INPOI'PAMA
BCTYIIHOI'O BUITPOBYBAHHA
JJIsA BCTYIIHUKIB 10 ACITIPAHTYPHU
3A CIIEHIAJIBHICTIO 104 “®I3UKA TA ACTPOHOMIA”

BCTVYIl
[Ipenmer i 3aBmanHg Kypcy ¢i3uku. YoTupu THIHM B3aeMOJiN, BimoMux y ¢izui, Ta ix

MOpIBHSUIbHA XapakTepucTuka. OcobnmuBe Micie (Qi3MKH cepen IHIIUX MPUPOAHUYMX HAyK, il

3B’S30K 3 BHpPOOHUITBOM 1 TexHIKOIO. EkcnepuMeHTanpbHI OCHOBH 1 MareMaTHYHE

(dbopmyntoBaHHS (PyHIaMEHTAIBHUX 3aKOHIB MeXaHIKU. Marepis 1 pyX, IpocCTip 1 yac.

MEXAHIKA

1. Jlunamika Touku. 3akoHuW HproToHa. 3aKOH BCECBITHHOTO TSKIHHSA. PyX B lLIeHTpanbHO-
cumeTpuyHomy moni. 3akonu Kemnepa. Ilpunnunu BinHocHOcTi [Manmines ta EifHiureliHa.
[HepuianbHi Ta HeiHepLiadbHI cUcTeMU. PyX B HelHepLIaIbHUX CHCTEMax BLUTIKY. MasTHUK
®yko. PIBHSHHS pyXy CUCTEMH MaTepiaIbHUX TOUOK.

2. .3axkoHU 30epeXeHHs KUTBKOCTI pyXy, 30epeKeHHs 1 MepeTBOPEHHS SHeprii B MexaHimi. 3akoH

30epekeHHsT MOMEHTY KUIBKOCTI pyXy. 3acTOCYBaHHSI 3aKOHIB 30epexeHHs (yAap Kyiib,

peaktuBHUH pyx). Po6oTu [{ionkoBchKoTO.

JHunamika TBepaoro tina. CTyneHi BuibHOCTI. ['ipockomnu.

4. Tigpo- 1 aeponunamika. CraiioHapHu#M pyx ifeanbHOi pinuHu. PiBHsHHS bepnymm. Teuis
pinunu o Tpybax. Pobotn XKykoscbkoro. B’s3kicTh 1 MeTonu i Bu3HadyeHHs. JlamiHapHa i
TypOynenTHa teuil. [ligilomMHa cwira kpuia Jjitaka i JJOOOBUM omip. YMOBU, HEOOXITHI s
MOJILOTIB Ha BenuKid BucoTI. [lepia i npyra KOCMI4H1 IIBUAKOCTI.

5. Komnuanns 1 xBuii. ['apMoHIvHI KouBaHHSA. MaTtemMaTnyHui 1 Gi3udHUNA MasTHUKA. BiacHi 1
BUMYIIIEHI KOJMBAHHS 3 OJHUM CTYIEHEM BUIbHOCTI. [lomupeHHs KoJMBaHb B CYIUIBHOMY
cepenoBHIIi (TTOB3A0BXKHI Ta MOMEPEYH] XBUJII, CTOSIY1 XBHUJI1).

6. 3Byk. Bucora 3Byky. TemOp 3ByKy. Cuia i Ty4HICTh 3BYKYy. YJBTPa3BYKH, iX OJCpKaHHS 1
3aCTOCYBaHHS B Cy4aCHOMY BUPOOHUIITBI, HAYIIl 1 TEXHIITL.
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I1. MOJIEKYJISIPHA ®I3UKA, TEPMOJAUHAMIKA I CTATUCTUYHA
PI3UKA

1. OcHoBu KiHETHYHOI Teopii ra3iB. ['a3oBi 3akoHu. CTaTUCTUYHUN MeTOoX B (izuil. DyHKIII
posnonauty. MIKpOKaHOHIYHUN po3moaul. Po3moain 3a  MIBUIKOCTAMH MOJICKYJ Tasy.
ExcnepumeHTar pbHe BH3HAYCHHS IIBUAKOCTEH MOJIEKyl Tady. 3akoH bosblMaHa.
bapomerpuuna hopmymna.

2. Yucno cmiBygapiB 1 cepeiHs OOBXKHHA BUIBHOTO MpoOIry ra3oBux Mousekyn. Judysis,
BHYTpPIIIHE TEPTS 1 TEIUIONPOBINHICT B Ta3ax. MeToau onepkaHHA 1 BHUMIPIOBAHHS
BHUCOKOT'O BaKyyMmy.

3. Peanphi rasu. PiBHsuusa Ban-nep-Baansca. ®a3oBi neperBopenns. PiBusHHs Kianeipona-
Knaysiyca. Kputnunuii ctan. Kuminas 1 konaeHcaiis. 3piKeHHs ra3is.

4. Tsepnae tino. Kpucramiuni rpatku. Judpakxiiis peHTTeHIBCBKUX MPOMEHIB Ha IIPOCTOPOBIH
rpatui. ®opmyna Bynbda-bperra. IlnaBnenHs 1 kpuctamizamis. MexaHIYHI BJIaCTHUBOCTI
TBepAuX Ti1. KomnBaHHS KpUCTaNiYHOT TPaTKU.

5. Piguna 1 po3zumnu. 3aranbHi BracTuBocTi pinuH. KpuBa kuninasa. IloBepxHeBHil HatAr i
KpuBU3HAa TMoOBepxHi. 3MouyBaHHA. Kanimsgpaicte. [ucowmiamis. [liarpama  crany
JIBOXKOMITOHEHTHO1 cucteMu. EBTexTrka. TBep/i po3unHu.
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TemnoemHicTh. MeToau BU3HAYEHHS TEINIOEMHOCTI Ta3iB, PiIMH 1 TBEPAMX TUL. 3aKOH PIBHO
IMOBIPDHOTO pO3MOJALTY €HEprii MO CTYNEHAX BUIBHOCTL. EjeMeHTH KBaHTOBOi Teopil
TEIUIOEMHOCTEH ra3iB 1 TBEPIUX TLIL.

[Nepmmii mpuHIMO TepMOIUHAMIKU. J[pyruil npuHIMI TepMoauHaMiky. LIuKIigHI mpouecH.
Teopemu Kapno. KK/l nukny Kapro. CraTtuctudna Bara, €HTPOTIis.

CratucTU4HE TIyMauyeHHS IPYroro Havaja TepMOJWHAMIKH. 3B’S30K MDK EHTpPOIIEI0 i
IMOBIPHICTIO.

Poszmoain I'aycca. daykTyariii OCHOBHUX TEpMOJMHAMIYHUX BEIHMYMH. bpOyHIBCHKUN pyX SK
¢ykryaniitanii nponec. CepenHe KBaIpaTUYHE BIIXUICHHS OpPOYHIBCHKOI YACTHHKH.
KBanroBa cratuctuka. Teopema Hepuera. Po3nonin bosze i @epmi. TermmoeMHICTh TBEpIHX
TUI IpU HU3BKUX TeMmmeparypax. TemnoBe BunpomiHioBaHHs. YopHe Tino. 3akoH Kipxroda.
®opmyna Penes-/Ixonca. 3akon Credana-bonpiiMana. 3akon 3MinieHHss Bina. ®opmyna
IInanxa.

II. EJIEKTPUKA 1 MATHETU3M
Enextpuune nosie. Bektopu HanpyxkeHocTi 1 3minieHHs. Teopema OcTtporpaacskoro-Iaycca.
Enextpuunuii norenuian. Enepris enextpuuHoro mnousa. IlocnminoBHe 1 mnapanenbHe
3‘€THAHHS KOHJIEHCATOPIB.
JlienekTpuku 1 HamiBOpOBIMHUKU. EjexkTpuyHe mone B OJHOPITHOMY JIEIEKTPHUKY.
MonekynsipHa KapTHHA TOJspu3altii aienexkTpuka. CerHeToeneKkTpuku. EaekTponpoBiIHICTh
METaliB, HaMIBIPOBITHUKIB Ta JieNeKTpuKiB. OCHOBHM €JEKTPOHHOI Teopii MeTaliB,
JIEeNeKTPUKIB Ta HamiBOPOBITHUKIB. OCHOBHI BJIACTHUBOCTI HAMIBIPOBITHHUKIB: BJACHI 1
JOMILIKOBI ~ HAMIBIPOBIIHUKM, p-n  mnepexoau. Jliogw, TpaH3UCTOPH, CBITIOAIONH,
HaITIBIIPOBITHUKOBI JIA3€PH.
3akoHU B3aeMOJii cTpymiB. MaruitHe mojie ctpymy. [is MmarnitHOTO moJis Ha ctpyMm. Cuna
Jlopenma. IToTeHmianbHi 1 BUXPOBI MOJIS.
Enexrpopymriiini cuinu. KontakTHa pi3HHIS oTeHIIaiB. TepMoenekTpuka..
Hannposignicte. Hu3bkoTemmneparypHa HaanpoBigHicTh. HanmpoBigHWKK Tmepmioro Ta
npyroro pony. Edexkr Meiicaepa. Kynepiscbki mapu. Enementu teopii bapnina-Kynepa-
[pidepa. BucoxoremepaTypHi HAAMPOBITHUKHA. 3aCTOCYBaHHS HAAMPOBITHUKIB.
Marnetuku. MarsitHe nojie B MarHetukax. Ilapa- 1 giamarneruku.®@epomarnetuku. Kpusi
HaMmarHigyBaHHs . ['ictepe3uc. MaraitHi qomeHu. OcHOBH Teopii pepoMarueTuzmy.
EnexrtpomarnitHa iHmykiis, 3akoH iHAykumii. [IpaBwio Jlenma. Bzaemoinmykmis i
camoinaykuisi. Ekcrpactpymu. Po6ota E.P.C. inaykiii. MarairHa eHeprist cTpymy.
TepmoenexkTponHa emicis 1 il 3akoHu. EnekrponHa namna. BrumB mpocTopoBOro 3apsmy.
3acTocyBaHHs €IEKTPOHHUX JaMI Y BUIIPSIMIIAYaX, MiICUIIIOBAYax, FreHepaTopax.
lonizamis Mosekyn 1 pexkomOiHamis 10HIB y ra3ax. Pyxmupicte ioHIB. CamocTiiHu# i
HecamocTiiHu# po3psan. OcHOBHI GOpMU CaMOCTIHHOTO po3psAny. BuznadeHHs BiTHOLIEHHS
3apsiay 10 MacH JJIs eNIEKTPOHIB 1 10HIB razy. BusnauenHs 3apsay enekrpona no MijutikeHy.
3akonu Kipxroda ans kBazicTanioHapHUX CTpyMiB. BiacHi KOTUBaHHS B IPOCTOMY KOHTYPI.
BumyiiieHi enekTpudHi KOJIUBaHHSA. MeTOAu OJepKaHHS €JIEKTPUYHUX KOJIUBAHbD.
3akon Oma Juig 3MiHHOTO cTpyMmy. [loTyxHiCTh 3MiHHOTO cTpymy. TpaHcdopmaTop.
PiBusiHHS MakcBenna. EnextpomarHitHi XBuiti. EHepris enekTpoMarHiTHUX XBHIb. BekTop
VYmosa-Tloitrinra. Ocuumnstop. BUnpoMiHioBaHHS €IE€KTPOMArHiTHUX XBHJIb.
Ilepegaya 1 mpuitom  pagiocurHany. OCHOBHI  €JI€MEHTH  pajioNepelaldux 1
panionpuiiMaabHUX NPUCTPOiB. DI3MUHI OCHOBH paJlioJIOKallil.



IY. OITUKA
1. HIBuakicTh CBiTIa. ACTPOHOMIYHI 1 JJaOOPATOPHI METOIM BUMIPIOBAHHS HIBHAKOCTI CBITJIA.
[lkana enexrpoMarHiTHUX XBWIb. Pa3zoBa 1 IpynoBa IIBHIKOCTI CBITJIAa B peuoBHUHI. SIBHIIe
UepenkoBa. OCHOBHI (JOTOMETPHUYHI OHSTTS 1 OTUHUIIL
2. Npuanun cyneprosunii. I[aTepdepenmis cBitma. KorepentHicts. ExcrnepuMenTanbHe
BHUBUYECHHS iHTepdepeHtii citia. [HTepdepenmiiini npunaau i ix 3acTocyBaHHS.
3. Hudpaxuis. [Mpunmun [toiirenca-dpenens. Audpaxiis OpeHerns: Kpyriawid OTBIp 1 MIUIHHA.
Hudpaxmis B nmapanenbHux npomensx. Judpakuiiina rpatka. [Toustrs nmpo romorpadito Ta ii
3aCTOCYBaHHS.
4. 3amomiieHHs 1 BigOWBaHHS CBiTNIa Ha IUIOCKid rpanuni. [loBHe BinOuBanHs. LleHTpoBaHa
ONTHUYHA cucTeMa 1 1i KapauHaIbHI eJleMeHTH. Heosliku ONTHYHHUX CUCTEM 1 METOAM IX
ycyHeHHd. JudpaxiiiiHa Teopis onTHYHOrO 300pakeHHs. Po3auibHa 37aTHICTH MIKPOCKOMNA 1
teneckomna. [lornmuuanns ceitia. 3akonu byrepa 1 JlamGepra-byrepa-bepa.
5. Tomspuzartisi cpitna. [lonmspuzamis npu 3amoMJeHHI 1 BIiJOMBaHHI CHITIAa Ha MeEXI
nienextpuka. [lonsiiiHe mpomeHe3anomiieHHs. [lommpeHHs cBitia B kpucrtamax. OGepraHHs
wiomuHu  nossipusanii.  [ITydHe mnojBiiiHE mnpomMeHe3aloOMJIEHHS, MHOro 3acTOCyBaHHS.
[Monspuzaniiiai mpuctpoi. JliniliHa, eminTUYHA 1 KoJoBa mossipu3anisi. [lnactuHka B 4eTBEpTh
xBuIi 1 B miBxBujl. Komnencaropu. OnepxaHHs 1 aHaii3 eMINTHYHO MOJSPU30BaHOTO CBITIIA.
6. Hucrmepcis cBitnma. HopmamesHa 1 aHOManbHa jaucnepcis. MeTOau  CIIOCTepeKeHHS.
3acTocyBaHHs 1HTepdepoMeTpa sl CHOCTEPEKECHHS aHOMAJIbHOT AUCIEpCli 1 MOTIMHAHHS.
Enextponna teopist nucnepceii. MosekynspHe 1 KoMOiHalliiiHe pO3CitoBaHHSI CBITJIA.
7. Marnero- 1 enekrpoontuka. SBume Keppa. SBume ®Dapazges. [leski 3acTocyBaHHS LHX
SIBUTII.
8. BunukHeHHs kBaHTOBOi Teopii cBitina. doroedext. Pobotn CroneroBa, OCHOBHI 3aKOHH
dbotoedekry. DotoeneMenTn. BHyTpimHiA doToedekt. DoTOCTEMEHTH 3 3alipHUM IIAPOM.
®otoomnopu. Tuck ceitna. Poboru Jlebenera. JlromiHecteHIis, ii OCHOBHI 3aKOHOMIPHOCTI 1
nesiki 3actocyBaHHs. CIOHTaHHE 1 BHMYIIIEHE BHUIPOMIHIOBaHHS, KoedimieHTn ElHmTEelHA.
MexaHi3MHU MPOIIECIB B ONTHYHUX KBAaHTOBUX T'€HEparopax i miacwitoBadax. bazoBa OymoBa Ta
MIPUHIIUATI POOOTH Teiii-HEOHOBOTO Ta PyOIHOBOTO JIa3epiB.

Y. ATOMHA I AJEPHA ®I3UKA
1. Bymoma aroma. Mocmigu Pesepdopna mo posciroBaHHIO anbda-dyacTHHOK. CrekTpanbHi
3akoHoMipHOCTL. Teopis bopa. Hocmigm ®panka 1 ['epia 1Mo BU3HAYCHHIO IOTEHINATY
30ymkeHHs aroma. CIIeKTp BOJHIO, HOTO TIOSICHEHHS.
2. PentreniBcbki cniekTpu. EjekTpoHHI 000JIOHKM aTomMa. MarHiTHUM 1 MEXaHIYHMM MOMEHT
enektponiB. KBanTosi uncna. [Ipunnumn [laymi. [lepioguuna cucrema enemeHTiB Meneneesa 1 ii
MOSICHCHHSI.
3. PapioakTuBHICTh. 3aKOHHM paJioaKTUBHOrO po3mnany. PamioaktuBHi cimeiicTBa. Mertoau
CIIOCTEPEKCHHSI CJIEMCHTAPHUX YacTUHOK. loHi3aliiiHa kamepa, JiUWIbHUK [eiirepa, kamepa
Binbcona, ii 3acTocyBaHHS B MarHiTHOMY 1oJii o metoxy CkoOenblinHa, MeTo T (POTOMIACTHHOK
MucoBcbkoro-XXnaHoBa.
4. EnemeHTapHi 4YacTUHKU: TMPOTOHH, HEHTPOHM, EJICKTPOHH, TIO3UTPOHH, TINCPOHH,
aHTUYaCTUHKU Ta iH. [ToHATTS mpo kBapku Ta TMooHU. KBapkoBa CTpyKTypa apoHiB.
5. TlpuckoproBadi 3apsKeHHX 4acTUHOK. [Ipsimi 1 HempsAMi METOIM TPUCKOPEHHSL.: IUKIOTPOH,
6eraTpoH, (pa3oTpoH, cuHxpodazoTpoH. JliHiiHI npuckoproBayi. I[IpuckoproBaui Ha 3ycTpiuHUX
My4Kax.
6. Bbynoma aromHoro sapa. [3oTomnu, i300apu, i3oMepu. Mac-cniekrporpad. MeToau po3aiieHHs
13otoniB. Enepris 3B’43Ky 4acTMHOK B sifpi. “‘Jleext” Macu szaep.
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7. OcCHOBHI siAepHI peakuUil: PO3LICTUICHHS sep 3apsAPKEHUMH YacCTUHKAaMH, HEHTpOHaMHU.
Snepuuit poroedext. [loain snep. Binkpurrs @aeposum i [leTpkakoM caMOBLIBHOTO MOMALTY.
HITydHa pafioaKTUBHICTH 1 1l BUKOPUCTAHHS B PI3HUX Taly3sX HAYKH 1 TEXHIKH.

8. IIpoGiema BHUKOpHCTaHHS BHYTPISACPHOI €HEprii Ta YCHiXW BITYM3HAHMUX BYEHUX B MiH
ramy3i. JlaHmrokkoBi saepHi peakuii moairy. TepmosimepHi peakiii. BukopuctanHs saepHUX
peaxiiii B MUPHUX IUISX.

9. Kocwmiuni mpoMeHi. M‘srka i )KOpcTka KOMIIOHEHTH. B3aemosisi HaAMBUIKOT YaCTUHKU 3
pedoBHHOI EJIEKTpOHHO-(POHOHHI 1 EJICKTPOHHO-sACpHI 31MUBH. [IOXO/DKCHHS KOCMIYHUX
MIPOMEHIB.

Y1. OCHOBHU TEOPII MOJISA
1. Tlpunmun BigHOCHOCTI. IIBMAKICTH MOMmMpPEHHS B3aeMoOii. [HBapiaHTHICTH IHTEpBamy.
[TeperBopennst Jlopenna. Brnacuuit vac. JlomaBanHs mBuakocted. YOoTHPUBUMIPHI BEKTOPH 1
TeH30pH. YOTHUPUBUMIPHI HIBUAKOCTI 1 IPUCKOPEHHS.
2. PenaruBicTchka MexaHika BUTbHOT 9acTuHKH. [IpuHImn Haiimenmioi aii. @yukiis Jlarpanka.
Enepris Ta immyssc.
3. 3akoH enekTpoMarirHol iHayKIlil. COJIEHOITAIBHICTE MAarHiTHOTO TOJIA. 3aKOH ITOBHOTO
ctpymy. CtpyMm 3MimieHHS. YOTUPUBUMIPHHUIM BEKTOpP T'YCTHHH CTPYMY 1 HOro MepeTBOPEHHS.
YortupusumipHa dopma piBHsHHS MakcBena. @ynkiis Jlarpamka nius momns. Tensop eHeprii —
IMITyInbey. 3aKoH 30epeKeHHsI eHeprii A 1o . BeKTop rycTuHu NOTOKY eHeprii.
4. 3akoH Kynona. Enepris 3apsais. {unosnbHuii moMmeHT. CucteMa 3apsiB y 30BHIIIHBOMY
noni. [locriiine mardiTHe nosie. MarnitHuit MoMeHT. Teopema Jlapmopa. BuBuenHst 3apsii, 110
PYXaroThCs.
5. EnexTpomarHiTHi XBWJI, XBWJIBOBE PIBHSHHS, IUIOCKI XBWJIL. MOHOXpOMaTH4Ha ITUIOCKA
xBuis. Edexr Jomnepa. [Tonspu3arris.
6. Enextpocrarmka B wMmatepiadpbHUX cepenoBuiiax. Jlienextpuku 1 mpoBimHUKH. OCHOBHI
PIBHSIHHS €JIEKTPOCTATUKH. JlieeKkTpuuHuil map B ogHopigHomy noii. Konaercaropu. Enepris
TOJISL.

YII. KBAHTOBA MEXAHIKA
1. OcHOBHI eKCHepUMEHTaIbHI (haKTH, IO TPHUBEIH 10 CTBOPEHHS KBAaHTOBOI MEXaHIKH.
XBwiboBa GYyHKIS 1i Gi3uyHUN 3MicT, yMOBH HOpMyBaHHs. CTaTHCTHYHA IHTEpIIpETaIlist
kBaHTOBOI MexaHiku. I[lpunnun cyneprosuiii.  CepenHi 3HaueHHS (I3UYHUX BEJIWYHH.
OmnepaTtopu 1 iX BJIACTUBOCTI. YMOBH OJIHOYACHOT BUMIPIOBAHOCTI BedW4yuH. CITIBBIAHOIICHHS
HeBU3HaueHocTel. KopnyckynspHo-xBuiiboBHil tyanizm. [lepexin 10 k1acuyHOI MEXaHIKU.
2. XswiboBe piBHAHHA. [loxinHi ¢i3nyHuX BenuuuH 1o yacy. [arerpan pyxy. Enepris. Immyssc.
MOMEHT IMITYJIbCY.
3. Cramionapui cranu. PiBusuus Ulpeninrepa s cramioHapHHX cTaHiB. XBWJIbOBa (DYHKIIIS
cTamioHapHOro crany. BiutbHuil pyx yactuHok. CtaH 3 BU3HaueHUM iMmynbcoM. [loTeHmianbHa
ama. TyHnenpHU edexT. KBaziknacuune HaOMUKEHHS A7 OTHOMIPHOTO PYXY.
4. Pyx 4acTMHOK B MOJI 3 LIEHTPAJIbHOIO CUMETpiero. PIBHSHHS 17 padiaibHOI XBHIBOBOT
¢yHkuii. Pyx B KyJoHIBCbKOMY 1OJ1. ATOM BoAHIO. OpOiTaibHUM MarHiTHUH MOMEHT.
5. ToTOXHICTh OJJHAKOBUX YaCTHHOK. CHMETpHUYHI 1 aHTUCUMETpUYHi cTaHu. YacTuHku bose 1
gacTUHKH Pepmi. XBUIBOBI (QYHKIi CHCTeM OJHAKOBUX 4acTHHOK. [IoHATTS mpo mpolnemu
Oaratbox Ti1. Aniabatnune HaOmkeHHs. Meton Xaptpi-Poka. Mosiekyna BOJHIO.
6. Teopis 30ypens. [TonpaBku mepIiioro i Ipyroro NOpsAKiB 10 3HAUYEHb €HEPTii.



