MiHiCTepCTBO OCBITH i HAyKu YKpaiHU

HixuHcbkuit nepxaBHUll yHiBepcuTeT iMeHi Mukoiu ["oross

3ATBEP/DKEHO
[TpuiiMaIbHOIO KOMICI€IO

Tpotokon Ne ¥ i /7 #miit” 2021 p.

/FV\/" FIPL'I;MBHOI KoMmicii
ﬁ 7+ % {Of; Q\aMonneHKo

ITPOT'PAMA

(paxosoro icnury 3 Qi3 UKH

OcBiTHiii piBeHb: MaricTp

OcsiTHbO-TIpOdeciitia nporpama: [Ipukinagaa ¢i3uka i HaHOMaTepianu
Crenianphicts: 105 IMpuknanna ¢izuka i HaHOMaTepianu

Ha ocHOBI: OCBITHBOT'O CTYyIIE€Hs OaKaiaBpa, Maricrpa,

OCBITHBO-KBaJTi(hiKaLliHHOTO piBHA clIeriajicTa

PO3TJIAHYTO ta 3ATBEPJIUKEHO

Ha 3aciganHi BueHoi paau ¢gakynsrery
NPUPOAHUYO-TeorpadiuHuX 1 TOUHUX HAYK
[Tporoxon Ne 6 Bijg 27 ciuns 2021 p.

['onosa Buenoi paau

(7/ -~ Cenuenko I'.T".

Hixun 2021




I[TOACHIOBAJIbHA 3AITMCKA

Tonoenum 3a80annsam 6cmynnoco exzamery 3 GI3UKU € BUSIBJIICHHS Y BCTYITHUKIB Ha HABUYAHHS 3a
OCBITHBO-TIPO(ECIITHOIO TIPOTPaMOI0 MaricTpa iX CTyIeHs MiIrOTOBKH 3 KypCy 3arajibHoOi (Pi3uKH.

Exzamen mae na memi iepeBIpUTH PIBEHb 3aCBOEHHS a0ITypiEHTaMU HaWBaXJIMBIIITNX TIOJI0XKCHb
GI3MYHMX HayK, 10 BUBYAJIMCS Ha piBHI OakajiaBpa, TOTOBHICTh J0 TMOJATBIIOI MOKIMBOCTI OBOJIO-
JIHHS POrPaMolo0 3 Kypcy (Gi3uKd Ha PiBHI MaricrTp.

OcH06010 npocpamu ex3amery € Jito4a HaB4aJIbHa TIPorpaMa 3 Kypcy «3araibHol (i3UKim».

PiBenb cdopmoBaHOCTi 3HaHb, YMIHb Ta HAaBUYOK BCTYIHHKIB BIIMOBIIHO JO OCBITHBO-
KBaJTI(hiKaIIIHOT XapaKTePUCTUKU TIOBUHEH 3a/I0BOJIBHSITH HACTYITHI BAMOTH:

- 3HaTH (aKTUYHMIA MaTepial 13 Kypcy 3arajbHoi (i3uKH, TepeadadeHuii mporpamMoro MiHic-
TEpCTBA OCBITH 1 HAYKH YKpaiHH, [0 BKJIIOYAE HAYKOBI TIOHATTS, €KCIIEPUMEHTAIBHI (PaKTH 1 3aKOHH,
SK KJIACHYHOI Teopii, Tak 1 CydacHoi (i3uku, 30KpeMa, MexaHiku HbloToHa, MOJIeKyIIpHO-KIHETUIHOI
Teopii OyJOBH PEUOBUHH, TEPMOMHAMIKH, KIIACHYHOI EJICKTPOANHAMIKI Ta EJISKTPOHHOI TEOpil pedo-
BHHH, (POTOHHOI MPHUPOJN CBITIIA, CIICIIAILHOI 1 3arajibHOI Teopii BITHOCHOCTI, KBAHTOBOI MEXaHIKH,
(i3MKHM aTOMHOT CHCTEMH €JIEMEHTapHHUX YaCTOK TOIIIO;

- MaTy 3HaHHS JIaJICKTHKO-MaTePialiCTUHYHUX OCHOB (DI3MYHOI HAYKH 1 MPOILIECY il PO3BUTKY,
HEPO3PHUBHOT'O B3aEMO3B 513Ky (Pi3uKH 1 himocodii;

- pO3yMITH 3HaYCHHS TEOPii y PO3BUTKY (DI3UKH 1 pOJIb TEOPETHUHUX METOIIB JOCIIIKEHHSI,

- YMITH KOPUCTYBATUCSI MATEMaTHYHUM ariapatom (izukwu;

- pO3YMITH POJIb EKCIIEPUMEHTY Y (Pi3UuHIi HayIIi;

- 3HaTH (PyHIAMEHTAIbHI 3aKOHH, 1110 BiJIITpaJId BUPIIIAIBLHY POJIb B icTOpii (Pi3UKH;

- MarTy 3HaHHS METOJUKH CY9aCHOTO (hi3MYHOTO EKCIIEPUMEHTY, YMiHHS CAMOCTIHHO TPOBOJIHU-
TH HalmpocTiir 1a0opaTopHi JOCHTIIKEHHS, BKIIFOYAI0UX POOOTY 13 Cy4acCHUMU MPHIIAIaMHU;

- PO3YMITH CHiBBiTHOIIIEHHS TEOpii i €KCIIEPUMEHTY, IXHIM HEpO3PUBHUMN 3B 530K 1 TOTEpe-
MIHHO HaTpaBIISIIOYY POJIb;

- YITKO PO3YyMITH MEXi 3aCTOCYBaHHS TEOPIii; MATH HASBHICTH MOJIITEXHIYHOTO KPYTO30pY;

- YMITH 3aCTOCOBYBATH OTPUMAaHi TEOPETHYHI 3HAHHS TPU PO3B’s3aHHI MPAKTUYHUX 33]1a4, Ha-
BUYKHU i yMIHHSI PillICHHS PI3HOMAaHITHUX 337134,

- MaTH MorMOJIeHi 3HaHHS 3 (i3uKu a00 CYMIKHOT 3 HEIO HAYKH, 110 3a0e31euyt0Th BUBUCHHS
1 3aCBOEHHSI METOJIMKM HAYKOBUX JOCIIKEHB; BMITH PO3IJISIaTH BC1 OTpUMaHi 3HAHHS B iXHIN €THOC-
Ti 1 B3a€EMO3B’SI3KY;

- po3yMiTH (Gi3U4HYy KapTUHY CBITY Ta YMITH BUAUIUTH 1 JIOTTYHO OOTPYHTYBATH Y 11ii KapTUHI
MicIie 1 3HaYeHHsI Oy/Ib-sIKOT0 (PI3MYHOTO SBUIIA 1 TOHATTS,

- 3HATW OCHOBHI MOHATTS, 3aKOHU 1 IPUHIHITY YCIX PO3AUTIB KJIACHYHOI 1 Cy4acHOI (pi3HKH.

KPUTEPII OLIIHIOBAHH

[Tix yac oriHIOBaHHS BiAMOBiEH BCTYIHUKIB PEKOMEHAYETHCS KOPUCTYBATUCh TAKUMH KPH-
TEPISIMHU.

PesynpraTi CKagaHHS BCTYIMHOTO €K3aMEHY BM3HAYAIOTHCA OILIHKaMU “‘BiIMIHHO”, “‘moope”,
“3aI0BUILHO”, ““HE3aI0BIIILHO”.

Ominka “igMinao” (190...200 6asiB) BHCTABJISIETHCS 3a IPYHTOBHY BiJIOBIfb, SIKa 3aCBiqUye
TITMOOKI Ta YCBIZIOMIICH] 3HAHHS abiTypi€eHTOM BIIMOBITHOTO MaTtepiary Kypcy (i3uKu Ta BUTBHO OIle-
pyBaTH HAyKOBOIO TEPMIHOJIOTI€I0, BUKOPHCTOBYBATH CydacHi Teopii [Uis NOSICHEHHS (DI3MYHUX SIBHII]
Ta B3a€MO3B’SI3Ky MK HIMH, BOJIOAIHHS Cy4aCHIMH METOAaMH HAaBYAHHS, a TAKOXK YMIHHS BUKOPHC-

TOBYBAaTH HAOyTi 3HAHHS HA MPAKTHIIL.



Ominka “moope” (175...189 GaitiB) BUCTABISIETHCS 3a BiMOBI/Ib, KA 3aCBIIUy€E 3HAHHS a0iTyi-
€HTOM BIJIMOBIHOTO HABYAIBHOTO MaTepialy, BMIHHS BHKOPHCTOBYBATH MOTrO Ha MPAKTHII, BMIHHS
TUTAHYBaTH Ta BUKOPHUCTATH B HABYAJIBHOMY IIPOIIECI IEMOHCTpAIiHHUN €KCIICPHUMEHT, ajie MPH BiJI-
MOBIJII abITYpIEHT BiMYYBa€ YCKIAIHEHHS Ta JOMYCKAaE HETOYHOCTI B TPAKTyBaHHI TIEBHUX (PI3UIHUX
npooJieM, iX TCOPETUIHOMY y3arajJbHEeHHI Ta aHaTi31.

Ominka “3agoBiibHo” (160...174 GaiiB) BUCTABIIETHCS 3a BiMOBIb, IKa 3aCBiqUy€, 110 abiTy-
PIEHT 3Ha€ HABYAJIBLHUM MaTepiai, GOopMyIIIOBaHHS OCHOBHUX TE€OPil, 3aKOHIB, BMI€ MOSICHUTH (i13U4-
HUI 3MICT MaTeMaTUYHUX BHPA3iB, IO OMUCYIOTh (PI3UUHI 3aKOHOMIPHOCTI ajieé He MOXKE JOCTaTHbO
apryMEHTOBaHO C(hOPMYJIFOBATH BUCHOBKH, BMIJIO ITOB’SI3aTH TEOPETHYHI Y3aralbHEHHS 3 TIPAKTUKOIO,
BiJTYyBa€ TPYAHOIIIl Ta JOITyCKa€ HETOUYHOCTI IMPH PO3B’I3yBaHHI 3a/1a4.

Ominka “ne3anoBiibno” (100...159 Gann) BUCTABISETHCS 3a BIAMOBIb, SIKA 3aCBiIUy€e HE3HAH-
Hs1 a0ITYpIEHTOM BIIIOBITHOTO MaTepiany Kypcy (Pi3uku Ta ii TUAAKTUKH, OCHOBHUX (DI3UYHHX 3aKO-
HIB Ta TEOpii, HEBMIHHS MOSICHUTH B3aEMO3B 30K Ta B3a€EMOOOYMOBIIEHICTD (DI3UYHUX SIBUII, HEB-
MIHHS pO3B’s13yBaTH (Di3MUHI 3a/1a4i Ta BAKOPUCTOBYBATH HABYATIBHHUN (DI3MIHHUMA €KCIICPUMEHT.

Ex3amMen npoBouThes B ycHil abo miuckMoBii popmi. Ha ek3ameni abiTypieHTaM MPOIOHYETHCS
KOMIUIEKT OUIETIB, KOXKEH 3 SIKUX CKJIATAETHCS 3 TPHOX TEOPETUYHUX MUTaHb. O3HAHOMUBIIIKCE 13 3Mi-
cToM Oiera, abITypieHT TOTYE BIAMOBIb, Y SAKIH MOKA3ye piBEHb CBOEI 3arajbHOI MIATOTOBKH 13 3ara-
JBHOTO KypCy (Di3HKH.

3MICT I[TPOI'PAMU

Mexanika

1. OcHoBHI NOHATTA KiHeMaTUKU. Tpu crocobu 3aiaHHs pyxy MarepiaibHoi Touku. Kinemaru-
yHi piBHSAHHA pyXy. Knacudikamis mexaniyaux pyxis. LLIBUAKICTb 1 IpUCKOpEHHS MaTepiajibHOI TOY-
ky. [IpuHIMIT HE3aIeKHOCTI PYXIB.

2. KyroBe nepemillieHHs, KyToBa IIBUIKICTh 1 KyToBe IpUcKopeHHs. JIiHiiHI 1 KyTOBI BEJIHYU-
HHU, iX B3a€EMO3B’s130K. PIBHSHHS pyXy TOUKU O KOITY.

3. OcHoBHi 3amaul quHamikd. [lepmii 3akoH HetoToHa Ta Hacmigky 3 HbOro. pyruil 3akoH
Hetotona. [TpuHIMNI MPUYMHHOCTI Ta MPUHIMUIT HE3aJIeKHOCTI A1l cuil. TpeTiit 3akoH HetoToHa Ta io-
T'O HaCJIJIKH.

4. IMmyneC TOYKH, TUIA 1 CUIM. 3aKOH 30€peXeHHs IMITYJIbCy 3aMKHEHOI CUCTEMH. 3aKoH 30e-
PEeKEHHSI POEKIIIi IMITYJIbCY.

5. Pyx Tina 13 3mMiHHOIO Macoro. PiBHsHHA Memiepebkoro. @opmyna LlionkoBcskoro. PeakTus-
HUX pyX.

6. 3akoH 30epekeHHs eHeprii. AOCOMOTHO MPYXHUM yaap. AGcomoTHO HenpyxHui yaap. Ko-
e(IIieHT BITHOBICHHS. ballicTHUHMI MasTHHK.

7. ObmexxeHHs knacuuHoi MexaHiku Herotona. [loctynatu EfnmiTeiina. BimHOCHICTH 011-
HouacHocTi. [lepeTrBopenns Jlopenna. BimHOCHICTh JOBXHH 1 IHTEpBaJIiB Yacy. PensTUBICTChKUIA
3aKOH JIOJIaBAHHS IIBUKOCTEH.

8. MomeHT iHeplii MaTepiaibHOi TOUKH, TBepaoro Tina. Teopema [lTeitHepa. MOMEHT imMITyiib-
Cy 1 MOMEHT CHJIM MaTepiaibHOI TOUKH. 3aKOH 30€peXKEeHHSI MOMEHTY IMITYJIbCy MaTeplaibHOi TOUKH.

9. 3aryxaroui konuBaHHA. KoediieHT 3aTyxaHHS, Jorapu@MiuHUN JEKPEeMEHT, 10OpOT-
HICTb, iX 3B’SI30K 13 MapaMeTpaMH KOJIMBAJIbHOI CUCTEMH.

10. Bumymieni konuBaHHsA. JludepeHuiaibHe pIBHIHHA BHUMYIICHUX KOJWBaHb, WOTO
po3B’si3yBaHHs. Pe3oHaHc.



11. Cumm npyxHocTi. Buau nedopmairiii, 3akon ['yka. [iarpama negopmyBaHHs.
12. Cuim Tepts (cyxe, B’si3ke). MeToa rpaHnYHOTO KyTta. MeToa nagardoi Kyabku. Posib cun
TepTS y PUPO/Ii, TOOYTI, TEXHIIII.

MouekyspHa ¢iznka Ta OCHOBH TEPMOAUHAMIKH

1. Ocnogni nmonoxxkeradss MKT rasiB 1 iX ekcriepuMeHTalIbHEe 00TrpyHTYBaHHsA. OCHOBHE PiBHSH-
Hs MKT razis. ['a30Bi 3akonn. 3akoH ABorajipo. Cymill i7iealIbHUX Ta3iB, 3aK0H [[anpToHa.

2. Posmopain mBuaKocTel Mosiekyl 3a MakcBenoMm. BuMiproBaHHS MIBUIKOCTEH MOJIEKYI, J10-
cmina Hlrepna. bapomerpuuna dhopmymna. Posmoain Makcsemia-bonbsiimana. EkciepuMenTaibHe BU-
3HaYeHHs yKciia ABOTaipo.

3. CepenHs TOBXHWHA 1 CEpeIHIN Yac BUIBHOTO Mpo0iry Mosiekyi. Judysis. BayTpiniHe TepTs.
TermmonpoBiIHICTE. 3aKOHOMIPHOCTI 1 KOe(IlI€EHTH SBUII] IIEPEHECEHHS.

4. Tlepie HaYamo TEPMOIUHAMIKU. 3aCTOCYBAHHS MEPIIOr0 Hayalla TEPMOIMHAMIKH JI0 13011pO-
rieciB. PiBasHHS Maiiepa. Po3moain eHeprii MOJIeKyIT 3a CTYNCHSIMH BUIBHOCTI. TeIoeMHICTD i/1eaib-
Horo ra3y. Aniabarnunuii iporiec. PiBusuus [lyacona. IomiTporHuii mporiec.

5. O6opotHi 1 HeobopoTHi nporecu. Komnosi npotiecu (uukiu). Hukn KapHo Ta #ioro koediri-
€HT KOPUCHOT Jii.

6. pyre nauano trepmoauHamiku. Teopema Kapno. 3Benena Temnora. Hepisaicts Kiaysiyca.
[TonsTTs npo enrpormiro. Teopema Hepacra. HegocskHICTs aOCOMIOTHOTO HYJIS.

7. BigxujeHHS BJIaCTUBOCTEH Ta3iB BiJ i1eaIbHOCTI. EKCieprMeHTanbHI 130TEPMH PealbHOTO
ra3y. PiBusans Ban nep Baanbca. IlopiBHsHHS 130TepM Ban nep Baanbca 3 ekcniepuMeHTaIbHUMHA
130Tepmamu. Kputuunuii cta.

8. BnactuBocTi piakoro crany. [loepxneBuii map piaunau. [loBepxHeBuit HaTAr. 3MOUyBaHHS.
Kamninspni siBuma. ®@opmyna Jlamnaca. Tuck Hacu4eHHUX mapiB HaJl MEHICKOM.

9. AmopdHi 1 kpucTamiudi Tina. JlaneHiil TOPSIOK y KpHucTanaxX. XapaKTepUCTHUKH KPUCTATIIB.
Knacudikarrist kpucraiis 3a TUTIOM 3B’s13KiB. AHI30TpoIIist KpuctatiB. Jledextu B kpucranax.

10. Ionstrs ¢da3u. KpuBa dazoBoi piBHOBaru. BumapoByBanns. PiBHsuus Kianeiipona-
Knay-3iyca. Kuninns. CyOnimartisi, TuiaBieHHs Ta KpucTaiizamis TBepaux Til. [loTpiitHa Touka.

EnexTpuka Ta MaraeTusm

1. Enextpuunwii 3apsia. 3akon Kynona. Enextpuune nosne ta ioro HanpyxeHictb. [IpuHiun
cynepnosutiii. Teopema ["ayca. Enextpudne mose 3apspKeHol IIONMHE, cepu, IITiHIpa.

2. PoOota cui enexktpocTatnyHoro nois. [loTeHmiansHuil XapakTep elIeKTpoCcTaTHYHOTO TMOo-
ast. Hupkynsnis Bekropa HanpyxeHocTi. [orenmian. 38’30k MK TOTEHITIAIOM 1 HaNPYKEHICTIO
nons. [lorenmian monst TOYKOBOTO 3apsAay 1 cucteMu 3apsaiB. KonaeHncatopu Ta iX eneKTpOeEM-
HICTb. €Hepris 1 TYCTHHA €Heprii eNeKTPOCTATUIHOTO MOJSL.

3. Enextpuunuii ctpym. PiBHAHHS HemepepBHOCTI. YMOBa CTAaI[iOHAPHOCTI CTPyMy. 3aKOH
Owma s pinsHKY Kosa. 3akoH Owma B nudepenuiiniii ¢opmi. Croponni cunn EPC. 3akon Oma
JUTSE HEOAHOPIAHOT JUISHKY KOJIa 1 i1l TOBHOTO Koja. Po6oTa 1 MOTYX HICTh MOCTIHHOTO CTPyMY.
[Tpasuna Kipxroga Ta ix 3acTocyBaHHs ISl pO3PaxyHKIB CKIaJHUX €ICKTPUIHUX K1

4. EnexkTpoIpoBiTHICTh €IEKTPOJITIB, ra3iB, HaMIBNPOBIIHUKIB. KOHTaKkTHA pi3HHUIA MOTEH-
iayiB B MeTanax i HamiBIpoBigHuKax. [Ipsami Ta o6epHeHi TepmoenekTpuuHi siBumia. Hamisopo-
BiJTHUKOBI JIIOJIA Ta TPAH3UCTOPH.

5. MarniTHe mosie eleKTpUIHOro cTpyMy. [HAYKIIis 1 HaNPY>KEeHICTh MarHITHOTO MOJIsL. 3aKOH
bio-CaBapa-Jlamiaca. MarHiTHe mose mpsmMoro mpoBigHUKa 3 cTpyMoM. L{upkynsiiist BekTopa iH-



JYKIIi1 MarHiTHOTO MoJjsi. 3aKOH MOBHOTO cTpyMy. 3akoH Amrepa. KoHTyp 13 cTpymMOM B MarsiT-
Homy nioni. Cuna Jlopenna. Edext Xomna ta iforo 3acTocyBaHHS.

6. EnextpomartiTHa iHIyKIlisA. 3aKOH €JIEKTPOMAarHiTHOI iHaykilii dapasaes Ta npasuio Jle-
Hia. CaMoiHaykilis Ta B3aemoiraykiis, EPC caMoiHaykIlii Ta B3aeMOIHIYKINI. [HIyKTHBHICTB.
[aaykTHBHICTE coneHoina. EHepris 1 TycTHHA €Heprii MarHiTHOTO TOJIA.

7. Onepxanusa 3MiHHOi EPC. KBazictamionapauii ctpyMm. 3akoH Oma ajisg KoJjia 3MIHHOTO
cTpyMy. Pesonanc Hanpyr. Po6oTa 1 moTyXHICTh 3MiHHOTO cTpyMy. KOMITIEKCHI aMILTITyIu CTPY-
My, Hanpyru. KOMIUIEKCHI eeKTpUYHI OMOpH.

8. Enextpuunuil xonuBansHUN KOHTYp. BnacHi, 3aTyxaioum, BUMYIIEHI €JIEKTPUYHI KOJIH-
BaHHs. Pe3oHaHc.

9. Buxpose enektpuune nosie. Ctpym 3mimeHHs. PiBHAHHS MakcBesuia B iHTETpajabHIA Ta
nudepeniiitHii Gopmi. EnexkTpoMartiTHe mose.

10.TT0CcK1 eIeKTpOMAarHiTHI XBWI Y BaKyyMi, MBHIAKICTh iX momupeHHs. Jocmiau I'epia.
Enepris enexrpomarnitHoi XxBuii. [lorik eneprii. Bekrop IloiiTinra.

Onruka

1. IIpenmet ontuku. EnexTpomarHiTHa mpupoza ceitia. [xepena 1 npuiimMayi cBiTIa.

2. OcHOBHI eHepreTHuHi BeanuuHU. OCHOBHI CBITIIOBI BennuuHU. DotomeTpis. PoTomeTpu
Ta 1X 3aCTOCYBaHHSI.

3. [Ipuanun depma. 3aKoHU BIMOMBAHHS 1 3aJIOMJIeHHS cBiT/a. [ToBHE BiOMBaHHS. 3aI0M-
JICHHS 1 BiOMBAHHS MPOMEHIB cepruyHOrO MmoBepxHero. [[3epkama. dopmyna chepuyHoro a3ep-
Kana.

4. Tounki niH3u. ®opmyna TOHKOT JIiH3U. AGeparrii J1iH3 1 ONTUYHUX CHUCTEM.

5. Haknaganns ciTioBux xBuib. [Ipuniun cyneprosuiii. [HTepdepenttis CBITIOBUX XBUIIb.
YmMmoBa iHTepdepeHIiitnux MmakcuMymiB 1 MiHiMmyMmiB. Korepentnicts. YacoBa i mpocTopoBa Kore-
PEHTHICTb.

6. [nTepdepenttis B TOHKMX TUTIBKAX 1 TutacTUHKaX. CMyTry piBHOTO HaXMITy 1 piBHOT TOBIIH-
Hu. Kinbisg HetoTona.

7. Mudpaxiis xpuib. [Ipunnun [oirenca-®@penens. Judpaxuis @penens 1 OpayHrodepa.
Hudpaxiis @payarodepa Bia urimman. udpakiiiiina rpaTka.

8. Mudpakiis Ha ABO- 1 TpUBUMIpHUX penriTkax. Judpakiiiss peHTreHIBCbKUX MPOMEHIB.
®opmyna Bynwda-bperra. [Ipunnun rojorpadii. Meroxa [enucroka.

9. Ilpupoane i monspu3oBane cBiTio. JliHiliHa, eTinTHYHA 1 KojoBa noispusamis. [lomspu-
3aTopH 1 aHamizaropu. 3akoH Maimoca. [Tonspusamist cBiTia npu BinOMBaHHI 1 3anmomiieHHi. Kyt
Bprocrepa. Iloasiline mpomenezamomiieHHs. OTHOBICHI 1 IBOBICHI KPUCTAIH.

10. HopmanbHa i anomanpHa nucnepcii cBiTia. EnekTpoHHa Teopis aucnepcii i mOTIMHAHHS
CBITJIA.

ATOMHa i sixepHa dizuka
1. ®oroenextpuunuii epexr. Jlocmimkenns CroneroBa. KBantoBa Teopist poroedexTy.
2. Ceitno sk notik (oroHiB. Maca Ta immynbsc ¢oroHiB. Edexr Komnrona. Kopmyckymsipao-
XBWJIBOBHH Tyalti3m cBiTia. KBantyBanus eneprii BunpomintoBants. ®opmyna [Tnanka.
3. PiBHOBa)XHE BUIPOMIHIOBAaHHS Ta HOTO XapaKTEpUCTUKU. BunpomintoBaHHS abCOIIOTHO YOp-
Horo Tina. 3akoH Kipxroda. 3akon Credana — bonbimana. 3akon 3mimensas Bina. Po3nozin eneprii B
criektpi BunpominroBanHs AUT.@opmyna Penest — Jxunca. OnTudHa mipoMeTpis.



4. Mudpaxmis enextponiB. Jocminu Jleicona 1 [xepmepa. Xpui ge bpotins. CriBBiIHOIIEHHS
HeBu3HaueHocTel [ eizenbepra.

5. CnextpabHi cepii BunpoMiHtoBanHs atomiB. Jlocmiau Pesepdopmaa. [loctymatu bopa. Atom
BojHIO 10 bopy. [Toctynatu bopa 3 mo3wuriiit kBanToBoi MexaHiku. [IpuHImn BiamosigHOCTI. Jlocmin
®panka i ['epra.

6. KBanTyBaHHs eHeprii, MOMEHTY IMITYJIbCY 1 MPOEKIIi MOMEHTY IMITYJIbCY. MeXaHIuHu 1 Mar-
HITHHA MOMEHT OaratoesnektponHoro aroma. Jlocmiau ItepHa i ['epnaxa, 'ayncmira ta YieHOeka.
CI1iH 1 MarHiTHAH MOMEHT €JIEKTPOHA.

7. KBanTtoBi uncia enektpona B aromi. [Ipuanun Ilaym. EnekrponHi mapu 6arato eieKTpoH-
HuX aToMiB. [lepioguuHiCTh XiMIYHHMX BIacTHBOCTeH aToMiB. Cuctema enemenTis J1.1. Menaeneesa.

8. l'ambMiBHE PEHTIEHIBChKE BUITPOMIHIOBAHHS Ta MOTO CIEKTp. XapaKTepPUCTUYHE PEHTTCHIB-
ChKe BUIIPOMIHIOBaHHS. 3aKOH Mo3:i. 3acTOCyBaHHS PEHTI€HIBCHKHUX ITPOMEHIB.

9. KBanTtoBa Teopis TerI0eMHOCTI. TerIonpoBIAHICTh AiCIEKTPUIHUX KpUCTaTiB. DOHOHH.

10. KsanToOBI sIBHINA MPH HU3BKUX Temiieparypax. HaanposigHicTs. HaammmHHICTS.

11. TloHATTS TpO XIMIYHHKA 3B 530K 1 BaJIEHTHICTH. MosekyisipHi criektpu. KoMOiHariiiHe po3ci-
stHHSA cBiTia. JIrominectenttis. I[Tpasumo Ctokca.

12. CrionTanHe 1 iHAyKOBaHe BUIIPOMiHIOBaHH:. BynoBa 1 mpuHImn pobotr pyOoiHOBOTO Jazepa.
I'eniii-HeoHOBUIT 1a3ep. 3acTOCyBaHHS Jla3epiB.

13. Cknan simpa. 3apsin 1 MmacoBe uucio siapa. Enepris 38°s3ky saep. Jedekt macu. MoMeHT 1m-
MyJIbCY 1 MAarHITHAIA MOMEHT SIIpa.

14. SAnepni cwm. Moesi aTOMHOTO sipa.

15. Bumie pamioaKTHBHOCTI. 3aKOH Pa/lioaKTHBHOTO po3mnafdy. [IpaBuma 3mimmeHHs 1 paioakTHB-
Hi ciM’i. Jlo3umMeTpist palioakTHBHOTO BUTIPOMIHIOBAaHHSI.

16. Tlomin Baxkkux simep. JlaHiroroa peaxiiist moaity. SInepHi peakTopy Ha TETUIOBUX 1 IIBHIKUX
HEUTpOHAX. 3aCTOCYBaHHS Pa/Ii0aKTUBHUX 130TOIIB. SIepHa eHepreTrka.

17. Peaxmii TepMOSAEPHOTO CUHTE3Y, YMOBH iX 3ilicHeHHs. KepoBaHuii TepMOsIEpHUI CUHTE3:
MIEPCTIEKTUBY Ta MPOOIEMHU.

18. 3aranpHi BiIOMOCTI IIpO €lIeMEHTapHI YacTUHKU. AHTHYacThHKU. Kiacudikaris enemeHTap-
HUX YaCTUHOK. JlenToHu 1 aapoHu. Me3onwu i 6apionu. [ToHATTS ipo KBapKH, ajpoOHH.

19. ®ynnmamenTanbHi B3aemomii. YacTuHKM — HOCI yHIamMeHTansHOI B3aemogii. dyHnameHTa-
JIBHI B3a€MO/IIT 1 eBoTroltist BeecBiTy.

3PA30K 3AB/IAHb
Bapianr 1

1. Ocnosni nonoxxenHst MKT rasiB 1 iX ekcriepuMeHTaIbHe 00rpyHTyBaHHsI. OCHOBHE PiBHSIHHS
MKT rasis. ['a30Bi 3akonu. 3akon ABoraapo. CyMiml ifieadbHUX Ta3iB, 3aK0H JlanbpToHa.

2. Buxpose enextpuune none. CtpyMm 3mimieHHs. PiBHsHHA MakcBemia B iHTErpajibHIM Ta
mudepentiitaiit popmi. Enexrpomaruitae mose.

3. KBaHnTyBaHHS eHeprii, MOMEHTY IMITYJIbCY 1 POEKIIiT MOMEHTY iMITy/TbCy. MexaHiuHMii 1 MarHi-
THUHA MOMEHT OaratoenektpoHHoro aroma. Jlocmiau Llrtepna i I'epnmaxa, 'ayncmita ta YinenOeka.
CriiH 1 MarHiTHUI MOMEHT €JIEKTPOHA.
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