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I. MEXAHIKA

[. Junamika Touku. 3akoHd HeroTtoHa. [IlpunHumn BigHocHocTi Tamines. IHepuiliHI cucTeMu.
BinneHTpoBi Ta KOpio/icOBi CU/IK. Y3arajabHeHi KOOpAUHATH.

2. 3akoHu 30epexkeHHsi.. [Ipy>kHi Ta Hemnpy)KHi 3iTKHeHHS YaCTHMHOK. 3aCTOCYBaHHS 3aKOHIB
30epe)keHHs1 IMITy/IbCy Ta €eHeprii [0 TPY)XHOro 3iTKHeHHs /[BOX 4YaCTMHOK. Ilepexin Bif
/1abopaTopHOi CUCTeMH I0 CUCTEMHU 1IeHTpa Mac, 3BeZieHa Maca. [liarpama iMmy/ibCiB. 3B’S30K MiXK
KyTaMH PO3CisTHHSI y CUCTeMi LieHTpa Mac Ta B J1ab0paTopHiii cucTeMi. 3aKOH BCECBITHBOTO TSDKiHHS.
Pyx Tin i3 3miHHOIO Macoto. [Tpo6ieMa KOCMiYHUX MOJ/IBOTIB.

3. luHaMika TBepZoro Tijia. 3aKOH pyXy LieHTpa TsKiHHA. PyX Tina, 3akpinieHoro Ha oci. @isnyHui
MasTHUK. EjleMeHTapHa Teopisi ripockora.

4. TpyxHe Tino. Tunu gedopmariii. [IpyxHi Harpyru. 3B’g30K MiX ZedopMalji€eo Ta Hampyroto.
[IpyxHi KoHTakTW i30TpomHuX Tif. IIpy>kHi B/IaCTMBOCTI peasibHUX Tif (TpaHULs MPY’>KHOCTI,
njacTuuHi Aedopmatiii).

5. TigpoauHamika. CraijioHapHUM pyX peanbHOI piguHU. 3akoH bepHyst. Teuis mo Tpybax.
TigpaBniynuii yaap. B’ sa3kicTe Ta MeToau ii Bu3HaueHHs1. JlamiHapHa i TypOysieHTHa Teuii. @opmyna
JKyKOBCBKOTO.

6. KosmuBanHs. 'apMoHiuHi KosmuBaHHsA. YacToTa, ¢dasa, ammiitya. BsiacHi Ta BUMyIleHi KO/IMBaHHS
CUCTEMU 3 OJIHUM CTyreHeM BiibHOCTI. KosmBaHHA 3B’g3aHuX cucteM. KosivBaHHS y CyLIIBHOMY
cepezioBULLi (TIO3J0BXXHI KOJIMBaHHSI CTEP)KHsA, CTPYHAa). bixkyui Ta crostui xBuii. [10B310OBXHI Ta
noniepeyHi xBuili. IIIBUAKICTE pO3MOBCIOPKeHHSI XBUWIb. EHeprisi. Y ibTpa3Byk, HOro ofiep>kKaHHs Ta
3aCTOCYBaHHS. 3arajbHi NPUHLMIM MexaHiku. IIpyHIMn NMOBIpHHMX nepeMilieHb. PiBHSHHSA
Jlarpanyka Ta piBHsIHHSA ['aMinibTOHa /1711 MaTepia/bHOI TOUKMY.

II. MOJIEKYJIAPHA ®I3UKA TA TEPMOJJUHAMIKA

7. OcHoBU KiHeTHMYHOI Teopii rasziB. Cratuctuunuii meton y ¢isuii. Po3nogin Makcsenna ajs
LIBH/IKOCTEe! ra30BUX MOJIeKysl. Pi3HI MeToM BU3HauUeHHs ynciaa ABorazpo. Onykryariii.

8. Uwucno cmiByJapiB Ta cepefiHS /[OBXKHHa TIpoOIry ra3oBUX MoJieKy/. SIBuUIlle TepeHocy.
BryTpilHe TepTa Ta TEIUIONPOBIAHICTE B rasax. MeTogu OTpUMaHHS Ta BUMIPY BUCOKOI'O BaKyyMmy.
9. PeanbHi ra3u. PiBHsHHS Ban-zmep-Baanbca. Kpurtuunuii craH. KumiHHSI Ta KOHJeHcaljisl.
CkparuieHHs rasis.

10. TloBepxHeBui HatAr. BinbHa eHepris mnoBepxHi piguHu. fBuile 3mouyBaHHA. [IposiB i
3aCTOCYBaHHS TIOBepXHEeBOro Hatsry. Azcop6iiis. [ToBepxHeBa eHeprisi.

11. TBeppe Tino. Kpucraniuna rparka. [udpakijisi peHTreHiBCbKUX TPOMEHIB Ha MPOCTOPOBIiM
rpatui. @opmyna Bynbda-bperra. OCHOBHI MeTO/j1 peHTTeHOCTPYKTYPHOro aHasi3y. [1naBneHHs Ta
KpucTanisatiis. [TosnimMopdism.

12. TerytoemHicTb. MeToAM BH3HAUeHHS TEIJIOEMHOCTI rasiB, pifuH i TBepaux Tin. PiBHOMipHMA
PO3MOJi eHeprii 3a CTyrneHsMd BuIbHOCTI. KriacuuHa Teopis TerioeMHOCTi. KBaHTOBa Teopis
TEIUIOEMHOCTI ra3iB Ta TBepauXx Tin (EfHmTeiH, [lebait).

13. Tlepwmii 3akoH TepMmoguHaMmiku. EHTpomis. TepmopuHamiuHi ¢yHKUii. [Ipyrud 3akoH
TepmoguHaMiku. Teopema KapHno. ®asoBi mnepersBopenHs. dopmyna Kiannepona-Knaysiyca.
[IpaBusio gas.

CratucThuHe T/IyMaueHHs [pYyroro 3akKOHY TepMOAMHaMiKU. 3B’S3KM MDK eHTpOI€ Ta
VIMOBIpHICTIO.

14. OcHoBHi ysiBleHHsI KBaHTOBOi CTaTUCTUKU. Po3mogin I'i66ca. BumpomiHioBaHHSI abCOMIOTHO
yopHoro Tina. Cratuctuka Pepmi i bose, ixHili 3B’430K 3i criHOM. CTaTUCTUUHE TIyMaueHHs
KBaHTOBOI MeXaHiKU.

III. EJIEKTPOMATHETV3M

15. EnektpuuHe i MarHiTHe mosisi Ik 00’€KTHMBHA peasbHICTb, siIKa He 3BOAUTHCS [0 MeXaHiuHMX
spulll. Teopema [I'aycca-Octporpajcekoro. EnekTpruyHuMii moTeHLjjan. YMOBM Ha TpaHMULI
npoBiHYKa. EHepris enekTpuuHOro mosis. EMHICTB i criocobwu ii Bumipy.



16. [ienekTtpuku. EjleKTpuuHe Iosie B OJHOPiAHOMY AienleKTpuKy. llosspusaiiis [ienekTpUKiB.
Enepria nosisipu3oBaHoro fieseKrpyka. MexaHiuHI CU/IM B eJIeKTPUYHOMY M0J1i. BumiproBaHHs
Jlie/IeKTpUYHOI NPOHUKIUBOCTIL. CerHeToe/IeKTPUKHY, MPOBiAHUKM, HAIMIBIPOBIAHUKU 1 130/19TOPHU.
EnextpuuHe nosne B ofHOPiAHOMY AieneKTpUKYy. [lonsipusaliis fie/leKTpUKIB.

17. Enextpopy1iuiliHa cuia. KoHTakTHa pi3HuUL NOTeHLiamiB. TepMoeieKTpyKa.

18. 3akoH B3aemogii cTtpyMiB. 3akoH Amriepa. MarHiTHe mosie cTpyMy. [liss MarHiTHOro mnoJssi Ha
ctpyM. Cua Jlopenua. IToTeHwjianbHi 1 BUXPOBI MOJA.

19. MarHetvku. MarHiTHe T1I07e B MarHeTukax. [losisipusanis MarHetukiB. Ilapa-, pgia-,
¢depomarHeTrky. KpuBi HamarHiuyBaHHs. Teopii (epomaruetusmy.

20. EnekTtpomarHiTHa iHAyKiisg. 3akoH iHaykuii. IIpaBuio Jlenrja B3aemoiHAykiii. Pobora
eJIeKTPOPYILIMHOI CW/IM CaMOIHAYKLiI. MarHiTHa eHeprist ctpyMy. B3aemHa eHeprist CTpyMiB.

21. TepmoeneKTpoHHa ewmicis, poboTa BuxoAy. BTOpWHHa efeKTpOHHa eMicis (eeKTpPOHHO-
eJIeKTPOHHA | 10HHO-e/IeKTPOHHA). ABTOE/JIeKTPOHHA eMiCif. 3acTOCyBaHHsS pi3HMX eMiTepiB B
eJIeKTPOHILIi.

22. Tonizaris i pekomOiHaljisi ioHiB B Ta3zax. PyxmuBicTb ioHiB. CamocTiiiHMii i HecaMoCTilHUI
po3psiiu. OCHOBHI (hopMU CaMOCTIHOTO PO3psiAy.

23. 3akoH Kipxroda pns kBasicTalioHapHMX CTpyMiB. ByiacHi Ko/vMBaHHS B MPOCTOMY KOHTYPI.
BumyieHi eseKTpUuHi KOMMBaHHA. MeToJ OTpUMaHHS eJIeKTPUYHUX KOJIMBaHb. JIEHIMIOPIBCBKI
KOJIMBAHHS B I/1a3Mi.

24. 3akoH Oma f1s1 3MiHHOTO cTpyMy. baraTtodasHi ctpymu.

25. PiBHaHHA MakcBesuia. EnektpomarHiTHi XxBuii. EHepris esekTpoMarHiTHUX XBU/Ib. BekTop
Ywmoga-Iloitrinra. OcuynsTop. BunpomiHioBaHHSI e/1eKTPOMarHiTHUX XBUJIb.

26. Ilepemaua pagiocurHaniB. OCHOBHI efleMeHTH PpaJionpuiManbHUX 1 pajionepefarounx
ripucTpoiB. [IpyuHLMIT paziiosioKariii.

IV. OIITUKA

27. EnexkrpomarHiTHa Teopist cBitia. IIIBuaKicTh cBiT/1a. MeToAu BU3HaueHHS LIBUAKOCTI CBIT/A.
Metoau ofiep>kKaHHA Ta JOC/Ii/I)KeHHs eJIeKTPOMarHiTHUX XBUJIb Pi3HOI J0BXUHU. Pa3oBa i rpynosa
LIBU/JKICTh CBiT/1a y peyoBuHi. CBiTiHHg YepeHkoBa-Baginosa.

28. InTtepdepenyis cBitia. KorepentHicTe. EkcriepumMeHnTanbHe 37ilicCHeHHs iHTepdepeHLii cBiT/a.
IHTepdepeHLiliHi pyUaaAxd Ta iX 3acTocyBaHHA. IHTepdepeHLilHI cnieKTpaabHi npunagu. OCHOBU
rosnorpadii.

29. [Oudpakuis. Ilpunuun I'rolireHca-®penens. [Judpakuis PpeHens (Kpyravi OTBip, Kpau
ekpaHa). [ludpakuis B mnapanesbHUX NpoMeHsix. [udpakiiiiHa rpara Ta ii 3acTocyBaHHS.
[udpakuis peHTreHiBCbKMX TmpoMeHiB. [ludpakiis mnpoctopoBoi rpatv. Po3zinbHa 37aTHICTB
MIKPOCKOIIa i TejiecKora.

30. [Monsipu3ariisi ceit/a. [Tosspu3ariiisi mpu BiOUTTI i 3a/0M/IeHHI Ha Mexi fiieiekTpuka. [TozBiiiHe
npoMeHe3a/ioM/IeHHsI. Po3MoBCIo/pkeHHsT CBiTna B KpucTanax. O6GepTaHHS TUIOLMHHU TOJIsSpU3aliil.
[IITyuHe mojBiliHe MpoMeHe3a/OMJIEHHSI Ta MOro 3acTocyBaHHs. [HTepdepeHLisi MospU30BaHUX
nipoMeHiB. ITosspusaniiii npunagy.

31. Jucnepcis ceiTina. HopmanbHa i aHOMasbHa gucrepcis. Metogu crioctepeskeHHs. 3aCTOCYBaHHS
iHTepdepomeTpa [/l CIIOCTEPeXXEHHS aHOMaJbHOI Jucrepcii. 3B’S30K MK aHOMasabHOH
Jvcriepcietro i roryivHaHHAM. EjlekTpoHHa Teopis gucriepcil. Po3cisgHHA cBiT/a.

32. HIrtyuna aHi3orpomis. IIITyyHa aHi30TpOIisg B €/€KTPUYHOMY 1 Mar”HiTHoMy noJisax. fAsuiie
®apages. Edext Keppa.

33. TemnepatypHe BunpoMmiHtoBaHHS. 3akoHu Kipxroda. 3akoH Credana-bonbliMaHa. 3akoH
3MmimjeHHs1 Bina. ObMmexxeHicTh KiacuuHOi Teopil BUTIpOMiHIOBaHHs. [inore3a ITnanka. ®opmysia
IInanka. OnTuuHa nipomerpis.

34. ®oroedekt. Pobotu CroneroBa. OcHOBHI 3akoHU (oToedekra. PiBHsaHHs ElHimreiiHa. docif
Hodde-Tobporpasosa. doToeNEMEHTH.



35. Tuck cBitna. Pobotu Jlebenepa. Spuije Komnrona. Immynbc ¢oTtoHa. EnekTponu Biggauu Ta
3aKOHU 30epekeHHsI B eJleMeHTapHUX aKTax.

36. OnTuka cepezoBull, W0 pyxaroTbcs. fAsuige [ommnepa. [docnin Maiikenscona. YacTkoBa
Teopisi BigHOcHOCTI. [lepeTBopeHHs1 JlopeHiia. 3akoH [o/aBaHHsI LIBUJKOCTeM. Maca, iMmynbcC i
eHepris B Teopii BiZIHOCHOCTI.

V. ATOMHA ®I3UKA I EJIEMEHTU KBAHTOBOI MEXAHIKI

37. EnemeHTH eyieKTpOoHHOI i ioHHOI onTukH. OcOBGMMBOCTI €1eKTPOCTaTUYHOTO i MarHiTHOTO
¢dokycyBaHHS. E/leKTPOHHO — i iO0HHO-ONTHYHI CUCTEMH, e/IeKTPOHHUI MiKPOCKOII.

38. XBWUIbOBI BJACTMBOCTI YaCTUHOK pevyoBUMHU. [udpakijisi eneKTpoHiB, i TeopeTHuHa
iHTepripeTatlis i mpakTUuHe 3acTocyBaHHs. CriBBifHOLIeHHs e bpoiins. PiusHus [llpeainrepa ta
1ioro 3acTocyBaHHs (3aia4ya MMpo OCLMIATOP, MPOXO/PKeHHsT YaCTUHOK uepe3 ToTeHIiabHi 6ap’epn).
CraTucTUuHa iHTepripeTaLliss KBaHTOBOI MexaHiku. CHiBBiJHOLLIEHHS] HEBU3HAUEHOCTEM.

39. ByznoBa aroma. locnigu Pe3epdopza 3 po3cisiHHs anbga-yacTUHOK. [1naHeTapHa Mo/iernb aToOMiB,
i1 Hegoniku. CriekTpasibHI 3aKOHOMIpHOCTI. EKcrieprMeHTasbHe BHU3HAueHHs [IOTeHLiany
30y/PKeHHS Ta iOHi3allii aToMiB.

40. CyuacHe ysiBJieHHsI TIpo OyZioBy aToma Ta aTOMHi criekTpu. KBaHTOBI uuc/ia Ta ixHid ¢i3znuHmii
3micT. OcobmBocTi Oy10BU CNIeKTpiB ckagHUX aToMiB. CriiH eneKTpoHa. BekTopHa Moziesib aToMa.
[MpaBuna Bifbopy TpyM ONTUYHMX IepexojaX. ATOMHHI MarHeTusMm. [IpocTopoBe KBaHTYBaHHSI.
CyuacHi MeToy BU3HAUEHHs MarHiTHUX MOMEHTIB aToMiB. EjieMeHTH KBaHTOBOI iHTepripeTarjii
edexTiB 3eemaHa, [1amena-baka, [lltapka. MarniTHuii pesonasc (EITP i AMP).

41. Ilepiognunui 3aKk0OH MeHzienieeBa. KBaHTOBa TpakTyBaHHS IepioUYHOrO 3aKOHY MeHzeneeBa.
[Mpunuun [Maysni. EnekrpoHHa 060/10HKa aToMa. PeHTreHiBCbKi CrieKTpy.

42. bynoBa i criektpu Monekyn. EnekTpoHHi, KonmvBanbHi Ta oOepTanbHi eHepreTWyHi piBHI i
nepexogd MK HuUMHU. KombiHalliliHe po3cisiHHS cBiTna. JIomiHecleHIjis Ta ii OCHOBHI
3aKOHOMipHOCTI. OCHOBHI yfIBJIeHHs IIPO BUMYIleHe BUMPOMiHIOBaHHsA. Jlazepu. EneMeHTH Teopii
TBepZoro Tina. Tumm 3B’s3Ky B KpucTasax. OCHOBHI ysiBjleHHSI 30HHOI Teopii TBepAoro Tija.
EnektponHa Ta fipkoBa npoBigHocTi. Haanpogignicte. Mogens bapaina, Kynepa, Ipiddepa.

43. Onuc ¢QiswyHux BenuuuH onepatopamy. CepefHi 3HaueHHS (i3sMYHMX BeaWYMH. PisHi
TIpe/iCTaB/IeHHs] B KBAHTOBIM MexXaHilli. YHiTapHe IepeTBOPeHHs.

44. Teopist 30ypeHb B KBaHTOBil MexaHilli. CeKysisipHe PiBHSIHHSI. BTOpUHHE KBaHTYBaHHS.

VI. ®I3UKA ATOMHOI'O AOPA

45. @dyHjaMeHTa/bHI B3aemofii 1 spepHi cumu. BiactyvBocTi HyK/IOHIB. Hyk/IOH-HYK/IOHHA
B3aeMoZisi. OCHOBHUM CTaH [eWTpOHa. PO3CisiHHS NOBUIBHMX HEWTPOHIB NMPOTOHaMM. [JOBXXHUHA
HYKJ/IOH-HYK/IOHHOT'O PO3CisiHHSI ¥ eeKTMBHUM pajiilyC HYK/JOH-HYK/JIOHHOI B3aemofii. BaactuBocTi
HYKJIOH-HYK/IOHHOI B3a€EMO/Iii Ta IX eKClieprMeHTaibHe 00IPyHTYBaHHS.

46. IcHyBaHHA s7ep, IXHiW CK/aJ Ta 3arajbHi BnacTUBOCTi. Macu Ta eHeprii 3B's3Ky szep. Po3mipu
sziep Ta MeTo 4y ixX Bu3HaueHHs. [ToxomkeHHs afep 1 J)Kepesa eHepril 3ipok.

47. Mopeni simep. KparuiiaHa mozens. dopmyna Befirzekkepa. CriiH-opbiTanbHa B3aeMOZisi Ta
saepHi o6osioHkr. OfHOYACTMHKOBA 0O60/IOHKOBa Mojienb chepuuHuX i 371edopMoBaHUX sifep.
Mariuni uncna. ExcriepyMeHTasibHe BU3HAUeHHsI XapaKTepUCTUMK OJHOYACTUHKOBUX CTaHIB sep.
KonekTnBHi pyxw HyK/OHiB B sapax. OOepraHHS Ta KOJIMBaHHS sifiep. EKcneprMeHTanbHe
BH3HAUeHHsS] XapaKTepUCTUK KOJEeKTUBHUX CTaHiB siiep. Knacudikaris 30yzkeHUX CTaHiB szep.
CrarioHapHi, KBa3iCTal[iOHApHi CTaHM Ta CTaHM CYL{JILHOTO CTIEKTPy. IX XapakKTepHUCTHKH: TIOBHUIA
Ta NapLjiaJbHAN Yac >KWUTTS, BiAMNOBIHI LIMPUHU Ta T'YCTUHA PiBHIB.

48. fAnepHi peakuii. BusHaueHHs silepHOI peakliii, KaHaay peakuii, pagiycy kaHany. Knacudikariii
s/lePHUX peakLiiil 3a eHepri€lo Ta TUIIOM YaCTUHKU-CHApsZy, 3a TUIIOM Ta MeXaHi3MOM peakliii, 3a
KiJIbKiCTIO YaCTMHOK Yy KiHI|eBOMY CTaHi peakuii. [IpsiMi Ta KomrayHz riporiecy. 3aKOHU 30epekKeHHs
B silepHMX peakuisix. 30epexeHHsi eHeprii. EHepreruunuii GamaHc ( Q ) — peakuii Ta #oro
BH3HaueHHs1. 30epexxeHHs iMmysbcy. KiHemaTrka siiepHUX peakLiii (cuctemu BifyliKy: mabopaTopHa



Ta LEHTPa Mac, 3B'A30K TIOMiK HMMH). 30epe’keHHs MOMEHTY KUTBKOCTi pyXy Ta MapHOCTI.
36epexxeHHs1  i30TOoMMYHOrO  criHy. [IposiB  3aKkoHiB 30epe)keHHS B eKCTlepUMeHTalbHO
CTIOCTePeK/IMBUX XapaKTepPUCTHUKAX.
49. OCHOBHI XapaKTepHCTUKHU SiZIepHUX peakLii, 1110 BUMipIotOThCs. [ToBHMH, fudepeHLliaJbHUM Ta
naprjiasbHUN 1iepepi3u peakiii. ®yHKIl 30ypKeHHS. 3B'S30K MOMK MOXJIMBICTIO Ta TiepepizoM
peakuii. IIpoBesieHHs eKcriepMMeHTY 10 BHM3HauyeHHIO TepepisiB peakuiid. .KnacuuHe Ta KBaHTOBO-
MexaHiuHe BHU3HaueHHs Iepepi3iB peakiii. [Ipy>kHe po3CisiHHA: ysiB/eHHs Npo (a30BUM aHaIi3.
3B'SI30K MIOMiK TIPOL|eCaMU MPY>KHOT'O PO3CiSIHHS Ta HEMPY)KHUX peakLiii.
50. Peakuii 3 yTBOpeHHAM cKiaaZeHoro fnpa. I'inmore3a bopa. YsdBieHHs IIpO LIWPUHU CTaHIB
KOMIayH/I-siZipa Ta yac peakuid. IIpuHiun fetanbHOI piBHOBaru. BusHaueHHs nepepisy peakuii 3a
JIOTIOMOT' 00 TIepepi3iB peakl|iii yTBOPeHHs CKJ/IaZleHOro spa.
Hepe3oHnaHcua Teopis peakiiiii. TepmoanHamika siiep CTaTUCTHUYHI BIACTUBOCTI SiZIEPHUX DiBHIB.
Pe3oHaHCHa Teopis peakiiv IIpu Manux eHeprisax. ExcriepuMmeHTabHe BH3HAUeHHS IIMPUH CTaHIB
KoMmnayH/-szep. [login sipep mip gieto HeWTpoHiB. MexaHi3m noginy sigpa. [3omepu popmu. Peakuii
YTBOPEHHS IITYYHUX HaJBaXKKUX €/IEMEHTIB.
51. Tlpsami peakuii. .JudpakuiiiHa Mofesb TIpSIMUX peakiiii. ONThUYHa MoOJe/b TPY)KHOTO
PO3CisiHHSI; ONTUYHUM TOTeHLiam; T/100aabHi ONTUYHI TOTeHIiamu. MeTof MIoCKux Ta 30ypeHux
XBWIb. BU3HaueHHs1 eHepriii, CIiHiB Ta rMapHOCTel 0JJHOYaCTUHKOBUX Ta KOJIEKTUBHUX 30y )KeHUX
CTaHIB si/iep 3a JONOMOI0X0 NPSIMUX PeakLiiii.
52. PapioakTuBHMii posnaj. Moro 3akonu. PapioaktuBHi psgu. SlgepHa i3omepis. Edexr
Meccbayepa. Anbda-po3maz Ta HOro KBaHTOBO-MeXaHiuHa iHTeprperarjis. bera- Ta ramma-
po3nasu. K-3axomnenns. HelitpuHo. [lpuposHa Ta 1ITyuyHa pafioakTHBHOCTI. IlpakThune
BUKOPUCTaHHS LITYYHOI PaZlioaKTUBHOCTI (MeTO/| MiueHMX aTOMiB, aKTUBALIIMHUM aHasli3 Ta iHIle).
53. TIpobsieMu BHUKOPHMCTAaHHSI BHYTPIllIHbOsSiAepHOI eHeprii. JIaHI[fOroBi TepMosiiepHi peakiil.
[TpuHLMN poOOTH SAEPHUX PeakTOopiB.
54. [Ixepena HeUTpoHiB. CrieKTpOMeTpisi HEUTPOHIB. [leTeKTOpU HEUTPOHIB.
55. IlpuHIMIM Ta MeTOAX peecTparLiil 3apsA KeHUX YaCTUHOK. IIpoXo/pKeHHs IBUAKUX 3apspKeHUX
YaCTMHOK Ta >XOPCTKMX (OTOHIB Kpi3b peyoBuHy. Kamepa Binbcona. loni3auiiiHi MeTogu
peectpauii. CUMHTHIALiNHI TiunabHUKY. PeecTpallis 4acTMHOK B (hOTOeMysbCisix. YepeHKOBChKUI
JMUKIbHYK, OynbOallikoBa Kamepa. MarHiTHUM criekTpoMeTp. HariBMpoBifHUKOBI /1eTeKTOpH..
56. IIpuckoproBaui 3apsiikeHuX 4acTUHOK. [IpsMi Ta HenmpsiMi MeTOAW NPUCKOPeHHs. [HAYKIiMHNUN
MeTOJ, TIPUCKOpeHHs1 (OeTaTpoH, MiKpOTpoH). Pe3oHaHCHiI MeTOAM TPUCKOPeHHS (LIMKIOTPOH),
JIIHIMHI IPUCKOPIOBAYi.
57. BuacTtvBOCTI e/leMeHTapHMX YaCTMHOK. YTBOpEHHSl Ilap eJIeKTPOH-TIO3UTPOHIB Ta iX
nepeTBOpeHHs1 B GOTOHU. B3aemoyisi HaZLIBUAKUX YaCTUHOK 3 PeYOBMHO. Me30HH, iX BiJKPUTTS
Ta BAACTUBOCTI. ['inmepoHu. YacTUHKY Ta aHTUYaCTMHKU. KBapku, I/1itooHU. B3aeMorepeTBopeHHs
eJleMeHTapHUX YaCTHUHOK.
58. Kocwmiuni mipomeHi. Ckiaj TepBUHHOI KOMIOHEHTH. 3arajbHa KapTHHA IPOXO/KEeHHS
KOCMiUHMX MPOMeHIB Kpi3b aTMocdepy. XKopcTka i M’sika KOMIOHeHTU. EjneKTpoHHO-()OTOHHI Ta
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