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[MTPOI'PAMA
BCTYITHOTO iICIIUTY B aCIipaHTypy

31 cerianbHOCTI 104 = «dizuka Ta acTpOHOMIsD
IacTuTyTy sinepuux nociimkenr HAH Ykpainu

I. MEXAHIKA

I. Jluramika Touku. 3akonn Herotona. [Ipunnun BimHocHocTi [Mamines. [nepiiiini cuctemu. BiameHTposi Ta
KOPI0JIICOB1 CHJIM. ¥Y3arajabHeHI KOOpAUHATH.

2. 3akonu 30epexeHHs. [IpyxHi Ta HENMPYXXHI 3ITKHEHHS YaCTUHOK. 3aCTOCYBaHHS 3aKOHIB 30€peKCHHS
IMITYJIbCY Ta €HEprii 0 TPY)KHOTo 3ITKHEHHs JBOX 4YacTWHOK. I[lepexin Bia iabopaTopHOI CHCTEMH 10
CHUCTEMHU IIEHTpa Mac, 3Be/ieHa Maca. Jliarpama iMmysbCiB. 3B 30K MK KyTaMU PO3CISIHHS y CHCTEMI IIEHTpa
Mac Ta B JIaOOpaTOpHii cucTeMi. 3aKOH BCECBITHBOTO TsDKIHHA. Pyx Tim 13 3MiHHOI0O Macoro. IIpoGnema
KOCMIYHHUX TTOJIHOTIB.

3. Jlunamika TBepAOro Tila. 3aKOH pPyXy IMEHTpa TsoKiHHA. Pyx Tima, 3akpimieHoro Ha oci. Di3uuHMiA
MasTHHUK. EleMeHTapHa Teopis ripockomna.

4. Ipyxne Tino. Turmm nedopmarniid. [Ipyxni Hanpyru. 3B’ 130K Mk nedopmartiero Ta Hanpyrorw. [IpyxHi
KOHTAaKTH 130TpomHMX Tifd. [IpykHI BIAacTHBOCTI pEAJbHUX Ti (TpaHUIld NPYKHOCTI, TIJIACTHYHI
nedopmartii).

5. INapoaunamika. CrarioHapHHUN pyX peanbHOi piauHu. 3akoH bepuymii. Teuis mo tpy6ax. [iapaBmiunnii
ynap. B’s3kicTh Ta MeToau i Bu3HaueHHs. JlamiHapHa 1 TypOynenTHa Tedii. Dopmyna XKykoBchKoro.

6. KonuBanns. ['apmoniuni konuBanHs. Yactora, ¢dasza, amriityna. BracHi Ta BUMYyIIEHI KOJTMBaHHS
CUCTEMHM 3 OJIHUM cTyneHeM BidbHOCTI. KonuBanHs 3B’s3aHux cucteM. KonuBaHHS y CyHIbHOMY
cepenoBuiIi (IMO3I0BKHI KOJIMBAHHS CTEPXKHs, CTpyHa). bixkydi Ta cTostui XxBui. [ToB3/10BXKHI Ta mornepevHi
xBwiIi. [IBUAKICTE PO3MOBCIOKCHHsSI XBWIb. EHepris. YmbTpasByk, WOTO OACp)KaHHS Ta 3aCTOCYBaHHSI.
3aranpHi NPUHOUNK MeXaHikd. [IpuHIun HMoBipHHX nepeminieHb. PiBHsHHs Jlarpamka Ta piBHSIHHS
["aminbTOHA 17151 MaTEPiAIbHOT TOYKH.

II. MOJIEKVYJISIPHA ®I3UKA TA TEPMO/JUHAMIKA

7. OcHOBH KiHEeTHYHOT Teopii ra3iB. Ctaructuunuii Mmeton y dizumi. Po3moain MakcBemia sl BUAKOCTEH
ra3oBHX MOJICKYJ. P13HI MeToM BU3HaueHHs uncia ABoraapo. Omykryarii.

8. Uucro criBygapiB Ta CEpeIHs TOBXKKHA MPOOITY Ta30BUX MOJEKYI. SBuIe nepeHocy. BayrpiniHe tepts
Ta TEIJIOMPOBIIHICTh B ra3zax. MeToau OTpUMaHHS Ta BUMIPY BUCOKOTO BaKyyMmy.
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9. PeanwHi rasu. PiBasHHsA Ban-nep-Baanbca. Kputnunmii cran. Kuminas ta xonmeHcamis. CKparuieHHS
rasis.

10. IToBepxHeBuii Hatar. BibHa eHepris moBepXHi pinuHU. SBuie 3MovyBaHHs. [IposiB 1 3aCTOCYBaHHS
MMOBEPXHEBOTO HATATY. AjncopoOiris. [ToBepxHeBa eHeprisi.

11. Teepae Ttimo. Kpucramiuna rpatka. [udpakiis peHTTeHIBCBKHX IMPOMEHIB Ha MPOCTOPOBIA T'partiii.
®opmyna Bynbda-bperra. OCHOBHI METOM PEHTIEHOCTPYKTYPHOTO aHai3y. [maBineHHs Ta Kpucramizaiis.
[Tomimopdizm.

12. TermoemHicTh. MeTOIM BU3HAYECHHS TEIJIOEMHOCTI Ta3iB, PIAMH 1 TBEpAUX Tii. PiBHOMIpHUIT po3momin
eHeprii 3a cTyneHsMu ButbHOCTI. Kitacnuna Teopis TermoeMHocTi. KBaHTOBa Teopist TETIOEMHOCTI ra3iB Ta
tBepaux Tin (Eftnmreitn, Jlebait).

13. Iepmmii 3akoH TepmoauHamiku. Entpomis. Tepmogunamiuni pynkmii. Jpyruii 3aKkoH TepMOAMHAMIKH.
Teopema Kapno. ®azosi meperBopenHs. @opmyna Knainepona-Knaysiyca. IlpaBuno ¢az.Cratuctuyune
TIAYMa4deHHS JPYroro 3aKOHY TEPMOAMHAMIKH. 3B’ I3KH MK CHTPOTI€I0 Ta HMOBIPHICTIO.

14. OcHOBHI ysBJICHHsSI KBaHTOBOi CTaTUCTUKH. Posmomin ['i66ca. BunpomiHioBaHHS aOCOTIOTHO YOPHOTO
tina. Craructuka @epmi 1 bose, ixHil 38’5130k 31 criiHoM. CTaTUCTUYHE TIIyMadeHHS! KBAHTOBOT MEXaHIKH.

[II. EJIEKTPOMAI'HETHU3M

15. EnextpuuHe 1 Mar"iTHe Mojis K 00’€KTUBHA peajbHICTh, sIKa HE 3BOJUTHCS JO MEXaHIYHHUX SIBHII.
Teopema I'aycca-Octporpanacekoro. EnexkTpuyHuii moTeHIian. YMOBH Ha TpaHUIl NMpoBigHUKa. EHepris
€JICKTPUYHOTO MOJIsl. EMHICTH 1 CIOCOOU 11 BUMIpY.

16. Jlienektpuku. Enexrpuune mone B ogHOpimHOMY mienekTpuky. Ilomspuzaris mienekTpukiB. Exepris
MOJISIPU30BAHOTO JICEKTpUKA. MexaHidHI CHJIM B EJICKTPUYHOMY IOJi. BuUMiproBaHHS 1€IEKTPUIHOL
MPOHUKIUBOCTI. (CerHeTOeNeKTPUKH, MPOBITHUKH, HAIIBIOPOBIIHUKU 1 130iaTopu. EjnexTtpuyHe mosie B
OJHOPiTHOMY AienekTpuKy. [lonspu3zaliis qieIeKTPHKIB.

17. Enextpopymriiina cuna. KoHTakTHa pi3HUIS MMOTEHITIATIB. TepMoeneKTpuKa.

18. 3akoH B3aemoii cTpyMiB. 3akoH Ammepa. MarHiTHe mosie cTpyMy. [[is MarHiTHOTO TMOJS Ha CTPYM.
Cwuta Jlopenna. [ToTeHItianbHi 1 BAXPOBI TOJIS.

19. Marnetuku. MarniTHe moje B MarHeTukax. [lomsipuzartis marnerukis. Ilapa-, mia-, ¢pepoMarHeTuk.
Kpusi HamaraiuyBanus. Teopii ¢pepoMaraeTuzmy.

20. EnextpomarniTHa iHAayKIis. 3akoH iHayKIii. [IpaBuno Jlenna B3aemoinaykiiii. Po6ora enexrpopyuriitHoi
CHJIM caMOIHAyKIIi. MarHiTHa eHeprisi cTpymy. B3aemHa eHeprist ctpymis.

21. TepmoenekTpoHHa eMicis, poboTa BUX0ay. BTopuHHa eneKTpoHHA eMicis (€JIEKTPOHHO-EJIEKTPOHHA 1
10HHO-EJIEKTPOHHA). ABTOCIIEKTPOHHA €MicCisl. 3aCTOCYBaHHS Pi3HUX €MITEPiB B €IEKTPOHIIII.

22. lowizarisa 1 pekoMOiHaIlig 10HIB y ra3ax. PyxmuBicTh i0oHIB. CaMOCTIHHMIA 1 HECAMOCTIMHHUMA PO3PSIM.
OcHOBHI (opMHU CaMOCTIHHOTO PO3PSAY.

23. 3akon Kipxroda mis kBa3icTamioHapHUX CTpyMiB. BiacHi KonuBaHHS B MPOCTOMY KOHTYpi. Bumyreni
CJIEKTPUYHI KOJMBaHHs. MeTOI OTPUMAaHHS eJIEKTPUYHKIX KOJMBaHb. JICHTMIOPIBCbKI KOJMBAHHS B TUTa3Mi.
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24. 3axon Oma a1 3MiHHOTO cTpyMy. bararodasni ctpymu.

25. PiBsHHa MakcBemia. EnektpomarHiTHi XBuial. EHeprisi enekTpoMarHiTHUX XBHJIb. BekTop YMmoBa-
[ToitaTinra. OcrunsaTop. BunpomiHioBaHHS €EKTPOMArHiTHUX XBHIIb.

26. Ilepenaua pamiocurramiB. OCHOBHI €JIEMEHTH pPaJiONPUUMAIBHUX 1 paioNepelalouux IMPUCTPOIB.
[Tpuntun pagiosokarii.

IV. OIITUKA

27. EnextpomarniTHa Teopis cBiTia. [IIBunkicTe cBiTiia. MeToan BU3HAYCHHS MIBUIKOCTI CBIT/Ia. MeToau
OJIepXKaHHS Ta JOCTIHKCHHS E€JICKTPOMArHITHUX XBWJIb Pi3HOI JoBkHHU. Da3zoBa 1 rpymnoBa MIBUIKICTh
cBiTia y peuoBuHi. CBitiHHs YepeHnkoBa-Bagsinona.

28. Inrepdepentiis cBitna. KorepentHicTh. ExcnepumenTanbHe 3iilicHEHHS 1HTepdepeHIlii CBiTia.
Iarepdepenmiitni mpunmagum Ta ix 3acrocyBaHHs. IHTepdepeHmiitHi crnekTpanbHi mpwiagd. OCHOBH
rosiorpadii.

29. Hudpakmis. Ilpuanun [roiirenca-Openens. dudpaxmis Ppenens (xkpyrimid OTBip, Kpal ekpaHa).
Hudpakmis B mapanenpbHux npomiHsax. Judpakiiina rpatka Ta 11 3actocyBaHHA. Judpakiis
PEHTIeHIBChbKUX TTpOMEHiB. Jludpakitis mpocTopoBoi rpaTku. Po3ainpHa 37aTHICTE MIKPOCKOTIA 1 TEIIECKOTIA.

30. IMonsapuzaris csitna. [lomspusamiss mpu BiAOUTTI 1 3aJIoMJIEHHI Ha Mexi mienektpuka. [loasiiine
poMeHe3aJIOMJICHHS. PO3MOBCIODKEHHS CBiTla B KpucTanax. O0epTaHHs IIonHU nojspu3anii. [tydane
MOJABIHE TPOMEHE3aJOMJICHHSI Ta MWOT0 3acToCyBaHHS. I[HTepdepeHIlis TMOoIIpU30BaHUX TPOMEHIB.
[Tomstpu3ariiiai mpuiaIy.

31. Hucmepcis cBiTia. HopmanpHa 1 aHOMalibHa amcrepcis. MeTomu crocTepexeHHs. 3acTOCYBaHHS
iHTephepomMeTpa I CIIOCTEPEKECHHsSI aHOMaJIbHOI aucrepcii. 3B’SI30K MDK aHOMAJIbHOIO JTUCIEPCIEI0 1
nornuHaHHsIM. Enekrponna Teopis nucrnepcii. Poscistaas cBitia.

32. ltyuna anizorpomis. llITydyHa aHI30TpoOMis B €IEKTPUYHOMY 1 MarHiTHOMY mnoyisix. SBurne ®dapanes.
Edext Keppa.

33. Temneparypue BunpomiHioBaHHs. 3akoHu Kipxroda. 3akon Credana-bombimana. 3akoH 3MilIeHHS
Bina. O6mexeHicTh KilacuyHOi Teopii BumpomiHioBaHHs. ['imote3a [lmanka. ®@opmyna Ilimanka. OnTudyHa
MipOMETPisl.

34. ®otoedekt. Pobotu CroneroBa. OcHoBHI 3akoHu (oToedekrta. PiBasHus Eitnmreitna. Jlocmiag Modde-
Job6ponpaBoBa. DOTOECIEMEHTH.

35. Tuck cBitna. Po6otu Jlebenera. Asume Komnrona. Immynsc dorona. Enextponu Bijmadi Ta 3aKOHH
30epe)KEHHS B CIIECMEHTAPHHUX aKTaX.

36. OnTuka cepenoBuil, mo pyxawThes. Asume Jlonmiepa. Jlocmix Maiikenbcona. CrieniagbHa Teopis
BiHOCHOCTI. [leperBopenHst JlopeHma. 3akoH nomaBaHHS IIBUAKOCTEH. Maca, iMIyabC 1 eHepris B Teopii
BITHOCHOCTI.

V. ATOMHA ®I3UKA I EJIEMEHTU KBAHTOBOI MEXAHIKU
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37. EnemenTH eneKTpoHHO1 1 10HHOT onTUKU. OCOOIMBOCTI €IEKTPOCTATUYHOTO 1 MAarHiTHOTO (hOKYCyBaHHS.
EnexTpoHHO- 1 10HHO-ONTHYHI CUCTEMH, €JICKTPOHHUI MIKPOCKOII.

38. XBWJIbOBI BIACTHUBOCTI YaCTHMHOK PeHYOBHHH. J(MPpaKilis eleKTpoHiB, 1i TEOpeTHYHA IHTEpIpeTaIlis i
npakTuuHe 3actocyBaHHs. CmiBBigHOmIeHHS Ae¢ bpoiis. PiBasaus Illpeninrepa Tta #oro 3acTocyBaHHS
(3ama4a MPO OCHMIIATOP, MPOXOHKEHHS UYACTMHOK Yepe3 IMOTEHIlaIbHI Oap’epu). Craructuana
IHTepIpeTarlis KBaHTOBOI MexaHiku. CTiBBIIHOIIIEHHS HEBU3HAYEHOCTEH.

39. bynosa aroma. Jlocmiaun Pesepdopna 3 poscissHHs anbda-dyacTuHOK. Ilnanerapna mojaenb aTomiB, ii
Henomiku. CrekTpaidbHI 3aKOHOMIPHOCTI. EKcrepuMeHTaapbHE BU3HAUCHHS TOTEHINIANy 30y/DKEHHS Ta
10H13a1ii aTOMIB.

40. CyuacHe ysBJICHHs TIpo OyZ0BY aToMma Ta aToMHI criekTpu. KBaHTOBI uncia Ta iXHiiM (Pi3MUHUNA 3MICT.
OcobmuBocTi OyJIOBU CHEKTpiB CkiIagHux aroMmiB. CmiH enektpoHa. Bekrtopra moxaenb atoma. IlpaBuia
B1I0OpY MpU ONTHYHUX mepexomax. ATomHuM maraetusM. IIpocropoBe kBanTyBaHHs. CydacHi MeTOIH
BU3HAYCHHSI MarHiTHUX MOMEHTIB aroMiB. EnemenTn kBaHTOBOI iHTepmperarii egekTiB 3eemana, [lamena-
baka, [lItapka. Maraitauii pezonanc (EIIP i IMP).

41. Tlepiogmunauii 3akoH MenaeneeBa. KBaHToBa TpakTOBKa IMepiogMYHOrO 3aKoHy MeHneneeBa. [Ipunammn
[Taymi. Enextponna 000s0HKa aToMa. PEHTreHIBChbKI CITEKTPH.

42. bynoBa i1 cieKTpy MoJieKyil. ENeKTpoHHI, KOJMBAIBHI Ta 00EpPTaIbHI €HEPTeTUYHI PIBHI 1 IEPEXOAN MIXK
Humu. KomOiHariiftHe po3cisiHHs cBitia. JlrominecieHist Ta i o0CHOBHI 3aKOHOMIpHOCTI. OCHOBHI ySBJICHHS
npo BUMYyIIeHe BulipomiHtoBaHHs. Jlazepu. Enementu Teopii TBepaoro Tinma. Tumnu 3B’S3Ky B KpHCTajlax.
OCHOBHI ysBJICHHS 30HHOI Teopii TBepaoro Tiia. EmekrponHa Ta mipkoBa mpoBigHocTi. HaampoBigHICTb.
Monens bapaina-Kynepa-Ilpiddepa.

43. Onuc ¢iznuanx BeauduH oneparopamu. CepenHi 3HaueHHs (I3UYHUX BEIUYHH. Pi3HI mpeacTaBiaeHHsS B
KBAaHTOBIM MexaHilli. YHITapHE TEPETBOPECHHS.

44. Teopis 30ypeHb B KBaHTOBIM MexaHiii. CeKkyisipHe piBHSIHHS. BTopuHHE KBaHTYBaHHS.

VI. ®I3UKA ATOMHOI'O AJIPA

45. dyHpameHTaabHI B3aeMOJli 1 simepHI cwid. BraacTUBOCTI HYKIIOHIB. HyKIIOH-HYKIIOHHA B3a€MOJIIS.
OcHOBHHI CTaH AeWTpoHa. PO3CISIHHS MOBIIRHUX HEUTPOHIB MPOTOHAMH. J[OBXKMHA HYKJIOH-HYKJIOHHOTO
pO3CistHHS ¥ e(peKTUBHUHN PalilyC HYKJIOH-HYKJIIOHHOT B3a€MO/Iii. BJIacTUBOCTI HYKIIOH-HYKJIOHHOT B3a€MO/I1i
Ta X eKCIiepuMEeHTalIbHE OOTPYHTYBaHHS.

46. IcayBaHHs snep, IXHIM CKIaa Ta 3arajbHi BIACTUBOCTI. Macu Ta eHeprii 3B'sI3Ky siaep. Po3mipu siaep Ta
MeTOaM iX BU3HaueHHs. [10X0KeHHS sAep 1 Kkepena eHeprii 31pok.

47. Mopem snep. Kpamnuana moznens. @opmyna Beiizekkepa. CriH-opOiTaibHa B3a€MOJisl Ta sAEPHI
006010HKK. OgHOYACTHHKOBA OOOJIOHKOBA MOJENbh chepuuHux 1 3medopMoBaHux saep. Marivni yucia.
ExcniepuMeHTanbHe  BHU3HAYCHHS XapaKTEPUCTUK OJIHOYACTUHKOBUX CTaHIB siuep. KoylekTuBHI pyxwu
HYKJIOHIB B simpax. OOepTaHHS Ta KOJNWBaHHS sifep. ExcrepuMeHTadbHE BH3HAYCHHS XapaKTEPUCTHK
KOJIEKTUBHUX CcTaHiB siiep. Knacudikais 30ymkenux cranis siaep. CramioHapHi, KBa3icTalliOHapHI CTaHU Ta
CTaHM CYILTBHOTO CIEKTPY. IX XapaKTepHCTUKU: MOBHMII Ta MapIiaabHU Yac KUTTA, BiMOBIHI IIUPUHH Ta
TyCTHHA PiBHIB.

48. Snepni peakiii. BuznaueHHs siiepHoOi peakiiii, KaHary peakiiii, paaiycy kanana. Kmacudikarii saepHux



Iporpamy neperasayTo 03.07.2019p. (un.-kop. HAH Ykpainu B.J. Cyraxos, un.-kop. HAH Vkpaiuu B.M. ITyrau, 1.d.m.0. ®.A. Jlanesuu,
1.¢.mu. ©.0. IBanIOK, K.¢.-M.H. B.I. Tpetsk)

peakiliii 3a E€HEpri€lo Ta TUIIOM YaCTHHKH-CHApSAy, 3a THUIIOM Ta MEXaHI3MOM peakIlii, 3a KIJIbKICTIO
YAaCTUHOK y KIHIIEBOMY cTaHl peakmii. [Ipsmi Ta xommayHa mporiecd. 3aKOHU 30epekeHHs B SIEPHUX
peakiiisix. 30epexenns eneprii. EnepreTuunuit 6amanc ( Q ) — peakiiii Ta #ioro Bu3Ha4YeHHs. 30epeKeHHs
immynibey. KiHemaTuka simepHUX peakilii (CHCTeMH BIJIIKY: JJabopaTopHa Ta IIEHTpa Mac, 3B'SI30K MOMIDK
HUMH). 30€peKEHHS MOMEHTY KUIBKOCTI PyXy Ta MapHOCTI. 30epexeHHs 130TomuHoro cmiHy. IIposs
3aKOHIB 30€pEKEHHS B €KCIIEPUMEHTAITLHO CIIOCTEPEKITUBUX XapaKTEPUCTHKAX.

49. OCHOBHI XapakTEPUCTUKH SIICPHUX PpEaKIid, IO BUMIpIOIOThCS. [loBHMIA, maudepeHIianbHUA Ta
napiiagbHui mepepizu peakiii. DyHKIi 30ymKkeHHs. 3B'SI30K MK IMOBIPHICTIO Ta TEpepi3oM peakiiii.
[lpoBeneHHsT eKCIIEpUMEHTY IO BH3HAYCHHIO Tiepepidy peakiii. Kiacnyne Ta KBaHTOBO-MEXaHiuHE
BU3HAYCHHS mepepiziB peakiii. [IpyxHe po3CissHHS: ySIBJICHHS PO (a30BHUM aHaM3. 3B'I30K MIXK MpoOIIecaMu
MIPY>KHOTO PO3CISTHHS Ta HENIPY)KHUMH PEAKIIISIMHU.

50. Peakriii 3 yrBOpeHHsIM CKJIaIeHOTO sipa. ['imore3a bopa. YsBieHHs po NIMPUHU CTaHIB KOMIAYHI-SApa
Ta yac peakiii. [IpuHnmn neranpHO1 piBHOBaru. BusHadueHHs mepepi3iB peakiliii 3a JTOMOMOTOI0 MepepisiB
peakiiiii yTBopeHHsl ckianeHoro suapa.HepeszonancHa teopis peakmiil. Tepmoaunamika simep CraTucTH4HI
BJIACTUBOCTI sIIEpHUX piBHIB. Pe3oHaHCHA Teopis peakmii mpu Majaux eHeprisx. ExcnepumeHTanbHE
BU3HAYCHHS IMUPUHU CTaHIB KoMmayHa-suaep. lloxmin smep mig miero HeWTpoHiB. Ilpomec momimy smpa.
Enepris nedopmartii, 6ap'epu momainy siaep. [3omepu popmu. MacoBi po3noiiiay yaaMKiB TOILTY.

51. Ilpsmi peakmii. Judpakmiiina mMomens mpsMUX peakiid. OnThuyHa MOAENTb MPYKHOTO PO3CISTHHS,
ONTUYHHUI MOTEHITIAJ; TI00aTbHI ONTHYHI MOTEHIIand. MeTo ] TJIOCKUX Ta 30ypeHHX XBWIb. Bu3HaueHHS
EHEepTii, CMIHIB Ta MapHOCTEH OJHOYACTHHKOBHUX Ta KOJIEKTUBHHMX 30Y/PKCHHX CTaHIB sJEp 3a JOMOMOTOI0
MPSIMUX PEAKITIH.

52. PamioaxtuBHHMii posmax. Moro 3akonn. Pamioaktusui psam. SlmepHa isomepis. Edexr Mecc6ayepa.
Anbda-po3nag Ta HOro KBaHTOBO-MEXaHIUHA IHTepmpeTaris. bera- Ta ramma- posnagu. Enextponu
BHYTpimHbOI KOoHBepcii. EnextponHe mormmHanHsA. K-3axomnenns. [loxsiiHuit Oera-po3nan. Hewdrpuno.
Ocnunsnii HedTpuHo. [lpupoana Ta mTydHa pamioakTHBHOCTI. [IpakThuHe BHKOPHCTaHHS INTYYHOI
pamioaKTUBHOCTI (METO MIYEHHX aTOMIB, aKTHBAIlIMHUKN aHAIII3 Ta 1HIIIE).

53. TlpobGiiemn BHKOPHCTaHHS BHYTPINIHBOSACPHOI eHeprii. JlaHiorosi tepmosiaepui peakmii. [IpuHimm
poOOTH AIEPHUX PEAKTOPIB.

54. Jlxxepena HeUTpoHiB. CIEKTPOMETPist HEUTPOHIB. [[eTekTopu HEHTPOHIB.

55. IllpuHOMOM Ta METOAW peecTparii 3apsyPDKEHUX YacTUHOK. [IpOXO/KeHHS MIBUIAKHX 3apspKCHHUX
YAaCTUHOK Ta XOpPCTKUX (OTOHIB Kpi3h pedoBuHy. Kamepa Bimbcona. lonizamiiiHi mMeTomu peecTpariii.
CuuHTWIAIIAHT JTYAIbHUKK. PeecTpariis 4acTUHOK B (OTOeMyibCiax. YepeHKOBCHKHMMA JIUMIIBHUK,
OynpOamkoBa kamepa. MarHiTHuUN crnektpomerp. HamiBmpoBigHukoBi aerekTopu. HuszbkoTemmeparypHi
0O0JIOMETPHYHI IETEKTOPH.

56. IlpuckoproBadi 3apsipKeHUX 4acTHHOK. [IpsMi Ta HempsiMi METOAM TMPUCKOPEHHS. [HAYKIIHHUN MeToxa
NpUCKOpPEeHHsT (OeTaTpOH, MIKPOTPOH). Pe3onancHi Meromum TpUCKOpeHHS (IIUKJIOTPOH), JIHIMHI
MIPUCKOPIOBAYI.

57. BrmacTuBOCTI eleMEHTapHUX YaCTUHOK. YTBOPEHHS IMap E€JICKTPOH-TIO3UTPOHIB Ta iX MEPETBOPECHHS B
dboTonn. B3aeMomiss HaAMBUAKWX YAaCTUHOK 3 PEUOBHMHOIO. MeE30HHU, iX BIJKPUTTS Ta BIACTHBOCTI.
['ineponu. YacTUHKW Ta aHTUYACTUHKU. KBapku, riaooHu. B3aemornepeTBOpeHHs €IEMEHTapHUX YaCTHHOK.
bozon Xirrca. CTangapTHa MOJIENb €IEMEHTAPHUX YaCTHHOK. OCIMIIAIIT HEUTPUHO.



Iporpamy neperasayTo 03.07.2019p. (un.-kop. HAH Ykpainu B.J. Cyraxos, un.-kop. HAH Vkpaiuu B.M. ITyrau, 1.d.m.0. ®.A. Jlanesuu,
1.¢.mu. ©.0. IBanIOK, K.¢.-M.H. B.I. Tpetsk)

58. Kocwmiuni mpomeni. Ckiaa MEepBHHHOI KOMIIOHEHTH. 3arajibHa KapTHHA MPOXOKEHHS KOCMIYHHX
MPOMEHIB Kpi3h atMochepy. KopcTka 1 M’ska KOMIOHEHTH. EjaeKkTpoHHO-()OTOHHI Ta €IeKTPOHHO-AIEPHI
nuBHIi. ['paBiTariiini 1uBHI. HEMTpUHO KOCMIYHOTO TTOXOIKEHHS.
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