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. MEXAHIKA

[. dunamika Touku. 3akoHu HerotoHa. [lpunumn BigHOocHOocTi Tamines. IHepuilHI cucTemu.
BiZuieHTpOBI Ta KOPiOJIiCOBI CUITH.

2. 3akoHu 306epexkeHHsi. [Ipy)xHi Ta Hempy)kKHi 3iTKHEHHSI UaCTMHOK. 3acCTOCYBaHHS 3aKOHIB
30epeXXeHHs1 iMITyJIbCy Ta eHeprii /0 TIPY)KHOTO 3iTKHeHHS [BOX 4YaCTWMHOK. Ilepexiz Bif
sabopaTopHOi CUCTeMH JI0 CUCTeMHU LIeHTpa Mac, 3BeZieHa Maca. [liarpaMa iMmysibCiB. 3B 30K MiX
KyTaMH PO3CisIHHSI y CUCTeMi IIeHTpa Mac Ta B JlabopaTopHil crcTeMi.

3. [luHamika TBepZOro Tijia. 3aKOH pyXy LieHTpa TsDKiHHS. PyX Tifna, 3aKpinsieHoro Ha oci. ®isnunuii
MasiTHUK. EjleMeHTapHa Teopis ripockora.

4. TpyxHxe Tino. Tunu gedopmariit. [IpykHi Haripyru. 3B’g30K MiX Zedopmalji€eto Ta Harmpyroto.
IIpyxHi KoHTaKTW i30TpomHuX Tif. IIpy>XHi B/acTMBOCTI peasibHUX Tif (TpaHULs MPY’KHOCTI,
riacTuuHi fedopmariii).

5. TigpopuHamika. CrarjioHapHuii pyx peasibHOI pignHu. 3akoH bepuysii. Teuis mo Tpy0ax.
TigpaBaiunuii yaap. B’a3kicTb Ta MeTou ii BU3HaueHHs1. JlamiHapHa i TypOy/ieHTHa Teuii.

6. KonuBanHus. ['apMoHiuHi konvBaHHs. YacToTa, da3a, ammiitysa. BiacHi Ta BUMyIlleHi KOJTMBaHHS
CUCTEeMM 3 OJJHUM CTyIleHeM BiJIbHOCTi. KonvBaHHSA 3B’g3aHUX cucTteM. KOMBaHHSA y CyLIIBHOMY
cepeioBUlL]i (TI03ZI0B>XKHI KOJIMBAHHS CTEPIKHSI, CTPYHA).

7. Bixyui Ta crosui xBuii. [1oB340B)KHI Ta monepeyHi xBui. [IIBUAKICTh pO3MOBCIO)KeHHSI XBUJIb.
Eneprisi. YibTpa3sByK, M0Oro o/iep>KaHHsI Ta 3aCTOCyBaHHSI.

8 3arasbHi NpUHLMNM MexaHiKW. [IpMHIMI MMOBIpPHMX IepeMillieHb. Y3arajbHeHi KOOpJWHATH.
PiBHsiHHSA JlarpaHka Ta piBHAHHSA ['amisIbTOHA Zj11 MaTepiaJbHOI TOUKM.

Il. MONMEKYNAPHA ®ISUKA TA TEPMOAVNHAMIKA

8. OcHoBu KiHeTHuHOI Teopii rasiB. CratucTuuHuii Meton y ¢i3suui. Po3nogin MakcBenia fis
LIBU/IKOCTel ra30BUX MoJieKysl. Pi3Hi MeToM BU3HaueHHs yucia ABOrazipo.

9. Uucno cmiByjapiB Ta cepefHs [OBXKHMHA TPOOiry ra3oBuUX MoOmeKys. fIBuille mepeHOCy.
BHyTpilHe TepTs Ta TeIUIONPOBIAHICTE B ra3ax. MeTogy OTpYMaHHs Ta BUMIPY BUCOKOI'O BaKyyMmy.
10. PeanbHi ra3u. PiBHsiHHA Ban-gep-Baanbca. Kputnunuii craH. KumiHHS Ta KOHZeHcaLlisl.
CkparuieHHs rasis.

11. TloBepxHeBur HatAr. BinbHa eHepris mnosepxHi piguHu. fBumie 3mouyBaHHA. IIposiB |
3aCTOCYBaHHSI TTIOBePXHEBOro HaTAry. Azicopbuiist. [ToBepxHeBa eHeprisi.

12. Teeppe Tino. KpucraniuHa rpatka. dugpakijisi peHTTeHiBCbKMX IPOMEHIB Ha MPOCTOPOBIii
rpatyi. @opmyna Bynbsgda-bperra. OCHOBHI MeTO/M pEHTTeHOCTPYKTYPHOro aHani3y. [11aBneHHs Ta
KpucTanisatis. [Toaimopdism.

13. TenyoemHicTb. MeToM BH3HAUeHHSI TEMJIOEMHOCTI rasiB, pifjuH i TBepAux Tij. PiBHOMipHMIA
po3moAin eHepril 3a crymeHAMU BLIbHOCTI. KiacuuHa Teopis TerioeMHocTi. KBaHTOBa Teopis
TeTUIOEMHOCTI Ta3iB Ta TBepAux Tin (EHITelH, [ebaii).

14. Tlepmmii 3akoH TepMmojvHamiku. EnTpomis. Tepmogunamiuni ¢yHKLil. [pyruii 3akoH
TepmoauHaMikd. Teopema KapHo. ®a3oBi mnepetBopeHHs. Popmyna Knaiinepona-Kiaysiyca.
[TpaBuno ¢a3. CtaTuCTUUHe TlyMauyeHHsl Jpyroro 3aKOHy TepMOZAMHaMIKU. 3B’13KM MiXK eHTpPOITI€l0
Ta UMOBIpHICTIO.

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



lll. ENEKTPOMAIHETN3M

16. EnekTpyuHe i MarHiTHe ToOJs SIK 00’€KTHBHA peaybHICTh, SIKa He 3BOAMTHCS 10 MeXaHiuHWX
spulll. Teopema [I'aycca-Octporpajcekoro. EnekTpruyHMii moTeHLjial. YMOBM Ha TpaHMULI
npoBiHYKa. EHepris eslekTpuuHOro mosist. EMHICTS i criocobwu ii Bumipy.

17. Oienexktpuku. EjieKTpuuHe 1ose B OAHOpigHOMY gieneKTpuKy. [losisspu3allis [ieneKTpUKiB.
EHepria nosispu3oBaHoOro jiejleKTpyvka. MexaHiuHi CUIM B eJIeKTpUYHOMY M0j1i. BumiproBaHHSA
JlieJIeKTPUYHOT MPOHUKIMBOCTI. CerHeToeNeKTPYUKM, MPOBIJHUKM, HAMIBIPOBIAHUKUA 1 i30/ISTOPU.
EnextpuuHe rose B 0fHOPiAHOMY AieneKTpUKYy. [lonsipusatiis fie/leKTpUKIB.

18. EnektpopyiuiiiHa cuna. KoHTakTHa pi3HuLs noTeH1iasiiB. TepmMoeieKTpyKa.

19. 3akoH B3aemogii cTpyMiB. 3akoH Amrepa. MarHiTHe mnosie ctpyMy. [lig Mar"iTHoro rnosas Ha
ctpyMm. Cua Jlopenua. [ToTeHLiasbHI | BUXPOBI MOJIA.

20. Marsetuku. MarHiTHe mnosie B MarHetukax. [lonsipusanis wmarHetukiB. Ilapa-, nia-,
¢depomarHetvku. KprBi HamarHiuyBaHHs. Teopii (hepomarHeTusmy.

21. EnekrtpomarHiTHa iHAyKIisg. 3akoH iHaykiii. IlpaBwio JleHria B3aemoiHaykiiii. Pobota
e/IeKTPOPYILiMHOI CUTM caMOiHAYKIIil. MarHiTHa eHeprisi cTpymy. B3aeMHa eHeprisi CTpyMmiB.

22. TepmoeneKTpoHHa emicis, pobora BuxoAy. BTOpWHHa e/ileKTpOHHA eMicis (eTeKTPOHHO-
e/leKTPOHHA i iOHHO-eneKTPOHHA). ABTOe/leKTPOHHa eMiCis. 3aCTOCyBaHHSI pi3HMX eMiTepiB B
€JIeKTPOHILIi.

23. lonizarfis i pekoMbiHarlisi ioHiB B rasax. PyxmmBicTek ioHiB. CamocTiliHUI i HecamoCTilHMIM
po3psiau. OcHOBHI (hopMHU CaMOCTIHOTO pO3psiay.

24. 3akoH Kipxroda g/s KBasicTallioHapHUX CTPyMiB. BjiacHi Ko/iMBaHHSI B TIPOCTOMY KOHTYPI.
BumylieHi esleKTpUuHI KOMBaHHA. MeToj OTpUMaHHS e/IeKTPUYHUX KO/IMBaHb. JIeHIMIOpIBCHKI
KOJIMBaHHS B I/1a3Mi.

25. 3akoH Oma 151 3MiHHOTO CcTpyMy. BaratodasHi ctpymu.

26. PiBHsHHA MakcBesina. EnekrpomarHiTHi xBwii. EHeprig eneKTpoMarHiTHUX XBW/Ib. Bektop
Ywmoga-Ilourinra. OcupnsaTop. BunpomiHioBaHHSI e/1eKTpOMarHiTHUX XBUJIb.

IV. ONTUKA

27. EnexkrpomarHiTHa Teopis cBitia. IlIBuzaKicTs cBiT/a. MeToau BU3HAaueHHsl IIBUJKOCTI CBITJIA.
Metonu ofiep>kaHHs Ta JOC/II)KeHHs eJIeKTPOMAarHiTHUX XBWIb Pi3HOI JOBXWHU. Pa3oBa i rpyrosa
LIBU/JKICTH CBiT/Ia y peyoBHHi. CBiTiHHg YepeHKoBa-Basinosa.

28. InTepdepeniiis cBitia. KorepentHicTh. ExcriepuMeHTanbHe 37iMicHeHHs iHTepdepeHIii CBiT/Ia.
InrepdepeHnLilini npunagy Ta ix 3acrocyBaHHs. IHTepdepeHLiliHi criekTpanbHi npuiagu. OCHOBU
roJiorpadii.

29. Oudpakuis. [Npunuun [MoireHca-®penens. [dudpakuis Ppenens (Kpyriuii oTBip, Kpait
ekpaHa). [udpakuis B mnapanenbHuUX TMpoMeHsix. [udpakijiiiHa rparta Ta i 3acTOCyBaHHS.
Oudpakijisi peHTreHiBcbKUX TMpoMeHiB. [udpakiiisi mpoctopoBoi rpatd. PosginbHa 37aTHICTH
MIKPOCKOIIa i TeecKora.

30. [Monsipusatiisi ceit/a. [Tosspu3ariisi pu BigOUTTI i 3aoM/eHHI Ha Mexi fiesiekTpuka. [TozBiiiHe
rpoMeHe3asioM/IeHHs. Po3MoBciokeHHs CBiT/1a B KpucTanax. O0epTaHHS TJIOU[UHU MOJSPU3aLlii.
[IItyyHe mozBiiiHe MpoMeHe3a/OMJ/IeHHS Ta MOro 3acTocyBaHHs. IHTepdepeHList MoJsipU30BaHUX
ripomeHiB. [Tossipy3atiiiiti pumaay.

31. Jucnepcis ceiTina. HopmanbHa i aHOMabHa gucriepcis. Metoau crioctepeskeHHs. 3aCTOCYBaHHS
iHTepdepomeTpa /s CIOCTepPeXXeHHS aHOMa/bHOI Aucrepcii. 3B’SI30K MK aHOMaJIbHOIO
Jycriepciero i roryivHaHHAM. EjlekTpoHHa Teopis gucriepcii. Po3cisgHHA cBiT/a.

32. IllItyuyHa aHizorpomida. IlITyyHa aHi30TPOIis B €/JeKTPUUHOMY I MarHiTHOMy IMOJAX. fBule
dapages. Edekr Keppa.



33. TemnepatypHe BumnpoMmiHioBaHHS. 3akoHu Kipxroda. 3akoH Credana-bonbliMaHa. 3akoH
3MmimjeHHs1 Bina. OOMmexxeHicTh KiacuuHOi Teopil BUTIpOMiHIOBaHHs. [inore3a ITnaHka. d®opmysia
ITnanka. OnTuuHa nipomerpis.

34. ®oroedekt. Pobotu CrosietoBa. OcHOBHI 3aKoHU (hoToedekTy. PiBHssHHs EiHinreliHa. docif
Hodde-Tobponpasosa. doTtoenementu. TUCK CBiT/A.

35. KomrnToHiBCcbKe po3citoBaHHs. IMriysibe doToHa. EsnekTpoHM Bifjaui Ta 3aKOHM 30epe’keHHs B
eJIeMeHTapHUX aKTax.

36. OnTvka cepefoBulll, 1[0 pyxatoThcs. fBuie [omnepa. Hocrig MaiikenbcoHa. CrielliasibHa
Teopisl BigHOCHOCTI. [lepetBopenHs JlopeHia. 3akoH [ozaBaHHs LIBUAKOCTeM. Maca, immynbC i
eHeprisi B Teopii BiJHOCHOCTI.

V. ATOMHA ®I3UKA | ENTEMEHTU KBAHTOBOI MEXAHIKIA

37. EnemeHTH eyieKTpOHHOI i ioHHOI onTukM. OcCOOMMBOCTI €1eKTPOCTaTUYHOTO i MarHiTHOTO
¢dokycyBaHHS1. E/leKTPOHHO — i iOHHO-ONTUYHI CUCTEMHU, e/IeKTPOHHUI MiKPOCKOTI.

38. XBWUJbOBI BJACTUBOCTI YaCTUHOK pedyoBUHU. [udpakijisi enekTpoHiB, ii TeopeTHuHa
iHTepripeTaliisi i mpakTUuHe 3actocyBaHHs. CriBBigHoieHHs fie bpotins. PiBusHHs Ilpeninrepa ta
1ioro 3actocyBaHHs (3alaya MMpo OCLMIATOP, MPOXO/PKeHHsT YaCTUHOK uepe3 TMoTeHIiabHi 0ap’epn).
CratvcTiyHa iHTeprpeTallisi KBaHTOBOI MexaHiku. CIliBBiZ[HOIlIeHHsSI HEBU3HAU€HOCTel.

39. Bynoa atoma. Jocniau Pe3epdopaa 3 po3cisiHHs anbda-yacTiHOK. [11aHeTapHa Mo/iesib aTOMIB,
il Hepmomikh. CriekTpasbHi 3aKOHOMIPHOCTI. EKCrepuMeHTa/ibHe BH3HAuUeHHS TIOTEHL{iany
30y/PKeHHSsI Ta iOHi3allii aToMiB.

40. CyuacHe ysiBjieHHs TIpo Oy/J0By aToMa Ta aTOMHi crieKTpu. KBaHTOBI uncia Ta ixHil (izuuHmii
3micT. OcobMBOCTi Oy/I0BU CIIEKTPiB CKIaZHuX atomiB. CriH efleKTpoHa. BeKTopHa Moie/b aToMa.
ITpaBwia BigOOpy MpH ONTHYHUX Iepexofax. ATOMHMM MarHeTu3m. IIpocTopoBe KBaHTYBaHHS.
CyuacHi mMeToy BU3HAUeHHs MarHiTHUX MOMEHTIB aToMiB. EjleMeHTH KBaHTOBOI iHTepripeTarjii
edekTiB 3eemaHa, [lameHa-baka, [1ITapka. MarHitHuli pe3oHaHnc (ETTIP i AMP).

41. ITepioanuHuii 3aKkoH MeHiesieeBa. KBaHTOBa TpaKTyBaHHs IMepiOAUYHOrO 3aKOHY MeH/jeneeBa.
[Mpuntun [Maysni. EnekrpoHHa 060/10HKa aToMa. PeHTreHiBCbKi CIIeKTpH.

42. bypnoBa i crektpu Monekyn. EnekTpoHHi, KonvBanbHi Ta oOepTajbHi eHepreTWyHi piBHi i
nepexogd MK HuUMH. KombiHallifiHe po3cissHHs cBiTna. JIomiHecieHijis Ta ii oCHOBHI
3aKOHOMipHOCTI.

43. OCHOBHI ysIB/I€HHS [P0 BUMYIIIeHe BUIIPOMiHIOBaHHs. Jlasepu.

44. EnemeHTH Teopil TBepzoro Tia. Tunu 38°A3Ky B KpucTasaXx. OCHOBHI ysiB/IeHHSI 30HHOI Teopil
TBEpZOro Tisia. EeKTpoHHa Ta [ipKOBa MPOBiHOCTI.

45. Haanposiaxicte. Mogens Bapzina, Kymepa, [piddepa.

46. Onuc @¢isuyHux BesuuudH orepatopamu. CepefHi 3HaueHHs (i3WMUHUX BeJUUMH. Pi3Hi
TIpe/iCTaB/IeHHs] B KBAHTOBIM MexXaHilli. YHiTapHe NepeTBOPeHHs.

47. Teopist 30ypeHb B KBaHTOBil MexaHilli. CeKysisipHe PiBHSIHHS. BTOpUHHE KBaHTYBaHHS.

V1. ®ISUIKA ATOMHOI'O AA4PA

48. dyHgaMeHTa/nbHI B3aemofii 1 spepHi cumu. BiactuBocTi HyK/IOHIB. HyK/IOH-HYK/IOHHA
B3aeMoZisi. OCHOBHMI CTaH [JeWTpoHa. Po3CisiHHS TMOBi/IbHMX HEWTPOHIB MPOTOHamM. [l0BXUHA
HYKJ/IOH-HYK/IOHHOTO PO3CisiHHSl 1 e)eKTUBHUI pafliyC HYK/IOH-HYK/IOHHOI B3aeMoii. BiactuBocTi
HYKJ/IOH-HYK/IOHHOI B3a€MO/Iii Ta iX eKcriepuMeHTa/ibHe OOIPYHTYBaHHS.

49. IcHyBaHH4 s7ep, IXHIN CK/IaJ Ta 3arajbHi BIacTUBOCTI. Macu Ta eHeprii 3B'a3Ky szep. Posmipu
sziep Ta MeTo gy iX Bu3HaueHHs. [loxopkeHHs sizep i Jy)Kkepesia eHepril 3ipok.



50. Mogeni sinep. KparmuHa mozens. @opmysia Beiiizekkepa. CriiH-op6OiTanbHa B3aeMoOfisi Ta
siiepHi 000/IOHKH.

51. fAnepHi peakuii. Bu3HaueHHs sfepHOI peakwil, KaHany peakuii. [Ipsami Ta KoMnayH/ MpoLiecH.
3akoHM 30epeKeHHS B siIeDHUX peakliiisix. 30epexkeHHs1 eHeprii B silepHUX peakiisix. EHepreTMuHMit
6amaHc ( Q ) — peakuii Ta iioro Bu3HaueHHs. 30epexxeHHs immysibcy. KiHemMaTHKa sijlepHUX peakiiiid
(cucremu Biftiky: mabopaTopHa Ta [ieHTpa Mac, 3B'sI30K TIOMi>K HUMH).

52. 30epexeHHsT MOMEHTY KiJIBKOCTi PyXy Ta TIApHOCTI B S[|epHUX peakLisiX. 30epexeHHs
i3oTonuuHoro cmiHy. [IposiB 3akOHiB 30epe)keHHsT B eKCIIePUMEHTAa/JIbHO CIOCTePeXXTUBUX
XapaKTepUCTUKaX.

53. PapioaktuBHuii posnaj. Moro 3akonu. PapioaktuBHi psgu. SlgepHa i3omepis. Edexr
Meccbayepa. Anbda-po3maz Ta HOro KBaHTOBO-MeXaHiuHa iHTeprperarjis. bera- Ta ramma-
po3nasu. K-3axomnennsa. HelitpuHo. [lpuposHa Ta 1ITyuyHa pafioakTHBHOCTI. IlpakThune
BUKOPUCTaHHS LITYYHOI PaZlioaKTUBHOCTI (MeTO/| MiueHMX aTOMiB, aKTUBALIIMHUM aHasli3 Ta iHIle).
54. TIpob6semMy BUKOPHUCTaHHS BHYTPIlHbOsiZIepHOI eHeprii. JlaHLOroBi TepMmosiiepHi peakiiii.
[TpuHLMN poOOTH SAEPHUX PeaKTOoPiB.

55. [IpyHLMIIY Ta MeTOY peecTpaLiil 3aps/KeHUX YaCTUHOK. [IpoXo/pKeHHs IBUAKUX 3apsi/iPKeHUX
YaCTMHOK Ta >KOPCTKMX (OTOHIB Kpi3b peuoBHHY. Kamepa BinbcoHa. lonisauiiiHi MeTosu
peectpauii. COUMHTWIALINHI NTiuMibHUKU. PeecTpallis yaCTUHOK B (POTOeMy/bCisiX. YepeHKOBChKUI
NiUnIBHYK, Oy/ib0arkoBa KamMepa. MarHiTHuM criekTpomeTp. HariBIpoBifHMKOBI 1€ TEKTOPH.

56. IIpuckoproBaui 3apsiipKeHUX 4acTUHOK. [IpsiMi Ta HempsiMi MeTO/[¥ PUCKOpPeHHs. [HAYKI[iiHNN
MeTo/, TIpUCcKopeHHs1 (OeTaTpoH, MIiKpOTpOH). Pe30HaHCHI MeTOu TIPUCKOpEeHHs (LMK/IOTPOH),
JIIHIMHI NPHCKOPIOBaYi.

57. BiacTuBOCTI e/jleMeHTapHUX YaCTUHOK. YTBOpPEHHs I[1ap eJIeKTPOH-TIO3UTPOHIB Ta IX
nepeTBOpeHHs B (pOoTOHU. B3aeMozisi HaIIBUIKMX YaCTHHOK 3 PeUOBMHON. Me30HH, iX BIAKPUTTS
Ta BAACTUBOCTI. ['imeponu. YacTUHKY Ta aHTUYAaCTUHKU. KBapkuy, I/It0OOHU. B3aeMornepeTBOopeHHs
e/leMeHTapHUX YaCTUHOK.

58. KocmiuHi mnpomeni. Ckiaj MepBUHHOI KOMIIOHEHTW. 3arajbHa KapTMHA IIPOXOJKeHHs
KOCMIYHMX TPOMEHIB Kpi3b atMocgepy. JKopcTka i M’siKa KOMIIOHEHTU. E/IeKTpOHHO-(OTOHHI Ta
eJIeKTPOHHO-S/IePHI 3/IUBU.
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