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3ATBEP/DKVYIO

Hupextop [S1JI HAH Ykpainu
akagemik HAH Ykpainu

Buniaescrkuii [.M.
21 tpasns 2002 p.

I[TPOI'PAMA TIO ®I3UILII
JUIsL BCTYITHUKIB B aclipanTypy
[ncruryty snepuux nocnixenb HAH Ykpainn

ILMEXAHIKA

I. JIunamika Touku. 3akoHu Hetorona. [Ipuniun BimHocHOCTI [Mamines. [Hepuilini cucremu. BiameHTpoBi Ta
KOPI10JTICOB1 CHIIH. ¥Y3arajibHEHI KOOpAWUHATH.

2. 3akoHu 30epekeHHs.. IIpykHi Ta HENpy’KHI 3ITKHEHHS YaCTUHOK. 3aCTOCYBaHHS 3aKOHIB 30epeXeHHS
IMIyJIbCY Ta €Heprii M0 MPY>KHOTO 3ITKHEHHS JBOX 4YacTHHOK. Ilepexinm Bim mabopaTOpHOI CHCTEMH [0
CHUCTEMH LIEHTpa Mac, 3BejicHa Maca. Jliarpama iMImybCiB. 3B 30K MIXK KyTaMH PO3CISTHHS y CHCTEMI IIEHTpa
Mac Ta B Ja0OpaTOpHii cUCTeMi. 3aKOH BCECBITHBOIO TsDKIHHA. PyX Tl 13 3MiHHOIO Macoro. [IpoGnema
KOCMIYHHUX MOJIBOTIB.

3. Iunamika TBEpAOro TUA. 3aKOH pyXy IEHTpa TsDKiHHSA. PyXx Tinma, 3akpimieHoro Ha oci. DizudyHuit
MasTHHK. EnleMeHTapHa Teopis ripockora.

4. Mpyxue Tino. Tunm nepopmaniid. [lpyxHi Hanpyru. 38’430k Mik nedopmartiero Ta Hampyroro. [IpyxHi
KOHTaKTH 130TponmHUX Tul. [Ipy>KHI BIACTUBOCTI peaJIbHMX TiA (TpaHMI TMPYNKHOCTI, TJIACTUYHI

nedopmarrii).

5. Tigpopmramika. CramioHapHHN pyX peanbHOI piawan. 3akoH beprymr. Teuis o Tpy6ax. [apaBiniaanii
yaap. B’s3kicTh Ta MeTou i Bu3HadeHHs. JlaminapHa 1 TypOysienTHa Tedii. @opmyna JKyKOBCHKOTO.

6. KonuBanns. ['apmoniuni konmuBanHs. Yacrora, (asza, amrurityna. BracHi Ta BUMYyIIEHI KOJUBaHHS
CHCTEMH 3 OJHHM CTyneHeM BiUIbHOCTI. KonuBaHHS 3B’s3aHuMX cucteM. KonMBaHHA y CyHUTBHOMY
cepenoBHii (IMO3I0BXKHI KOJIMBAHHS CTEPXKHS, CTpyHa). bixkyui Ta ctostui xBuii. [ToB310BXKHI Ta monepedHi
xBuii. [IIBUIKICTH pO3MOBCIO/KEHHS XBWIb. EHepris. YnbTpa3Byk, HOro oJepiaHHsS Ta 3aCTOCYBaHHS.
3aranpHi NpUHUMNU MexaHikd. [lpuHIun HMoOBipHHX mepemimieHb. PiBHsHHS Jlarpanxka Ta piBHSHHS
l"aminbpTOHA UTIA MaTepiaIbHOT TOYKH.

II. MOJIEKYJISIPHA ®I3MKA TA TEPMOJINHAMIKA

7. OcHoBH KiHeTHYHOT Teopii raziB. Ctaructiuunuii Mmetox y ¢isumi. Posmonin MakcBerna it IIBUAKOCTEH
ra3oBHUX MOJIEKYJI. Pi3H1 MeToau BU3HaueHHs uncia ABoraapo. Oaykryarrii.

8. Yucno criByaapiB Ta cepefHs JOBXKHUHA MPOOIry ra30BUX MOJEKyJ. SBuie nepeHocy. BHyTpiniHe TepTs
Ta TEIUIONPOBIIHICTH B ra3aXx. MeTou OTpUMaHHs Ta BUMipY BHCOKOTO BaKyyMy.
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9. Peanphi raszu. PiBusiuus Bau-nep-Baanbca. Kputnunwmii cran. Kuminng ta xonaeHcaris. CkparuieHHS
rasis.

10. IToBepxHeBuii HaTAT. BinbHa eHepris moBepxHI piguHuU. SBHIe 3MouyBaHHs. [IposiB 1 3aCTOCYBaHHS
MOBEPXHEBOTO HATATY. AncopOiis. [loBepxHeBa eHeprisl.

11. Teepme timo. Kpucramiuna rparka. Judpakiiss peHTTeHIBCBKHX TPOMEHIB Ha IMPOCTOPOBIN Tpartiii.
®opmyna Byneda-bperra. OcHOBHI METOIM pEHTIEHOCTPYKTYpHOTO aHamizy. [lmaBieHHs Ta KpucTatizais.
[TonimMopdizm.

12. TeroemHicTh. MeTOIM BH3HAYCHHS TCIUIOEMHOCTI Ta3iB, PiIUH 1 TBEpANX TUI. PIBHOMIpHUIT pO3MOIiI
eHeprii 3a cTyneHsmMu BiibHOCTI. Kitacnuna Teopis TermnoeMHocTi. KBaHTOBa Teopish TEMIIOEMHOCTI ra3iB Ta
tBepaux Tin (Einmreitn, [lebait).

13. Tlepmmii 3akoH TepmoauHaMiku. ExTpomis. Tepmonunamiuni ¢yHkmii. Jpyruii 3akoH TepMOIMHAMIKH.
Teopema Kapno. ®azoBi neperBopenns. @opmyna Knaitnepona-Kiaysiyca. [IpaBuiio ¢as.

CraTucTHYHE TJIyMauyeHHs JpPYyroro 3aKkOHY TEpMOJIMHAMIKH. 3B’SI3KM MDK EHTpOMi€l0 Ta
HMOBIpHICTIO.

14. OcHOBHI ysIBJIEHHS KBaHTOBOi cTaTUCTUKHU. Po3momin ['1606ca. BunpomiHtoBaHHS aOCOIIOTHO YOPHOTO
tina. Craructuka @epmi 1 bose, ixHiit 38’430k 31 criiHOM. CTaTUCTHYHE TIyMayeHHS! KBAaHTOBOI MEXaHIKH.

[II. EJIEKTPOMAT'HETU3M

15. EnexTpuyHe i Mar"iTHe Mojisi K 00 €KTHUBHA PEAJIbHICTh, sIKA HE 3BOJUTHCS /10 MEXAHIUHUX SIBHIL.
Teopema T'aycca-Octporpancekoro. EnexTpuunuii moTeHuian. YMOBH Ha TpaHHLl TpoBinHuka. EHepris
€JIEKTPUYHOrO MoJisd. EMHICTB 1 clocoOu ii BUMIpY.

16. Hienektpuku. Enextpuune mone B omgHOpimHOMY mdienektpuky. [lomspuzanis mienekTpukiB. Enepris
MOJIIPU30BAHOTO JIieJIeKTpUKa. MeXaHIYHl CHJIM B EJNeKTPUYHOMY NOJi. BuMiproBaHHA HieNeKTPUYHOT
MPOHUKINBOCTI. CEeTHETOENEeKTPHUKH, TPOBIIHUKHM, HAIMMIBIPOBITHUKYU 1 i30isTopu. Enekrpuune moie B
OJTHOPiAHOMY JieneKkTpuKy. [lomsipusartis qieIeKTPUKIB.

17. Enexrpopyuriitna cuia. KontakTHa pi3HULS oTeHIianiB. TepmMoenekTpuka.

18. 3akoH B3aemoii cTpymiB. 3akoH Ammepa. MarHiTHe mojsie cTpyMy. Jlisi MarHiTHOTO TOJISI Ha CTPYM.
Cuna Jlopenna. [ToTeHIianbHi 1 BUXPOBI MOJIS.

19. Marneruku. MarnitHe mone B MarHeTwkax. [lomspusanis maraerukiB. Ilapa-, mia-, ¢pepomMarHeTuky.
Kpusi namaraiuysanns. Teopii pepomarneTusmy.

20. EnextpomarnitHa iHaykuis. 3akoH inaykuii. [TpaBumno Jlenna B3aemoinnykiii. Po6oTa enexrpopyuriitHoi
CHJIM caMOiHIyKIii. MarHiTHa eHeprisi ctpyMmy. B3aemHa eHepris cTpyMiB.

21. TepmoenekTpoHHa eMicis, poboTa BUXOAy. BTopuHHA eneKTpoHHA eMicisi (eNeKTPOHHO-ENEKTPOHHA 1
10HHO-€JIEKTPOHHA). ABTOEGJIEKTPOHHA eMicCisl. 3aCTOCYBaHHS Pi3HUX €MITEPIB B €IEKTPOHILI.

22. lownizamist 1 pekoMOiHaiis 10HIB B Tra3ax. PyxmuBicTe i0HIB. CaMOCTIHHHUI 1 HECAMOCTIMHUI PO3PAIH.
OcHOBHI ()OpMH CaMOCTIITHOTO pO3pSLY.
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23. 3axoH Kipxroda nis kBasicTalioHapHUX CTpyMiB. BiacHi KoimBaHHsS B MpocTOMY KOHTYpi. Bumyieni
€JIGKTPUYHI KOJMBaHHA. MeTOJl OTpUMaHHs €JeKTPUYHUX KOJIMBAaHb. JICHTMIOPIBChKI KOJMBAHHS B TUIa3Mi.

24. 3axon Oma jy1st 3MiHHOTO cTpyMy. bararodasni ctpymu.

25. PiBuanns MaxkcBenna. EnextpomarniTHi xBuii. EHepris enekTpoMarHiTHUX XBWib. Bekxtop YmoBa-
[oiitinra. Ocumnsitop. BunpomiHioBaHHS €IEKTPOMArHiTHUX XBHJIb.

26. Ilepenaua paniocurHaniB. OCHOBHI €JIE€MEHTH paAlonpuUiMalIbHUX 1 pajionepesarounx IMPHCTPOIB.
[Tpuniun paniosnoxarii.

IV. OIITUKA

27. EnextpomarHiTHa Teopis cBitia. [lIBunakicte cBiT/Ia. MeTonu BU3HAUEHHS IIBUIKOCTI CBiTJIa. MeTonu
OJICpKaHHSA Ta IOCIIUKCHHS €JIEKTPOMArHiTHUX XBWJIb Di3HOI NOBXWMHHU. Pa3oBa i rpynoBa IIBUIKICTH
cBiTia y peuoBuHi. CBiTinHsa YepeHkoBa-Basiiosa.

28. Iurepdepenuis cpitna. KorepentHicts. ExcnepuMenTanbHe 37ificCHeHHS iHTep¢epeHIii CBiTIa.
Iurepdepenuiiini npunaau Ta ixX 3acrocyBaHHA. I[HTepdepeHuiiiHi cnekTpaibHl npuiagu. OcHOBH
rosorpadii.

29. Judpakuis. Ilpunnun Iroiirenca-®@penens. Hudpaxiis Ppenens (Kpyriauil oTBip, Kpall ekpaHa).
Hudpaxiis B mapanensHux npomensx. udpakuiiina rpara Ta ii 3acrocyBanHs. J{udpakuis peHTTeHiBCbKHX
npomeHiB. udpaxiiist mpocTopoBoi rpatu. Po3aiapHa 31aTHICTh MIKPOCKOTIA 1 TEJIECKOTIa.

30. IMonspuzauis ceitna. [lonmsgpusamis mpu BiZOWTTI 1 3aJOMJIEHHI Ha Mexi Jienekrpuka. I[lonsiiiHe
poMeHe3aIoMJIeHHs. PO3MOBCIO/KEHHS CBiTNA B KpHucTanax. O0epTanHs muiomuHu nomspusanii. [ltyane
MOJABIHE TPOMEHE3aJOMJICHHSI Ta HWOTO 3acTOCyBaHHA. IHTepQepeHiliss TOoJIpHU30BaHUX IPOMEHIB.
[Monapu3zaniiiui mpunaam.

31. Jucmepcist cpitma. HopmambHa 1 aHomanmbHa naucrepcisi. MeToaM CIOCTepeKeHHsS. 3aCTOCYBaHHS
iHTephepoMeTpa I CIOCTEPEKECHHS aHOMaJIbHOI aucriepcii. 3B’S30K MK aHOMAJIBHOIO JTUCIEPCIEI0 1
nornuHaHHsIM. EnexTpoHHa Teopis qucnepcii. Po3cisiHHs cBiTia.

32. Wryyna anizorpomis. llITyuyHa aHi30TpoOIis B €IEKTPHYHOMY i MarHiTHOMY mossx. SBumie dapanes.
Edext Keppa.

33. Temmneparypue BurnpomiHtoBaHHs. 3akonu Kipxroda. 3akon Credana-bonpimana. 3akoH 3MIIICHHS
Bina. OOmexeHicTh KiacuuHOi Teopil BumpoMiHioBaHHs. ['imoTe3a [lnmanka. @opmymna [lnanka. Onrudna
MpOMETPIsl.

34. ®otoedekt. Podbotu Croneroa. OcHoBHI 3akoHH (oToedekTa. Piusuusa Ennmreitna. Jocnix Modde-
JoOponpaBoBa. DOTOEIEMEHTH.

35. Tuck citna. Po6otu Jlebenena. Sume Komnrona. Immysnsc doTtona. EnekTpoHu Bigmauu Ta 3aKOHH
30€peXKEeHHS B €IEMEHTAPHUX AKTaX.
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36. OnTtuka cepenoBwmi, 1o pyxatoTbes. Sume Hommutepa. Jlocmix Maiikenbcona. YacTkoBa Teopist
BigHOCHOCTI. IleperBopenns JlopeHua. 3akoH nojaBaHHs IIBUAKOCTEH. Maca, iMmysbe 1 eHepris B Teopii
BiTHOCHOCTI.

V. ATOMHA ®I3UKA I EJIEMEHTH KBAHTOBOI MEXAHIKU

37. EneMeHTH eJIeKTPOHHOI 1 10HHOT onTUKU. OCOOIMBOCTI €1EKTPOCTATUYHOTO 1 MAarHITHOTO (POKYCYBaHHS.
EnekTpoHHO — 1 I0HHO-ONITUYHI CUCTEMH, ETICKTPOHHUN MiKPOCKOII.

38. XBUJIBbOBI BIACTUBOCTI YaCTHHOK peuoBUHH. J(udpakxiiis enexkTpoHiB, ii TeopeTWyHa iHTepHpeTamis i
npakTuyHe 3acrocyBaHHA. CmiBBinHomeHHsa Ae bpoiinsa. PiBusaus Ipeninrepa Ta #oro 3actocyBaHHS
(3amaga TpPO OCHMIISITOP, TPOXO/PKEHHS YACTHHOK dYepe3 TMOTEHLIaNbHI Oap’epn). CraTuctuyHa
iHTepnpeTais KBaHTOBOI MexaHiKu. CITiBBITHOIIICHHS] HEBU3HAYCHOCTEH.

39. bynoBa aroma. [Jlocmiau Pesepdopaa 3 poscisHus anbda-gactuHOK. [Imanerapna mojenb aTtomis, ii
Hemomikn. CHeKTpalibHi 3aKOHOMIpHOCTI. EKcreprMeHTanbHe BH3HAYECHHS MOTEHIIany 30yJDKeHHS Ta
10HI3a1ii aTOMIB.

40. CyuyacHe ysBieHHs mpo Oyl0oBy aToMa Ta aTOMHI criekTpu. KBaHTOBI uncna Ta ixHid (Qi3uuHuil 3MicT.
Ocob6muBocti OynoBH CHEKTpiB ckiaaHux artomiB. CriH enekrpoHa. Bekropna mopmens aroma. [IpaBuia
BiIOOPY TIPH ONTHYHHUX Tepexojax. AToMHu MarHeTusM. IIpoctopoBe kBaHTyBaHHs. CydacHi METOIU
BU3HAUYEHHS MarHITHUX MOMEHTIB aToMiB. EnemMeHTH KBaHTOBOI iHTeprpeTalii egexTiB 3eemana, [lamena-
baka, llITapka. Marnituuii pezonanc (EITP i IMP).

41. TIlepiomnunuii 3akoH MenHzaeneeBa. KBaHTOBa TpakTyBaHHS TMEPIOJAUYHOTO 3aKOHY MeHeneena.
[Mpunnun [Tayni. Enekrporna 0601oHka atoma. PEHTreHiBCbKI CIEKTPH.

42. bynoBa i cCieKTpu MOJIeKyJl. EneKTpoHHi, KOIMBaJIbHI Ta 00€pTaIbHI €HEPTeTUYHI PIBHI 1 MEPEXOan MiXK
Humu. KomoOiHariiine po3cisiHHs cBitia. JltomiHectieH s Ta il oCHOBHI 3akoHOMIpHOCTI. OCHOBHI YSBJICHHS
npo BUMYyIIeHe BunpoMiHtoBaHHs. Jlazepu. Enementu teopii TBepmoro Tinma. Tumm 3B’S3Ky B KpUCTaiax.
OcHOBHI ysBIEHHS 30HHOI Teopii TBeproro Tina. EnexkTtpoHHa Ta mipkoBa mpoBigHocTi. HaanmpoBigHICTb.
Mopnens bapnina, Kynepa, Hpiddepa.

43. Onuc ¢iznyHuX BeIU4YUH oneparopamu. CepeaHi 3HaueHHs (I3UMYHMX BeIMUYUH. Pi3HI mpeacTaBieHHs B
KBaHTOBIM MeXaHili. YHITapHE IEPETBOPCHHSI.

44. Teopis 30ypeHb B KBaHTOBII MexaHimi. CekyspHe piBHSHHA. BTOpuHHE KBaHTYBaHHS.

VI. ®I3UKA ATOMHOTI'O SAJPA

45. dynnamMeHTaIbHI B3a€MO/IIT 1 siepHi cvii. BiactuBocTi HykiI0HIB. HyKIOH-HYKIIOHHA B3a€EMOTISL.
OcHoBHUI cTaH AeiTpoHa. PO3CisTHHS MOBIILHUX HEUTPOHIB MPOTOHAMH. [[0BKHHA HYKJIOH-HYKJIIOHHOTO
po3cisiHHS 1 eeKTUBHUM pajilyc HyKJIOH-HYKJIOHHOI B3aeMO/Iii. BIacTMBOCTI HYKJIOH-HYKJIOHHOI B3a€EMOJIT
Ta {X eKCIepUMEHTAIbHE OOTPYHTYBaHHS.

46. IcnyBaHHSA s1ep, IXHIN CKJIaJ Ta 3arajibHI BJIaCTUBOCTI. Macu Ta eHeprii 3B's13Ky snep. Po3mipu siaep ta
METO/M iX Bu3HaueHHs. [10X0/pKeHHS siiep 1 JpKepesa eHepril 3ipok.
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47. Mopneni anep. Kpamunnana mozaens. @opmyna Beinzekkepa. CriiH-op0OiTaiabHa B3a€MOIIs Ta epHI
o0osoHku. OTHOYaCTUHKOBA 060JIOHKOBA MOJIENb CHEPUIHHUX 1 31e(OpMOBaHUX sAep. MariuHi yncna.
ExcnepumenTanpHe BU3HAUEHHS XapaKTEPUCTUK OJJHOYACTUHKOBHX CTaHiB siaep. KonekTusHi pyxu
HYKJIOHIB B Apax. O0epTaHHsl Ta KOJIMBaHHA sjiep. EkciepiMeHTallbHe BU3HAYEHHS XapaKTEPUCTHK
KOJIEKTUBHUX cTaHiB sifep. Knacudikanisa 30ymkenux craniB saep. CranioHapHi, KBa3icTalliOHApHI CTaHU Ta
CTAHM CYLJILHOTO CHEKTPY. IX XapakTepHCTHKM: TOBHUII Ta MapIialbHUM 4ac KUTTA, BIATIOBIAHI IIMPHHH Ta
I'YCTHHA PIBHIB.

48. SnepHi peaxiii. BusHaueHHs saepHoi peakiii, KaHamy peakiiii, paaiycy kanamy. Knacudikamii saepHux
peakiiiii 3a eHeprielo Ta TUIIOM YaCTHHKH-CHApAIY, 32 TUIIOM Ta MEXaHI3MOM peakllii, 3a KUIbKICTIO
YaCTUHOK y KiHIIeBOMY cTaHi peakiii. [Tpsmi Ta koMmayH nmporiecy. 3aKOHU 30€peKeHHS B SICPHUX
peakiisx. 30epexxenns eneprii. Eneprernunuii 6amanc ( Q ) — peakiii Ta iforo Bu3HadeHHs. 30epeKeHHS
immynbey. KinemaTuka saepHux peaxiiiii (cucTeMu BiJUTIKY: TabopaTopHa Ta IIEHTpa Mac, 3B'SI30K MTOMIX
HUMH). 30epeKeHHSI MOMEHTY KUIBKOCTI pyXy Ta MapHOCTi. 30epekeHHs 130TonuuHoro criiny. [Iposs
3aKOHIB 30epeKEHHS B €KCIIEPUMEHTAIIEHO CIIOCTEPEKIIMBUX XapaKTEPUCTHKAX.

49. OcHOBHI XapaKTEPUCTUKH SEPHUX PEaKIliii, 110 BUMiptotoThes. [ToBHuUH, tudepeniianpHuii Ta
napuianbHui nepepizu peakuii. @yHKIIT 30ypKeHHS. 3B'130K MOMIK MOXKIIMBICTIO Ta MEPEPI30M peaKilii.
[IpoBeeHHs eKCIIEPUMEHTY 110 BU3HAYCHHIO Mepepi3iB peakuii. .KiacuuHe Ta KBaHTOBO-MEXaHIYHE
BH3HAYECHHS TIepepi3iB peakilii. [IpykHe po3cissHHS: ysBIeHHS po (Ha30Buit aHami3. 3B'130K MOMIXK
MIPOILIECaMU MPYKHOTO PO3CISHHS Ta HENPYKHUX PEaKLiid.

50. Peaxiiii 3 yTBOpeHHIM CKJaieHoro siapa. ['inore3a bopa. YsBieHHs Mpo MIMPUHH CTaHiB KOMIAYHI-S1pa
Ta yac peakiii. [IpuHIun geranpHOi piBHOBaru. BusHaueHHs niepepizy peakiliii 3a JOoMOT o0 nepepisiB
peakiiii yTBOPEHHsI CKJIaIEHOTO sIpa.

Hepesonancua teopis peakuiidl. Tepmoaunamika sigep CTaTUCTUYHI BIACTUBOCTI SJICPHUX PIBHIB.
Pe3onancHa Teopist peakuiil Ipy Manux eHeprisx. EkcriepuMeHTanbHe BU3HAYCHHS [IIUPHH CTaHIB
kommayH-saep. [loain siaep mia giero HeHTpoHiB. Mexani3Mm oAty siapa. [3omepu dopmu. Peakiii
YTBOPEHHS IITYYHUX HAJIBAXKKUX €IEMEHTIB.

51. Ilpsmi peakmii. .Judpakuiiina momens npsaMux peakmiin. ONTHYHA MOJENb TPYKHOTO PO3CISTHHS;
ONTHUYHHUKA TOTEHINIAT, TJIOOAJbHI ONTHUYHI MOTEHINIaT. MeToa TIoCKuX Ta 30ypeHUX XBWJIb. BU3HaueHHS
€Hepril, CHiHIB Ta MapHOCTEH OJHOYACTHMHKOBHUX Ta KOJIEKTMBHHMX 30YyJKEHUX CTaHIB flep 3a JOMOMOIOI0
NPSIMUX PEaKIiil.

52. PamioaxtuBHHT posmax. Moro 3axonu. Pamioaxrtumi psan. SlmepHa izomepis. Edext MeccGayepa.
Anbga-posnaa Ta HOro KBaHTOBO-MeXaHiuHa iHTeprperamis. bera- Ta ramma-posmaau. K-3axorieHHS.
Heiirpuno. Ilpupoana ta mry4Ha panioakTUBHOCTI. [IpakTHyHe BUKOPUCTAHHS MITYYHOI paiOaKTUBHOCTI
(MeTox MiYeHUX aTOMIB, aKTHBALIMHUI aHATI3 Ta iHIIE).

53. IIpobnemMu BUKOpHUCTAHHS BHYTPIIIHbOSACpHOI eHeprii. JlaHirorosi TepmosiaepHi peakmii. [Tpunnummn
POOOTH SIIEPHUX PEAKTOPIB.

54. Jlxxepena HEUTpoHiB. CIEKTPOMETPist HEUTPOHiB. JleTeKTOpH HEUTPOHIB.

55. TlpuHUMIUM Ta METOAM peecTpauii 3apsAIKEHHMX 4YacTUHOK. [IpOXO/PKEHHS MIBHIKUX 3apsKEHUX
YaCTUHOK Ta JKOPCTKHX (POTOHIB Kpi3b peuoBuHy. Kamepa Binmbcona. lowizamiiiHi metoam peectpaiii.
CuvHTWIAMINHT  TiYWIbHUKA. PeecTparisi 9acTMHOK B (OTOEMYJbCIAX. UEpEeHKOBCHKHM JIIYMIBHUK,
OynwbaikoBa kamMepa. Mar"iTHuii criekTpoMeTp. HamiBnpoBiAHUKOBI IETEKTOPH. .
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56. IlpuckoproBadi 3apsyKeHUX 4acTUHOK. [Ipsmi Ta HempsiMi MeTOIM MPUCKOpPEHHS. [HIyKUiiHUNA MeTox
npuUcKopeHHs (OeTaTpoH, MIKpOTpoH). Pe3oHaHCHI MeTOAM NPUCKOpeHHS (LMKIOTPOH), JIiHIHHI
MIPHUCKOPIOBAYi.

57. BnacTuBOCTI eeMEHTapHUX YAaCTHHOK. YTBOPEHHS Map €JIEKTPOH-TIO3UTPOHIB Ta iX MEpEeTBOPEHHS B
¢doronu. B3aemopiss HaAMIBUAKUX YAaCTHMHOK 3 PEUOBMHOIO. Me30HH, iX BIAKPUTTS Ta BIIACTHUBOCTI.
INneponn. Yactuaku Ta aHTHYaCTHHKU. KBapku, riroonn. BzaeMonepeTBOpEeHHS €JIeMEHTApHUX YaCTHHOK.

58. Kocmiuyni mpomeni. Ckiaa HEepBUHHOI KOMIIOHEHTH. 3arajbHa KapTHHA IPOXOKEHHS KOCMIUYHHUX
MPOMEHIB Kpi3b aTtMocdepy. KopcTka 1 M’sika KOMIOHEHTH. ENeKTpOHHO-(QOTOHHI Ta eleKTPOHHOsAICpHI
37IMBH.
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