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1. 3MICT MATEPIAJIY 2-'O CEMECTPY

4 monyJib

MaruitHe nosne

7.1. MarHiTHe 1oJyie y Bakyymi

7.2. EnextpoMarHiTHa iHIyKIIis

7.3. MaruiTHe 1oJjie B pE4OBHHI.
EnexrpomarniTae mnoure.
EnexTpomarHiTHi KOJMBaHHS i 3MIHHUH CTPyM.
[Ipy>xHi XBHUII.
EnextpomarHiTHi XBHIIL.

S MOaYJIb

Onruka
12.1. XBuiboBa oNnTUKa
12.2. KBaHTOBa ONTHKA
BbopoBchka Teopis OynoBu atoma
KBanTOBa MexaHika
14.1. XBwiIboBa T€OPist MIKpOYACTOK
14.2. Pipasuns Ulpeaunrepa i ioro 3acTocyBaHHS

6 monyan

CyuacHa Teopist OyZJOBH aTOMIB 1 MOJIEKYJI
15.1. KBanroBa Teopist Oy10BH aTOMa BOJIHIO
15.2 KBaHTOBa Teopist Oy/10BH O6araTo eJICKTPOHHUX aTOMIB
15.3. ByzoBa MosieKyn Ta MOJIEKYJISIPHI CIIEKTPU
®di3uKa TBEpPAOro TiIa
16.1. KBanrtoBa craTucTuKa
16.2. 3onHa Teopis
16.3. KonrakTHi sBUIIA



2. POPMU TA TEPMIHAU BUKOHAHHS KOHTPOJIIO 3HAHb

HABYAJIBHI TUXHI
BUJIN 3AHATH
112 (3 |4|5|6 |7 |8 |9 (1011|1213 |14 |15 |16 (17 |18 |19 |20
1. IToTouHU KOHTPOJIb
E/x na I13 X X X X X X X
Honyck o JIP X X X X X
2. [TpomixkHUN KOHTPOJIb
uxka JIP X X
IP3 X
TecTyBaHHsA X X X
3. MonynbHUN KOHTPOJIb
KonTposnbha Touka X X X
4. CemecTpoBHil KOHTPOJIb
K0M§iHOBaHHﬁ X
icnuT
[TpumiTku:

1. E/k na II3 - excnpec-KOHTPOJIb IO MEBHIM TeMi Ha MPAKTUYHOMY 3aHATT1 (IPOBOJUTHCS
Ha MOYaTKy MPaKTUYHOTO 3aHATTS);

2. Jonyck o JIP - KOHTpONb MiATOTOBKH J0 BUKOHAHHS 4eproBoi jJabopaTopHOI poOOTH
(mpoBOIUTHCS Ha MOYATKy JiabopaTopHoro 3aHATTs). Ilepenik Tum nabopaTopHUX pOOIT a7
KOXKHOTO cTyJleHTa (Opuraan) BKa3zaHo B TaOJHL, 1110 3HaXoAuThes y Jlonatky 1.

3. Huki JIP - 3axucT 3BiTiB 110 BUKOHAHUX JTAOOpaTOpHHUX pobdoTax 3a muki (1-i mukm — 3
poboTH, 2-i 1K — 2 pobdotn). IlpoBoautbes Ha 4-y Ta 7-y 1a00paTOpHUX 3aHATTSX.

4. TIP3 - BUKOHAHHS 1 3aXMCT Pe3y/bTAaTIB CAMOCTIMHOI pOOOTH 3 pillIEHHS 3a7ay y BUIJISI
1HAMBIIyaIbHOTO PO3PAaXyHKOBOI'O 3aBAaHHA. [[poOBOAMTHCS 1032 CITKOIO PO3KIIAAY 3aHSTh.

5. TectyBaHHS - KOMI'IOTEPHUI KOHTPOJIb 3HaHb 0 MaTepiaii Moayins. [IpoBoautbes mosa
CITKOIO PO3KJIaJly 3aHsATh (Ha3HAYAEThCS JOAATKOBO).

6. [TuceMoBHI iCTIHT - MHCBMOBA poOOTa 3 Matepiary, mporaeHOMY 3a Bech cemectp (1, 2 i
3 monyni). Jlo icnuTy JOMyCKarOThCs TUTBKU Ti CTYAECHTH, sIKI BUKOHAJIU HaBYAJIBHUH IUIaH MO BCIM
MOAYJISIM ceMecTpy (BiAMpalnbOBYBaHHS BCIX JabopaTopHHX poOiT, BukoHaHHs I[P3 Tomio) 1
HaOpanu peiiTuHroBuit 6an He MeHIe 60-Tu.




3. PEUTUHTOBA OLIIHKA 3 JUCLUILITHA

Ha xoxHOMy 3aHATTI a00 KOHTPOJBHOMY 3aXOJi CTYACHT OJEp)KYy€e OIIHKY, sKa
MePEPaxOBYETHCS 3 YpaxyBaHHSIM BaroBUX KOEQIIIEHTIB 3TiIHO OajiB, 3a3HAYCHUX Yy TAOJUIl J0
BiJITOBITHUX BUIB 3aHATH 200 OPM KOHTPOITIO.

11 Kypc 21 cemecTp

Bup 3aHATTA / KOHTPONBLHWK 3axXin

J16 Ne1
J16 Ne2
M3 Ne1
M3 Ne2
M3 Ne3
Tect
KT1
J16 Ne3
J16 Ne4 Lnkn
J16 Ne5
M3 Ne4
M3 Ne5
M3 Ne6
Tect
KT2
J16 Ne6
J16 Ne7 Lnkn
M3 Ne7
IP3
Tect
KT3
PenT. ouiHKa

212|444 |11(272|12]12 |4 |4 |4 (1113929 |4]|8/|11[34| 100

Min/max peMTUHroBa ouiHKa

1. Ominka 3a TpaKTHYHE 3aHATTS CKJIATAEThCS 3 OIIHKKA 3a TIOTOYHUN KOHTPOJIb
TEOPETUYHHUX 3HAHb (EKCIPEC-KOHTPOJb), IO MPOBOJUTHCS HA MOYATKY KOKHOTO MPAKTHUYHOTO
3aHATTS (4 3anUTaHHS HA 8§ XBWINMH). MakcUManbHa KUTbKICTh OaiB 32 KOXKHE MPAKTUYHE 3aHSTTS
BU3HAUYAETHCS 3T1IHO TaONHUIIi, IO HABEJICHO BUIIIE.

2. 3a yabopaTopHi poOOTH CTYACHT OTPUMYE JBa BUIU OIIIHOK: 32 MOTOYHHH KOHTPOIb
(Tomyck), 10 MPOBOIUTHCS Ha KOXKHOMY 3aHSTTI, JIe BUKOHYEThCS J1abopaTopHa poOoTa, Ta 3a
CKJIaJIaHHA MUKy JJabopaTopHUX poOiIT (Tpuui 3a cemectp). OIiHKa 3a MUK CKIATAETHCSA 3 JBOX
4acTHH: 3a oopMIIeHHs 3BITIB 3 JabopaTopHux poOiT (40%) Ta 3a 3axucT 3BITIB y Oeciai 3
BukianadeM (60%). MakcumanbHa KUIBKICTh OalliB 3a KOKHHMM 3 BHJIIB KOHTPOJIO BHU3HAYAETHCS
3TiAHO TAOJIHNIII, III0 HABSACHO BHIIIE.

3. InpuBimyalibHEe PO3PAXyHKOBE 3aBJAaHHS BUKOHYETHCS MPOTITOM CEMECTPY, i MOBUHHE
OyTH BUKOHAHO Ta 3/1aHE B CTPOKH, 3a3HayeHI B 1.2 ( HaNpHUKiHLI cemecTpy). BoHO cknanaeTbes 3
JIECSITH 3aBJaHb, HOMepa SIKUX pO3IMOALIEH] 3T1/IHO 3 BaplaHTaMH, 3a3HaYeHUMH B 11.4.4..

4. MoaynbHe KOMIT I0OTEpPHE TECTYBaHHS MTPOBOJAUTHCS B TEPMIHH, BU3HAUYEHI B MYHKTI 2,
nBiul Ha cemecTp. CeaHc TecTyBaHHS MICTUTh 20 TEOPETUYHUX 3alMTaHb, 4ac TECTyBaHHA — 15
xBWIMH. KiNbKICTh MUTaHb Ta Yac TECTyBaHHS MOKe OyTH 3MIHEHO B 3aJIeXKHOCTI BiJl CKIQAHOCTI
MTUTaHb.

5. Ominka 3a koHTpoJdbHY TOUKY (KT1 Ta KT2) € anreOpaiuHoio cyMOIO OLIIHOK 3a YCi BUAU
3aHATH 1 OPM KOHTPOJTIO 32 BIAMOBITHUM 1epio (3T1THO HaBEJEHOT BUIIE TaOJIHIII).

6. CemectpoBa (peiiTmHroBa) ominka 3a 100-0aJbHOIO MIKAJIOK BU3HAYAETHCS SIK
anreOpaidyHa cyma OIIIHOK 3a KOXK€H 3 BHUIB HaBYAIbHOI MiSJIFHOCTI 3TiTHO BHWINE HABEACHUX
Tabnuipb. MakcumanbsHe 3HaueHHs fopiBHIOE 100, a MiHIMaJIbHE 3HAUEHHS JUISl JOMYCKY JI0 ICIIUTY
nopiBHIOE 60.

7. Ex3amMeHarriiiHa oIiHKa BUCTaBIsA€TbCs 3a 100-0ampHOIO IIKAIOK HACTYITHUM YHHOM.
SKI110 iCIUT MTOBOJIUTRCS Yy MUCHMOBIN (hopMi, TO OLIET CKIAAAETHCS 3 IBOX TEOPETUYHUX 3aTUTaHb
(mo 30 GamiB koxHe) Ta oxaHiel 3amadi (40 OGamiB). SIKIIO ICIUT MPOBOJIUTHCS Y BUIJISAAL
KOMIT IOTEPHOTO TECTYBaHHS, TO TEOPETHUYHI 3aNMUTaHHs 3aMIHIOIOTHCS Ha TeCT, 1m0 MICTUTH 40
TEOPETUYHHUX TECTOBHX 3alHMTaHb (dac TecTyBaHHS — 30 XBHIMH). YCIIIIHE CKJIaJaHHS TECTY 3
TEOPETUYHHX 3aluTaHb (He MeHII Hik 60% BipHUX BIIMOBiCH) HABITH 0e3 PO3B’sI3aHHS 3a1adi €
MiJICTAaBOI0 OTPUMAaHHS €k3aMeHamiiHoi omiaku 60. Jlns oTpuMaHHs OLIBIT BHUCOKOI OI[IHKH
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CTYZICHT Ma€ MpaBo 0OOMPATH PiBEHb CKJIAIHOCTI eK3aMeHaliiHo1 3aaa4i: 20 OaniB — mpocTa 3a1aya,
po3B’s3aHHs SKOI MOTpeOye 3HaHHSA (I3UYHUX MPHUHIUIIB 1 3aKOHIB Ta BMIHHS 3aCTOCOBYBAaTH
MaTeMaTHYHI METOJM BEKTOPHOI aureOpu, aHAIITUYHOI TreoMmerpii Ta audepeHIiaaTbHo-
IHTErpaJbHOTO YHCJICHHS B MeEXaxX IIKUIbHOI mporpamu; 40 OamxiB — craHgapTHa 3ajaya,
pO3B’si3aHHA sIKOi MOTpeOye 3HAaHHSA (PI3UYHMX TPUHIMIIB 1 3aKOHIB Ta BMIHHS 3aCTOCOBYBAaTH
OCHOBHI MaTeMaTH4YHI METOAM KypCy BHUIOI MaTEMaTHKH 3 PO3AUINB aHATTHYHOI T'E€OMETpIi,
BEKTOPHOI Ta JiHIAHOI anreOpu, AudepeHmiaTbHUX piBHSAHB, AU(epeHiaTbHO-IHTErPaTbHOTO
YHCIICHHS.
8. IlimcyMKoOBa OIliHKA 33 CEMECTP OOUHCITIOETHCS 3a (POPMYIIOHO:

Pezynomam 3a cemecmp = 0,6 - (Petimune osa oyinka) + 0,4 - (Oyinxa 3a icnum)

Kpurepii oniHioBaHHS p000TH CTY/IeHTA NPOTATOM CeMeCTpy.

3anoBinbHo, D, E (60-74). Matu miniMyM 3HaHb i yMiHb. BignpairoBatu Bci 1abopatopHi poboTH
1 Bukonaru IP3. BMiTu 3acTocoByBaTy 3aK0HH (Di3UKH TS PO3B’I3aHHS HAUITPOCTIIINX 3a7ad.
JHo6pe, C (75-89). 3naTi OCHOBHI 3aKOHHU (Di3MKH 1 BMITH 1X 3aC  TOCOBYBaTH Ui  PO3B’sA3aHHS
3anad. BiamparroBaru Bci 1abopaTopHi podoTH, ohopMuTH 1 3aXuCcTUTH 3BiTH. Bukonatu IP3.
Bigminno, A, B (90-100). BignpairoBatu BCi 1abopatopHi poO0TH, OGOPMUTH 1 3aXHUCTUTH 3BiTH,
BukoHatu IP3. 3Hatu Bci po3ainu Kypcy ¢i3ukd, BMITH aHaTI3yBaTH (i3WYHI SIBHUIA Ta MPOIECH i3
3aCTOCYBAaHHSIM BIJIMOBIJTHUX 3aKOHIB Ta CIIBBIIHOLICHb. BMITH pO3B’A3yBaTu 3a/4a4i MiABUIIECHOT
CKJIaJHOCTI. 3HATH 3arajbHi NMPUHLIUIHU NPOBEACHHA (DI3MYHOTO EKCHEPUMEHTY W 0OpOOKH HOTO
pe3ybTaTiB.

KpuTepii ouiHIOBaHHS 3HaHb Ta BMiHb CTY/J€HTA HA iCIHUTI

3apoBinbHo, D, E (60-74). Tloka3zaTu 3HaHHS OCHOBHOTO TEOPETHYHOTO Ta MPAKTUYHOTO
Mmarepiany, HaJlaB BipHI BIJIOBIJi Ha OUIBIIICTh 3allUTaHb, OJEPKAHUX MPH CKIIaJaHHI icnuTy ado
TECTYBaHHS.

Jo6pe, C (75-89). [TokazaT NOBHE 3HAHHS TEOPETUYHOTO Ta MPAKTUYHOIO Marepiany, HajaB BipHi
BIJINOB1/I1 HA MEPEBAYKHY OUIBIIICTH 3aITUTAHb.

Binminno, A, B (90-100). Iloka3ati cucTeMaTH30BaHi TJIMOOKI 3HAHHSA TEOPETHYHOTO Ta
INPAKTUYHOTO Marepiany, HaJaB BUYEpIIHI BIANOBIAI Ha Bcl IocTasiieHl 3amuTaHHs. Hasectu
HPUKIIAAN CIIOCTEPEKEHHS (PI3UUHUX 3aKOHIB Ta SBUII HA MPAKTHIII.



4. TIEPEJIIK 3AIIMTAHD 11O KO)KHOMY BHUJI KOHTPOJIIO

4.1. 3BAIIMTAHHSA EKCITPEC-KOHTPOJIIO 11O TEMAX II3.

4 monyJib

Tema 1. MaruiTHe moJie nocTiifHOro CTpymy.

1. JlaiiTe BU3HAYEHHS JIiHISIM MarHiTHOI 1HYKITii.

2. BekTop HanmpyXeHOCTI MarHiTHOTO MOJIS, 3B'I30K 3 BEKTOPOM MAarHiTHOI 1HIYKIIi.

3. 3anumitk 3akoH bio-Caapa-Jlamaca.

4. Yomy AOpIBHIOE IHAYKIIISI MATHITHOTO TOJISA, IO CTBOPIOETHCS 3aPSA0M, IO PYXAETHCS?

5. YoMy JOpiBHIOE IHIYKIiS MAarHITHOTO TOJs, IO CTBOPIOETHCS HECKIHYEHHUM MPSIMUM
MIPOBITHUKOM 31 CTpyMOM?

6. UYomy AOpiBHIOE IHAYKISI MAarHiTHOTO MOJs, IO CTBOPIOETHCS KPYrOBUM MPOBITHHUKOM 31

cTpymom?
7. 3anumiith 3aKk0H Amriepa. SIk BU3HaYaeThCs HAPSMOK cuiiu Amrmepa?
8. Il{o Ha3MBa€THCS MArHITHUM moTokoM? Moro opuuums BuMipy.
9. UYomy nopiBHIOE poOOTa, YNHEHA MIPH MEPEMIIICHHI CTPYMY B MarHiTHOMY TOJI.
10. Cdopmymroiite Teopemy ['ayca 1st MarHiTHOTO OIS,
11. CdopmymroiiTe 3aKOH IOBHOT'O CTPYMY.
12. Yomy nopiBHIOE €HEprisi MPOBIAHUKA 31 CTPyMOM?
13. Yomy nopiBHIOE 00’€MHA TYCTHHA €HEPrii MArHITHOTO MOJIsA?
14. Slka cwuna i€ Ha 3apsPKEHY YaCTKy B MAarHiTHOMY I10JTi?
15. Yomy nopiBHioe cuna Jlopenna, Ha K1 4aCTKU BOHA Jii€?
16. Sk BuzHauuTH HanpsmMok cwiu Jloperma? CHopMyTroiTe 1e mpaBuiio.
17. Yomy nopiBHIOE poOOTa MarHiTHOTO MOJSI HAJL 3apsKEHOI0 YAaCTKOI0, 110 PyXa€eThes?

Tema 2 SIBuue ejekTpoMarHiTHoi iHAyKkuii. PiBHAHHS MakcBesia

VY yomy nosArae siBUIIE €I€KTPOMArHiTHOT IHAYKIi?
Chopmymroiite 3axoH Dapasest A1 eNeKTPOMArHiTHOT 1HTYKIIII.
Cdopmymroiite npasuiio Jlenua.
I1{o Take iHAYKTUBHICTH KOHTYpPY? Ii OfMHMIIA BUMIpY.
Y 4omy mosArae siBUILE CAMOIHTYKITii?
Yomy nopisaioe EPC camoinaykmii?
VY yomy nosndrae siBUIE B3a€MOIHIYKIIIi?
Yomy nopisaioe EPC B3aeMoinaykIii?
YoMy 10piBHIOE €HEPTis MPOBIAHUKA 31 CTPyMOM?
. Homy A0piBHIOE €HEprisi MarHiTHOTO MO ?
. IIlo Ha3uBa€eTbCS BUXPOBUM €NEKTPUYHUM ToJeM?
. II1o Ha3UBaAETHCS CTPYMOM 3MiIIECHS?
. Chopmymtoiite piBHAHHSI MakcBeia B iHTerpaibHiil Gpopmi
. Cdopmymtoiite piBHsIHHS MakcBeiia B nudepeHiianbHii hopmi

LCoNoOARWNE

N
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N N Y
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Tema 3. EjlekTpoMaruiTHi KoJiMmBaHHsA

[Ilo Take eneKTPUYHOTO KOJIUBAHHSA?

Ski KonMBaHHS Ha3UBAIOTHCS BITbHUMU?
®opmyna Tomcona. HactoTa BITbHUX KOJMBAHb.
Sxi KOJIMBaHHS HA3UBAIOTHCS 3MYIICHUMH?

SIxi KOJIMBAaHHS HA3UBAIOTLCS 3aracalourMu’?

o~ E



Yomy piBHUI TIEpiof 1 YACTOTA 3aracalounx KOJIWBaHb?

[ITo Ha3WBaETHCS YacOM peakcartii?

[I{o Ha3uBaeThCs KOeIiEHTOM 3aracaHHs?

[I{o Ha3uBaETHCS TOTaPUPMIYHUM JEKPEMEHTOM 3aracaHHs?

[I{o Ha3UBaETHCS TOOPOTHICTIO KOJUBAIBHOTO KOHTYPY?

€MHICHU orip.

[HayKTUBHUH OTip.

[ToBHUMIA omip JIaHIIOTA.

Y 4oMy MoJIATae SIBUIIE €ICKTPUYHOTO PE30HAHCY?

Yomy TOpiBHIOE PE30HAHCHA YacTOTa JIJIsl HAPYTH Ha KOHJIEHCATOPi?

5 MoayJib

Tema 4. XBHJIb0BA ONTHKA.

CoNoOA~WNE

PR R RRRE R
NookwdhdEoO

Ske siBUIIE HA3UBAETHCS IHTEPEPEHIIIEI0 CBITIA 1 SIKI YMOBH 11 CIIOCTEPEKEHHS?
SIki XBUITI HA3WBAIOTHCSI MOHOXPOMATUYHUMHU, KOTCPEHTHUMU?

Cdopmymtoiite npunuun [roirexca..

[ITo Take reomeTpuyHa Ta ONTHYHA PI3HUIIST XOLY?

Cdopmymtoiite npuniun [ roiirenca-dpenerns.

SIKi yMOBM MaKCUMyMY iIHTEHCHBHOCTI ITpH iHTepdepeHIIii ciTia?

Sxi yMOBH MiHIMyMY IHTEHCUBHOCTI IIpH iHTEepdepeHiii citna?

o Take mudpaxiis ceitina? Axki Buau nudpaxiii Bu 3HaeTe?

Sxi ymoBH criocTepekeHHs qudpakiii cBiTia?

. SIkMM YMHOM BUHHKAIOTH 1 YMM XapakTepHi 30Hu DOpenHens?
. Sxuii Bua Mae qudpakiiiHUi CIIEKTP BUIUMOTO CBITIA?

o Take abcopOis cBiTIA?
3anuiiTe 1 MOSACHITH 3aKOH byrepa.
[ITo Take mucmepcis cBitia?

. SAxum BUPAXKCHHAM BU3HAYA€THCA HOpMaJlbHA 1 aHOMaJIbHa ,uncnepciﬂ?

[{o Take monstpu3artis?
3anuInTh 1 MOSACHITH 3aK0H Majtroca.

Tema 5. TensioBe BunpoMiHioBanHs. KBaHTOBI BJ1acTHBOCTI BUNIPOMiHIOBAHHA

LCoNoOARWNE

PR RPRERPRERRREE
N~ WNEO

[ITo Take TerI0Be BUIPOMIHIOBAHHS?

Slke BUITPOMIHIOBaHHS Ha3UBAETHCS PIBHOBAXKHUM?

[ITo Take 00'eMHa rycTUHa €HEeprii BUIIPOMiIHIOBaHHS?

[I{o Take eHepreTHYHA CBITHICTH?

[Io Take criekTpajbHa I'yCTHHA €HEPreTUYHOT CBITHOCTI?

[I{o Take criekTpagbHA MOTJIMHAIBHA 3/1aTHICTH?

SIKke TiJI0 HA3UBAIOTh YOPHUM, CipuM?

3anumriTh 1 MOsSICHITH 3akoH Kupxroda.

3anuiiTe 1 moscHITh 3akoHu Ctedana-bonsiiMana Ta 3cyBy BiHa.
3anuiiTe 1 oAcHITH popmyny Penes-/xunca.

3anumiiTe 1 moscHITH popmyny [Tnanka.

[ITo Ha3uBarOTH SBUIIIEM 30BHINIHBOTO (poToedekTa?

Cdopmymroiite nepimii 3axkoH CToJ€TOBA ISl 30BHIITHBOTO (hoToedekTa.
Bix goro i sik 3a5ekuTh eHeprist (HOTOCIEKTPOHIB?

[ITo Take uepBOHa MeXa 30BHIIIHBOTO (poToeeKTa 1 BiJl HOr0 BOHA 3aJICKUTH?
3anunriTe 1 MOSICHITEH piBHSAHHS EHHIITEHHA 115 30BHIITHBOTO hoTOEdEeKTa.
o Take GpoTon? YoMy nopiBHIOE eHepris, Maca, iIMITyJbC GoToHa?

Bizg yoro 1 K 3a1€XUTh THCK CBITIA?



19.
20.

10

VY womy nonsrae epext Komnrona?
3anumIiTh 1 MOSICHITH (GOPMYITY JIsl KOMITOHOBCHKOI TOBKUHU XBHIII.

Tema 6. PiBusinus Ll peninrepa. CranionapHuuii craH.

CoNoA~WNE

11.
12.

13.

3anunriTh 1 MOSICHITH 3araybHe (dacoBe) piBHsAHHA Llpenunrepa.

3anumiiTe 1 moscHITH piBHsAHHA LlpenuHrepa s cTarioHapHUX CTaHiB.

3anumIiTh yMOBH PETYJISPHOCTI XBHIILOBOI (DyHKIIII.

3anumIiTe yMOBY HOPMYBAaHHS XBHJIHOBOT (PYHKITIi.

[Io Take BiacHi 3HaUCHHS [TOBHOI €HEPTii YACTUHKU?

[ITo Take TyHenpbHUHN edekT?

3anumIiTe XBUIbOBY (DYHKIIIIO, sIKA OMUCYE PYX YACTUHKU B OJJHOMIpHIN HOTSHLIWHIHN sIMi.

3a [momoMoror SKUX (I3MUHUX XapaKTEPUCTUK OMHCYIOTh MPOXO/DKEHHS YacTKU Kpi3b
noTeHIiiHuM Oap'ep?

[ITo Take koedilieHT TPO30POCTI 1 BiJ 4OTO BiH 3aJCIKHUTH?

JaiiTe BU3HAUEHHS JIHIIHOTO TapMOHIYHOTO OCHMIIATOPA Y KBAHTOBIH MEXaHiIli.

[Ilo Take eHepris HYJIbOBUX KOJIMBAHb JIHIHHOTO TApPMOHIYHOTO OCIMIIATOpa y KBAaHTOBIM
MeXaHimi?

3anuinite QopMydy €HEpreTHYHOrO CIHEeKTpa JIHIHHOTO TapMOHIYHOTO OCIHIATOpa Yy
KBAHTOBII MexaHimi?

6 MmoayJanb

Tema 7. PeHTreniBcbke BUNIPOMiHIOBaHHSA. MarHiTHi BJ1acTuBOCTI aTOMiB

1.

BH©O©XoNOO O AW

0.
11.
12.
13.
14.
15.

CdopmynroiiTe XapaKTepUCTHKH 1 YMOBH BHHHKHCHHS TallbMiBHOIO PEHTICHIBCHKOTO
BUIIPOMIHIOBaHHS.

ChopmynroiiTe XapaKTEPUCTHKKA 1 YMOBH BHHUKHEHHS XapaKTEPUCTUYHOTO PEHTTEHIBCHKOTO
BUIIPOMIHIOBaHHS.

[Ilo Take KOPOTKOXBUJIbOBA I'PAHULIS TAJIbMOBOI'O PEHTTE€HIBCHKOI'O BUITPOMIHIOBAHHS?
3anuiiTe 1 MOACHITH 3aKOH Mo3u.

SIK BU3HAYMTH MarHiTHUI MOMEHT €JIEKTPOHA B aTOMi?

SIK BU3HAUUTH MarHiTHUI MOMEHT 06araToeJeKTPOHHOIO aToMy?

Ilo Bu3HAYa€E TOIOBHE KBAHTOBE YHCIIO N, 1 K1 3HAYEHHS BOHO MOYKE MaTH?

[Ilo Bu3Hauae opOiTabHE KBAHTOBE YHCIIO |, 1 sIKi 3HAUCHHST BOHO MOXE MaTH?

Illo Bu3HAYae MarHiTHe KBAHTOBE YHMCIIO My, 1 IK1 3HAYEHHS BOHO MOYKE MaTH?

[ITo BU3HaYarOTh MpaBUiIa BIIOOPY KBAaHTOBOI MeXaHiKU? 3aluIIiTh iX.

YoMy 10piBHIOE MOAYJIb TOBHOI'O MOMEHTY 0araToeleKTpoOHHOro aroma?

[Io Take Tepm GaraToeIEKTPOHHOTO aTOMA, 1 SIK BiH 3aMUCYEThCA?

Yomy TOpiBHIOE CUIIa, SIKa JII€ HA aTOM Y MarHiTHOMY 10117

o Trake edext 3eemana?

Yomy nopisaroe daktop Jlanme?

Jlns miArOTOBKM 0 €KCIPECc-KOHTPOJIIB PEKOMEHAYEThCSI BUKOPUCTATH KOHCIIEKT JIEKIH, a

Takox Jireparypy [1 - 7].
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4.2. SATIMTAHHA JJIsA JOITYCKY 10 JJABOPATOPHUX POBIT.

1. CdopmymoBatu TeMy Ta METY 1a00OpaTOPHOT POOOTH.

300pazutu cxemy JIabopaTOPHOi YCTAHOBKH 3 MOSICHEHHSMHU / TIEPETIYUTH CKJIAJOBI YaCTUHU
71a00paTOPHOI YCTAaHOBKH (TIPHIIAIN, IPUCTPOI, MOJTYJI H T.I1.).

[lepeniuntu npsmi BuMipu (IOBHI Ha3BM), iK1 HEOOX1THO BUKOHATH B JIA0OpATOPHiN poOOTI.
[Tepemiuntu HepsMi BUMIpH (TIOBHI Ha3BH ), SIK1 HEOOX1JHO BUKOHATH B JIaOOpaTOpHiii poOOTi.
[lepeniunTu 3aKOHH, 10 BUKOPUCTOBYIOTH / 10 MEPEBIPSIIOTH Y JIA0OpaTOpHiiA poOOTI.
CdopmynroBaTu 3aKOHH, III0 BUKOPUCTOBYIOTH / IO MEPEBIPSIOTH Y Ta00paTOpHINA poOOTI.
Bkazaru, rpadiku KX 3aJeKHOCTeH HeoOXiqHO ToOyIyBaTH B IabopaTopHiil poOoTi.
3anucary U MosICHUTH pobouy hopmyiy.

N

N kW

4.3. BAIIMTAHHA J1JI5A BAXUCTY HUKJIIB JABOPATOPHUX POBIT

3anuTaHHs Ui 3aXUCTy JIA0OpaTOpPHUX POOIT 3 KOKHOro nukiay HaseneHi B [9, 10]
HaIIPUKIHII KOXKHOI BiJIMOBIHOT JIabopaTopHOi poOoTH. Takox moTpiOHO 3HATH MaTepiall TeM, SKi
BUKOPUCTOBYIOTBCS Yy POOOTI, 110 3aXUINAEThes. KpiM TOro, HEOOXiJHO YiTKO 3HATU i pO3YMITH, IO
i YOMY HAmUCaHO Y 3BITi 1O POOOTI, 110 3aXHUIIAETHCS. J{JIsl MIATOTOBKU A0 3aXUCTY J1aOOpaTOPHUX
pOOIT PEKOMEH/IYEThCSI BUKOPHCTOBYBATH KOHCIICKT JICKIIIi, a TaKOX Jitepatypy [13-16].

J10 3aXUCTy HUKITY TOMYCKAIOTHCS TUIBKH Ti CTYJIEHTH, SIK1 BIIPAILIOBAIN Ta OPOPMIIIA BCl
nabopartopHi poOOTH [UKIY. 3BITH 3 JIADOpaTOPHUX POOIT OQPOPMITIOIOTHCS B 3OIIMTI HA
18 apkymri.  3micT 3BiTy Ta mnpukian Horo odopmicHHs HaBeaeHo B [9]. Koxna pobora
oopmMITIOETBCS 3 HOBOT cTOpiHKU. THUTYIBHMIA apKyl 0()OPMITIOETHCS OJIMH pa3 Ha OAMH 30IIMT Ha
nepuid CTOPIHII 30MIUTY, Aallli POOOTH HYMEPYIOTHhCS IOCITIIOBHO, IMOYMHAIOYM 3 Homepa 1.
KoXHU#l CTyneHT NOBHHEH MaTu CBii 30mMT 3 OGOpPMIIGHUMH 3BITaMH BiANPaIbOBAaHUX
71a00paTOpHUX POOIT.

OdopmiieHHst 3BITIB 3 JIa0OpaTOPHUX POOIT BUKOHYETHCS YOPHUIBHOK a00 KYJIHKOBOIO
PYYKOIO CHHBOTO a00 4YOpPHOrO KOJbOpY. JlomyckaeTbCsi BUKOPHMCTaHHs I1HIIMX KOJBOPIB MpU
noOy1oB1 Aiarpam, rpadikiB, pUCYHKIB.

I'padix BuKOHaHHS J1aGOpAaTOPHUX poOOIT (Tabmuid 3 HOMEpaMH poOIT) MO KOXKHOMY
Moayi0 HaBeneHo y Jonmatky 1.
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4.4. SMICT IHAUBIAYAJIBHUX PO3PAXYHKOBHUX 3ABJIAHDb

Posnonxin 3amau IP3 mo BapianTax 3riiHO HOMEpa CTyIEHTa B JKypHaJll aKaJeMIpymu
HaBEJIEHO B TaOJIUIIL.

Taomuis
No Homepa 3a0au ons po3e’azanna™
BapiaHTa
1 2 3 4 5 6 7 8 9 10 11

1 1.1 2.26 3.21 4.16 511 6.6 7.1 8.26 9.21 | 10.16 | 11.11
2 1.2 227 | 322 | 417 | 512 6.7 7.2 827 | 9.22 | 10.17 | 11.12
3 13 2.28 3.23 4.18 5.13 6.8 7.3 8.28 9.23 | 10.18 | 11.13
4 14 2.29 3.24 4.19 5.14 6.9 7.4 8.29 9.24 | 10.19 | 11.14
5 15 2.30 3.25 4.20 5.15 6.10 7.5 8.30 9.25 | 10.20 | 11.15
6 1.6 2.1 3.26 421 5.16 6.11 7.6 8.1 9.26 | 10.21 | 11.16
7 1.7 2.2 3.27 4.22 5.17 6.12 7.7 8.2 9.27 | 10.22 | 11.17
8 18 2.3 3.28 4.23 5.18 6.13 7.8 8.3 9.28 | 10.23 | 11.18
9 19 24 3.29 4.24 5.19 6.14 7.9 8.4 9.29 | 10.24 | 11.19
10 1.10 2.5 3.30 4.25 5.20 6.15 7.10 8.5 9.30 | 10.25 | 11.20
11 111 2.6 3.1 4.26 521 6.16 7.11 8.6 9.1 10.26 | 11.21
12 1.12 2.7 3.2 4.27 5.22 6.17 7.12 8.7 9.2 10.27 | 11.22
13 1.13 2.8 3.3 4.28 5.23 6.18 7.13 8.8 9.3 10.28 | 11.23
14 1.14 2.9 3.4 4.29 5.24 6.19 7.14 8.9 9.4 10.29 | 11.24
15 1.15 2.10 3.5 4.30 5.25 6.20 7.15 8.10 9.5 10.30 | 11.25
16 1.16 211 3.6 4.1 5.26 6.21 7.16 8.11 9.6 10.1 | 11.26
17 1.17 2.12 3.7 4.2 5.27 6.22 7.17 8.12 9.7 10.2 | 11.27
18 1.18 2.13 3.8 4.3 5.28 6.23 7.18 8.13 9.8 10.3 | 11.28
19 1.19 214 3.9 4.4 5.29 6.24 7.19 8.14 9.9 104 | 11.29
20 1.20 2.15 3.10 4.5 5.30 6.25 7.20 8.15 9.10 105 | 11.30
21 121 2.16 3.11 4.6 5.1 6.26 7.21 8.16 9.11 10.6 111
22 1.22 2.17 3.12 4.7 5.2 6.27 7.22 8.17 9.12 10.7 11.2
23 1.23 2.18 3.13 4.8 5.3 6.28 7.23 8.18 9.13 10.8 11.3
24 1.24 2.19 3.14 4.9 54 6.29 7.24 8.19 9.14 10.9 114
25 1.25 2.20 3.15 4.10 55 6.30 7.25 8.20 9.15 | 10.10 | 115
26 1.26 221 3.16 411 5.6 6.1 7.26 8.21 9.16 | 10.11 | 116
27 1.27 2.22 3.17 4,12 5.7 6.2 7.27 8.22 9.17 10.12 11.7
28 1.28 2.23 3.18 4.13 5.8 6.3 7.28 8.23 9.18 | 10.13 | 11.8

[TopsiaxoBi HOMepu 3amad [P3 y tabnuii HaBeaeHo 3rigHo Bunanus [11]. s po3s’s3anHs
3aj1a4 iHJMBITyaIbHUX PO3PaXyHKOBHX 3aBJIaHb PEKOMEHIYETHCSI BUKOPUCTOBYBATH [8, 12].

IP3 odopmisierbest B 30mmTi Ha 18 apkymriB, BOHO MOBUHHO MICTHTH THTYJIbHHM apKyll
(mpuxnan HaBeneHo y JlomaTky 2), MOBHMI 3alMC YMOBHU 3aBJaHb 13 HOMEpAaMH 3TiJHO BapiaHTa
3aBAaHHS, KOPOTKHUH 3amuc ymoBH (JlaHo:), 10 HEOOX1THO 3HAWTH, PO3B'I30K 3 BUBOJIOM POOOUOi
dopmynu, mepeBipKy po3MipHOCTI Ta BimoBiab. KoxkHa 3axaya o(opMIIIOETHCSI 3 HOBOIO
apKymy.

[Mpuknan mignucy 3amad juis Bapianta 12: 3amawa 1 — 1.12; 3amawa 2 — 2.7 Tomo.
Odopmnenns IP3 BUKOHYeTbCS YOPHUIBHOIO ab0 KYJIbKOBOIO PYYKOI CHHBOIO ab0 YOPHOIo
KOJIbOpy. JlOMyCKaeThCsl BUKOPUCTAHHS IHIIMX KOJBOPIB MpH MOOYAOBI Aiarpam, rpadikis,
PHCYHKIB.

* Homepu 3agau nano y ¢popmati XX.YY, ne XX — Homep Temu, YY — HOMep 3a/1adi B il
TeMi (3a1a4l JJ1si CaMOCTIMHOTO PO3B’SI3aHHA).
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4.5. BAIIMTAHHSA VIS TECTYBAHHA

Komm'torepHe TecTyBaHHSI 32 MarepialaMd MOAYJSl TIPOBOAMUTHCS I103a CITKOKO PO3KIIATY
3aHATh @00 BHOCUTBHCS B PO3KIIAJI 11O X0y CEMECTpY.

Tect ckiamaerses 3 20 3anuTaHb, Ha BIANOBIAI HA SKi JaeThes 15 XBuiawH. JIsI KOXKHOTO
3aMUTaHHS MPOTIOHYETHCS 110 INECTH BapiaHTIB BiamoBiged. [IpaBHIIbHMX BapiaHTIB BiAMOBiaEH
Moe OyTH KiIbKa. Y IIbOMY BHIIQJIKY BiJIOBI/Ib BBAXKAETHCS MOBHICTIO MPAaBUIIBHOIO, SKIIO 00paHi
BCl BapiaHTH BIpHHX BiJMoBifeH. Skiio xoya O OJWH BapiaHT HE BIpHUH, BIJAMOBIAL HA 3alIUTAHHSI
BBXKAETHCS HE TTPABWIIBHOIO.

IlepeJik 3anuTaHb, HABeJeHNUX HUKYE, HE € MOBHUM. 3a3Ha4YCHI 3alIUTaHHS MOXYTh OyTH
nepedpazoBaHi, 3MiHEHI a00 JIOTIOBHEHI, 1[0 HE MiHs€ ixHIN 3MicT. MoxyTh OyTH NOJaHI iHIII
3amUTaHHs, SKi OyJIM PO3TJIAHYTI a00 3TrajiaHi y BiIMTOBIIHUX TeMaX Ha JIEKIIIHHUX 3aHATTSX.

IIpu miaroroBui 10 TECTOBOr0 KOHTPOJIIO CJIii NMPUALIATH YBAry BHBYEHHIO BCi€l
3a3HAY€HOI TeMH B WLIJOMYy, a He MPOCTO MOUIYKY Ta 3anmaM'sTOBYBAHHIO BiamoBigedl Ha
3anuTaHHs. /[ TATOTOBKH 110 TECTOBOTO KOHTPOJIO PEKOMEHIYETHCS BUKOPHUCTOBYBATH Y
HepIny 4epry KOHCIEKT JIeKIIii, a Takox Jiteparypy [1-7, 17].

4 monyJsib
MaruiTHe moJie

YuM npuitHATO KUIBKICHO XapaKTepu3yBaTH MarHiTHe nose?

YoMy TOpIBHIOE CHJIa, IO Ji€ HA PyXOMHUU 3apsij] 3 00Ky MarHiTHOTO ITOJIsI?

YoMy nOpiBHIOE CHIIa, IO Ji€ Ha HEPYXOMUH 3apsia 3 00Ky MarHiTHOTO MOJis?

Yomy AOPIBHIOE 3TiAHO 3 MPUHIIMIIOM CYMEPIIO3UIIiT IHIYKIIisI MATHITHOTO TOJIS, SIKE

CTBOPIOETHCS B JIaHIM TOYIII IEKiIbKOMa MarHiTHUMH ITOJISIMU?

SIKiii yMOBI 3aJJ0OBOJIbHSIE MarHiTHa TPOHUKJINBICTh BaKyyMy?

Skiii yMOBI 32/I0BOJIbHSIE MarHiTHA IPOHUKIIMBICTH JliaMarHeTHKa?

Skiif yMOBI 3a/10BOJIbHSI€ MarHiTHAa IPOHUKIIMBICTh TapaMarHeTuka?

SIkiit yMOBI 3aJJOBOJIbHSIE€ MarHiTHa IPOHUKJIUBICTh (pepOMarHeTHKy?

Skiif yMOBI 3a/10BOJIbHSIE€ MarHiTHa COPUMHATINBICTh BAKyyMy?

10. Skiii yMOBi 3a/IOBOJIbHSIE MarHiTHA CIPUXHSATIMBICTD JllaMarHeTuka?

11. ki yMOBI 3aJ10BOJIbHSIE MarHiTHA CIPUNHHATIMBICTD TapaMarHeTuka’?

12. SIkiif yMOBI 3310BOJIbHSIE MAarHiTHA CIIPUMHATINBICTh ()epOMArHeTUKY?

13. o € oguHUIIEIO BUMIPIOBaHHS HAMIPY>KEHOCTI MarHiTHOTO TIOJIsI B MIXKHAPOIHIN CUCTEMI
onunuue CI?

14. o € oguHUIEIO BUMIPIOBAHHS 1HAYKIIIT MAarHITHOTO MOJIsi B MDKHAPOIHIN CUCTEM1 OJITMHUIIb
CI?

15. Sxwuit BUrISIT Ma€e 3aK0H AMIiepa Jijisl eJIeMeHTa JIIHIHHOTO cTpymy?

16. Sxwuii BUrnsa Mae 3akoH AMIiepa JJisi IPOBIAHUKA CKIHYEHOT TOBXKUHU?

17. Slkwit BUTIISIT Ma€ 3aKOH AmItepa Jist IPSMOJTIHIHOTO MPOBiTHUKa ToBXHUHH | ?

18. Sxwuii Burnsa mae 3akon bio-Caapa-Jlamnaca?

19. Yomy nmopiBHIOE 1HIIYKIIisl MArHITHOTO TTOJISI, IO CTBOPEHO MPSIMUM HECKIHYEHHO JOBIHM
MPOBITHUKOM 31 CTpyMOM?

20. Yomy mopiBHIOE IHAYKIIiSI MATHITHOTO ITOJISA, IO CTBOPEHO MPOBITHUKOM 31 CTPYMOM Y Gopmi
KoJia y fioro menrpi?

21. Yomy nopiBHIOE TIOTIK BEKTOpA MAarHITHOI IHIYKIIIi Yepe3 eIeMEeHT TUTOIi?

22. Yomy 0piBHIOE TOBHUIM MAarHiTHUH MOTIK Yepe3 MOX1HY HE3aMKHYTY IIOBEPXHIO?

23. Yomy mopiBHIOE TIOBHUH MarHiTHUH TOTIK Yepe3 IUIOCKY MOBEPXHIO?

24. Yomy 0OpiBHIOE TOBHUIM MarHiTHUH MOTIK Yepe3 JOBUIbHY 3aMKHYTY MTOBEPXHIO?

25. 1o cTBepmkye Teopema ["ayca it MarHiTHUX TOMIB B iHTETPATbHOMY BUTJISII?

26. 1o cTBepmKye Teopema Mpo MUPKYIIALIIO sl MArHITHUX IOJIiB B IHTETPAIbHOMY BUIJISI L7

27. SIxuM CIiBBITHOIICHHSIM 3a1aeThes hopmyna Jlopenma?

P

©o~No O
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29.
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Yomy nopisHioe EPC 3riqHO OCHOBHOMY 3aKOHOBI €JI€KTPOMAarHiTHOT 1IHAYKIIi?
Yomy nopiBaroe EPC camoiHayKIiii, 110 BUHUKAE Y KOHTYPI, KUl iepeOyBae y BaKyymi?

EnexkrpomarsiTse moJie

30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.

Yomy nopiBHIOE 00’ €MHA TYCTHHA MAarHITHOT €HEprii B liaMarHiTHUX Ta MapamMarHiTHUX
cepenoBuIax?

YoMy opiBHIOE 00’ €MHA TYCTHHA €JICKTPHYHOT €HEPTii B 130TPOIMTHOMY JIEIEKTPUKY?
YoMy nopiBHIOE 00’ €MHA TYCTHHA €HEPTii eJIEKTPOMAarHiTHOTO TOJist?

1o € oguHULEeIO iHIYKTUBHOCTI B cucteMi CI?

[lo € oguHUIIEIO MarHiTHOTO MOTOKY B cuctemi CI?

o € onuHUIIEIO IHAYKIIT MarHiTHOTO 1o B cuctemi CI?

IIlo € opguHuIero MOTYXHOCTI B cuctemi CI?

3a AKX YMOB BEKTOPHE I10JI€ € BUXPOBUM?

3a AKX YMOB BEKTOPHE I10JI€ € HEBUXPOBUM?

SIke 3 piBHAHB MakcBena € Teopemoro ["ayca /uist eeKTpHIHUX TOJiB?

Ske 3 piBHsAHb MakcBena € Teopemoro ["ayca A MarHiTHUX HOJiB?

SIke 3 piBHAHB MakcBena € Teopemoro ["ayca i HOTOKY eeKTPUYHOTrO 3MIIeHH?
Ske 3 piBHsAHb MakcBena Bi1oOpaxye mojokeHHs MakcBena po Mar"iTHe MoJjie CTpyMy
3MilEeHH?

Ske 3 piBHsAHb MakcBena € Teopemoro ['ayca A MarHiTHOrO OTOKY Yepe3 3aMKHYTY
MOBEPXHIO?

EnexkTrpoMardiTHi KoJMBaHHS

44,

45.

46.

47.

48.

49.

50.
51.

Sxuit Burian Mae nudepeHiianbae piBHAHHS BUIBHUX 3racal0ouuX eJIeKTPOMarHiTHUX
KOJIUBaHb 3apsAay ( B KOJUBAJIbHOMY KOHTYpi?

SAxuit BUrnan mae qudepeHiiaibHe piBHSIHHS BUMYIIEHUX €JIEKTPOMAarHiTHUX KOJUBaHb
3apsay B KOJIMBAJIbHOMY KOHTYpi?

SIK Ha3UBAIOTh PE3yBTAT AOJABAHHS ABOX B3AEMHO MEPIECHINKYISIPHUX KOJIUBAHb 3 KPATHUMHU
4acTOTaMH?

Yomy H0piBHIOE NIEPiOT BIACHUX KOJHMBAaHb KOJUBAILHOTO KOHTYPY, SIKHI YTBOPIOIOTH
IHAYKTUBHICTH L Ta koHnencarop C?

SIK Ha3MBAKOTH PE3YJbTAT JI0/IaBaHHS JIBOX KOJIMBAHb 3 OJM3bKUMH YaCTOTaMHU, 10
BiZIOYBalOTbCSA B OTHOMY HalpsSIMKY?

Yomy HOpiBHIOE ITUKITIYHA YACTOTA BIACHUX KOJIHMBAaHb KOJUBAIBHOTO KOHTYPY, SIKHN
YTBOPIOIOTH IHAYKTUBHICTH L Ta koHneHcarop C

Ski enleMeHTH MICTUTh 11€aJTbHUM MOCTIAOBHUIN KOJIMBATHHUN KOHTYP?

SIlxoMy mpaBuUITy TiANOPSIKOBYETHCS IHAYKLUIHHUHN CTPyM, 1110 BUHUKA€E y KOHTYpi?

3MiHHMI cTPYyM

52.
53.
54.
55.
56.
57.
58.

59.

SIK Ha3MBAIOThH OMip KOHJEHCATOPA, 10 BU3HAYAETHCSA HOTO €EMHICTIO?

Sk Ha3KMBaIOTH OMIpP KOTYIIKH JIPOTY, 10 BUBHAYAETHCS 11 1HITYKTUBHICTIO?

1o BinOyBaeThCs MPU PEe30HAHCI HANPYT 3 aMILTITYI00 CUJIM CTPYMY B 30BHIILIHIH 1emi?
3 SIKUX €JIEMEHTIB CKJIAJIAETHCS JIAHITIOT, B TIKOMY BiJI0YBAa€ThCS pe30HAHC HAMPYTH?

B sKMX OIMHUIAX BUMIPIOETHCS €NEKTPOPYIIiiiHA CHIla eIeKTPOMArHiTHOI 1HAYKIT?

Binx goro 3anexuTh 3HaUYEHHS 1HAYKIIHHOTO CTPYMY B COJIEHOTTI?

SIK Ha3MBAIOThH SBUIIEC BUHUKHEHHS €JIEKTPOPYIIIHHOT CUIM €IeKTPOMArHiTHOI 1IHAYKIIT B
KOHTYpI ITi/T Yac 3MiHU B HOMY CHJI CTPYyMY?

SIK Ha3MBAIOThH SBUIIE BUHUKHEHHS €JIEKTPUYHOTO CTPYMY B 3aMKHEHOMY KOHTYpI Iij 4ac
3MIHU MIOTOKY MarHiTHOTO 10JIs Yepe3 MOBEPXHIO, IKY OXOIUTIOE 1Ied KOHTYp?
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60. B sKkuX OIMHHUIAX BUMIPIOETHCS 1HIYKTUBHICTH KOHTYPY?

61. SIx HA3WBAIOThH SBUIIC BUHUKHEHHS CJICKTPOPYIIIMHOI CUITH €JIeKTPOMArHiTHOI 1HIYKIIT B
OJTHOMY 3 JIBOX JIOCTaTHHO OJM3bKO PO3TAIIOBAHUX KOHTYPIB Mij Yac 3MiHU CHIIU CTPYMY B
JIPYyromMy KOHTYpi?

Hpy:xui xBuii

62. Pe3ynapTaToM 4Oro € cTosivi XBHIIi?

63. Illo HasuBaroTh edexTom Jlomnepa 3ByKOBOT XBHIII?
64. Illo Ha3WBaIOTh MOTJIMHAHHAM 3BYKOBOI XBHJIi?

65. o Ha3uBarOThH BIAOUTTSIM 3BYKOBOI XBHJIi?

EnexkrpomaruiTHi xsuii

66. Big 4oro 3aJieXuTh MBHKICTh €JICKTPOMArHITHUX XBHIIb B CEPEIOBHII?

67. YoMy IOpiBHIOE IHTEHCUBHICTD IJIOCKOI €IEKTPOMArHiTHOT XBUJIl Y BaKyyMi 3
HaNpy>KEHOCTSIMH MarHiTHOTro nojst H ta enextpuynoro mosst E?

68. Illo Mo)xHa cKa3aTH PO BEKTOPH HANPY)KEHOCTEH eNEeKTPUYHOTO Ta MarHiTHOTO MOJIiB?

69. Yomy nopiBHIOE MOy TYCTHHH MTOTOKY €HEPTii eJIeKTPOMAarHiTHOT XBHUIIi?

70. Yomy nopiBHIO€ pa3zoBa MIBUIKICTh €JIEKTPOMArHITHOT XBHJII B CEPEIOBHIILI?

71. HampsMKOM SIKOTO BEKTOpa BH3HAUAETHCS HAMPSIMOK TOIMIMPEHHS E€NEKTPOMArHiTHOI XBHIII B
BaKyymi?

S monyab
BoJsHoBas onTuKa

[llo BUBUA€eTHCS B ONTHII B3araii?
[Ilo BUBYA€THCS B TEOMETPUYHIN ONTHUII?
[ITo Ha3MBaIOTh ONTHYHOIO JJOBXKUHOIO HIJISXY MIX JIBOMA TOUKaMH?
[ITo Ha3UBaIOTh TEOMETPUYHOIO TOBKHUHOIO LUISIXY MIXK IBOMa TOUYKaMu?
3a K0T YMOBH B Cepe/IOBUILlI CIIOCTEPIraeThCsl HOpMallbHA TUCHepCis?
3a K01 YMOBHU B CE€pEIOBUILII CIIOCTEPIra€ThC aHOMAJIbHA IUCTIEPCis?
3 SIKOro piBHSHHS MO’KHA OOYHCIIUTH KYT IOBHOT'O BHYTPIIIHBOTO BITOUTTS?
[I{o BUBYAIOTh B XBUJIHOBIH OMTHIII?
Sxuit Burnan mae 3akon byrepa-Jlam6epra?

. SIxuil BUTIS4 Mae yMoBa 1HTEp(epeHIITHIX MaKCUMYMiB?

. Slkuii BUTTIISAA Mae yMOBa iHTeppepeHIIMHNX MIHIMyMiB?

[ITo HazuBaroTh iHTEpDHEPEHITIEI0?

[ITo Ha3uBalOTh iHTEpQEpeHIIi€to CBITIA?

[{o nasuBaroTh nudpakiieo?

[Io Ha3uBarOTh AU(paKii€ero cBiTIa?

Yomy nopiBHIOE pajiyc M -ii 30Hu PpeHens chepudHoi XBui?

Yomy nopiBHIOE paaiyc nepiioi 30Hu Openens chepruanoi XBuii?

. SIxwnii Burnsam Mae 3akodH Mairoca?

. SIxumii Burnsg mae 3akoH byrepa-JlamGepra?

Yomy nopiBHIOE (ha30Ba MIBUAKICTb XBUIIi?

Yomy 1OpiBHIOE IPpyHOBa MBUIKICTh XBUIII?

CoNoOARWNE

NNBRPRRRPRERRERER
PoOoOWoo Nk~ wWNEO

KBanToBa onTukKa

22. 1llo BUBYAETHCS B KBAHTOBIH ONTHIII?
23. SIkuif CeKTp Ha3UBAIOTh CIIEKTPOM BHIIPOMIHIOBAaHHS?
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24. SIkwii ceKTp Ha3UBAIOTh JIHIHYATUM CIIEKTPOM?

25. SIkuii cieKTp HA3WBAIOTh CYIIJIBHUM CIIEKTPOM?

26. Slkwuii cieKTp Ha3MBAIOTh CMYTaCTUM CIIEKTPOM?

27. B yomy BUSBISIOTHCS KOPITYCKYJISIPHI BJACTUBOCTI CBITIa?

28. SIxa ymMOBa € CIIpaBeNIMBOIO JIJIsl a0COIIOTHO YOPHOTO Tijla?

29. SIke 3 HaBEJCHUX HIIKYE TiJI Ma€ MAaKCUMyM BHIIPOMIHIOBAaHHS, IO TPHUIIAJIA€ HA HAWMEHIIY
JOBKUHY XBUJI1?

30. YoMy m0OpiBHIOE CIEKTpaibHA TYCTHHA BUIIPOMIHIOBaHHS?

31. Slkwii 3aK0OH TEIJIOBOTO BUIIPOMIHEHHS € HAWOUIBII YHIBEpCATHHIM?

32. Slxa rinmotesa € miArpyHTAM 3akoHy [lnaHka 115 TETIOBOTO BUIIPOMIHEHHSI?

33. Skwii Burisig Mae popmyna [lnanka?

34. Illo Take 30BHIIIHIN hoToedeKrT?

35. Bix 4oro He 3a1€KUTh MIBUAKICTD €IEKTPOHA JUIS JaHOT peYOBUHHM ITpH (poToedeKTi

36. Sk 3ayexuTh BenmnunHa GOTOCTPYMY HAaCHUUYEHHS BiJl IHTEHCUBHOCTI OIPOMIHIOIOYOTO
MOHOXPOMAaTHYHOTO CBITJIA?

37. Ulo Ha3uBarOTh YEPBOHOIO MEXKeEr0 PoToeheKTy?

38. Bij #Ko0l 3 HaBeIeHUX HIDKYE BEJIMYNH HE 3aJICKUTh TUCK CBITIA?

39. B yomy nomsirae egext Komntona?

40. B vomy mossirae 30BHimIHIA poToedexT?

41. Bix yoro 3anexuTh 3MiHa TOBKWHU XBUJI1 B epexTi Komrrona?

42. S$Ixi 3MiHM BiIOYBaIOTHCS B aTOMI pedoBHHU iz yac edexry Kommrona?

43. Yomy nopiBHioe noBxuHa xBuii Jle bpoiinsa?

44, Yomy NOpPiBHIOE KOMIITOHIBChKA TOBKMHA XBHIIi?

BopoBcbka Teopis OynoBu atoma

45. SlkuMm CITiBBIHOIICHHSIM 3a/1a€ThCs cepis Jlaiimana?

46. SlkuM ciBBiAHOIICHHSIM 3a/1a€Thes cepis banbmepa?

47. Yomy nopiBHioe bopoBcrkuii paaiyc?

48. Paniyc nomycTUMHX OpOIT €JIEKTPOHA y BOJABHOMNOAI0HOMY aTOMI

49. Yowmy nopiHIoe ctana Punbdepra?

50. [lomyctumi 3HaU€HHs BHYTPIIIHBOI €HEprii BOJBHOIOIIOHOTO aToMa JJOPiBHIOE

51. [o BuKOpHCTOBYBaB y BiacHUX nociiaax Pesepdopa?

52. IIlo BUKOpPUCTOBYBAB y BIaCHUX Jlociifax Pesepdopa B sskocTi MimieHi?

53. o Tpamisiock 3 yciMa yacTHHKaMU B jociigax Pesepdopma?

54. Slkoro B3aEMOJII€I0 BU3HAYAETHCSA PO3CIFOBAHHS YaCTHHOK B Aociinax Pesepdopaa?

55. SlkumMu mepexojamMu €JIEeKTPOHIB BU3HAYAIOTHCS CIIEKTPU IOTVIMHAHHS aroma BOJHIO (cepist
Jlatimana)?

56. IIlo BimOyBaeThcs B Mojieni atroMa bopa B OCHOBHOMY CTaHi?

57. Nle B mopeni atoma bopa Mosxe nepeOyBatu eneKTpoH?

58. Illo Take GOpPOBCHKUI pasiyc?

59. SIkuM € OCHOBHUH cTaH aTroma?

60. SIkiit cepii BiANOBITAIOTh CIEKTpPaNbHI JiHII B YIbTpadioieToBiii 4acTHHI CIIEKTpa aToMa
BOJIHIO?

61. Ilo noBomuTh mociin @panka-I'epra?

62. SIxa pi3MuHa BeTMYMHA KBAHTYETHCS B MOCTYNaTax Teopii aromy BoaHio bopa?

63. s goro B nocmimax Pesepdopia BAKOPUCTOBYETHCS TIOMIHICIIHPYIOUH eKpaH?

64. BuueHHs yoro npoBoauiocs B gociinax Pesepdpopaa?

65. Yomy nmopiBHroe craia Pigbepra?

XBH/IbOBA TEOPist MIKPOYACTHHOK

66. Yomy nopiBHIOE TOBXKHA XBUJI1 e bpoiinsa?



67.
68.
69.

70.
71.
72.
73.
74.
75.

76.
77.
78.
79.
80.
81.

82.
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Kouu nposiBIIsSiI0TECS XBUIBOBI BIIACTUBOCTI €NEKTpoHAa?
[Ilo came cTBepIXKYye CIIBBIIHOIICHHS HeBU3HaueHocTel ['eiizenbepra AXAp,> > ?

Hexait ctaH KBaHTOBOi YaCTMHKU OIUCYEThCS XBHIbOBOK (yHKmiero (). Sxum Tomi

BHPA30M BH3HAYAETHCS IMOBIPHICTD TOTO, 110 YACTHHKY MOKHA 3HANTH B 00’ emi AV ?

o cTBepKyE yMOBAa HOPMYBAHHS XBHJIbOBOI (DyHKIIIi?

Skwuit Burnsan mae piBHsHHA [llpenunrepa B 3araibHOMY BUITAIKY?

Sxuit Burnan Mae cranionapse piBasHHs Llpenunarepa B 3aranbHOMY BUIAIKy?

Yomy nopiBHroe omnepartop Jlammaca?

Yomy nopiBHIOE oneparop Jlamnaca B OAHOBUMIpHOMY BHUITAKy?

Yomy nopiBHIOE oTeHIliasIbHA eHeprisi U KBaHTOBOi YaCTMHKHU B OAHOBUMIpPHiN HECKIHYEHHO
BUCOKIH MOTEHIiaJIbHIH sIMi 3 a0COIIOTHO HEMPOHUKHUMU CTiIHKaMu?

YoMy opiBHIOE MOTEeHITiaIbHA eHepriss U OJHOBUMIPHOTO KBAHTOBOTO TAPMOHIYHOTO
OCLIWIISITOpA

Yomy H0piBHIOE HYJIHOBA €HEPTis KBAHTOBOT'O TAPMOHIYHOTO OCHIMIISTOPA

YoMy 10piBHIOE €HEPTis KBAHTOBOI'O TAPMOHIYHOTO OCLIUIIATOPA

Sxuit Buran Mae cranionapae piBHsHHA L penunarepa ams BUIbHOT KBAHTOBOI 4ac-THHKH?
Sxuil Burnan Mae craunionapae piBHsHHA Llpenunrepa s KBaHTOBOT YaCTUHKHU B
OJTHOBHMIpPHI HECKIHYEHHO BUCOKIH MOTEHIIANIBbHIH sMi 3 aOCOTIOTHO HEMPOHUKHUMHU
CTiHKaMu?

Sxuit Buran Mae cranionapue piBastHsA Lpenunarepa 1ist o AHOBUMIPHOTO TAPMOHIYHOTO
ocuussitopa?

Sxuit Burian Mae craunionapuae piBasaHA Llpenunarepa s BogHenoaioHoro aroma?

6 monyJanb

KBanToBa Teopis 0y10BH aTOMIB i MOJIEKYJI

Yomy nopiBHIO€ MarHeToH bopa?

Sxuii BUTIIA Ma€ CIIEKTP BUIIPOMIHIOBaHHS OKPEMHX aTOMIB, 110 HE B3a€EMOJIIIOTH OJHH 3
oHUM?

SKi crieKTpH MOTJIMHAHHS Ma€ OKpeMUd aToM?

[Ilo onucye ronoBHE KBAaHTOBE YUCIIO?

[Ilo onucye MarHiTHe KBaHTOBE YHUCIIO?

[Io onMcye ciiHOBE KBAaHTOBE YUCIIO?

Sk HazuBaroTh enekTpoH 3 | =07?

SIk Ha3uBarOTh eNneKTpoH 3 | =17

SIk Ha3MBaKOTh eJIeKTPOoH 3 | =27

. Sk Ha3WUBaKOTh eNeKTPOH 3 | =37

[Io Ha3zuBaroTh edexTom 3eemana?

[To nasuBatoth edexrom lltapka?

YuM BUKJIMKAHO raJlbMiBHE BUIIPOMIHIOBAHHS?

YuM BUKJIMKAHO XapaKTePUCTUYHE BUIIPOMIHIOBAHHS?
YuM BU3BaHO CIIOHTaHHE BUIPOMIHIOBAHHS?

YuM BUKIMKAHO 1HTyKOBAaHE BHIIPOMIHIOBAHHS ?

[Ilo Ha3MBaKOTh PE30OHAHCHUM NIOTJIMHAHHAM?

. SIkuil BUTTISA Ma€ CIEKTP BUIIPOMIHIOBAaHHSI OKPEMHUX MOJIEKYJI, 110 HE B3a€EMOJIIOTh OJIHA 3

OJIHOIO?

. SIxuil TUI 3B’SI3Ky YTPUMY€E aTOMH BOJIHIO B [TOJIOKEHH1 PIBHOBAru B MOJIEKYI1 BOJIHIO?
. SIkwii THT 3B’SI3KY YTPUMYE aTOMH B ITOJIOKEHHI piBHOBark B MoJiekysi moBapenoi coni NaCl ?
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21. SIki cieKTpH MOTJIMHAHHS Ma€e MOJIeKyia?
22. Slxuii 3aK0H (i3MKH 00YMOBIIIOE BIIIIITOBXYBAHHS aTOMIB B MOJICKYJII Ha MaJIuX BiJICTAHAX ?
23. SIkwii BUJ pyxXy BHOCUTH OCHOBHUH BKJIAJ] B €HEPTit0 MOJEKYIN?

KBaHTOBA cTaTHCTHKA

24. Yomy nopiBHIO€ eHepris (oHoHA?

25. Yomy IOpiBHIOE €HEPTisl HYIbOBUX KOJIMBAaHb KBAHTOBOTO TAPMOHIYHOTO OCIHIIITOpa?
26. Yomy nopiBHioe ¢pyHKuig posnoainy boze-EitHmreiitna?

27. Yomy nopiBHtoe pyHkIis po3noairy @epmi-/lipaka?

28. Yomy nopiBHIo€ GyHKIIA po3noainy bomsimana?

29. Yomy nopiBHIOE XapaKkTepucTuyHa Temmneparypa Jlebas?

30. II{o zHa3uBarOTH (HOHOHOM?

31. Ilo Ha3uBarOTH 0030HOM?

32. o Ha3uBarOTh GepMioHOM?

30HHA Teopis TBepPAOIo TJIA | KOHTAKTHI_AIBUIIA

33. Illo Ha3uBaroTh eHeprieto Pepmi [UIst €IEKTPOHIB B HAIMIBIPOBIIHUX Ta JiENEKTPHKAX ?
34. o Ha3uBatoTh eHepriero depmi ams eneKTpoHiB y MeTani?

35. SIKy eneKTpOoIpOBiHICTD Ma€ KPUCTAJT repMaHisi 3 TOMIIIKOIO 1T’ ITHBAJICHTHOT CypbMU?
36. Slka eneKTpONMpPOBIIHICTh Y KpUCTAalla TepMaHis 3 JOMIIIKOI TPbOXBAJIEHTHOTO 1H/I110?
37. SlkuMH € JOMINIKOBI PiBHI B HAMIBIPOBIAHUKY [ -TUMA

38. SIkumU € TOMIIIKOBI PiBHI B HAIMIBIPOBITHUKY N -THIA?

39. JInst 90r0 BUKOPHUCTOBYIOTH PN-TIEPEXiJT B EICKTPUIHOMY JIAHITIOKKY?

40. o BinOyBaeThes MiJ] Yac BUHUKHEHHS (DOTOMPOBITHOCTI B HAIIBIPOBIIHUKAX Ta
JieNeKTpuKax?

41. B yomy nosmsrae sisutie 3eebexa?

42. B yomy nomsirae sisuie [lenbThe?

43. B yomy nomsirae sisutie TomcoHa?
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4.6. BAIIMTAHHA J1JIA ICIIUTY

VY BuUNaAKy NpOBEICHHS CEMECTPOBOTO KOHTPOJIIO y BUIVISII KOMI'FOTEPHOI'O TECTYBaHHS

HepeTiK 3aMUTaHb 30iraeThCsl 3 TIEPEIIIKOM 3allUTaHb IS TECTIB 10 BCIX MOAYJIAX cemecTpy (11.4.5).
VY BuUmajgky HPOBEICHHS CEMECTPOBOrO KOHTPOIIO y BUINIAAI NMUCHMOBOTO ab0 KOMOiIHOBAaHOTO
ICIUTY TPUKIAAW €K3aMEHAlIWHUX 3aluTaHb HaBeleHI Huk4Ye (ycl TEOpeTHYHI 3alMTaHHS, IO
PO3IIISAAINCS Ha JISKIISIX Ta BUHOCHIINCS HA CAMOCTiHE BUBYCHHS).

©ooN Ok WDE

NNNRPRPRRRRERRERRRE
MNP OO NULAwWDNDEO

23.

24,

25.
26.
27.
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.
38.

MarniTHe moJie i Horo xapaktepucTuki. 3akoH bio-Capapa-Jlamnaca.

Jlist MarHiTHOTO TOJIS HA TPOBITHUK 3 TOKOM. 3aKOH AMIiepa.

MarHsiTHe 1oJie 3apsy, Lo PyXa€eThbCsl.

Jlist Mar"iTHOTO IOJIS HA 3apsij, 1o pyxaeThes. Cuna JlopeHca.

[upkynsiis BeKTopa B 71 MarHiTHOTO MOJIS Y BaKyyMi. 3aKOH MIOBHOTO CTPYMY.
[Totik BekTopa B. Teopema ["ayca ais mons B.

SBumie enextpomaruitHoi iHaykuii. 3akon Papanes. [Ipasumno Jlenma.

[nnykTuBHICTE KOHTYpY. CaMOiHAYKIIiS Ta B3aeMHa 1HAYKLis. Tpancdopmaropu.
Enepris npoBigauka 3 TokoM. EHeprist MaraiTHOTo moJsi.

MarniTHa Mozienb atoMma. [lia- i mapamarnetnku. HamaraiueHicTs.

MarHsiTHe 1oJjie B pe40OBHHI. 3aKOH IIOBHOT'O CTPYMY Ul MArHITHOTO MOJISt B PEUOBHHI.
depoMarHeTHKu. SIBuILEe MarHiTHOTO TiCTEpPE3UCY.

Buxpoge enexrpuune nosne. [lepuie piBHsHHS MakcBeria.

Ctpym 3mimenHs. [TorarTs moBHoro ctpymy. pyre piBHsAHHS MakcBeia.

BinbHi rapMoHiiiHi Ta 3aracaroyi KOJUBAHHS B €JIEGKTPUYHOMY KOJHMBAIBHOMY KOHTYPI.
3MyleH] KOJMBaHHS B €IEKTPUYHOMY KOJIMBAIbHOMY KOHTYpi. Pe3oHaHc.

3MiHHUH CTPYM Y JIAaHITIO31, IO MIiCTUTH MOCIioBHO BKItodeHi R, L i C. Pesonanc nanpyr.
[ToTyxHiCTb, 110 BUAUTSIETHCS B JIAHI[IO31 3MIHHOTO CTPYMY.

XBUIHOBI Mporiecy. PIBHIHHS XBUII, 0 O1KUTh. XBUJIHOBE PIBHSHHS.

[Tpunnunu cynepno3unii XBuib. I'pynosa mBuakicTs. CTosYa XBUIIA.

3Byk. Edexr [Jomnepa B akycTui.

EnextpomarnitHi  xBuii. Illkanma eneKTpOMarHiTHUX XBWJIb 1 IXHE BHUKOPHCTAHHS.
JudepenuianbHe piBHSIHHS €JIEKTPOMAarHiTHOI XBUJIL.

Enepris enextpomarHiTHUX XBWJIb. Bekrop Ymosa-IlolituHra. IMmynbc enekTpoMarHiTHOTO
OJIS.

CBITIIO K €JeKTPOMarHiTHEe BUIIPOMIHIOBaHHS (XBUiIsl). KorepeHTHICTh 1 MOHOXPOMAaTHYHICTh
CBITJIOBUX XBUJIb. ONTHYHA TAa T€OMETPUYHA JOBXKHUHA NUIAXY. [HTepdepeHtiis cBiTia.
Hudpaxuis citna. [Ipunuun I'torenca-®dpenens. Meroa 300 Openens.

Hucnepcis cBiTia. HopmanbHa Ta aHOMabHa IUCIIEPCis.

[Tornmuuanns cBiTia. 3akoH byrepa.

[Monsipuzanis ceiTina. 3akon Maitoca.

TennoBe BUNPOMIHIOBaHHS 1 H1Or0 XapaKTEpPUCTUKH.

3akonu Kipxroda, Credana-bonpiivana ta 3mimeHnHs Bina.

®opmyna Penes-/[xunca. 3akoH lnanka.

3oBHiHIN poToedekT. 3akoHH 30BHIIIHBOTO (poToedekTa. PiBHsauus Eitnmreiina nis
30BHIIIHBOTO (poTOedeKTa.

Maca, imnynbe Ta edeprisi gorona. Tuck citia. locninu JleGenena.

Edext KomnTona. ®opmyna Komnrona.

JlinifiuaTtuii CeKTp aTomMa BOJHIO. Y3aranbHeHa Gopmyna banbemepa.

[Toctynatu bopa. [locninu @panka ta ['epua.

CunexTp atoma BogHIO 110 bopy.

KopnyckynsipHO-XBUIIBOBHH JTyai3M BIIaCTUBOCTEH PEYOBHHH.
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40.
41.
42.
43.
44,

45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
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67.
68.
69.
70.
71.
72.
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XButi ne-bpoitns Ta iX BIacTHBOCTI.

CriBBigHOIIIEHHS HEBU3HAUYeHOCTEH [ eif3enOepra.

XBUIbOBA QYHKIISA 1 T CTATUCTUYHUN 3MICT.

PiBusinns Ilpeninrepa. YMoBH, 110 HAKJIAIAMOTHCS HA XBUJIBOBY (DYHKITIIO.

Pyx BiIbHOT YaCTHHKHM Yy KBAHTOBOI MEXaHIIII.

YacTuHKa B OAHOMIpHIN NPAMOKYTHIN «ITOTeHUINHHIH siMi». [IOHATTS eHepreTHUHUX PiBHIB
YACTUHKH.

[TpoxomKeHHS YaCTUHKHU KPi3b MOTEHIIHHME O6ap'ep. TyHeIbHUI eeKT.
JliHiiHMI TapMOHIHHUN OCHMIIATOP Y KBAaHTOBIN MEXaHIIIl.

ATOM BOJHIO y KBaHTOBII MexaHiti. BiiacHi 3Ha4eHHs eHeprii aTroma.

KBaHTOBI yKcHa, 10 XapaKTepU3yIOTh CTALlIOHAPHI CTAaHH aTOMa BOJIHIO.
CrnexTp BuUnpoMiHOBaHH: / morinuHaHHs. [TpaBuia Bigdopy.

1-s cTan enexTpoHa B aTOMI BOJHIO.

Hocnigu llItepHa ta ['epnaxa. Criun enekrpona. CriHOBE KBAHTOBE YHCIIO.
MexaHiI9HUN Ta MAarHITHUN MOMEHTH 0arato eJISKTPOHHOTO aToMa.

[TpuHIIUIT HEPO3PI3ZHEHOCTI TOTOXKHUX YaCTUHOK. DepMioHH Ta 0030HHU.
[Tpunuun [Tayni. Posnoain enextponiB B aromi. [lepionguyna cuctema enemeHTiB MeHnaeneena.
Pentreniscrki ciekTpu. 3akon Mo3ii.

Monexynu: XiMiuHi 3B'S3KH. [IOHATTS PO eHEpreTUYHI PiBHI MOJIEKYIIH.
MonekynsapHi cnektpu. KomOiHaiiiiHe po3citoBaHHs CBITIA.

[TornuHaHHSs, CIOHTaHHE Ta BUMYIIICHE BUIIPOMIHIOBAHHSI.

OnTHryHi KBaHTOBI reHepaTopu (J1azepu). BracTuBOCTI 1a3epHOTO BUITPOMiIHIOBAHHS.
[ToHSITTS KBAHTOBOI CTATUCTUKH. DYHKIIISI pO3MOILTY.

KBanToBa cratuctuka bo3e-Eitnmeitna Ta ®epmi-lipaxa.

Bupomxenuii enekTpoHHuil ra3 y mMertaii.

[ToHSATTS PO KBAaHTOBY TEOPIIO TEMIOEMHOCTI. DOHOHHU.

[ToHATTS PO 30HHY TEOPIO TBEPIMX TEII.

Mertanu, AieIeKTPUKN Ta HAiBOPOBIAHUKU MO 30HHIN Teopii.

BnacHa npoBiiHICTh HaIIBIPOBIHUKIB.

JloMmilikoBa IpOBIHICTh HAMIBOPOBIIHUKIB. HanmiBIpOBIIHUKY N-TUITY 1 p-THILY.
®DOTONPOBITHICTH HAIIBIPOBITHUKIB.

KoHTakT ABOX MeTaJliB IO 30HHIH Teopii.

Tepmoenexkrpuuni ssuia (Ilensthe, 3ecbeka, ToMmcoHa). 3acTOCYyBaHHS.
KoHTakT MeTan-HamiBIpoBIIHUK.

P-n nepexin. BAX p-n nepexony.

Jlis miArOTOBKH 1O ICHUTY PEKOMEHAYETHCS BUKOPUCTOBYBAaTH KOHCIEKT JIEKIM, a TaKoX

mitepatypy [1 -7, 16].
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XHYVYPE, 2011. — 56¢.
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6. IHOOPMAIIIMHE 3ABE3IIEYEHHA

http://physic.nure.ua

https://t.me/Phys_nure
https://www.facebook.com/Kadenpa-¢pizuku-XHYPE-106174928265622
https://www.instagram.com/p/CNpC_1kMGCx/?igshid=1ik9n8joafuu5
http://catalogue.nure.ua/knmz/?subdivision=24&level=0&query=undefined
http://eqworld.ipmnet.ru/ru/library/physics/elementary.htm



JTIOJIATOK 1

I'padik Bukonanus nadoparopHux poodit ans motokis BCA-21, AKTAKIT-21 ta AKTCI-21
(MarueTtusm, OnTHKa Ta aroMHa ¢i3HuKa)
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Ne NeNe 6puran Meroanyni
Cemectp .
3aHATTS 1 2 3 4 5 6 v BKa31BKH
1 10 10 12 13 14 14 15
[9]
2 14 13 10 10 12 15 14
3 1 1 2 2 3 3 3 [10]
2 4 3axuct 1-ro nukiy
5 4 4 5 5 8 8 9
[10]
6 8 9 4 4 5 5 8
7 3axucT 2-T0 IUKITY
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[Mepenik Tem adbopatopHux poOiT, po3ain «Maruetusm» [9]

9. BuB4YCHHS €JIIEKTPOMArHITHUX SBUIIl HA OCHOBI JIOBI'OT'O COJICHOIIA

10. Bu3Ha4eHHs TUTOMOTO 3aps/Iy €IeKTPOHA METOJIOM MarHeTPOHa.

BuBUYeHHSI MarHITHOTO TOJISI KOPOTKOTO COJIEHOIIa Ta CHCTEMH JIBOX COJICHOIIB.

11. BusHayeHHs BiJHOILIEHHS 3apsly €JIeKTpPOHA 10 MOro mMacu MeToaoM (DOKYCyBaHHS IydKa
€JICKTPOHIB MO/I0BKHIM MAarHiTHUM TIOJIEM.

12. JocmimkeHHs SBHILA CAMOIHIYKIII1.

13. JocmimkeHHs SBHIA B3a€MOIHTYKITii.

14. BuzHayeHHs MarHiTHUX BJIACTUBOCTEN ()epOMArHETHKIB.

15. JlocaimkeHHs] TOBHOTO MOCIJOBHOTO KOJIa 3MIHHOTO CTPYMY.

16. ocnimkeHHs cTpyMy 3MIlIEHHS.

1. BusHaveHHs KpUBHMHU MOBEPXHI JIIH3H 3a IOMOMOT010 Kijiels HproToHa.
Jocnimxenns audpaxiiii cBitia BiJ mIMHY y gociaial @paynrodepa.
BusnauenHss mapamerpiB Au(pakuiifHOi peliTku Mo iHTepdepeHuiiHii KapTUHI Y A0CTil

wn

IOwura.

©oNo O~

[Mepenik Tem mabopatopHux poodiT, po3aia «OnTruka Ta aroMHa ¢izuka» [10]

JlocniakeHHs TEIIOBOTO BUMPOMIHIOBAHHS HArpITUX TiJI.
JlocnikeHHs 30BHIIIHBOTO (OoTOE(EKTY.
Busnauenns nmoteHianiB 30yKeHHs Ta 10Hi3a1ii atomiB MetogoM Ppanka i ['epia
JlocniKeHHsT aTOMHOT'O CIIEKTpa BOAHIO.
JlocaiakeHHs: ONTUYHOTO KBAaHTOBOT'O TeHeparopa (J1azepa).
JlocnikeHHsT TeMIlepaTypHOi 3aJIeKHOCTI €JIEKTPOIPOBIIHOCTI TBEPAUX TUI Ta BU3HAYECHHS
eHeprii akTUBAaIlil HaIliBIIPOBIAHUKA.



JTOJIATOK 2

3pa3ok oopMIIeHHS TUTYJIBHOTO apkyia IP3

MiHicTepcTBO OCBITH 1 HAYKH YKpaiHu

XapKiBCbKUH HAIlIOHATBHUI YHIBEPCUTET PaJi0CICKTPOHIKI

Kadenpa dizuku

IP3
3 (izukw, II cemecTp.

Bapianr 14.

Bukonas: [TepeBipus:

ct. rp. AKTCI-21-6 noi. Open P.I1.

[Tonuko Cepriii [BaHOBHY

Xapkis 2022
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