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[To 6yne BUB4aTHCS
(mpenMeT HaBYaHHS)

HaykoBa ocHOBa, Ha sIKiii TOBUHHA 0a3yBaTHUCh 3araJIbHO
1H)KeHepHa 1 crieriasibHa (paxoBa MiAroTOBKa MaiOyTHHOTO
(daxiBis.

Yomy 11e 1ikaBo/moTpioHo
BHUBYATH (MeTa)

O3HallOMJICHHS CTYZIEHTIB 13 pyHAaMEHTATbHUMH MTOHSTTIMH,
3aKOHAMH 1 TEOPIsSIMU KITACUYHOI Ta Cy4acHOI (Di3HKH a TAaKOXK 3
METOJIaMU JIOCIIKEHHS (PI3UYHUX SBHII, UTSI IIOAIBIIIOTO
(dhopMyBaHHS Cy4aCHOTO CBITOIISITY MaOyTHIX (axiBIliB

YoMy MOKHA HABUUTHUCS
(pe3yapTaTy HaBYAHHS)

3acBOEHHS CTYIGHTaMH [IPOrPAaMHOT0 HABYAJIBHOTO MaTepiary Ha
03HAOMIIIOBAJIBHOMY Ta PENPOYKTUBHOMY PiBHI; OIIAHyBAaHHS
METOIB PO3B’A3aHHS HAaBUAIBHUX 3a/1a4; (HOPMYyBaHHS HABHUOK
eKCIEPUMEHTAIBHOTO JTOCI1JKEHHS.

SIk MOKHa KOpUCTYBaTUCS
HaOyTUMH 3HAHHSAMH 1
BMIHHSMH
(KOMIIETEHTHOCT)

31aTHICTB 10 aOCTPAKTHOT'O MUCICHHS, KpUTUYHOTO aHAi3Yy,
OILIIHIII Ta CHHTE3Y HOBUX Ta ckiaauuXx iaei (3K-3).

HaBuuku BukopucTanHs iHpOpMamiiHUX i KOMYHIKAI[iTHIX
texHoJorii (3K-6).

[Tparaents g0 30epeKeHHS HABKOIMITHBOTO cepenopuiia (3K-9).
3/1aTHICTh 3aCTOCOBYBATH 3HAHHS 1 pO3YMIHHS MaTEeMaTUKH,
¢bi3uKH Ta IPUPOTHUYUX HAYK JJIsl BUPIIICHHS SKICHUX Ta
KUIbKiCHUX 1Ipo0sieM B Ximii (DK-1).

31aTHICTh BUKOPUCTOBYBATH CY4acHI METOIU aHAJI3y JaHUX
(DOK-5).

31aTHICTh BUKOPUCTOBYBATH CTaHAAPTHE XiMiuHE 00JIaHAHHS,
BOJIOJIIHHSI HABUYKAMH, 1110 HEOOX1THI JIJIs1 IPOBEICHHS
eKCTIEPUMEHTY 3 BUKOPHCTAHHSM CIEIiaJIbHOT0 JIAO0OPaTOPHOTO
00J1aTHaHHS Ta MPUIIAJIIB B AHAIITHYHIA Ta CHHTETUYHINA poOOTi
(PK-9).

3/1aTHICTh BUKOPUCTOBYBATH 3HAHHS ITPO BIACTUBOCTI OCHOBHUX
00’€KTIB JOBKLIJIA, 1110 BIUIUBAIOTh HAa CTPOKH, CLIOCOOU Ta
METOJIU BiOOPY P00, MPOOOMiATOTOBKY Ta aHaJli3 XiMIYHOTO
CKJIaay Ajs mia0opy XIMIKO-aHATITUYHUX, METPOJIOTTUHUX,
eKCIUTyaTalllfHUX XapaKTepUCTHK HAHOUIbII MOMUPEHUX METO/IB
ananizy (OK-13).

3/1aTHICTh 3aCTOCOBYBATH HAOYTi 3HaHHS 3 MPEAMETHOI ray3i,
Cy4JaCHHUX OCBITHIX T€XHOJOTIH 1151 GOpMyBaHHS y CTYIECHTIB
KJIFOUOBHX 1 TIPEJIMETHUX MOHSTH 3 Ximil (DK-16).

HasuanbHa jorictuka

3MICT IUCIUAILIIHHA:

3micTroBuii Mmoay.ab 1. Mexanika

Tema 1.1. Beryn o BUBUeHHS (Di3UKK Ta MEXaHIKU

Beryn 10 BuBUEHHS (i3UKU Ta MEXaHIKU

[Tpenmert ¢izuxu. Marepist. Pyx, mpocTip, 4ac sk popmu
icHyBaHHs MaTepii. MeTonu (hi3M4HOTO TOCIHIIKESHHS: TOCII],
rinoresa, eKCIepuMeHT, Teopisl. Poib (13UKH B pO3BUTKY TEXHIKH
Ta BIUIUB JIOCSITHEHb TEXHIKH HA PO3BUTOK (Di3UKU. 3B'A30K (Hi3UKH
3 pinocodiero, MATEMATHKOIO Ta IHITUMHU HAYKAMU.

MexaHiuHu# pyx sk npocrima ¢popma pyxy marepii. Tina Biftiky
1 CMCTEeMH BIIJTIKY. Y SIBIIGHHS MPO BIACTHBOCTI MPOCTOPY 1 Uacy,
110 JIeXKaTh B OCHOBI KJacu4HOi MexaHiku. [1, Tema 1.2.
KinemaTtuka

OcHoBHa 3a/1a4a MEXaHIK1 Ta 0COOTUBOCTI i1 pillIeHHS TSI
MarepianbHOi TOUKH. BEeKTOpHMI, KOOPAMHATHHUH 1 PUPOTHUNA
METOAM BUBYCHHS PyXy MaTepianbHol Touku. Kinemarnysi
XapaKTEPUCTUKU PYXY B IIUX METOJIaX Ta 3B'SI3KU M1 HUMH.




[TpssMomiHiIHUN 1 KpUBOJIIHIMHUYN pyXxH. PyX ToukH 1Mo kouiy.
KyToBi XapakTepuUCTUKU PyXY 1 iX 3B'SI30K 3 JIIHIHHUMHU
XapaKTEePUCTHKAMH

Tema 1.3. JIunamika

Tpu 3akoHn Hpl0TOHA — OCHOBA JTMHAMIKH

3aKkoHM TUHAMIKY MaTepiadbHOi TOUKH. IMmynbe Tina. IMimynbe
cun. CrucreMa Ti (MaTepialibHUX TOYOK). PyX cucremu Tiit
BIZTHOCHO IIeHTpa. MOMEHT IMITyJIbCY 1 MOMEHT CHJIU BiJIHOCHO
[EHTpa. 3aKOH PyXy CUCTEMHU MaTepiabHUX TOYOK BiTHOCHO
[EHTpa. 3aKOH 30epeKEeHHSI MOMEHTY IMITYJIbCY. 3B'SI30K 3aKOHIB
30epeKeHHS IMITYJIbCY 1 MOMEHTY IMITYJIBCY 3 BJIACTHBOCTSIMHU
pOCTOpY.

Tema 1.4. Mexaniuna po6oTa 1 eHeprist

Mexaniuna po0orta i 11 Bupa3 uepe3 KpuBOJIHIHHHUN 1HTEeTpal
Teopema npo 3miHy KiHeTU4YHOI eHeprii. PoboTa moBopoTy
TBEPJIOTO TiJIa Ta HOTo KiHeTH4HA eHepris. [loTeHnianpHi cum.
Po6ora norenmiansaux cuil. [loTeHIiaapHa eHepris MaTepiaabHOT
TOYKU. MexaHiuyHa eHeprisi MaTepialbHOT TOUYKH Ta MOKIHBOCTI 11
3MiHU. YMOBH 30€peeHHsS MEXaHIqHOI eHeprii MarepiaabHOi
touku. CUcTeMa MaTepiajJbHUX TOYOK. MeXxaHiuHa eHepris
CHCTEMH Ta YMOBH ii 3MiHHU. 3aKOH 30€peKEeHHSI MEXaHI9HO1
eHeprii 1 Horo 3B'A30K 3 OJTHOPIAHICTIO

3microBuii Moay b 2 OCHOBH MOJIEKYJIAPHO-KIHETHYHOI
Teopii i TepMoAMHAMIKH

Tema 2.1. 3acTocyBaHHS CTATUCTUYHOTO Ta TEPMOANHAMIYHOTO
METO/IIB JJIS ONUCY 1/1€aJTbHOTO Ta3y.

TepmoaunamiyHa cucrema. CTaTUCTUUHUM 1 TEPMOIUHAMIYHUHA
MeTou AociikeHHs. TepmoauHamiuHi napamerpu. OCHOBU
CTaTUCTHYHOI MeXaHiku. CepeIHbOCTaTUCTUYHI 1 CEpEIHBO-
ICTOPUYHI XapaKTEPUCTUKU PYXY CTPYKTYPHUX €JIEMEHTIB
(MOeKyn) TepMOIMHAMIYHHX CUCTeM. [neanpHi rasu. PiBHSIHHS
CTaHy i7eanbHuX rasiB. OCHOBHI YsIBJIEHHS Ta OCHOBHE PIBHSHHS
MOJIEKYJISIpHO-KiHeTHYHOI Teopii. CTyneni cBoboau. Teopema mpo
PIBHOPO3IO/ILJT €HEPrii MK CTYIEHSIMU CBOOOAM Ta MEX1 i1
BUKOpucTaHHA. bapomerpuuna ¢popmyna. 3akon bonbiimana s
PO3MOALTY MOJIEKYJT B 30BHIIIHIX MOTEHINIATbHUX MOJsX. [loHATTS
npo QYHKIII0 PO3MNOJLTY 1 3B'SI30K MIXK MakporapaMeTpaMu Ta
MIKpOXapaKkTEPUCTUKAMU PYXY MoJieKyIl. 3akoH MakcBesuia Juist
PO3MOALTY MOJIEKYJI 3a IIBUAKOCTSIMH 1 €HEPTisIMH MOJIEKYJT
imeanpHUX rasziB. HaitOoinpmn iMoBipHa, cepeTHboapuMeTHIHA 1
CepeIHbOKBAIpaTHYHA IIBUAKOCTI.

Tema 2.2. OCHOBHI 3aKOHH T€PMOIUHAMIKU

[Teprmii 3akoH TepMoaAnHaMiKu. BHyTpimiHa eHepris, ii
TIYMadeHHs] MOJIEKYJISIPHO-KIHETUYHOIO TEOPIEIO Ta
TepMoauHamikoro. KinpkicTs TeruioT. PoboTa 3Minu 00'emy rasy.
Aniabaruunuii npouec. PiBusuua [lyaccona. TeninoeMHICTh TiJI.
[Tutoma Ta MossipHa TerioeMHocTi Kimacuuna teopist
TEIJIOEMHOCTI Ta 11 0OMEXKEHICTh. 3aJI€KHICTh TEIUIOEMHOCT]
CHCTEMH BiJl BUAY TEPMOJUHAMIYHOTO MPOLIECY.

OG6opoTHi 1 He0OOPOTHI TepMoArHaAMIYHI TTporiecu. Kpyrosi
nponecu (umknn). [Huxn Kapno i #ioro KK/ nnst ineansaux




ra3iB./Ipyruii 3akon TepmoauHamiku. Teopema Kapho i
abcooTHA TEPMOAMHAMIYHA IIIKajia Temneparyp. Exrporis
CHUCTEMH 1 il TepMOJAMHAMIYHUH 1 CTATUCTUYHMM 3MicT. HepiBHICTH
Knaysiyca. Kputnka Teopii TerioBoi cMepti BcecBity. [loHATTS

mpo QurykTyartii.

3microBuii MoayJub 3. EjiekTpocTaTika i eJIeKTPUYHUE CTPYM
Tema 3.1. EnextpuuHe mojie HepyXoMHX 3apsiiiB

Enextpuuni 3apsau. 3akoH 30epexxeHHs 3apsaiB. Exementapamit
3apsi 1 Makpo3apsia Tin. ToukoBuii 3apsy. 3akoH Kymnona.
Enextpuyne mose Ta oro xapakrepuctuku. Pobora
MIEPEeMIIIEHHS 3apsIy B €IEKTPOCTATUIHOMY IOJTi. Pi3HUIS
MOTEHITIAIB. 3B'I30K MK HAMPY>KEHICTIO 1 MOTEHIT1aJIOM TTOJISI.
[Tone cucremu 3apsinis. [lone numosns. AUmoapHUA MOMEHT.
[ToTik HampykeHOCTi eIeKTpuuHOro noss. Teopema ["ayca 1 1i
3B's130K 3 3aKoHOM Kyrnona.

Enextpuune mose B peuoBuHi. BinbHi 1 3B's13aH1 3apsiu B
nienextpukax. Tunu aienexktpukis. EnekTponHa i opieHTaniiHa
noJsipu3aii gienexTpukis. [lonsipu3zoBaHicTh AieIeKTpUKA.
JlienexTpuyHa COPUSITIMBICTS 1 Ti€JIEKTPUYHA TPOHUKHEHICTh
nienextpukiB. Teopema ["ayca aist eEKTPUYIHOTO MO B
JieNeKTpUKax. YMOBU Ha TPAHMII PO3MOILTY A1€TEeKTPHUKIB.
[TOHATTS PO CETHETOCIEKTPHUKH.

Tema 3.2. EnekTpu4HHii CTpyM MPOBITHOCTI

[TpoBiAHKUKH y €IEKTPOCTATHYHOMY MO

[TpoBinHuku B enexkTpuuyHoMy mnodi. [Tone BcepeanHi npoBiaHUKa
Ta y Horo noBepxHi. Poznonin 3apsinis y npoBiaHuKy. [loTenmian
NPOBIAHMKA Ta HOTo eMHICTh. KoHIeHCaTOpH, €MHICTD
KOHJIeHcaTtopa. EHepris 3apsKeHoro MpoB1IHUKA,
KOHJIeHCaTopa, CUCTEMH MPOBIAHUKIB. EHepris
eJIeKTpocTaTuyHOro noiist. O6'eMHa ryCTHHA €Heprii.
Enextpuunuii cTpyM, HOro XapakTepucTuku 1 yMoBH ICHyBaHHSL.
3akoHu mocTiitHOTO cTpyM™my. KitacuuHa enextpoHHa Teopis
MmeTainiB. BuBenenns 3akoniB Oma i Jlenna-Jlxxoyns 3
€JIEKTPOHHOI Teopii. Y3aranpHenuit 3akon OMa. Pizuurs
noreHuianis, EPC I nanpyra (maginas Hanpyru). Tpynsomti
€JIEKTPOHHOI Teopii Ta MeXI1 11 BUKOPUCTAaHHS

3microBuii Moayb 4. EnexkTpomarneTruzm

Tema 4.1. MarniTHa B3aeMo/Iisl 3aps/IiB 1 IPOBITHUKIB 3 CTPYMOM
MarsiTHi 1oJis MPOB1THUKIB 3 CTPYMOM

MarsiTHe noJie 1 Horo XxapakTepucTHKH. 3aKOH AMIiepa.
Marsitae nosie ctpymy. 3akoH bio-Caapa-Jlamiaca 1 #ioro
BUKOPUCTAHHS JJIs1 pO3PaxyHKiB MOJIIB MPAMOJIHIHHOTO 1
KUTBIIEBOTO TIPOBITHHKIB COJIEHOI1a 3 cTpyMOoM. BuxpoBuii
XapakTep MarHiTHOro noiisi. Teopema mpo MUPKYIALII0
HaIpPYy>KEHOCTI MarHiTHOTO TOJIA (3aKOH TTOBHOTO CTPYyMY) Ta HOTO
BUKOPUCTAHHS JJIS1 pO3PaXyHKY IMOJIiB HECKIHUEHOT'O COJIEHO1/1a 1
TOpoina.

Cuna Jlopenua. Pyx enekTpuyHUX 3aps/IiB B OJHOPITHUX
cTarioHapHUX MarHiTHUX noiisax. Edexr Xomra. PenstuBicTchke
TIIyMaueHHsI MarHiTHOI B3a€MOJIii eIeKTpUyYHHX 3apsaaiB. KoHTyp




3 CTPyMOM B MarHiTHOMY 1oJti. MarHiTHU MOMEHT CTPYMY.
PoGota nepemiiieHHs NPOBITHUKA 1 KOHTYPA 3 CTPYMOM B
MarHiTHUX noJisix. [1oTik iHAYKITiT MarHiTHOTO TOJIA.
[Toroxo3ueruenns. Teopema ['ayca. Maruithe nosie B pe4OBHUHI.
Tunu marnetukis. Hamarniuenicts Mmaruetuka. MaruitHi
CHPUAHATIUBICTD 1 IPOHUKHEHICTh MarHeTuka. [loBeinka
MarHiTHUX MOMEHTIB aTOMIB B 30BHIIIIHIX MarHiTHUX MOJISX.
Hasenenuit MarnitHuii MOMeHT atroma. Enemenrtapna Teopis faia- i
napamaraetu3my. @epomarneruku. KpriBa HaMarHi4eHOCTi.
[Ncrepesic. EnemenTapHa Teopist epoMarHeTusmy.

Tewma 4.2. EnekTpoMarHiTHa iHIYKIIIS 1 TeOpis
€JIEKTPOMATHITHOTO TTOJIS

SIBume enexrpomarHitHoi iHayKIii. [IpaBuio Jlenna. 3akox
®apanes. EPC inaykiii B pyXOMHX MPOBITHUKAX 1 B pamili, 10
o0epraeTbes B MarHiTHoMy 1oji. MexaHi3M BunukHeHHs EPC
1HAYKIii. BuxpoBe enexTpuyne nose.

SBumie camoinaykuii. [HAyKTUBHICTH TPOBiIIHUKIB. CTpyMH
3aMUKaHHS 1 PO3MUKAHHS eNEKTPUIHHX KiI. SBuIIe
B3a€MOIHAYKIIi. EHepris MarHiTHOroO MoJIsl.

OcHoBu Teopii Makcernia s eneKTpoMardiTHoro noius. Ctpym
3MinieHHs. PiBHsSHHS MakcBea B iHTerpalibHii i
nudepeHnmianbHii popmax. BiqHoCHHUIT XapaKkTep eIeKTPUYHOI 1
MAarHiTHOI CKJIaJIOBHX €JIEKTPOMArHITHOTO ITOJIS.

3microBuii Moyb 5. KonuBanHs 1 XBUI

Tema 5.1. MexaHiuyHUI KOTUBHUHN pyX

KonuBanus. Tunu koimBaHb. TApMOHIMHI KOJMBAHHS Ta iX
300paskeHHs (aHaMITH4HI 1 rpadiyne). [loqaBaHHA rapMOHIHHUX
KOJIMBaHb (0JIHAKOBO CIPSMOBAaHUX 1 B3aEMHO
NEepHEeHINKYIAPHUX). MeTo1 BEKTOPHUX Jiarpam. butrs
KonuBaHb. /{udepeniianbHe piBHSIHHS TapMOHIMHUX KOJIMBaHb.
®i3nuHuil 1 MaTeMaTUUHUN MasTHUKU. EnekTpuunuil KonuBHUR
KOHTYp. BibHI HE3aTyxaro4i KOJIMBaHHS B 1/1€aIbHOMY KOHTYDI.
3aryxatoui KonuBaHHs. [{udepeHiianbHe piBHAHHS 3aTyXar0unx
KOJIMBAHb 1 aHAJI13 HOT0 pillleHb. XapaKTEPUCTUKU MPOIIECY.
[ToHsATTS Mpo aHrapMOHIMHMI npoliec. 3aTyXadl KOJUBAHHS B
JIHIHHOMY KOJIMBHOMY KOHTYpi. XBHJIbOBUH OIip KOHTYpA.
Bumymeni konuBanHs. /{udepeniianbHe piBHIHHS BUMYIIEHUX
KOJIMBaHb 1 aHaii3 Horo pimeHb. MexaHiuyHui pe3oHaHC.
Bumy1ieHi KoinuBaHHS B JIIHIHHOMY KOJIMBHOMY KOHTYPI.
Pe3onaHc B mocii10BHOMY KOHTYPI.

Tema 5.2. XBUIJIbOBI MPOLIECH Y IPOCTOP1

XBUIILOBI MPOIECH. XBUJIl B IPYKHOMY cepeloBullll. PiBHIHHS
rapMoHiiiHoi xBuIi. JloBkuHa xBuiti. XBHIIboBe yncio. dazosa
HIBUAKICTh. XBHJII B CYLINTIBHOMY CEpEOBHILI. XBUIbOBHIMA
(bpoHT, XBUIILOBA IOBEPXHS, XBUIIbOBI BEKTOP 1 HOpMaJlb.
PiBHsIHHS mTocKOi TapMoOHIMHOI 61ky4doi XBuiIl. [IoHATTS Ipo
XBHJIOBHH MAKET 1 PO IPYNOBY MIBUIKICTh. J[0/laBaHHS XBUIIb.
Crosui xBui. PiBHSHHS cTOS401 XBUIII 1 HOTO aHai3.

XBUJIbOBE PIBHAHHS. XBUIHOBE PIBHAHHS JAJIS IPYKHOTO
OJHOMIpHOTO CTpIKHS. [IIBUAKICTS MOB3OBKHIX 1 MOMTEPEIHUX
xBwIb. EHepris xBuni. Bektop YMoBa




Hudepennianbae piBHSIHHS €JIEKTPOMArHiTHOT XBUJIi. ['010BHI
BJIACTUBOCTI €JIEKTpOMarHiTHoi XBuii. Enepreruka
enekTpoMarHiTHoi XBuii. Bexrop Ilotitiara. Teopema IlofiTinra.
BunpomiHioBaHHS JUITOJS.

3micToBuii MoayJb 6. BiracTuBOCTI eJIeKTPOMArHiTHOTO
BHUIIPOMIHIOBAHHS

Tema 6.1. XBuiboBa onTuka

CaiTioBi xBwiti. CBITJI0BUI BEKTOpP. [HTEpdepeHIlis CBITIOBUX
XBHJIb T2 YMOBH ii crioctepekeHHs. ONTHYHUN IUISIX 1 ONTHYHA
PI3HMIIA X0y MpoMeHiB. YacoBa 1 MPOCTOPOBa KOTEPEHTHICTD.
Iarepdepenuist B Tonkux miiBkax. [Ipocsitnenns ontuku. Kinpus
HeroToHa.

Hudpaxuis citna. [Ipunnun [toiirenrca-Openens. Metoa 30H
Openens. Audpakiis Ha Kpyraii giagparmi 1 Ha KPyriaoMy
expani. Jludpakuis B napanenbHux npoMeHsx. JAudpakiis Ha
npsAMoTiHiAHIN niimmHI. [{udpakimiiina rpaTtka. XapakTepUCTHKH
TUPaKLIiiHOT IPATKHU K CIIEKTPOrpadivHOTO MPUCTPOIO.
Judpaxiis peHTreHiBChKUX MTPOMEHIB Ha IIPOCTOPOBIH IpaTIIi.
[MTonspuzauisa xsuisb. [IpupoaHe 1 noasipuzoBaHe CBITIO. 3aKOH
Martoca. [onsipusanis cBiTia npu BinOuBanHi. 3akoH bprocrepa.
[ToxgiitHe npomeHe3aomaeHHs. OTHOOChOB1 KPUCTAJIH.
JuxpoizMm, monspoinu. [aTepdepenis moaspu30BaHOTO CBITIIA.
[tyuna ontuyHa anizorpornis. Edext Kepa. Anamniz nmpyxHix
Hafpyr B KpUCTaJax.

Tema 6.2. KBanToBa onrtuka

TemuioBe BUIPOMiHIOBaHHS. XapaKTEPUCTUKU TETIOBOTO
BUNpoMiHIOBaHHA. 3akoH Kipxroda. AGcooTHO YOpHE T1JIO.
®ynkuis Kipxroda. 3akoHn TEmI10BOro BUPOMIHIOBAHHS.
Cripo6u KJ1acCMYHOi Teopii TEIIOBOI0 BUIPOMIHIOBAHHS.
KsanToBa rinoresa i ¢popmyna [lnanka.

KBaHTOB1 BIaCTUBOCTI BUITPOMIHIOBaHHS

30BHILIHIN (oTOedeKT Ta HOro 3aKOHU. 3aTPUMYIOUUI
NoTeHIiall. YsBIeHHs KBaHTOBOI Teopii cBiTiia. DOTOHM Ta 1X
xapaktepucTuku. KBantosa teopis poToedekTy 1 TIiymMmaueHHs
ioro 3akoHiB. Eext KomnToHna i #oro teopis. XBuiboBa i
KBaHTOBA Teopii TUCKY cBiTIa. KBaHTOBO-XBHIILOBUI 1yalli3M
IPUPOJIM €IEKTPOMArHiTHOTO BUITPOMIHIOBAHHS

3microBuii MoayJb 7. EneMeHTH KBAHTOBOI MeXaHIKH

Tema 7.1. Onmic MIKpOCKOIIIYHUX 00’ €KTIB 3a JOIMTOMOT OO
piBusHHA proainrepa

['inote3a ne bpoiins. KopryckynspHO-XBUILOBHI AyallizM
MPUPOIN PEUYOBUHH Ta HOTO JTOCIITHE OOTPYHTYBaHHS.
CriBBiIHOIIIEHHS HEBU3HaUEHOCTEeH. XBHIIbOBa (PYHKIIIA 1 i
CTaTUCTUYHUI 3MICT. 3arajbHe 1 cTalloHapHEe PIBHSIHHS
Ipsoxinrepa.

EnemenTapHi 3a1aui KBaHTOBO1 MexaHiku. YacTka B
OJIHOMIPHOMY HOTEHIliaIbHOMY SIMKY. TyHenpHUH edekT.
JliHiliHUIA OTHOMIPHHM rapMOHIHUN octuATop. EnexkTpoH y
T0JIi TOYKOBOTO 3apsizy.




Atom. SnepHa Monens atoma. BunipomiHioBaHHS Ta
norivHaHHs eHeprii aromoM. CepiansHa popmyna. Hegopeunocri
Teopii atoma bopa. ATom BOHIO 1 BOAHENO1I0HI 10HU B
KBaHTOBIH MexaHini. KBaHToBi uucna, ix ¢izuunuii 3micr i
CITIBBITHOIIICHHS MK HUMH. KpaTHICTh BUPOKEHHS.
BunpominroBanHs atoMa i pisuuHe TIyMadyeHHs cepialbHUX
tepMmiB. EnexTponHi XxmMapu 1 exexkTponHi opoOitami. Crix
eJIeKTpoHa. YeTBipKa KBAHTOBUX YUCEI 1 CTAaHU €IIEKTPOHA B
aToOMI1 BOJHIO.

Tema 7.2. KBanToBa MexaHiKa CHCTEM, 1[0 CKJIAHAIOTHCS 3
0araTboX 4acTOK

[onsarts npo cratuctuky Pepmi-/ipaka. Enepris @epwmi.
Po3nofin enekTpoHiB B MeTalIax 3a eHeprisiMu. BHyTpimmHsS
SHEepTis 1 TEJIOEMHICTD eIEKTPOHHOTO Tazy. Teopis
CJIEKTPOIIPOBITHOCTI MeTamiB. HaampoBiHICTh.

Tsepae Tino. Knacudikarist KpucTasiB 3a THIIAMH CHJ
3B's13Ky. EHepreTruHi 30HH. Po3moin kpucTaiiB 3a XapakTepoM
3allOBHEHHS BAJICHTHOI 30HU elleKTpoHamu. HamiBipoBiTHUKY.
BracHa npoBinHICTh HaMiBIPOBIAHKUKIB. [JoMIIIKOBa TIPOBiIHICTH
HaITiBIPOBIIHUKIB. EJEKTPOHHI 1 ipKOB1 HAMIBIIPOBITHUKH.
Enextpuuni BnactuBocti P/N -nmepexony. HamiBnpoBiTHUKOBI
pUIaIu.

Bunm 3ansaTe: Jlekii, mpakTH4Hi 3aHATTS, 1a00paTopHi poOOTH
MeTou HaBYaHHS: TPOOJIEMHUN BUKIIAM, JOCIIKESHHS,
MIPE3CHTAIll1, BAKOPUCTAHHS KEHUCIB.

[TpepexBizutu Maru 6a30Bi 3HaHHS 31 LIKIIBHOTO Kypcy (Pi3UKHU, 3HAHHS OCHOB
IHTErpaibHOTO Ta 1U(EPEHIIAIBHOTO YNCIICHHS.
[TocTpekBizuTu BupimeHHs npakTUYHKX 33/1a4 3 MEXaHIKH, eJIEKTPOMarHeTu3My,

ONTHUKU. 3aCTOCYBAHHSI METO/IIB €KCIIEPUMEHTATBHUX
JIOCHIKEHD.

[TomiTuka Kypcy

Kypc nependauvae inauBiAyanbHy Ta IpyHoBy poOoTy.

VYci 3aBnanHs, nepeadadeHi IporpaMoro, MatoTh OyTH BUKOHAHI y
BCTAHOBJIEHUN TEPMIH.

Sxmio 3100yBay BiJICYTHIH 3 MOBa)KHOI MPUYMHM, BiH/BOHA
MPE3EHTYE BUKOHAHI1 3aBIaHHsI 111 Yac KOHCYJIbTAIlll BUKJIa1aya.
[Tix yac poboTH Hall IHANBIAYATHPHIUMH 3aBIAHHSIMHU Ta
MPOEKTaMH HE JIOIYCTUMO MTOPYIICHHS aKaIeMidHOi
JT0OpPOYECHOCTI.

ITpesenTariii pobiT MarOTh OYTH aBTOPCHKUMHU Ta OPHUTIHAJIBHUMH.

OI_IiHIOBaHHﬂ JOCATHCHb

[Tpu Bu3HAYEHHI1 3arajbHOT OIL[IHKM BPAaXOBYIOThCS PE3YJIbTATH
MOTOYHOTO KOHTPOJIIO 3 MMPAKTHYHUX Ta Ja0OpaTOPHUX 3aHATH,
K1 B1IOYNHCS B MIEPi0J, a TAKOXK Pe3yJIbTaTH 3aXHUCTy
IHIMBITyaTbHUX 3aBJIaHb T4 CAMOCTIHHOT pOOOTH.

Icrint/3anik 3a cucremoro EKTC orpumyroTs 3100yBaui, sKi
BHUKOHAJIM BC1 BUU poOIT 1 Habpanu He MeHnIe 55 31 100 6aniB 3a
pe3yJibTaTaMHi HaBYaHHS.

55-100 6ariB - BUCTABIISIETHCS, SIKIO 37100yBa4 BUSBHUB TIEBHI
3HaHHS OCHOBHOTO MTPOrPaMHOT0 MaTtepiaixy B 00cCs3i, 110
HEOOXI1THUN TS TIOJIaIBIIIOT0 HAaBYAaHHS 1 pOOOTH, Y IIOMY
BITOPABCS 3 MIOCTABJICHUM 3aBJaHHSM, IPUITYCTHUBCS HE3HAYHUX
HOMMJIOK B apu(METHYHHX pPO3paxyHKax, IEMOHCTPYBAB




3[IATHICTh YIIOPATHCS 3 BUKOHAHHSM 3aBJaHb, TIepe10aueHIX
IPOTpaMolo Ha PiBHI pENPOIYKTUBHOTO BiITBOPEHHS.

0-55 6aniB — «He 3apaxoBaHO» - BUCTABISIETHCS, SKIIO 3700yBay
BUSIBUB CEpPHO3HI MPOTATNHU B 3HAHHSIX OCHOBHOTO MaTepiaiy,
3pOOUMB MPUHITUIIOB] TOMIJIKH, HE 3MITI PO3B’s13aTH TUIIOBI 3a/1a4i,
MIPOBECTH PO3PAXyYHKHU TOIIO.
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