBEPCHUTETI
OTIPUITIOTHIOEThCS Ha o(irfiiitHomMy BeOcaiiti [IpuiimanbHOi KoMicii YHIBEpCUTETY Ta
BIJIIUTY acIIpaHTYpH 1 JOKTOPAHTYpU Y HIBEPCUTETY.

VYV KOXHIA 3asiBI HA y4acTh B OLIIHIOBaHHI B YHIBEPCUTETI BCTYNMHUK HaIa€
3rojJly Ha BiJI€03alUC OIL[IHIOBAHHS B YHIBEPCUTETI, ONPUIIOAHEHHS BIJE03aMKUCy Ha
caiiTi YHIBepcUTETy, a TakKoXX 30epiraHHs BigeoMaTepialiiB Ta 3HEOCOOJICHUX
NUCBMOBHUX POOIT Ha UX PECYpCax y BIAKPUTOMY JOCTYIII IPOTATOM OJHOTO POKY Y
BUIJISIII AKTUBHUX 1HTEPHET-MOCUJIaHb (KpIM BCTYNHHKIB, SIKi MepeOyBaiOTh Ha
TUMYACOBO OKYIOBaHINA TEPUTOPIi Ta/ab0 BINICLKOBOCITYKOOBIIIB).

Mertoro mpoBenieHHs BCTymHOro icmuty 31 cremianbHocTi E6 «llpuknagna
¢i3uka Ta HaHOMaTepiaJm» € TepeBipKa HAaBHYOK 1 BMIHb BCTYIMHHKIB IIOJO
BU3HAYCHHS (DI3UYHMX XapPaKTEPUCTHK MPOIECIB, 3HAHHS OCHOBHUX MPUHIIMIIB 1
3aKOHIB (PI3UKM Ta TXHROTO MATEMAaTUYHOTO BUIJISTY, METOMIB CIOCTEPEKEHHS 1
€KCIIEPUMEHTAIILHOTO JIOCHII)KEHHS OCHOBHUX (DI3MYHUX SIBUIIL, HASIBHICTh YSIBJICHHS
Ipo MeX1 3acTOCyBaHHS (DI3UUHUX Mojenied 1 Teopil. BCTynmHUKM NMOBHMHHI 3HATH
(dyHIaMeHTalbHI 3aKOHM (PI3UKH, BMITH 3aCTOCOBYBAaTH Il 3HAHHSA MpPH PO3IIIAIL
OKpeMHUX  SIBUII, TMOEAHYBATH iXHIO  (I3UUHY CYThb 3  aQHAIITUYHUMHU
CIIBBIJHOIIIEHHSIMH.



BeTynHuKY NOBUHHI 3HATH AUCIUIUTIHM, 3MICT SIKAX BXOJUTH JI0 MPOTpamMu
BCTYIHOTO 1CIIUTY, HAJIEXAaTh JI0 [UKITY JUCIHIUIIH 3arajibHol gizuku: «MexaHikay,
«MonekynsipHa ¢izukay, «Enexrpuka Ta Maruetusm», «OnTuka», « ATOMHaA Qi3ukay,
«®di3uka sigpa Ta €IEeMEHTApHUX YAaCTHUHOK»; TeopeTH4HOi ¢izuku: «Teopermuyna
MexaHika», «Enekrpoanaamika», «KBantoBa mexanika», «Ctatuctuana (izuka», Ta
AUCUMILTIH  cneniajbHOi miaAroroBku:. «®dizuka HAHOPO3MIPHHX 00’ EKTIBY,
«IIpuxmamHa cuekTpockomisy, «MeToau TOCHiKEHHS CTPYKTYpH Ta BJIACTUBOCTEH
MmarepianiBy,  «MojaemoBaHHs — GI3UYHUX ~ BJIACTUBOCTEH  KpUCTalIiB  Ta
HaHOMaTepiaiBy, «Di3nka HU3bKUX TEMIIEpaTyp».

binetn BcTymHoro icmuty 31 cnemianbHOCcTi E6 «llpukmamna ¢isuka Tta
HaHoOMartepiain» (GOpPMYIOThCS B 00CS31 MpOrpaMH PiBHSA BHUIIOT OCBITH MaricTpa 3i
CHEIaJILHOCTI.

BerynHuii icnuT 3i crieniajibHOCTI MPOBOAUTHLCS Y NUCHMOBIH (popMi.

Yac, BiABEACHUM Ha HANMCAHHSA BIANOBIAECH Ha HHUTAaHHSA €K3aMEHAI[IHOI'O
Oi1eTa, — 2 aCTPOHOMIiYHI TOTUHU.

BukonanHs 3aBmaHb BCTymHOTO icmuTty 31 cmemianbHocTi E6 «lIpuknamgna
¢13uKa Ta HaHOMaTeplaau» nependadae HEOOXIAHICTh HEYXWJIBHOIO JOTPUMaHHS
HOpPM Ta MpaBWJI aKaJEeMI4YHOi J100podecHOCTI BIANOBIAHO A0 IlomoxkeHHs mpo
aKaJieMiuHy J00pouyecHICTh Yy JIbBIBCBKOMY HAIIOHAJILHOMY YHIBEPCUTETI 1MEHI
IBana ®paHka.

AkanemiuHa JOOpOYECHICTh MpPU CKIAJaHHI BCTYIMHOTO  ICOUTY 31
CICHIAIBHOCTI:  OYIKY€TBCS, M0 BCTYMHUKH IIiJI Yac HOro  CKJaJaHHS
JEMOHCTPYBAaTUMYTh BJACHI 3HAHHS, AaHAJITUYHI BMIHHS Ta HAyKOBI MIPKYBaHHS.
CnucyBaHHs, BTpy4YaHHs y poOOTy IHIIMX BCTYIHHUKIB, OTPUMAaHHS J0JIaTKOBOI
iHpopMallii 3a JOMOMOrOK TaKETIB TOIIO CTAaHOBIATH, ajieé HE OOMEXYIOTh,
PUKJIAIA MOYKJIMBOI aKaJeMIvyHOT HeJ0OpOYECHOCTI.

[lin yac mpoBeneHHS BCTYMHOTO ICIUTY 31 CHEIaTbHOCTI HE JOMYCKAETHCS
KOPUCTYBaHHS  CJIEKTPOHHUMH  TpWIaJaMH, MiAPYYHUKAMH, HABYAIBHUMH
MOCIOHMKaAMH Ta IHIIMMH MartepiajlaMH, SKIIO I He MependadyeHo pIIIeHHSIM
[IpuiimansHOi KoMicii YHiBepcuTeTy. Y pa3l BUKOPUCTaHHS BCTYIHHUKOM IIiJl 4ac
BCTYITHOT'O ICIIMTY 31 CIEHIaJIbHOCTI CTOPOHHIX Jpkepes 1Hdopmarlii (y ToMy 4ducii
MiKa3KW) BiH BIJICTOPOHIOETHCS BIJ] Y4acTi y BCTYIMHOMY ICIIHTI 31 CIEHIaIbHOCTI,
Ipo IO CKJIAJAa€ThCcs BIANMOBIAHUM akT. Ha ex3amenariiiHiii poOOTI Takoro
BCTYITHUKA YEProBUN €K3aMEHATOp BKa3ye€ MPUUYUHY BIJACTOPOHEHHS Ta 4ac. [lpu
nepeBipii Taka poOoTa JemHPPYEThCS 1 3a HEi BUCTABISETHCS OI[IHKA MEHILE
MIHIMAJIBHOI KIJIBKOCTI OaliiB, BU3HaueHoi [IpuitmanbHoto komiciero Ta [IpaBunamu
npuiioMy, A JOMYCKY JI0 y4acTi B KOHKYPCI, HE3BaKaiouu Ha oOCAT 1 3MICT
HAITMCAHOTO.

Ex3amenaniiHuif OUI€T BCTYMHOTO ICHHUTY 31 CHEIaJbHOCTI MicTUTh 4
3aMUTaHHS. TPU 3aUTaHHS — TEOPETHYHI, OJTHE — 1€ TOCTITHHUIIHKA TTPOTIO3HIIiSI.

3arajibHa OIlIHKa BCTYITHOTO 1CIIUTY (DOPMYETHCS SIK cCyma OajiB, OTpUMaHUX 3a
BIJIITOBI/l Ha BC1 3alIMTaHHS €K3aMEHaI[IMHOro OlIeTa.



KpuTepii oniHIOBaHHA BiANOBII HA 3aNIMTAHHS

21-25 0aniB — 3100yBay IpyHTOBHO BUCBITJIIOE MUTaHHA 3 OineTa, BUSBISAE
nornuoeHe po3yMiHHS (PI3MYHMX 3aKOHIB Ta (P13UYHOTO 3MICTY MOHSThH, III0 BXOISTh
y Il 3aKOHHU, BUIBHO TIOCIYTOBYETHCS HAYKOBOIO TEPMIHOJOTI€I0, TPYHTOBHO
BIJINTOBI/Ia€ HA YTOYHIOIOU] 3alUTaHHS;

16-20 6axiB — 3100yBau OUIBIIOK MIPOK BHUCBITIIOE THUTAaHHSA 3 OlleTa,
po3ymie cyTh (I3UYHUX 3aKOHIB Ta (PI3UYHUX MOHATH, IO B HUX BXOMAATH, JOITyCKA€E
OKpeM1 HEICTOTHI HETOYHOCTI Ta HE3HAUHI TIOMUJIKH;

11-15 6aniB — 3100yBay HE TOBHICTIO PO3KPUB 3MICT MHUTaHb 3 Ollera,
BUABIIIE TIOBEPXHEBE PO3YyMIHHS (PI3UYHOI CyTi 3aKOHIB Ta (DI3SUUHUX TMOHATH; NpPU
BHUCBITJICHHI NUTaHb 3 OlleTa HE BUCTAya€ JIOCTaTHHOI TNIMOMHM Ta apryMeEHTallii,
JOMYCKAIOTHCA MPU IbOMY OKPEeMi HETOUHOCTI Ta HE3HAYH1 TOMUJIKH.

6-10 6aniB — 3700yBay YaCTKOBO BHCBITJIIOE€ IMHUTAHHS 3 OlUeTa, BHIBIISLE
dbparmMeHTapHe po3yMiHHs (PI3UYHUX 3aKOHIB 1 (PI3UYHUX MOHSTH, 1110 B HUX BXOJSTh;
BIIMOBIZIl € HEMOCTIAOBHUMU Ta HEAOCTATHHO apPTyMEHTOBAHWMH, JOIYCKAIOThCS
ICTOTHI HETOYHOCTI W TOMMJIKH; 3/100yBad 3a3Ha€ TPYAHOIIIB TpPHU BIAMOBIII Ha
YTOUYHIOOY1 32U TaHHS.

0-5 6aniB — 3700yBay HE BIAMOBITAB Ha MUTAaHHA 3 Oulera, abo y BiAMOBIII
JIOITYCKA€ CYTTEBI TOMUJIKH.

JlocnigHuIlbKa MPOTIO3HIIIS OB s3aHa 3 TEMATHKOK MAaHOYTHiIX HayKOBHX
AOCTiIKeHb, 3anponoHoBaHuX y [Iporpami BCTYMHOTO iCTIUTY.
JlocnigHuIbKa NpONo3ullis MOBUHHA MICTUTH TaKl CTPYKTYPH1 YaCTUHH:
®  00IPYHMOBAHICMb AKMYANbHOCMI NPONOHOBAHOT MeMU O0CTIONHCEHHS;
® memy i 3a80aHHs OOCTIONCEHHS;
® 00’exm ma npeomem O0CNIONHCEHHS;
® CmaH HAyKo8oi po3pobKu npobiemu,
®  MemoOOoN02IYHUL IHCMPYMeHmapill,
®  ONUC OYIKYBAHUX HAYKOBUX Pe3)l1bmamis.

KpuTepii ouniHIOBaHHA TOCIITHUIBKOI POMO3UIil

21-25 6ajiB — MOCHITHUIIBKA TIPOTO3UIIIS € IUTICHO0, JOTIYHO BUOYIYBaHOIO
Ta HayKOBO OOIPYHTOBAHOIO; aKTyaJIbHICTh TEMHU apryMEHTOBaHA; METa 1 3aBJaHHs
chopMyIBOBaHI YITKO Ta Y3TOJKEHI MK CO0O0I0; KOPEKTHO BH3HAYEHO OO €KT 1
npeaMeT — JOCHiKEHHS;  3allpOlOHOBAHO  PEJIEBAHTHUHW  METOIOJIOTIYHHIA
IHCTpYMEHTAapii; OYIKyBaHI pe3yJbTaTH KOHKPETHI, PEaTICTUYHI, MalOTh HAyKOBY
3HAUYIIICTh Ta NPAKTUYHY LIHHICTh, BCTYNHU(-K; -1s1) JEMOHCTPY€E HAJICKHUN PIBEHb
BOJIOJ[IHHSI HAYKOBOIO TEPMIHOJIOTIEO.

16-20 OaniB — mociigHUIIbKA TMPOMO3MIIIS 3arajoM JOTIYHAa Ta 3MICTOBHA;
aKTyaJIbHICTh TEMHM BU3HAUEHA, IIPOTE€ HEJOCTATHBO OOIPYHTOBAHA, METa 1 3aB/IaHHS
chopMyNbOBaHi, OAHAK MOXYTh MICTHUTH OKpE€Mi HETOYHOCTI a00 HEe3HayHy
HEY3TO)KEHICTh; O0’€KT 1 MpeAMeT MAOCHIKEHHS BHU3HAYeHi, aje MOTpeOyIoTh



YTOYHEHHsI; METOU MiAi0paHi 3arajioM IOpeYHO; OYIKyBaHI pe3yJbTaTH OKpECIeHi,
ajyie He JOCTaTHhO KOHKPETHU30BaHi.

11-15 6aaiB — mpomno3utisi Mae pparMeHTaApHUN XapaKTep; aKTyaldbHICTh TEMH
chopMyabOBaHa MOBEPXOBO; METa 1 3aBJaHHS BU3HAUEHI HEYITKO ab0 YaCTKOBO HE
y3roJKYIOTBCA MK CO00010; O0’€KT 1 MpeaMeT TMoJaHi 3 TMOMWIKaMu abo
3MIIIYIOTBCSI;  METOJOJIOTIYHUM  IHCTpYMEHTapii  ONMCaHWUW  3arajbHO  abo
HEJIOCTaTHbO OOTPYHTOBAHO; OYIKYBaH1 Pe3yIbTaTH HEUITKI, ACKJIapaTUBHI.

6-10 ©OaniB — JOCHIJHMIIbKA TMPOMO3UINS CIAa0KO CTPYKTYpPOBaHa,
aKTYaJIbHICTh TE€MU IPAKTUYHO HE OOIPYHTOBaHA; METa 1 3aBJaHHS BIJICYTHI abo
chopMyIbOBaHI HEKOPEKTHO; O0’€KT 1 TpeaMeT He BHU3HAaueHI a00 BH3HAUYCHI
HEMPAaBWJIHLHO; 3alpPONOHOBAaHI METOAM HE BIANOBINAIOTH TEMi JOCITIKEHHS abo
BIJICYTHI; OUiKyBaH1 pe3ynbTaTu He chopMyiboBaHi ab0 HE MOB’s3aHi 31 3asABICHOIO
TEMOIO.

0-5 OaxiB — mocmigHUIIEKA MPOTIO3MINIS BIACYTHS, HE BIJIOBITA€ TEMATHIII
3aMpONOHOBAHUX HAYKOBUX JOCHIIKEHb a00 HE MICTUTh OCHOBHHUX CTPYKTYPHHUX
€JIEMEHTIB (aKTyaJbHICTh, METa, 3aBJIJaHHs, 00’ €KT, MPEAMET, METOA0JIOT1s, OUIKyBaHi
pe3yNbTaTH); BCTYITHUK HE JIEMOHCTPYE PO3YMIHHSI OCHOB HAayKOBOT'O JOCIIIKCHHS
Ta IPUHIIUIIB aKaJIEMIYHOTO BUKJIATY.

3ATAJIBHA ®I3UKA
MEXAHIKA

MexaHika MarepiaJbHOI TOYKH. XapaKTEpPUCTUKU PYXY: TpAEKTOPid,
MepeMIIIeHHS, MBUAKICTb, IPUCKOPEHHS, Maca, CUJa, KUIbKICTh pyxy. Omuc pyxy
MaTepiaJbHOI TOYKM B JIEKAapTOBUX KOOPJAMHATAX, MOJSIPHUX, LHJIIHAPUYHUX.
TanreHiianbHe 1 HOpMaJIbHE NPUCKOPEHHS TOUKH.

OcnoBHi noctynatu Hptorona. Ilepmni iHTerpanu piBHsSHb pyxy HbroToHa.
3aKoHM 30€pEeKEHHsI €Heprii, IMITYJIbCY, MOMEHTY IMITYJIbCY.

KonuBaneHuii pyx. Pyx marepiaibHOI TOYKM MiA JIEI0 KBA3IIPYXKHOI CHUIIH.
BracHi konuBaHHS TapMOHIMHOTO OCIWISTOpPa, BIUIMB TEPTS Ta 30BHINIHBOI
nepiognaHoi cuiu. [Imockuii MaTeMaTHYHUN MasiTHUK: Majli KOJMBAHHS; KOJWBaHHS
3 JIOBUIBHOIO aMmIuliTyZ010. JIBOBUMIpHUIM TapMoHiiHMIA ocuuisaTop. Dirypu
Jliccaxy.

Pyx MarepianbHOi TOYKM B MOJ1 IEeHTpalbHUX cuil. 3akoHu Kemnepa. Pyx
OPUPOJHUX 1 IITYYHUX TUT y TIOJI TpaBITylOuuMX Mac. lepapXis KOCMIYHUX
IIBUAKOCTEH.

[Tpunrun BigHOCHOCTI ['amines. EkBIBalleHTHICTD 1HEPIIIHHUX CUCTEM BIUTIKY.
[HBapiaHTHICTH 3aKOHIB MEXaHIKM B 1HEPLIMHHX cUcTeMax. HeiHepiiiiiHi cucteMu
BIJUTIKY, 1[0 PyXarOThCs NpsiModiiHiiHO. Cuin iHepuii. Onuc pyxy Tijga B 00epTOBHX
HEIHepIIHHUX cucTeMax. BimmeHntpoBa cuia iHepiii, cuia Kopiomica. [pukmagu
nposBy cui Kopiosica nmpu pyci TUT BIAHOCHO HOBEPXH1 3eMJIi.

OcHoBu  crmemianbHOi  Teopii  BigHocHOCTI. Iloctynmatm  AlHInTalHa.
[leperBopennst Jlopenna. 3miHa MacmTaliB 1 TPUBAJIOCTI MPOMIKKIB 4acy MIXK
nonisimu. [lpaBuio mepeTBOpeHHs MIBUAKOCTEH. PIBHSIHHS pyXy pelsTHBICTCHKOI
MaTepiaabHOI TOUKH.



MexaHika cUCTEMM JABOX MaTepiaibHuX To4yok. LleHTp mac. Cuctema neHtpa
Mac Ta ii 3acTocyBaHHs. Po3qiieHHs pyxiB: pyx IIeHTpa Mac, BiTHOCHUN pyx. Di3uuH1
BEJIMYMHU B cHucTeMl LeHTpa Mac. Immynsc cucremu. IloBHa eHepris cuctemm.
MoOMEHT iMITyJIBCY.

ObepranHs MaTepialbHOI TOYKM HaBKOJIIO oci. KyToBa MIBHIKICTB, KyTOBE
OPUCKOPEHHS,, MOMEHT 1Heplii. Mojenb TBEpAOro Tida — CHCTEMA KOPCTKO
3B’A3aHUX MaTepiadbHUX TOUOoK. OOepTaHHA CUCTEMH MaTepialibHUX TOYOK HABKOJIO
HepyxoMoi oci. MomenT iHepiii. Teopema Itoitrenca—IlTeiiHepa.

3aranbHUM BUNAJ0K OOEpTaHHS TBEPJOrO TLIa HABKOJIO LIEHTpa mac. TeHszop
inepuii. ['onoBHI MomeHTH TeH30pa iHepuii. ['onoBHI oci iHepii. [ipockomu:
BJIACTUBOCTI, 3aCTOCYBaHHS B TexHili. CTIHKICTh 00epTaibHOrO PyXy TipoCKoma.
[Tapa cuin. I'ipockomiunuii epext. IIpenecia. Kyrosa mBuakicts npeuecii. HyTaris.

Cunu B MexaHilll: rpaBITallifHl CUJIM, CHJIA TEPTS 1 CHUJIM MPYKHOCTI. 3aKOH
BCECBITHBOTO TSDKIHHS. Bu3HaueHHs rpaBiTaliiiHoi cranoi. ['paBiTaliiiiHa Ta iHEpTHA
Maca.

Mexanika piguH 1 rasziB. Tuck y pigumHax 1 razax. 3akoH Ilackans. 3akoH
Apximena. IneanbHa piauHa. PiBHsSHHS HemepepBHocTi. PiBHAHHS bepnymm. Pyx
B’s3K01 piiuHU. B’s3kicte. @opmyina Ilyazeiins. JlamiHapHuii Ta TypOYyJIE€HTHUN pyX
pinuau. Yucno Peiinonbaca. Pyx Tin y piguHax i razax.

Cunu Teptd, CUIM NMpYKHOCTI 1 Aepopmanii. Cuina Tepts, B a3ke TepTs. Cuiu
npyxHocTi. OcHoBHI Buau Aedopmairiii. 3akon ['yka. [IpyxH1 BIacCTUBOCTI peaibHUX
Ti1. EHepris npyxHoi nedopmartii.

[Tpy>xHi xBumi. [lommpenns xBuiab. PiBHsIHHS XBuib. [10310BXHI Ta monepeyHi
xBWiIl. Posmomin mBuakoctedt 1 gedopmaiiiii 'y xBuii. EHepris XBUIBOBOTO pyxy.
Crosiul XBWJII, 3aJIEKHICTh JOBXHHHM XBWJII Bl pO3MIpY KOJIMBHOI CHUCTEMH, POJIb
IPaHUYHUX YMOB.

Enementn axkycruku. Ilpupoma 3Byky. IlommpeHHss 3BYKOBHUX XBWIIb.
InTencuBHicTh 3ByKy. CripuiiManHns 3ByKy. Jlxepena 3Byky. Edext Jomnepa. Y paphi
XBWJI. YIIBTpa3ByK Ta HOro 3actocyBaHHA. [Hhpa3Byku B mpUpoIi.

MOJIEKYJIAPHA ®I3UKA

MounekynsipHO-KIHETUYHA Teopisd 11eanbHUX Ta3iB. Po3moain Monekyn 3a
MBUAKOCTAMU. DYHKIIA PO3MOAUTY. 3aKOH pO3MOALLYy IMIBUAKOCTEH Makcena.
OcHOBHE pIBHSIHHS MOJEKYJISIPHO-KIHETUYHOT Teopii ifeanbHUX TrasiB. PiBHSHHSA
CTaHy ijeanbHOTO Ta3y. OCHOBHI 3aKOHM ijJeayibHOro razy. Posmoain Bonbslimana.
Posnonin Makcpeia—bosnbiiMana. BpoyHIBCbKUM pyX.

KinemaTuuHi XapakTEepUCTUKU MOJIEKYJISIPHOTO pyXy. JloBXXHHA BUIBHOTO
mpo0iry moiiekyn rasy. ['azokiHeTnuHuii epexkTuBHHI Tiepepi3. Yactora 31TKHEHbD.
CepenHs [O0OBXHMHA BUIBHOTO MPOOIry MOJEKYN Y 3aJaHOMy HamnpsAMKY Micis
OCTaHHBOTO 3ITKHEHHSI.

OcHoBu TepmoanHaMmiku. OCHOBHI MOHATTA Ta o3HayeHHs. CTymneH1 BUIbHOCTI
Mouieky. Po3mozin eneprii 3a cTyneHs MU BUIBHOCTI. BHYTpIIIHS eHepris 11eaabHOro
razy. Makpockomiyaa pobOorta. Temmora. Ilepmmii 3aK0H TEpPMOIUHAMIKH.
TemnoemHuicTh imeanbHOro razy. TemmepaTypHa 3ajeXHICTh TEIJIOEMHOCTI Ta3iB.



[Tomitponiuuii  mporec. PiBusHHS mnomitponu. AniaGaTHuil mnpouec. PiBHAHHSA
ITyaccona. O6opoTHi 1 HeoO0opoTHI mporiecu. Jpyruii 3akoH TepmoauHaMiku. [k
Kapuo ta iioro xoedimienr xkopucHoi nii. Teopemu Kapno. AGcomoTHa
TepMOJIMHaMIuHa IKana Ttemneparyp. Inurerpan Knaysiyca. Entpomis. 3MiHa
EHTpOIlli B  130JIbOBAHMX  TEPMOJMHAMIYHUX  CHCTeMaxX. TepMoJIMHaMiuHa
UMOBIpHICTh. 3B’SI30K EHTPOIII1 3 IMOBIPHICTIO cTaHy cucteMu. @opmyina bonbiimana.
Teopema Hepucra. TpeTiit 3akoH TepMoauHaMiKi. HemocsykHICTh aOCOMIOTHOTO HYJIS
TeMIIepaTyp.

Peanpbni razu. Cunu MDKMOJIEKYJISIpHOT B3aeMoii B ra3ax. PiBHsHHS Ban-nep-
Baansca. Kputnunuii cran peuoBunu. ['paBiTaimiitnuii epext. BHyTpimHs enepris
peasibHOTO ra3y. 3akoH BiamoBiAHUX cTaHiB. EQext [[xoyns—Tomcona. 3piKeHHs
ra3iB. CydacHi METOM OJICp>KaHHS HU3bKHUX TEMIIEPaTyp.

SBuia mepeHeceHHs B razax. MexaHI3MH fABMII NepeHeceHHs. Judysis,
TEIUIONPOBIAHICTh, BHYTpIIIHE TepTs (B’sA3KicTh) y ra3zax. KoediuieHTn sBuUIl
MEPEHECEHHs y ra3ax.

Pinkuit cran pedoBuHu. CydyacHi ysIBIE€HHS Npo OynoBY piauH. bawmxHil
nopsanok piaud. OyHKIiS pagianbHOro posnoaury. B’s3kicte piauH. [loBepxHeBuid
HaTsar. @opmyna Jlaruiaca. 3MouyBaHHSl Ta KanuiapHi siBuiia. [loBepXxHEeBO-aKTHUBHI
pedoBuHH. Pigki pozuunu. 3akonu Payns. Ocmotuunuii Tuck. 3akoH Bant—Todda.
Pinki kpucramnm.

bynoBa Ta BmactuBocTi TBepaux Tul. CwiM 3B’S3Ky y TBEpAUX Tilax.
Enementu cumetpii kpucranis. I'patku Bpase. Kpucranorpagiuni Kiaacu Ta CHHIOHIi.
Innexcu Mimnepa. Jlehpektn B peasibHMX TBepAuX Tinax. Teopis TEIIOEMHOCTI
kpuctaniB Hromonra—IITi, AliHinraiina, [lebas. Temneparypa JleOasi.

®dazoBi neperBopeHHs. l[lonsTrs ¢aszu. da3zoBi mepexoau MEPIIOrO POIY.
PiBusinna Knaneitpona—Knaysiyca. KpuBa ¢a3oBoi piBHOBaru. J[liarpama craHiB
OJTHOKOMITOHEHTHOI peuoBUHH. Pa30Bi EPEX0IU APYTOTO POIY.

EJIEKTPUKA I MATHETU3M
Enextpocratuka. EnexktpuuHuil 3apsa. 3akoH 30€peKEHHSA €JIEKTPUYHOIrO

sapsany. 3akon Kymona. IIpunnun cynepnosuunii. Hampyxenicts. Teopema Iayca.
[ToTeHmianpHICTh eneKTpocTaTHYHOrO ToJist. CkansapHuil morteHiian. Exextpuanmii
munoiib. [lonspuszanis NOJSPHUX Ta HEMOJSPHUX JieNeKTpHUKiB. [lossspu3oBaHICTb.
®opmyina Kiaysiyca—Mocorri. Teopema Taycca. Bekrop enekTpudHOi iHAYKIIi.
[1’€30eneKTPUKHY, MIPOETEKTPUKU, CETHETOCIEKTPUKU. EHEPrisl eNeKTPUYHOro MoJsl.
I'yctuna eneprii enextpuyHoro moss. Iloctiiinuii enektpuunuii ctpyMm. I[lpupona
eIeKTpUYHOTO CTpyMy. PiBHsHHS HemepepBHOCTI. [ludepeniiiina dbopma 3aKoHY
Oma Ta 3akony JDxoyns—Jlenna. Enexktponposinnicts. Kilacuuna Teopis
enekrponpoBigHocTi. Edext Xomma. Bpacma Ta  gomimikoBa  MPOBITHICTH
HamiBOpoBigHUKIB. [lpoBigHicTe MetamiB. KoHTakTHiI sBuIa, p-N-TIEpexi.
HamiBnpoBinHUKOBUM ~ Ji0oA  Ta  TPAaH3UCTOP.  TepMOENEKTpUYHI  SBUIIA.
EnextponpoBiaHICTb €JIEKTPOJIITIB. Enextpoumnis. 3aKoHU Dapapes.
EnexrponpoBignicth rasiB. loHizamiss Ta pekomOiHalis ioHIB. Bujau razoBoro
po3psany. CramioHapHe MarHiTHE mojie. MarHiTHa B3aeMojist cTpymiB. 3akoH bio—
Caapa—Jlarutaca. Teopema mpo IUPKYJIAIIO BEKTOpa MarHiTHOI 1HAyKIli. Teopema



fayca JUIS. MAarHITHOTO T0J1sl. BekTopHuii motexiian. MarHiTHUA AUTOJIBHUN MOMEHT
ctpymy. is Mar"iTHoOro noss Ha ctpyM. Cuna Jlopenna. Pyx 3apsmkeHUx 4aCTUHOK
B CIEKTPUYHOMY Ta MAarHiTHOMYy TOJsiX. MarHiTHe Tioj€ B PEYOBHHI.
HamaruiuyBanusi pedoBuHu. Bextop HamarHiuyBaHHs. HampykeHICTh MartiTHOTO
noJist. LlupKysiiisi BeKTopa Halpy»XEHOCTI TOJsl Y MarHeTuky. [ paHudni ymMoBH AJis
MardiTHoro mojs. /Jlia-, mapa- Ta ¢depoMarHeTusM. EHepris Mar"iTHOTO IOJI.
I'yctuna eneprii mar"iTHoro moiyisi. EnexTpomarhitHa  iHAOyKIsS.  3aKoH
€JIEKTpOMAarHiTHOi 1HAYKIi. B3aemo- Ta camoiHaykmis. BumylieHi eneKTpu4Hi
KOJIMBAHHS B KOJIaX 3MIHHOTO CTpyMy. Pe3oHancu. BiibHI €eKTpUYHI KOJMBAHHS B
KOHTYpi. PoGoTa 1 moTyxHicTh cTpyMy. Cuctema piBHsHb MakcBesuia Ta iX (Gi3uaHui
3micT. EnexktpomarnitHi XxBujl. ['ycTuHa eHeprii e€JIEKTPOMAarHiTHOTO  IOJIs.
Po3MoBCIO/)KEHHA ~ €MEKTPOMArHITHUX XBUJb y CEPEIOBHINI, SIKE€ MPOBOAHTH
ENEKTPUYHHAN CTPYM.

OIITUKA
EnextpomarnitHa Tteopis cBitia. IIBuakicTh cBiTiia. MeToau BU3HAYCHHS

mBUAKOCTI cBiTina. ®a3oBa 1 TrpymnoBa MIBUAKICTb CBITJIa B PEYOBHHI.
BunpomintoBanns BasinoBa—Uepenkosa. [lpuniun ®epma Ta OCHOBHI 3aKOHH
F€OMETPUYHOI ONTUKHU. 3aJIOMJIEHHS NPOMEHIB Ha cdepuuHiii moBepxHi. JIiH3W.
OnTUYHI CUCTEMHU MIKPOCKOTA 1 TeJIeCKOoIIa.

InTepdepenmis cpitna. KorepentHicts. [IpocTopoBa 1 yacoBa KOT€peHTHICTb.
ExcnepumenrtanbHe  3aiiicHeHHss  iHTepdepeHuli  cBiTia.  IHTepdepeHuiiini
cnekTpaibHi puiaau. OCHOBH royorpadii.

Hudpakuis. Ilpunnun [Nrolirenca—@penens. Hudpaxuis Openzens (kpyriaui
OTBIp, Kpaii expany). Judpakiiisa B mapanenbHuX npomeHsx. Judpakimiitna rparka i ii
3actocyBaHHA. Jludpakiiisi peHTreHIBChKUX MpoMeHiB. Judpakiiiss Ha mpocTopoBiit
rpatii. Po3aiiibHa 34aTHICTE MIKPOCKOTA 1 TENECKOIIA.

[Tonspuzamis cBiTia. Ilonspu3zamis npu BiAOMBaHHI Ta 3aJIOMJICHHI Ha MEXi
nienextpuka. IloagiiiHe mpomene3asomiieHHs. OOepTaHHA IUIOUIMHU MOJsSpHU3aLii
Ityyne nonBiiiHE MPOMEHE3aJOMJIEHHA Ta HOro 3actocyBaHHA. [HTepdepeHis
noysipu3oBaHuX mpomeHiB. [lomspuzamiiiai mpwragu. EninTuuna monsipuzariis.
[InacTuHKa B 4BEpTh MOBXXWHU XBHWIIi, TMOJIOBUHY JOBKWUHHU XBHJI, KOMIIEHCATOPH.
®da30Bi MIACTUHKH.

B3aemonis cBitna 3 pedoBuHoro. Jlucnepcis cBitia. HopmanbHa 1 aHomanbHa
nucriepcis.  MeToau  CHOCTEpeKeHHs.  3acTOoCyBaHHsI  iHTepdepomerpa I
CIIOCTEPEKEHHSI aHOMAJBLHOT Jucrepcii. 3B SI30K MK aHOMAJIbHOIO JIUCIIEPCIEI0 Ta
nornuHaHHsAM. EnexktponHa Teopis aucnepcii. PoscisiHus cBitina. KomOiHariiine
po3cisHHS cBiTna. OnTWYHAa AaKTUBHICTh Ta MHPKYIsIpHUM nuxpoizm. [ltydyna
aHI30TPOIsI B EJIEKTPUYHOMY 1 MArHITHOMY TOJsIX. DOTONMPYX)HICTh, €(hEeKTH
ITokennca, Kepa. SBume ®apanes. TernoBe BunmpomiHioBaHHA. 3akoHH Kipxroda.
3akon Credana—bonbimana. 3akoH 3cyBy Bina. TpyaHomi kiacuuHoi Teopii
BuripomiHioBaHHs. ®otonu. ®opmyna [Inanka. OnTuyHa mpomeTpis.



3akoHu 30BHIMIHBKOTO (oToedekty. dopmyna AlHmTaiiHa 11 Goroedexry.
BrnactuBocti portona. [losicHeHHs 30BHIIIHBOTO (POTOEPEKTY HA OCHOBI XBUIILOBOI Ta
KOPIYCKYJISIpHOI Teopii cBiTia. 3actocyBaHHs QoroedekTy. CBITIOBUN THCK.
CrnoHTaHHe 1 BUMYIICHE BHUIIPOMIHIOBaHHSA. JIromiHecueHiis 1 ii Buau. OCHOBHI
3aK0OHM 1 3actocyBaHHs. CmiBBimHOIIEHHS AWHmMTAKHA. ONTHYHI KBAaHTOBI
reHepaTopu — eHepreTuyHa OyJ0Ba aKTUBHOTO cepenoBuiia. [IpuHuumn aii nazepa.
OCHOBHI  BIACTHUBOCTI BHMYILIEHOTO BHIPOMIHIOBaHHS (MOHOXPOMATHYHICTb,
KOTE€pPEHTHICTh, HAIIPABJICHICTh Ta 1H.).

Onrtuka pyxomux cepenosuil. Ssume [omnepa. [dochig MailikenbcoHa.
EnemenTn cnerianbHOT TeOpii BiTHOCHOCTI.

Heniniiina onrtuka. SIBuie HacCUYEHHsS MOTJIMHAHHS Y CUJIBHOMY CBITJIIOBOMY
TOJIL. bararopoTtonue MOTJINHAHHS. Heniniiina MOJISIPU30BAHICTb.
CamodoxkycyBanns. Camoaudpaxiiis. ['eHepailisi rapMOHIK BUIIIOTO TOPSIAKY.

ATOMHA ®I3UKA

XBUJIbOBI BJIACTUBOCTI YAaCTMHOK pedyoBMHU. BiactuBocTi xBuib ae bpoins.
Hudpaxiiist eneKTpoHiB, HEUTPOHIB, aTOMIB Ta MOJIEKYJI Ha KpucTanax. BiactuBocti
xBWIb Jie bpoitns. [punnun cynepnosuii. [Ipunnun HeBu3HaueHocTi ["aif3enOepra.
CratuctuuHa 1HTEprpeTanis XBuwib e bpoiinsa. XBuiaboBl QyHKINT Ta iX Gi3U4HUN
3MICT.

[Toctynatu kBaHTOBOI MexaHIkU. OnucaHHs (PI3UYHUX BEJTUYHUH ONEPATOPAMHU.
Omnepatopu eHeprii 1 iMmmysbcy. CepeniHi 3HaueHHS (PI3UYHUX BEJIHYUH.

Piusnns Illpeninrepa (dacoBe Ta CTallloHapHE) 1 TMPUKIAAU HOTO
3acToCcyBaHHA. YacTMHKAa B MOTEHILIAJIbHIN siMi. BracHi 3HaYeHHs 1 BJIacH1 QyHKIII
orneparopiB (I3UMYHUX BEIUWYMH, 337a4ya MPO OCUUJISTOP, TYHEIIOBAHHA YACTUHOK
Kpi3b MOTEHIIABHUMN O0ap’ep.

bynoa artomiB. [locmiau Pesepdopna 3 po3cisiHHS 0-4acTUHOK. SnepHa
MOJIEJIb aTOMa B paMKax KJIACUYHOI MEXaHIKH.

Teopis bopa. KBanTtoBa Teopist atomy Boanio. KBantosi uncna. Criektp atoma
BOJHIO. Bu3HaueHHs moTeHIiamB 30y HKeHHS W 10H13aIlii.

[Mpunmun Ilayni. Enextponni o6ononku atomiB. Ilepiognuna cuctema
elieMeHTiB MeHieneeBa.

Tunu 3B’s3KiB enekTpoHiB B aTtomi. 3B’si30k Paccen-Caynnepca, 3B’s130k JJ.
BusnaueHHs TepMiB aTOMIB JJIs PI3HUX THUIIIB 3B SI3KY.

PentreniBcbki  criekTpu — atomiB. [aibMiBHE Ta  XapaKTEepPUCTUUYHE
BUIpOMiHIOBaHHS. 3akoH Mo3i. ToHKa CTpyKTypa peHTI€HIBChKHUX CIEKTpiB. Edekt
Komnrona.

OcoOMuBOCTI ONTHUYHMX CHEKTPIB CKIagHUX artoMiB. CHiH eleKTpoHa.
Bekropna moxens aroma. IlpaBuna Binbopy npu ontuyHux nepexopax. CrekTpu
aTOMIB 3 OJIHUM OINTUYHUM €JIEKTPOHOM (aToMu JIy>KHUX MeTanmiB). CHekTpu Ta
€HEepreTMyHl piBHI aTOMIB 3 JBOMAa ONTUYHUMHU €JIEKTPOHaMH (aTOMIB PTYyTI Ta
TeIIiIo).

MarsiTHi BJIACTHUBOCTI aTOMIB: OpOITAIbHUNA Ta CHIHOBHUM MAarHeTU3M.
Marueron bopa. CymapHuil MarHiTHUH MOMEHT €JIEKTPOHHOI 000yI0HKH. DakTop



Jlanne. IlpocTtopoBe KBaHTyBaHHA. MeTOJ BH3HAYCHHS aTOMHUX MAarHITHUX
MOMEHTIB. Sl1epHuil MarHeTH3M 1 HaITOHKA CTPYKTYypa CIEKTPaIbHUX JiHIH.
BrnnuB enekTpHYHOTO 1 MAarHiTHOTO TMoJiB Ha artomu. Edext 3eemana,
[Tamena—beka, [lITapka. EnekTpoHHMIT CIIIHOBUI 1 SIACPHUN MarHiTHUM pe30HAHCH.
OO6epTanbHi 1 KOJUBaIbHI CIEKTPU MOJIeKYJ. CIEKTpH IBOXaTOMHHUX MOJIEKYJI.
OcHoBu (Pizuku TBepaoro Ttina. Krnacudikaiis TBepaux TUT 3a TUIIAMH
XiMiuHOTO 3B’s3Ky. KpucTaniuna rparka.
3onHa Teopis TBepaux Tul. PiBHsuus Ulpeninrepa ans kpucrana. EdextuBHa
Maca eJleKTpoHa. MeTtayii, HarmiBIPOBIIHUKH, JI€JICKTPUKHU, HAITIBMETAJIH.

DOIBUKA SAAPA TA EJJEMEHTAPHUX YACTUHOK

Bbynosa atomHoro siapa. Enepris 3B’ s3Ky 1 gedgext macu. OCHOBHI BIIAaCTUBOCTI
anepHux cwi (paalyc [ii, BIACTUBOCTI HACHYEHHS, 3apsAoBa HE3AJEKHICTB).
OOMinHuN XxapakTep saepHux cuil. KpamenbHa monens sigpa. Monenb siiepHUX
000J10HOK. BuiiJIeHHsI €Heprii npu siIepHUX peaklifax MOoAUTy Ta CUHTE3Y. JIaHIIoroBi
peakuii. [lepcnexkTuBu 3[1HCHEHHS KEpOBAaHUX TepMosiiepHUx peakuii. [Ipobnema
KEPOBAHOI'O TEPMOSIIEPHOTO CUHTE3Y.

B3aemonist 3apspKeHHX YacTHMHOK 1 Y-KBAaHTIB 3 pEYOBMHOW. loHI3ariiiHi 1
pamiamiiiHi BTpaTH €Heprii, iX 3ale)KHICTh B IIBUIKOCTI 1 MacH YacTHHOK,
BJIACTUBOCTI peyoBUHU. [IpoXo/KeHHS Y-KBaHTIB 4epe3 pedyoBHHY. Edekr
Mecb6ayepa Ta 1oro BUKOPUCTaHHS.

Jozumetpist. OauHUIN 103U B paialiiiHui (i3uiii.

OCHOBHI THUIM TMPUCKOPIOBAUIB 3apsSHPKEHMX YacTHHOK. MeTtonu peecTpairii
3apsIHKEHUX YaCTUHOK.

PanmioakTuBHMII po3najn, #oro 3akoHu. PanmioaktuBHi psau. Heltpuno.
[IpupoaHa Ta WITYy4HA pagiOaKTUBHICTh. AJb(a-po3naj i HOro KBaHTOBO-MEXaHIYHa
iHTeprnperatis. Buau B-po3nany.

[loHATTS mpo eneMEeHTapHl 4YacTUHHU; IX BJIACTUBOCTI. JIMBHI YaCTUHKW.
YacTUHKM 1 AaHTUYACTUHKU. MexaHI3MHU B3a€MOJIi  €JIEMEHTApHUX YaCTOK.
EnexrpomarnitHa, cuiibHa, ciiaba B3aemo/ii. KBapkoBa Moienb.

TEOPETUYHA ®I3UKA
TEOPETUYHA MEXAHIKA

KinemaTtuka. IIBHAKICT, 1 TPUCKOPEHHS B KPUBOJIHIMHUX KOOpAMHATAX.
[Tpupoauuii coci0 3agaHHs pyxXy TOYKH. TaHTEHIIadbHE, HOPMAJIbHE TIPUCKOPEHHS.
Paniyc kpuBU3HM 1 KpyUEHHS TPAEKTOPI].

Hunamika. [Tpuniun [amines. 3akonn HpioToHa. 3akoHuU 3MiH 1 30epeKeHHS
IMITyJIbCY, MOMEHT IMIYJbCY 1 KIHETUYHOI €Heprii MaTeplaJibHOi TOYKHU. 3aKOHU
3MIiHU 1 30epexKeHHs IMITYyJIbCYy, MOMEHTY IMITyJIbCY 1 KIHETUYHOI €Heprii CucTeMu
MaTepialbHUX TOYOK.

InTerpyBanust piBHsHb HbroToHa. OpHoMipHuil pyXx. Pyx y ueHtpanbHOMY
nouti. 3agaya ABoX TUl. 3agava Kemepa.

Pipusinnast Jlarpamxka [ ta Il ponie. B’s3i. Knacudikamis B’s3eit. OcHoBHa
3amaua AuHaMiku HeBUTbHOI Touku. [Ipunarun J[anmamGepa. PiBusuns Jlarpanxka I-ro
pony. PiBusanus Jlarpamxka II-ro pony. Y3aransuena cuna. PiBusuus Jlarpamka Il-ro



pony i moTeHUianbHOI cuinu. Jlarpamxkian. Y3aranbHeHuid moteHmian. [lpuknan
enekTpomaruitHoro noist. Cunu Tepts. JucunatuBHa QyHkiis Penes.

[Tpuamun Haiimenmoi mii. Jleski 3amaui BapiaiiiHOro uyncieHHs. EnemenTtn
BapiamiitHoro yucieHHs. OCHOBHI MOHSATTS BapialiiiHoro uuciieHHs. DyHKIIoHaI.
Bapiamis dyukmii. Bapiamis dynkmionany. PiBasuusa Jlarpanxa—Einepa mis ogHol
3MiHHOI. Y3aranbHeHHs piBHsAHHS Jlarpanxka—FEiiepa Ha BUMagok 6araTb0X 3MIHHHUX.
Bapiamiiianii npunuun [NamineToHa 1 piBHAHHA Jlarpanka. Bapiamiiinuii npuHIUn
[aminbTOHa Tpu HasBHOCTI 3B’s3KiB. KoBapianTHicTh piBHAHB Jlarpamka. 3akoHH
30epexeHHs 1 iX 3B’A30K 3 BJIACTUBOCTSIMH MPOCTOPY 1 yacy. OIHOPIAHICT Yacy 1
3aKOHM 30epekeHHs eHeprii. OMHOPIIHICTD MPOCTOPY 1 3aKOH 30€PEIKEHHS IMITYIILCY.
[30TponHICTh MPOCTOPY 1 3aKOH 30€pEKEHHSA MOMEHTY KUIBKOCTI pyXxy. Teopema
Herep. Mexaniuna noaiOHicTh. Teopema Bipiana.

Kanoniuni piBHsiHHA. PiBHsHHA ['aminbrona. ®dyHkiis ['aminerona. OyHKIis
Payca. Jlyxku Ilyacona. BrnactuBocti nyxok Ilyacona. Ilpununun MosnepTioi.
Kanoniuni meperBopeHHs. TBipHa  (QyHKIIS  KAHOHIYHOIO  IEPETBOPEHHS.
[aBapianTHICTh nyxokK IlyacoHa BIJHOCHO KaHOHIYHUX MEPETBOpEHb. Pyx cucremu
K KaHOHIYHE rnepeTBopeHHs. Teopema JliyBins. Interpanbhi iHBapiantu [lyankape.
Pyx ¢a3zoBoi pinunu. PiBusiuus JliyBins.

Teopis Taminprona—Sko6i. [is sk QyHKIiE KoopauHat. PiBHSIHHS
aminbrona—Sko6i. Teopema $ko0i. 3Haxo/KEHHS PO3B’SA3KY 3ajadl Mpo pyx
MEXaHIYHOi cucTteMu MeTojoM [ aminmbroHa—Ako01. MeToa po3diieHHS 3MIHHUX Y
piBHsiHHI  ['aminbroHa—Sko6i. ['eomeTpuuna iHTeprpetariss [ii. PiBHAHHA
l'aminbroHa—5IK0061 1 XBWIbOBE pIBHAHHSA. [aMUIBTOHOBHM (opmanisaM ISt
JTUCUTIATUBHUX CUCTEM.

Mani konuBaHHA. BiabHI OAHOBUMIpHI KOJMBaHHSA. BuMyllleHI KOJIMBaHHS.
KonuBaHHS mipy HasIBHOCTI CHIT TepTs. 3aTyxarodi KOJIMBaHHS. BUMyIIIeHI KOJTUBaHHS
npu HasBHOCTI TepTsa. KonuBaHHs cuctem 3 OaraTbMa CTYNEHSIMH BLJIBHOCTI.
KonuBanHg OJHOBUMIPHOTO JIAHI[IO)KKA AaTOMIB. AHTapMOHIYHI  KOJIMBaHHS.
[TapameTpuunuii pezoHanc. Pyx y mIBHAKO OCIUITIOIOYOMY TOJI.

Pyx tBepmoro Ttina. KyroBa mBuakicts. Ten3op iHepiii. MOMEHT iMIyJbCy
TBepaoro Tina. PiBHsHHS pyxy TBepnoro Tina. Kyru Eitnepa. PiBusuus Eitnepa ans
pyXy TBepaoro Tija. Pyx y HeiHepIiiHiil cucTemi BIIUTIKY.

HenepepBui cucremu. Ilpuxnaau JlarpankianiB HENEpepBHUX CHUCTEM.
PiBusinusa Jlarpamxka s monsa. PiBusuusa [Naminsrona mnst moins. yxkku Ilyacona
1utst oJis. PIBHSIHHS pyXy 11€eanbHol piiuHu. [lommpenns 3Byky B razax. Hectucnusa
piauHa. Cranionapuuii pyx. PiBHssHHs Bepryii.

EJEKTPOAUHAMIKA
1. PiBHAHHS eNEKTPOAWHAMIKH JUIsI 3apsfiB 1 CTPyMIB Yy Bakyymi.
MareMaTnyHuil amapar €IEeKTPOJAMHAMIKHA: €JIEMEHTH BEKTOPHOTO YHCIICHHS. O-
dyukiis [ipaka; rycTiHa TOYKOBOTO 3apsify.
PiBusanHs MakcBemnia sk y3arajJibHeHHs JociaigHux ¢aktiB. 3akoH KynoHa;
BUXPOBHI XapaKTep MarHiTHOTO MoJjs; 3akoH Papajes; Jxeperna MarHiTHOro moJis;
3akoH Epcrena; 3akon Amrepa.



[ToTentianu enexTpoMarHiTHOTO mosist. O3HaYEHHS MOTEHIIIAJIB, PIBHSIHHS TS
MOTEHLIaJIB, TPaJi€HTHA IHBAPIAHTHICTh €JIIEKTPOMATHITHOTO TMOJISI, KamiOpyBaHHs
Kymnowna 1 Jlopenna. PiBusinus 1’ Anambepa. [lonepeunuii ctpym.

3akoHu 30epekeHHs. PIBHSHHS HeNepepBHOCTI SK (opMa 3alucy 3aKOHY
30epexeHHsl. 3aKoH 30epekeHHs 3apsiiy. 3aKkoH 30€peKeHHs eHeprii. YMOBH
BUIIPOMIHIOBaHHS. 3aKOH 30€pexKeHHs IMITYJIbCY. TEeH30p HaNpyKeHb.

CratuyHi moJisi y BakyyMi. PiBHSIHHS Juisi cTaTUuHUX MONIB. be3mocepenHe
PO3B’sI3yBaHHS PIBHIHB ISl TOTCHITIATIB.

MynbTunosasH1 po3BuHEeHHs. [1oTeHIianu 1 Mo eIeKTPUYHOIO Ta MAarHITHOTO
aunoniB. EnexTpuunuii KBaapynoJbHUH MOMEHT. BUIIl MyIbTUIIONbHI MOMEHTH.

2. Teopist BUTTPOMIHIOBAHHS.

BinpHe enexTpomarsitHe mose. PiBHsHHA MakcBemna Uis BUIBHOTO TIOJSL.
[Inocki, chepuuni Ta iHm xBuii. dazoBa Ta rpymoBa mBuakocTi. [lonspu3zamis
€JIEKTPOMATHITHUX XBHJIb. 3aKOHU 30€pEKEHHs [JIsl BUIBHOIO MOJS, €HEepris Ta
IMITYJIBC TIOJISI.

[Torenmianu  Jlienapa—Bixepra. Ilome pyxoMoro TOYKOBOTO  3apsay:
ocobnmBocTi nudepeHiiroBanHs noteHmianis Jlienapa—Bixepra, 00uncIeHHS TOJIB.

[Tonss 1 moTeHwianu 3apsiny, SAKUM pyxaeTbcs. BUNpPOMiIHIOBaHHS TOYKOBOIO
3apsany. Cuna pagiauiiiHoro raneMyBaHHs. [I[pomenucre Teprs.

[Tone cucrtemMu 3apsjiB Ha BEIMKUX BIIIAISIX BIT JoKepena. biusbka i
XBWJIbOBA 30HU. /IUNOaIbHE 1 KBaAPYNOIbHE BUIIPOMIHIOBAHHS.

3. Teopis BigHocHOCTI. KoBapianTHa hopma piBHSIHB €IEKTPOIUHAMIKH.

[TpyuHunu BigHOCHOCTI. [HTepBan MiX mnoAisiMu. YOoTHPUBHMIPHI MPOCTOPU
MinkoBebkoro.  IlepetBopennst  Jlopenmna: ¢opmynu  JlopeHna; goaaBaHHS
IIBUJKOCTEH; BJIACHUM 4Yac 1 CKopoueHHsd JlopeHIa; YOTHMPUBHMIPHI BEKTOpHU 1
TEH30PH.

PensTuBicTchKa MexaHika BUIbHOT YacTUHKU. [HTerpan i, ¢pynkiii Jlarpanka
Tta ['aMinbTOHa, eHeprisi W iMIysbc; 4-BEKTOp eHeprii-iMmyibcy. PiBHAHHS pyxy
BUIbHOT 4YacTMHKM y Qopmi Jlarpanxa—Eiinepa, I'aminmproHa Ta I'aMibToOHa—
Sko61.3apspkeHa yacTUHKa B esekTpoMarHiTHomy monmi. ®Dynkmii Jlarpanxka i
["aminbTOHA, PIBHAHHA pyXY. 4-MMOTEHIIAIH MOJIS 1 3aKOHH iX IEPETBOPEHHS.

TeH30p enekTpoMarHiTHOro mnoJid. BapiamiiHuil TpUHIMNI AJI1 3HAXOKEHHS
PIBHSIHHS pyXY 3apsJKE€HOT YACTUHKHU B TPOCTOP1 MIHKOBCHKOTO; TEH30P MOJIs 1 HOro
BJIACTUBOCTI; IEPETBOPEHHS TOJIIB Ta IHBAPIaHTH.

OcCHOBHI CITIBBIHOIIIEHHS €IEKTPOIUHAMIKA y nmpocTtopi MiHKOBCHKOTO.

4-popma piBHSHB €NEKTPOJWHAMIKM; BaplallifHUI NPUHLIMI y Teopii MOJIs;
1HTerpan Jii A 3apsAiB 1 MOJs; 3HaXO/KeHHs pIBHAHb MakcBeiia 3 BapiallifHOro
NPUHIINITY.

4-popma 3akoHIB 30epekeHHs. TeH30p eHeprii-IMIyIIbCy.

KBAHTOBA MEXAHIKA
OcCHOBHI NPUHIMIM KBaHTOBOI MexaHiku. Omnuc craHy B KBaHTOBIU
MexaHimi. XBuiaboBa PyHkiis. [lpuaiun cynepno3uiii (MpUkiIaau 3 Teopii SAEepHUX
CUJI, KBaHTOBOI XiMii, ¢i3uku TBepaoro Tina, Kit lpeninrepa). XBUILOBUM TaKET.
XBuIboBa (PYHKIISI BUIBHOI 4YacTHMHKUA. BracTtuBocTi muiockux XBuib. CepenHi
3HAQYEHHS KOOPJMHATH Ta IMIyibcy. Omeparop imnynbcy. CriBBIAHOIIEHHS



HeBu3HaueHocTel [aitzenOepra. Minimizytounit xBuiboBuii makeT. (IIpukmamgu:
pPO3MipH aTOMHOTO SiApa, PIAKUAN Telliil, eHepTisi OCHOBHOTO CTaHy aTOMa).

MartemaTuuHuil anmapat KBaHTOBOI MexadHiku. Omepatopu Qi3UIHHX
BenuuuH. [ii Hax omeparopamu. [Ipukimaau oneparopiB ¢Gi3MUHUX BeIU4MH. BiacHi
dbyHKIIT 1 BJIaCHI 3HAYCHHS omepaTopiB. BIacTMBOCTI BIaCHUX 3HAYEHBb 1 BJIACHHUX
byHKIIIH epMITOBUX OIIEpaTOPIB.

CHiBBIAHOIIICHHS ~ HEBU3HAYeHOCTeH i (PI3MYUHMX  BEJIWYMH, IO
NPEICTABIAIOTECS HEKOMYTyroUuMMu oneparopamu. KorepentHi cranu. [lpunnumn
JIOTIOBHIOBAaHOCTI bopa.

Pi3ni mpexacraBnenHs xBuiboBuX (yHkiii. bpa- 1 Ker- Bektopu. Pi3Hi
MIPEACTABICHHS omeparopiB. Martpuiii omepatopiB. KBaHToBa MexaHika — Teopis
JTHIWHHAX OTEPaTOPiB B TUILOSPTOBOMY IIPOCTOPI.

Pipusinnsa Ilpeninrepa. XswiboBe piBHsAHHA [lpexainrepa. PiBHSIHHS
HEIMEPEPBHOCTI. 3aKOH 30€peKEHHsI T'YCTHHU WMOBIPHOCTI. 3MiHa CEpE/IHIX 3HAYEHb
(13MYHUX BETUYMH 3 HACOM.

KBanToBi nyxku [lyacona. Ctauionapui ctanu. [Ipencrasnenns Hlpeninrepa i
npencrasienns ["aitzenOepra. [IpencraBineHHs B3aeMO/III.

Haiinpocrimi 3agaui kBaHTOBOI MexaHiku. YacTuHKa B MOTEHITIAIBHINA SMI 3
0€3MEKXHO BHCOKMMHU CTIHKamMH. [apMOHIYHHUNA oOCHWISATOp. XBWIBOBHM Ta
MaTpuyHUil migxoau. OmnepaTopu HapoUKEHHsS 1 3HUIIEHHS. KorepeHTHi cTaHu.
[TpoxoKeHHsI YaCTUHKU Yepe3 MoTeHLlanbHui 0ap’ep. Pe3onancH1 cranu. XoioaHa
eMicist eneKTpoHiB 3 Metany. Teopis [aMoBa po3nany BaxKKUX sIEp.

3B’A30K KBAaHTOBOI MeXaHIKH 3 KJIacu4How. Ilepexin Bin KBaHTOBUX
PiBHSIHB PYXY A0 KJIACHYHHUX. PO3IUIMBAaHHS XBUJIHOBHUX MAKETIB 3 YaCOM. XBUJIHOBA
¢yHKLIS B KBa3ikjgacuyHoMY HaOmmkeHH1. Meton Bentuens—Kpamepca—bpiuttoena.
IIpaBuno xBantyBaHHs bopa—3ommepdenpaa. [Ipukiag rapMOHIYHOTO OCHUISTOPA.
KBaHTOBa MexaHika il iHTErpalid MO TPAEKTOPISX.

MomeHT KUIbKOCTI pyxy. Onepatop MNOBOpOTY i OpOITAILHU MOMEHT
KUTbKOCTI pyxy. BiacHi 3HadueHHs 1 BiacHi (YHKIT omepaTopiB KBajapaTa Ta
IPOEKI[Ii MOMEHTY KUIbKOCTI pyxy. Biachi ¢QyHkIi omepatopiB KBajapaTa Ta
MIPOEKIIi OpOITATBHOTO MOMEHTY KIJTBKOCTI PYXY.

PyX 4acTHHKM B HEHTPAJIbHOCUMETPUYHOMY N0JIi. Pyx y moui neHTpaabHol
cumn. Pamianbue piBasHHA Llpeninrepa. Pyx y KymoHiBcbkoMy moi. ATOM BOJHIO.
Atom BoaHto. [HTerpan pyxy Jlannaca—Pynre—Jlenna (meton B. [1aymi).

TEPMOJANHAMIKA I CTATUCTUYHA ®I3UKA

Havana Ta ocHoBHI cmiBBifHOMIeHHs1 TepMoauHamiku. [lepme 1 apyre
HayaJla TepMOJMHAMIKU. XapakTepucTuuHi ¢pyHkuii. CriBBiaHOmIEHHs MakcBena Ta
piBHsiHHS ['100ca—I enpbMrombIia B TEPMOIUHAMIIII.

TennoBa Teopema Heprera. Tpete Havano TepMOIMHAMIKH.

CriBBiAHOIICHHS TEPMOAMHAMIKU JIJIT CUCTEM 31 3MIHHMM YHCJIOM YaCTHHOK.
3aranpHl YMOBU pIBHOBaru Ta CTIMKOCTI PIBHOBArd TEPMOJMHAMIYHHX CHCTEM.
YMOBH CTIKOCTI pIBHOBAard SIK yMOBU [JIsi TEPMIUYHOTO Ta KaJOPUYHOTO PIBHAHB
CTaHy. YMOBU DPIBHOBAaru Ta CTIHKOCTI PIBHOBar" Jisi KPUTUYHOI TOYKU. YMOBHU
piBHOBaru B 6aratoda3zHux 6araTokoMnoHeHTHUX cuctemax. [Ipasuo ¢a3 ['i66ca.



®a3oBi nepexoau ta kputuyHi aBuma. Knacudikamis Ependecra dazonux
nepexoniB. PiBusnusa Kraneiipona—Knaysiyca ans ¢azoBux mnepexomiB 1 pony.
[TpaBuno Makcena npu (azoBux nepexoaax I pony. PiBusaus Ependecra dazonux
nepexoniB Il pomy. dazoBuii mepexin y HaANPOBIAHUN CTaH y BIJACYTHOCTI
Mar”iTHOTO TMOJIS.

Hamispenomenonoriuna teopiss (azoBux mnepexoniB Jlanmay. IloBeminka
PEYOBUHHM B OKOJII KPUTHUYHOI TOYKU. [IOHATTS mpo KpuTH4YHI iHAeKcH. KpuThuHi
1H1eKcHu B Teopii Ban-nep-Baanbsca Ta Teopii MOJIEKYISIPHOTO MOJIS.

IIpuHOUIIKM TAa OCHOBHI CHiBBIIHOIIEHHS CTATUCTUYHOI MEXAHIKH.

OCHOBHI NPUHIMIHA CTaTUCTHYHOT MEXaHIKHU: PIBHOBAXHHUM CTaH, pelakKcarlis,
OIHC MAaKpPOCTaHy; MIKpOCTaH, OCTYyJIaT OJJHAKOBUX IMOBIPHOCTEH, OMHUC MIKPOCTaHY
B KJIACUYHIN MEXaHiIli, ONMC MIKpPOCTaHy B KBAaHTOBIM MEXaHiIll; aHCaMOJb, CepeaHE
o ancamOJIt0, PyHKIIS PO3MOILTY, CTATUCTUYHUN onepartop. DYHKIlS pO3NOALTY
KJIACHYHUX aHcaMOdiB: Teopema JIlyBUUIs; KBa3i3aMKHEHa MijcucTteMa 1 ii (QyHKIis
pO3MOAUTY; pOJb I1HTErpaja eHeprii Ta (QYHKIsS po3NOAUTY MIKPOKaHOHIYHOTO
ancamOmto. CTaTUCTUYHHMIA ONEpaTop KBAHTOBUX aHCAMOMIB: pIBHSHHSA pYyXY;
CTATUCTUYHHMI  omepaTop KBa313aMKHEHOI MIJACUCTEMH; (YHKIIS  PO3MOALTY
KBaHTOBOT'O MIKPOKaHOHIYHOT'O aHCAMOJIIO.

TepMoanHaMivyHI XapaKTEPUCTHKH B MeETOMi CTATHCTHKO-MEXaHIYHOIO
OMUCy Tema0BUX ABUI. DyHKIIIS PO3MOAUTY WMOBIPHOCTEH JJIsi €HEprii CUCTEMH.
Cratuctuuna Bara. EHTpomis 1 Temmneparypa B CTaTUCTHYHIN MexaHiil. EHTpomis 1
apyre Hadajao TepMmoauHaMmiku. Kiiacuunuii kaHoHiyHME aHcamOnb. KBaHTOBHMIA
KaHOHIYHUK aHcamOyb. TepMoaumHamiyHa €KBIBAJIEHTHICTh aHcaMOmiB. BinbHa
€Hepris B CTATUCTUYHIA MeXaHill. 3B 30K 3 TEPMOJUHAMIKOIO.

CraructuyHa cyma 1 CTaTUCTHUHMM 1HTerpajs. OCHOBHE CITIBBIJTHOIIICHHS
CTATUCTUYHOI MexaHIKM. DyHKIIS po3NOAiIy BEJIMKOr0 KaHOHIYHOrO aHCamOIIo
(KIacM4YHOrO Ta KBAaHTOBOI0). CTaTUCTUYHMM 1HTErpas KJIACUYHOTrO 11€aJIbHOTO Ta3y
3 MOCTIMHUM Ta 31 3MIHHUM YUCJIOM YaCTHHOK.

CraTucTu4yHa TepMOAMHAMIKA KJIACHYHHUX CJA00HeiIeaJlbHUX CHCTEM
YACTHHOK.

Cnabo HeimeadbHUN KIACHYHHUI Ta3 3 HEUTpaJbHUX YAaCTHHOK. BipianbHwuii
po3kiaa Ta piBHAHHSA Ban-nep-Baanbca. Teopis Jlebas kinacuduHoi ciraboHeleanbHOl
mia3mMu. Merton  kopensmiiiHux ¢yHKiid boromro6oBa: jaHIOr piBHAHB Ta
HaOJIMKEeH1 METOIU PO3B’SI3KY.

CraTucTuyHa TEPpMOAMHAMIKA ileaJJbHUX KBAHTOBHX CHCTEM

IneanpHi kBanTOBI Tasu. Posmonin depmi. Posmomin boze. Temmeparypa
BUpOKeHHA Tra3iB. [neanbuuit ®@epmi-raz npu T = 0 K. CunpHOBUpOKEHUHN Ta3
®epmi: XIMIYHUN MOTEHIlIaN, €Hepris, eHTPOMis, TeI0eMHICTh. C1aboBUPOIKEHUN
ra3z ®epwmi. [neanbHuii 603e-ra3 Ta siBUIEe 003e-KOHACHCAITI].

CrnekTpajibHa T'yCTMHA PIBHOBAaKHOTO BHUIIPOMIHIOBAHHS, il YHIBEPCAIbHICTb.
®opmyna [lnanka Isi CHEKTpajdbHOI TYCTHHH DPIBHOBKHOTO BHUIPOMIHIOBAHHS.
TepmoguHaMiuHl  XapakTEPUCTHKXA  PIBHOBAKHOTO  BUIPOMIHIOBAHHA.  3aKOH
Credana—bonpliMana aJ1s1 pIBHOBa)KHOTO BUIPOMIHIOBAHHS.

Teopiss AmHmTaiinHa Ta Jlebas TemIoeMHOCTI TBepAuX Tul. Bix’emHi
TEMIEPATypH AJII CUCTEM 3 OOMEXKEHUM €HEPreTUUHUM CIEKTPOM.



JUCLMUILIIHUA CIEHIAJBHOI MIAIOTOBKU
®I3UKA HAHOPO3MIPHUX OB’EKTIB

EHepreTuunuii cnekTp HHM3bKOPO3MipHMX cucTeM. KBaHTyBaHHS eHeprii
€JIEKTPOHIB Y HU3BKOPO3MIPpHHUX cHUCTeMax EHepreTuyHi cTaHu y MPSMOKYTHOMY,
napa®oiai—~HOMY, TPUKyTHOMY moTeHIianax. OcoOiMBOCTI 3MIHM TYCTUHHU
€JIEKTPOHHUX CTaHIB Ipu nepexo/i Bia 3D go 0D cuctemu.

BaacTuBocti ABOMipHOro ejieKTPOHHOro ra3zy. EnHeprernuni piBHI Ta
xBUJIbOB1 (PyHkIii. Habnmkenns Xaptpi sl €JIEKTPOHIB Yy IIapax MPOCTOPOBOTO
3apsiy. KBasikimacuuHe HaOJIMKEHHS JJIs HaIliBMPOBII"HUKIB 3 IMapabOoIYHHUM 1
HenapaOoJIYHUM 3aKOHOM JHUCTIEPCii.

EJIeKTpOHHI  BJIACTUBOCTI JIBOMIPpHMX HEBHNOPSAKOBAHHUX  CHCTEM.
Enementn teopii HeBmopsakoBanux cuctem. llepexim Amngepcena y 3D 1 2D
cuctemMax. KoHrmeniiss MIiHIMQJIbHOI MeTadiyHOi MpoBIOHOCTI. Jlorapudmiuna
MPOBIJIHICTh IPU HU3bKUX TEMIIEpaTypax.

OaHoMipHi cucTeMH, KBaHTOBi [poTH, Haarparkd. KBaHTyBaHHs
OJIHOMIPHOi POB1IHOCTI. [[poOoBa MPOBIAHICTH 1 MOHATTS PO piauHy JlarTiHmxkepa.
HamiBnposinHukoBi  Haarpatku. KommoswuiiiiHi Ta  JleroBaHi  HaATpPaTKH.
Enepreruunuit cnekrp. Ilepexin HamiMmetan-HamiBOpoBiMHUK. Di3nyHI BIACTHUBOCTI
Haarpatok. ['yctuna ctaniB. ONTUYHI BJIACTHUBOCTI: BHYTPIII "HHO30HHI Ta MI>K30HHI
nepexoau. EnexTponpoBiIHICTh HAIPATOK.

OnTu4Hi  BJACTHBOCTI  HAHOPO3MIPHUX  CTPYKTYpP. EkcutoHm vy
JBOBUMIPHUX HAaIIBIPOBIIHUKAX. EKCUTOHM y KBaHTOBUX HHUTKAX Ta KBaHTOBHUX
Toukax. JIFOMiHECIIEHTH1 BJACTUBOCTI KBAHTOBUX TOYOK. 3MIHA LIMPUHHU 3a00pOHEHOT
30HU. OIliHKa pO3MIpIB HAHOYACTOK 3a CHEKTpaJIbHUMH JaHUMU. [lepeTBopeHHS 1
reHepallisi ONTUYHOTO BUIIPOMIHIOBAHHS B HAHOCTPYKTypaX. OTOHHI KpUCTalH, Y
TOMY YHUCJIl 3 ONTHYHO AKTUBHMMHM HAHOCTPYKTypaMu (HAmiBIPOBIJHUKOBHMH Ta
Metamiyaumu). [lonsiputoHHi edekTH B MIKpope3oHaTopax 3 AaKTUBHUMH
KBaHTOBHMHU SIMaMH.

6. ByrueueBi HaHocTpyKTypu. DyliepeHu, OHOCTIHKOBI Ta 0araroCTiHKOBI
BYTJICIICBI HAHOTPYOKH. MeToau X CHHTE3y Ta J1arHOCTUKH. EJEKTpOHHI Ta ONTHYHI
BJIACTUBOCTI.

7. MeTtoamn cuHTe3y HAHOCTPYKTYP. Pi3U4HI METOJU CHHTE3y HAHOCTPYKTYD
3aCHOBaHI Ha BHIapoByBaHHI. KaTtogHe posnuieHHs. MarHeTpoHHE pO3MUJICHHS.
[onHe po3nuiieHHsT 0araTOKOMIIOHEHTHUX MartepiaiiB. EmiTakcis TOHKUX TUTIBOK 3
ra3oBoi ¢asu. EmiTakcis 1 xapakTep MeXi pO3AUTy «IUTiBKa-TIAKIagKa». Pexumu
reTepoeniTakciiHoro pocty. MonekynspHo-ipoMeHeBa emitakcis. [a3odazna
enitakcis 3 Merajopradiuaux cnoiayk (MOC riapuana emitakcis). XiMiuHI METOJIU
CUHTe3y HaHoMaTtepiamiB. Konoinu Ta KOJOiAHI YaCTMHKUA B PO34MHAX. TE€XHOJOTIA
Jlenrmiopa—bnopker. 3odb-renb METOJ CUHTE3y HaHomarepiaiiB. [igpo- Ta
COJIbBOTEpMIYHUM cuHTE3. CUHTE3 HAHOCTPYKTYP 3 BUKOPUCTAHHSIM O100praHi3MiB.

8. Merogu  cmocrepexxeHHsi i JOCJHIIKEHHSI  HAHOCTPYKTYP.
[IpocBiuyBaibHMA  €NEKTPOHHUN  MiKpockomn. CKaHyBaJIbHHM  €JIEKTPOHHUMN
MIKpPOCKOT. 30HJJ0Ba MIKPOCKOTIISI.

MPUKJIAJJHA COEKTPOCKOIIISA
[ToHATTS PO BUAM CHEKTPAIbHOIO aHami3y. XapakTepHI OCOOJIMBOCTI Ta
MOJKJIUBOCT1 CIIEKTpAlIbHOrO aHamizy. OO01acTi BHKOPUCTaHHS CIEKTPajIbHOTO



aHaizy. 3aCTOCYBaHHsI CHEKTpaJbHOro aHamizy B acTpodizuii. TeopeTnyHi ocHOBU
cneKkTpajibHOro anamizy. JliHifi4acTi aroMHI CHEKTpu. XBWJIBOBI BJIACTHBOCTI
CJIEKTPOHIB, KBaHTOBI umcina. [lepiomuyHa cuctema €JIEMEHTIB 1 aTOMHI CHEKTpH.
Tunu crexTpis.

[IpuHiunoBa cxema cHeKTpajdbHUX npuiaanaiB. OCHOBHI XapaKTEPUCTUKH
cnektpaibHux mnpwianiB. Kiacudikamis criekTpanbHux npuiaaiB. OCHOBHI THIH
cnekTpomeTpiB. OCHOBHI BUMOTH /10 (DOTOENEKTPUYHUX CHEKTPAIbHUX MPUIA/IIB.
Meroauka TOCHIKEHHSI CIIEKTPIB MOTJIMHAHHS KOHJICHCOBAHUX PEYOBUH Y BUIUMIN
ta YO obnactsix.

Oco0nMBOCTI ~ ONTHYHOI  €JIIEKTPOHHOI  CHEKTPOCKOMIi ~ PEYOBUH Y
KOH/ICHCOBAHOMY ctani. @opMa eNeKTPOHHUX OpOiTaneil sl PI3HUX EIECKTPOHHUX
ctaHiB. BHyTpimHboioHHI mepexoaun. CrekTpu mepeHeceHHs 3apsay. Mogeni, 1mo
OmuCyIOTh (QopMy 1 TOBEOIHKY Kparo MOTIMHaHHS. EHepreTwyHi piBHI 10HIB
nepexiioux MetaniB. [iarpamu Cyrano—TanabGe. EHepreTuyHi piBHI B Ja3epHUX
kpuctanaax. IIpocti xpomodopni rpynu. Crepeoximia. dopMa Ta 1HTEHCUBHICTb
cCHeKTpajibHuX cmyr. Tepmoxpomuuii edekt. TepmoxpomHi Mmarepianu. Di3HuHI
OCHOBH JItOMiHecIeHITii. [{eHTpu cBiueHHs.

Bunu mominecteniii. ®@nyopecuennis. ochopecueniis. [Hpopmaris, Ky
MO>KHA OTPUMATH 31 CIIEKTpiB JroMiHecHeHIii. [lapamerpu mominecuenii. Criektpu
30ymxeHHs. ExcuTtoHHa — mroMiHecueHUis. EKCUTOHM B~ HAaHOCTPYKTypax.
3acTocyBaHHS JIOMIHECIICHIIIT 1 CHOPITHEHUX SIBUII] B ONTOEIEKTPOHIIIL.

[Toxomxenns monexkyispaux crnektpiB. Cnekrpockoris KPC 1 pesonancna KP
cnekrpockonisi. KonuBanHss OararoaToMHOi Mosiekyiau. Tunu konuBanb. [Y
cnekrpockonis. OcoOJIMBOCTI €KCHEpPUMEHTANbHOrO jaociikeHHs IY cnektpis
TBEpAMX TUI 1 po3uuHiB. Meroauka BumiptoBanHs crekTpiB KPC. TI'eomertpis
eKCIIepuMeHTy. MeTol TpYMOBUX dYacTOT. XapaKTepUCTUYHI KOJWBHI YaCTOTH
¢yHkuioHanbHUX Tpyn. OcoOJMBOCTI KOJMBHOI CHEKTPOCKOIIi MOHOKpPHCTAIB.
@akTop-rpynoBUi aHaMTI3.

METOIY JOCJIPKEHHSA CTPYKTYPHU TA BJIACTUBOCTEM
MATEPIAJIIB

JudpakumiiiHuii CTPYKTYpHUH aHami3 SK METOJl BHU3HAYEHHS AaTOMHOI
CTPYKTypH pedoBUHU. [IOpIBHSHHS PEHTTEHO-, E€JIEKTPOHO-, HEUTpOHOTpadidyHUX
METO/I1B.

di3uKa PEeHTIeHIBCHKUX MPOMEHIB, XapaKTEPUCTUIHUHN 1 CYIUTBHUNA CIEKTPH,
NOTJIMHAHHS 1 PO3CISSHHSA PEHTTEHIBCHKMX MPOMEHIB OJM3bKO 1 Jajil Bia Kparo
NOTJMHAHHA. ['eHepaTOopu pEHTreHIBCHKOTO BUIIPOMIHIOBAHHS (PEHTTE€HIBCHKHIMA
amapar, pEeHTTeHIBCbKa TpyOKa, CHUHXpOTpoH). TumoBa amaparypa s PCA
nociikeHb. OCHOBHI XapaKTEPUCTUKU PEHTICHIBCHKUX KaMmep 1 IU(PPaKTOMETPIB.
OcHosHi Metoau PCA.

Enextponorpadis marepianis. [IpoGaemMu po3BUTKY ra3oBoi eJIeKTpoHOTrpadii.
bynoBa 1 npunmmn poOOTH CydyacHUX €JIEKTPOHHUX MIKPOCKOTIIB.

CrpykTrypHa HerTpoHorpadis. OcoOIuBOCTI 3acTOCYyBaHHS HEUTpOHOTpadii.

JlochikeHHsT  CTPYKTYpH  HEBIOPSAKOBAHMX  CHCTEM JAU(PpaKLiMHUMU
Meroaamu. CTpyKTypHUI (baKTop, GyHKIIT pagianbHOTO PO3MOALTY.

CtpykTypa pedoBuHM 1 wManokyrtoBa audpakiis. OCHOBHI MNPUHIIAIH
ManokyToBoi qudpakiii. [IpuHunm nodya0B1 MaJOKyTOBUX YCTAHOBOK.



7. Cy4acHl METOJM BHCOKOCHEPTETHUYHOI CHEKTPOCKOIIi JIsi BCTAHOBJICHHS
peasnibHOT aToMHOi OyJ0BH HeopraHiuHux marepiamiB. @i3uyHi ocHoBU EXAFS —
CIEKTPOCKOIIT — HOBOTO METOJIy CTPYKTYpPHOTO aHamizy. MeToau BUBYCHHS] aTOMHOT
CTpyKTypH peuoBuHU 3riqH0 EXAFS — ciekTpis.

8. bymoBa Ta mpuHIMI POOOTH PACTPOBOTO EJIEKTPOHHOIO MIKPOCKOIA.
JlocmiDKeHHST TOIOJIOTIi MOBEPXHI y MPYKHO BIAOUTHX Ta BTOPUHHHUX €JIEKTPOHAX.
Herektop EBepxapra—Topuni. EnepromucnepciiiHuii  aHamiz y  pacTpoBiit
€JIEKTPOHHIN MiKpockorii. CHEKTPOMETP 3 IUCTIEPCIEIO M0 TOBKHHI XBUJII.

OcCHOBU CKaHyIOUOi 30HJI0BOT Mikpockomii. [IpuHimn po6oTH CKaHyHOUYHX
30HJOBHUX MIKPOCKOIIB. MeToau ckaHyroouoi 30HI0BOi Mikpockomii. OCHOBHI BUAM
C3M: ckaHyioua TyHETbHa  MIKPOCKOIMIS, AaTOMHO-CHJIOBA  MIKPOCKOIIIs,
CJIEKTPOCHJIOBA  MIKPOCKOIIiS, MarHiTocuiaoBa Mikpockomisa. Jlitorpadis 3a
JOTIOMOT'OK0 aTOMHO-CHJIOBOTO MIiKpOCKOMy. JloCiiKEeHHsI pO3NOALITY €IEKTPUYHOIO
onopy 3a ngonomoroto ACM. To4ykoBI BOJIbT-aMIEPHI XapaKTEPUCTUKHU.

OcoOMuBOCTI MOJIEKYJIIPHOT JIFOMIHECHIEHII. Buau raciHHsS MOJIEKyIspHOi
JIOMIHECIIeHITli.3aracanHs  JJroMiHecleHIi. TepMoIIOMIHECHIeHINiI Ta METOIU
BHU3HAYCHHS MTAPaMETPIB LIEHTPIB 3aXOIICHHS.

Excuronu. JIroMiHecHeHIIIA BUJIBHUX €KCUTOHIB. ABTOJIOKaI3a111s
€JIEKTPOHHUX 30y KeHb. PenakcoBaHl Ta HepenakCOBaH1 JIPKUA. ABTOJOKaTi30BaHI
€KCUTOHU. JIFoMIHECHEHLIIs] HU3bKOPO3MIPHUX CHCTEM.

[lepenecennsi, Mirpamiss Ta TpaHchopmalis €JIEeKTPOHHUX 30yIKE€Hb B
kpucranax. OcCHOBHI TuUNHU Ae(eKTiB. MexaHi3Mu yTBOPEHHS LIEHTPIB 3a0apBIICHHS.
Hentpu 3ab6apBieHHs. [[ipKoBi IIEeHTpHU 3a0apBIICHHS.

CHHXPOTpPOHHE BUIIPOMIHIOBAHHS — BIIJACTUBOCTI Ta 3aCTOCYBAHHS.

ImnynbcHa aGcopOiIriiiHa CIIEKTPOCKOIIS 3 YACOBUM PO3IIICHHSM.

JlazepHa IMITyJIbCHA CTIEKTPOCKOITIS.

MeToau BU3HAUEHHSI TIOKA3HUKIB 3aJIOMJICHHS 1 IBOIIPOMEHE3aJI0MIICHHS.

[T’ e30enmeKTpuYHI BJACTUBOCTI KPUCTAJIIB Ta METOIU X JOCIIIIKCHHS.

Metonu Bu3HaYeHHS aOCOMIOTHUX 1 BITHOCHUX I1"€300NTHYHUX KOHCTAHT.

BuB4eHHs TOMEHHO1T CTPYKTYpH (epoiKiB ONTUKO-TOJISIPU3AIIHHAM METOIOM.
BuB4eHHS TOMEHHO1 CTPYKTYpH (epoiKiB METOAOM aTOMHO-CHIJIOBOT MIKPOCKOIII].

JlunatoMeTpuyuHi TOCHIIKEHHS (Pa30BUX MEPEXO/IIB Y KpUcTaax.

MOJEJIOBAHHS ®I3MYHUX BJIACTUBOCTEM KPUCTAJIIB TA
HAHOMATEPIAJIIB
Metoau Ta TPUHIIMIIM MOJICJIFOBAHHSI aTOMHUX CUCTEM PI3HUX MaCIITa01B.
Oco0aMBOCTI MOJIENIIOBAaHHS HU3BKOPO3MIPHHUX 1 HAHOCUCTEM.
Meton MonTte-Kapiio.
MeToj CKIHYEHHHUX €JIEMECHTIB.
CxeMma iHTerpyBaHHsA piBHSAHb pyXy HpioToHa mns N-aTOMHOI CHCTEMH B
METO/I1 MOJIEKYJISIPHOT JTUHAMIKH.
UucenbHI aJITOPUTMU B METOII MOJICKYJISIPHOT TMHAMIKH.
Anroputm™m Bepie.
AnroputMm Beprne y mBuakicuuit popmi.
AJITOPUTM TIPEAUKTOP-KOPEKTOP.
AJroputM-cxema npoOiry MoJICKYJISIPHOT TMHAMIKH.



[Tonepeani HanamITYBaHHS MPOILIECY MOJEKYJIAPHOI TUHAMIKH.

[Himianizamis. BXigHi napaMeTpu MOJIEKYISIPHOT JUHAMIKH.

MeToau HaAWKPYTIMIOTO CIYCKY Ta CIPSKEHUX TPaIi€HTIB.

[Ipoiiec BpiBHOBaXXEHHS B TIPOLIEAYP1 MOJIEKYJISAPHOT JMHAMIKH.

TepmoamHaMiuHi aHCAaMOJI1 y MOJISKYJIAPHIN TUHAMIII].

['eHepyBaHHS JaHWUX MOJIEKYJISIPHOI TUHAMIKH.

OyHKIS pajlaIbHOTO PO3MOALTY. 3arajlbHUN BUIIISAA JUIsl PEYOBUHU Y
KPUCTAIIYHOMY, aMOP(GHOMY 1 PIIKOMY CTaHaX.

EHnepreTrnyHi XapakKTepUCTUKN aTOMHUX CUCTEM.

KBaHTOBO-MeXaHIYHUN PO3TJISIT AaTOMHUX CHCTEM.

CripolieHHs TPy PO3IMIIAIL N-€JIEKTPOHHOI CUCTEMH ISl PO3B’sI3aHHS PIBHSHHSA
[Ipeninrepa.

BiacTUBOCTI €1E€KTPOHHUX XBUIBOBUX (PYHKIIH.

Ha6mmxennst bopaua—Onnenreitmepa.

Omneparop ["'amiIbTOHA [17151 N-€JIEKTPOHHOT CUCTEMH.

Po3paxyHok eHeprii n-eJeKTPOHHOT CUCTEMH 3a METOI0M ["apTpi.

Ha6mmxenns laptpi—®oxka. 3actocyBannsa meroay ["aprpi—Doxka.

Enextponna ryctuna. Teopemu Xoen6epra—Kona.

CamMoy3rokeHa nIpoueypa 3HaX0PKEHHsI €JIEKTPOHHOI I'YCTHUHH.

OnTumizanis OaraToenekTpoHHOI cucTeMu.Po3paxyHOK 30HHO-€HEPreTUYHOI
CTPYKTYpH METOJIOM ab initio.

Po3paxyHOK KOJJMBHUX Ta ONTUYHUX CIIEKTPIB METOA0M ab initio.

MopentoBaHHs 30y IKEHUX €JIEKTPOHHUX CTaHIB.

MopnentoBaHHsl CUTHAJIB y rpadlyHOMY HporpaMHOMYy cepenoBulli. OCHOBHI
M1JIXO/IM J10 TeHepallli CUTHaJIB.

[upposa 06podka curnams. KBaHTyBaHHS Ta JUCKpPETU3ALlisl IPU AHAJIOTOBO-
uudpoBomy nepersopeHHi curnainy. Kpurepiii Haiiksicra.

HelipoHHi Mepexi Ta eKCIIePTHI CUCTEMHU.

®PI3UKA HU3bKUX TEMIIEPATYP

BukopuctanHs HU3BKUX TeMIeparyp y Hayill Ta TexHili. OCHOBH BaKyyMHOT
¢13ukn. OCHOBHE PIBHSHHS BaKyyMHOI TEXHIKH.

MeTtoau oTpuMaHHsS BakyyMmy. TuWIKM BakyyMHHUX HAcoCiB. 3arajibHa
XapakTepucThka. BakyymHi Hacocu o0’emHoi aii. Judy3iiiHi Ta eXeKiiifHi HacoCH.
®Di3uKO-XIMIYH1 METOJU OTPUMAHHS BaKyyMy.

Metonu BuMIpIOBaHHsS Bakyymy. BakyyMmHi meperBoproBaui. 30epiraHHsi Ta
TPaHCHIOPTYBAHHS KPIOP1AMH.

®isuuni BiacTEBocTi rasomomibHOi Ta pimkoi a3 remiro ‘He. ®dasosa
niarpama. @i3W4H1 BJIACTHBOCTI Tra3oNoji0OHOT Ta piakoi ¢a3 reniro SHe. dasoa
Jiarpama.

I'enmieBi kpioctatu 3 Temneparypoto Buioro 4,2 K. IlepeBaru Ta HemoiKu.
BinakauyBanibHi resieBi kpioctaTu 3 Aianazonom temmeparyp 1,3 K—4,2 K.

Teopetnuni peBepcuBHi nukinu. [{ukn Kapno. Koedimient kopucHoi aii muxity
Kapno. MoaudikoBani mukaun Kapuo. Edexr [xoynsi—Tomcona. XomoauiabHa
MaruHa Ha ocHOBI epexty J[xoyns—TomcoHa.



[TpunumoBa cxema kpiocraty. [lepeBaru ta Hemomiku Metonay. OXONMOoKEHHS
Ha OCHOBI ajia0aTWYHOI JeMarHeTh3allii mapaMarHiTHUX cojieil. Cxema KpiocTary.
[lepeBaru Ta HEOMIKH METOY.

TepmonuunamiuHa mikana Ttemneparyp. llepBunHl TepMomerpu. BropunHi
TepMoMeTpu. BumMoru 10 BTOpuHHUX TepMomeTpiB. OMoOpoBI Ta €MHICHI
TepMoMeTpu. TepMoenekTpuuHi ceHcopu — Tepmorapu. OcoO0IMBOCTI BUMIPIOBaHb Y
HU3BKUX TeMIIepaTypax.

Aume HagnposigHOCTI. HammpoBigauky mepiioro a0 apyroro poxay. OCHOBHI
MoJIOKeHHsT  Teopli  HammpoBigHocTi  bapmina—Kynepa—Ilpudepa.  Edexr
JI>xozedcona.

[TpuHIMT 111 KBaHTOBOTO 1HTEpdEepoMeTpa.

TemnoeMHiCTh 32 HU3BKUX TeMmrepaTypax. 3akoH [romonra—IIti. Monens
tertoeMHocTi Elnireiina. Teopis [ebas.

TemnonpoBiAHICTS TPU HU3BKUX TeMIlepaTypax. 3akoH Binemana—®paHniia.

TemaTnka Mail0yTHIX HAyKOBHX J0CJIIIKEHb

PedpakTomeTpis qieIeKTPUUHUX KPUCTAIIB B yMOBaX 30BHIIIHIX BIUIMBIB.

OnTUKO-eIeKTPOHHI MapaMeTpH 1eIeKTPUYHUX KPUCTAIIB.

AKYCTOONTHYHI B3a€MO/II1 B T1€JIEKTPUYHUX KPUCTAIAX.

JItOMiIHECIIEeHTHO-KIHETHUYHI [TapaMeTpH KPUCTAJIIB MEPOBCKITIB Ta PO3PAXYHOK
IXHBOI EJIEKTPOHHOI EHEPIreTUYHOI CTPYKTYPH.

OnTUKO-EIEKTPOHHI MMapaMeTpu JIeNIeKTpUYHUX (GEepoikiB MijJ  BIUIMBOM
30BHIIIIHIX TOJIIB.

EnexTpoHHI Ta ONTHYHI BIACTUBOCTI KPUCTANIB s cepenuboro Y gianazony.

BB moMimiok Ha  €JICKTPOHHY EHEPreTHYHY CTPYKTYPY TaloiTHUX
MEPOBCKITIB.

KBaHTOBO-pO3MIpHI €()EeKTH Y TOHKOIUIIBKOBUX CUCTEMAX.

Enextpodiznuni BnacTuBOCTI epoikiB B 00s1acTi (pazoBUX Mepexo/iB.

BuwmiproBanns Binryky JlommMinra i HOTro 3B’S30K 31 CHOCTEPEKYBAaHUMU
BEJIMYMHAMH KBAHTOBUX CHUCTEM.

CrexkTpanbHi Ta  TeMmmeparypHi 3MiHA  pedpakTUBHHX  TapameTpiB
JEJIeKTPUYHUX KPUCTAIB.

Oco0wu, sIK1 He BCTHUIJIM 3a Yac, BIABSJACHUM Ha ICIIUT, BIJAITOBICTH HA 3aITMTAHHS
€K3aMEHalIHHOTO O1jieTa y TOBHOMY 00CsI31, 371al0Th Or0 HEe3aKiHUEHUM.

3asBU BCTYITHUKIB JIOMYCKAIOTHCS O KOHKYPCHOTO BIAOOPY B pa3i JOCATHEHHS
BCcTaHOBJIeHOTO [IpHiiManbHOIO0 KOMICIEID MIHIMAJIIBHOTO 3HAYCHHS KUJIBKOCTI 0aiB 13
BCTYIHUX BUIIPOOYBaHb (KOHKYPCHOTO 0aja), mpu I[bOMY MiHiMaJIbHA cyMa OLiHOK
TECTy 3arajbHOI HaBYaJbHOI kKoMneTeHTHOCTI €BI Ta Tecry 3 iHO3eMHOI MOBH
€BI He moxxe Oyrum Menmow Hixk 300 6axiB (150 GaniB ominku cmiBOecigu 3
1HO3eMHO1 MOBHM 3amicTh €BI), 3a BCTYIHMI 1CIIUT 31 CHEIIAJLHOCTI — He MEHIIOI0
Hik 150 OaJis.
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