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1 3micT HAaBYAJLHOIO MaTepiajy Ha ceMecTp

3micTroBuii Moayab 3. EnexkTpoMaruiTHi komBaHHA Ta XxBuJai. Onruka.
Tema 9. EnextpomartiTHi KOJIMBaHHS Ta 3MIHHHIA CTPyM

Tema 10. EnextpomartiTHi XBuii

Tema 11. XBuIboBa onTuka.

Tema 12. KBanToBa onTuka.

3microBuii MoayJib 3. EjleMeHTH KBAHTOBOI MEXaHIKH
Tema 13. KBantoBa MexaHika.

Tema 14. KBantoBa Teopist Oy/I0BU aTOMIB Ta MOJICKYI.
Tema 15. CrioHTaHHE Ta BUMYIIICHE BUIPOMIHIOBAHHS.

2 PediTHHIrOBa OLIHKA 32 JUCIUILIIHOIO
2.1 KinbKicHi kpuTepii OMiHIOBAHHS

JUist oriHIOBaHHS pPOOOTH CTYyAEHTa MNPOTArOM CEMECTpPY IIJCYMKOBAa PEUTHHIOBa
omiHKa Oy PO3PAXOBYETHCS SIK CyMa OIIIHOK 3a Pi3HI BUIW 3aHSATHh Ta KOHTPOJbHI
3aX0/M 3 BpaXyBaHHSM BaroBHX KOe(IILI€HTIB.

Bug 3aHATTS(KOHTPOJIIO) KinbkicTp 6aniB Barosuii koedirieHT
I13 (excmpec- 0...10 0,625
KOHTPOJIbHA)

JIP(3axucr) 0...100 0,23
113 0...100 0,2

TecTt mo MoxyJto 0...100 0,12
JlomariHe 3aBaaHHs 0...1 2,0
Pazom 0...100 1,0

KosxHe mpakTuuHe 3aBaHHs OIIHIOEThCS B 10 OaiB HIIIXOM MPOBEICHHS €KCIpec-
KOHTpOt0 (y BUIVISIAI KOMIT FOTEPHOTO TECTYBaHHsI), a 3a CEMECTpP BHUCTABISETHCA
CyMapHHii 3a yciMa 3aHATTAMU Oall.

Koxxauit 1ukn (3axuct) jgabopatopHux poOiT (3a 2 ceMecTp OAuH LUK 3 3 Jp.)
oriHtoeThes B 100 6aniB (50 6aiiB 3a opopmieHHs 3BiTiB + 50 OaltiB 3a 3aXUCT).

InuBinyanbHe JOMAIlIHE CEMECTpOBE 3aBlaHHs (pilieHHs HaOopa 3ajaady)
omiHtoeThes B 100 Gamis.

KoxHe TecTyBaHHS 3a 3MICTOBHUM MOJyJieM (2 pa3u 3a cemecTp) owiHoeTbes B 100
OautiB.

KosxHe momaniae 3aBaaHHs OLIHIOETHCS B 1 Oat.

PeiitunroBa orinka 3a cemecTp Oy MIAPAXOBYETHCS SK CyMa BCIX OINHOK,
YMHOKEHUX Ha BIJMOBIIHUN KOEQIIIEHT.

Makcumainbse 3HaueHHS Ocey A0piBHIOE 100, a MiHiManbHE 3HAUCHHS Ogey IS JOMYCKY



710 eK3aMeHy AopiBHIOE 60).

[TincymkoBa orrinka 3a cemecTp P, o0unciroeTnses 3a popmynoro:
Pr=10,6° O¢ey + 0,4:Oicn, 1€ O — omiaka 3a iciut y 100-6anbpHii cuctemi.

SIKIIO ICOIUT TPOBOJIUTHCSA y MUCHMOBIH (opMi, TO OLIET CKIAZA€TbCA 3 JIBOX
TEOPETHYHUX 3allUTaHb Ta MPAKTUYHOTO 3aBAaHHSI. TE€OpPeTHYHI 3amuTaHHS
o1iHI00TECA 3a 100-0anpHOO mKaior B 30 OamiB KokHe, a 3aBAaHHsa — B 40 OaJiB.

Skmo icnuT  OpoOBOJAUTHCS (32 Y3TO/DKEHHSAM 3 JIGKAHATOM) Y  BHUIVISII
KOMIT IOTEPHOTO TECTYBaHHS, TO TECT CKIamaeTbcs 3 20 3amuTaHb, KOXKHE 3 SKHUX
OIIHIOETHCA y 5 OalliB.

2.2 SIkicHi kpuTepii OLIHIOBAHHS.
Kpurepii omiHrOBAaHHA POOOTH CTYAEHTA IIPOTITOM CEMECTDY.

3agoBiibno,D,E (60-74). Matu wMiHiMyM 3HaHb 1 yMiHb. BiampamroBatu Bci
naboparopHi po6otu 1 BukoHatu [P3. BmiTu 3acTtocoByBaTH 3akOHU (GI3UKH JIS
PO3B’sI3aHHS HAUTIPOCTIIINX 3a]1a4.

Noope,C (75-89). 3Hatu OCHOBHI 3aKOHW (I3MKH 1 BMITH iX 3aCTOCOBYBATH JIJIs
po3B’s3aHHs 3a4a4. BianpamroBatu Bci nabopaTopHi poOOTH, OPOPMUTH 1 3aXUCTUTHU
3BiTU. Bukonaru 1P3.

Bigminno,A,B (90-100). BimmpamtoBatu Bci jabopaTopHi poOoTH, OGOpPMUTH i
3axucTUTU 3BiTH,BUKOHATH IP3. 3HaTu Bci po3nuim kypey (i3uku, BMITU aHali3yBaTH
(b13u4HI SBHINA Ta MPOLIECH 13 3aCTOCYBaHHSIM BIAMOBIIHUX 3aKOHIB Ta CITIBBITHOIICHD.
Bwmitu po3B’s3yBaTH 3adadi MIABMINEHOI CKIJIAQIHOCTI. 3HATH 3arajbHi MNPHHITUIN
MPOBENCHHS (PI3UYHOTO EKCIIEPUMEHTY i 0OpOOKH MOTO PE3yIbTaTiB.

Kpurepii o1iHIOBaHHA 3HAHL Ta BMIHbL CTYAE€HTA HA IUCEMOBOMY
1cruTi(eK3aMeHaIl HHOMY TECTYBAHHI1)

3anpoBiibHo,D,E (60-74). [TokazaTtu 3HaHHS OCHOBHOTO TEOPETUYHOTO Ta MPAKTHYHOTO
Marepiaidy, HaJaB BipHI BIAMOBIAI Ha OUIBLIICTh 3alUTaHb, OJEPKAHUX MPHU CKIIAJaHH1
icnuTy a00 TECTYBAaHHS.

Noope,C (75-89). [Toka3zaTu MOBHE 3HAHHS TEOPETUYHOTO Ta MPAKTUYHOTO MaTepiainy,
HaJIaB BIPHI BIAMOBII HA IEPEBAXKHY OLIBIIICTD 3aITUTaHb.

Bigminno,A,B (90-100). I[Toka3atu cucTeMaTH30BaHi MIMOOKI 3HAHHS TEOPETHYHOTO Ta
MPaKTUYHOTO MaTepially,HaJlaB BUYEPIIHI BIAMOBIAI HA BCl TOCTaBIICHI 3alUTaHHS.
Hagectu npukiaau cnoctepexeHHs (i3MYHUX 3aKOHIB Ta SBUII HA TPAKTHIT.



3. IlepeJik 3aIUTAHDb €KCNPEC-KOHTPOJII0 HA NPAKTHYHHUX 3aHATTSX.

Tema 1 Enexmpomazuimui KoiueanH

1. SIxwuii mpoliec Ha3UBAETHCSA KOJUBAHHAMMU?

2. 1o Take mepioj, 4acTOTa KOJUBAHb?

3. Slki xonMBaHHS HA3WBAIOTHCS BUTBHUMHU?

4. 3amumite AudepeHIiaibHe PiBHSIHHS BUIBHUX HE3racalouux eJeKTPOMAarHiTHUX
KOJIUBaHb. SIKU pO3B’ 30K BOHO Ma€?

5. 3Banuunitek popmyny Tomcona. YoMy nOpiBHIOE YacTOTa BIILHUX KOJIUBAaHb?

6. ki KOJMBaHHS Ha3UBAIOTHCS 3racalOuuMU?

7. 3anuunite audepeHiiagbHe PIBHSIHHS 3TacalouuX €JIEKTPOMArHiTHUX KOJIMBaHb
Ta HOT0 pO3B’SI30K.

8. Yomy mopiBHIOE TEPiof 1 YACTOTA 3racarourXx KOJUBaHb?

9. Illo Ha3MBa€eTHCSA YaCOM permaKcartii?

10. 1o Ha3uBaeThCs TOTapU(PMIUHUM JEKPEMEHTOM 3TacaHHs, JOOPOTHICTIO?

11. SIx1 KOMTMBaHHA Ha3UBAIOTHCSI BUMYILICHUMHU?

12. 3anumiiTe nudepeHiianbae piBHIHHSI BUMYIIEHUX €IEKTPOMArHiTHUX KOJIMBAaHb
13. ¥V yoMy mosiArae SIBUIIE SICKTPHIHOTO PE30HAHCY?

14. SIxuii cTpyM Ha3UBa€THCA 3MIHHUM?

15. 3anumith BUpa3 A EMHICHOTO, IHAYKTUBHOTO, TOBHOTO OMOPY KOJa.

16. 3anuniiTh XBUJIbOBE PIBHSIHHS JIJIs1 €JI€KTPOMArHITHOT XBHUIII.

17. YoMy HOpIBHIOE EHEPTis €IEKTPOMATHITHOT XBHIII?

18. 3anumnite Bupa3 g Bekropa [loitnTunra.

Tema 2 Xeunvoea onmuka

1. IIlo Ha3zuBaeThCsA aOCOTIOTHUM MOKA3HUKOM 3aJIOMJIEHHS cepeoBUIla?
2. ChopmymroiiTe 3aK0H BIIOUTTS CBITIIA.

3. CdopmyiroiiTe 3aKOH 3aJJOMJICHHS CBITJIA

4. Coopmymroiite npunuuin ['rolirexnca.

5. Ski XBUJII HA3UBAIOTHCSI KOTEPEHTHUMU ?

6. Slka XBUJIS HA3UBAETHCSI MOHOXPOMATUYHOO?

7. Yac 1 1oBKHHA KOTE€PEHTHOCTI.

8. Illo HasuBaeTbcs iHTEphEepeHIier0? YMOBH 11 CIOCTEPEKCHHS.

9. YMoBa MiHiMmyMma iHTEep(depeHIii.

10.YMmoBa Mmakcumyma iHTepepeHiiii.

11.Metoau crioctepexeHHs 1HTepEepeHIIii CBiTIA.

12.Ske siBuiie Ha3uBaeThes Audpakitiero? ki Buau nudpaxiiii Bu 3HaeTe?
13.¥ yomy BigMiHHOCTI audpakiii Openens ta O@paynrodepa?
14.Cpopmymnroiite npunimn I'toitrenca-Openens.

15.9omy mopisuroe pagiyc M -ii 3onu Openens chepruHoi XBUIIi? MIOCKOT XBUIIi?
16.111o Ha3zuBaeThCA TUPPAKIIHHOIO PEIIITKOIO?

17.Yomy nopiBHIO€ po3AiibHA 3AATHICTh AUPPAKIIAHOT PEILIITKH?



18.Yomy nopiBHIOIOTH KyTOBA Ta JiHiitHA qucniepcis TuGpaKIiiHOl pemriTKu?

19.3anumniTe ymMOBH AM(paKIIMHUX MIHIMyMIB 1 MakCUMyMiB mpu audpaxiii Ha
IIUTHHI.

20.3anuiriTh YMOBU TOJIOBHUX MIHIMYMIB 1 MakCUMyMIB IS JIudpakiiiHoOl
PEIIITKH.

21.111o Ha3WBa€ETHCS AUCTIEPCIEIO CBITIA?

22.51ke CBITIIO HA3UBAETHCS MIPUPOTHUM, TOJISTPUIOBAHUM?

23.Ctyninp nonspuzaiiii. YoMy AOpIBHIOE CTYIIHB MOJISIpU3allii JJIsI TPUPOIHOTO,
TUTOCKOTIOJNIIPU30BAHOTO CBITIA?

24.Chopmymroiite 3akoH Maoca.

25.[1ornunanns cBiTia. 3akoH byrepa.

26.Cdopmymroiite 3akoH bprocrepa.

Tema 3 PignosaricHe menjioge eUnpOMIHIO6AHHA.

SIke BUMPOMIHIOBAHHS HA3UBAETHCS TEMJIOBUM?

SIxe BUIPOMIHIOBAHHS HA3UBAETHCS PIBHOBAXKHUM?

[Ilo Ha3uBa€ETHCSI MOTOKOM BUIIPOMIHIOBAHHS?
BunpowmiHioBagbHa 3aTHICTb. [1 OMUHUIA BUMIDY.
CnekTtpanbHa ryCTHHA BUIIPOMIHIOBAIBHOT 3/TaTHOCTI.
[TornmuHanbHa 34aTHICTH TLIA.

Cdopmymoiite 3akoH Kupxroda.

SIke T1710 Ha3UBaIOTH A0COMIOTHO YOpHUM? OUTUM? cipuM?
. Chopmymrotite 3akoH Ctedana-bonabimMana.

10 CdopwmymroiiTe 3akoH Bina.

11.1o na3uBaeThcsi KBaHTOM? YoMy NOPIBHIOE €HEPrisl KBaHTA?
12.3anumiite popmyny [Inanka.

©CoNoa~LNE

Tema 4 Keanmoei enacmueocmi 6unpomiHO6aHHs

VY yomy noJisirae siBuUIle 30BHIMIHLOTO (hoToedhexTa?

[Ilo Take dhoTocTpyM HacuueHHs? Big 4oro BiH 3aJICKUTH?

[I{o Take 3aTpumMyroua Hanpyra?

Sk BUrIsiAa€ BOJMBT-aMIIEpHA XapaKTEPUCTUKA 30BHIIIHBOTO oToedeKTy?
o Take «gepBoHaA» Mexa poToedekra?

3anuIniTe piBHAHHA DiHIITEHHA 1715 (hoToedeKTa.
Cdopmymroiite 3akonu poroedekra (3akoru CTOIETOBA).

Bix woro 3anexuTh KiHETUYHA €HEPTis (POTOETEKTPOHIB?

. o Take Goton?

10 Yomy A0piBHIOE Maca Ta IMITYJIbC (OTOHA?

11.Yomy nopiBHto€e eneprist potona?

12.11lo na3zuBaethes edpekrom Komnrona?

13.Bi11 yoro 3ajieXuTh KOMIITOHOBCHKE 301IBIIIEHHS JOBXUHU XBWJI1?
14.Yomy nopiBHIOE KOMIITOHIBChKA JOBXKUHA XBHJI1?

CoNoOaRrwDE



15.111o Ha3uBa€ThCI TUCKOM CBITNIA?

16.Bixg 4oro 3a1eXuTh TUCK CBITIA?

17. 15151 sIKOTO TijTa THCK CBITJIA OUTBIIE — M3epKAIBHOTO a00 YopHOTO. JIOBEmiTh
CBOIO BIJIIOBIIb.

4. InguBinyanbHe JOMALIHE 3aBAAHHA 3 Pi3UKH.

KYI1b-24-1
Homep Homep po3ainy - Homep 3agaui
BapiaHTy
1 3-11 3-9 4-7 4-11 4-9 5-7 5-13 6-7 6-29 6-24
2 3-12 3-10 4-8 4-12 4-10 5-8 5-14 6-8 6-30 6-25
3 3-13 311 4-9 4-13 4-11 5-9 5-15 6-9 6-1 6-26
4 3-14 312 4-10 4-14 4-12 5-10 5-16 6-10 6-2 6-27
5 3-15 313 4-11 4-15 4-13 5-11 5-17 6-11 6-3 6-28
6 3-16 3-14 4-12 4-16 4-14 5-12 5-18 6-12 6-4 6-6
7 3-17 315 4-13 4-17 4-15 5-5 5-19 6-13 6-5 6-7
8 3-18 3-16 4-14 4-18 4-16 5-10 5-20 6-14 6-6 6-8
9 3-19 3-6 4-15 4-19 4-6 5-11 5-30 6-15 6-7 6-9
10 3-20 37 4-16 4-20 4-7 5-12 5-21 6-16 6-8 6-10
11 3-21 3-8 4-17 4-21 4-8 5-13 5-22 6-17 6-9 6-11
12 3-28 3-9 4-18 4-28 4-9 5-14 5-23 6-18 6-10 6-12
13 3-29 3-10 4-19 4-29 4-10 5-15 5-24 6-19 6-11 6-13
14 4-30 311 4-20 4-30 4-11 5-16 5-25 6-20 6-12 6-14
15 31 312 4-1 4-20 4-12 5-17 5-26 6-21 6-13 6-28
16 3-2 3-13 4-2 4-21 4-13 5-18 5-27 6-22 6-14 6-27
17 33 3-12 4-3 4-22 4-12 5-6 5-25 6-2 6-16 6-26
18 3-4 3-13 4-4 4-23 4-13 5-7 5-26 6-3 6-17 6-23
19 3-5 3-14 4-5 4-24 4-14 5-8 5-27 6-4 6-18 6-24
20 3-6 3-15 4-6 4-25 4-15 5-21 5-28 6-5 6-19 6-25
21 3-7 3-27 4-24 4-5 4-8 5-22 5-22 6-16 6-14 6-28
22 3-8 3-28 4-25 4-6 4-9 5-23 5-23 6-17 6-15 6-29
23 3-22 3-12 4-6 4-22 4-12 5-6 5-25 6-2 6-16 6-6
24 3-23 3-13 4-7 4-23 4-13 5-7 5-26 6-3 6-17 6-23
25 3-24 3-14 4-8 4-24 4-14 5-8 5-27 6-4 6-18 6-24
26 3-25 3-15 4-21 4-25 4-15 5-21 5-28 6-5 6-19 6-25
27 3-26 3-16 4-22 4-26 4-16 5-22 5-29 6-6 6-20 6-26
28 3-27 3-17 4-23 4-27 4-17 5-23 5-1 6-7 6-21 6-27
29 3-28 3-18 4-12 4-20 4-7 5-12 5-21 6-16 6-8 6-10
5. IlepeJik TecTiB.
EjekTpoMartiTHi KoJIMBaHHA
1. Sxuit Burman Mae audepeHIianbHe  PIBHSHHS BBUIBHUX  3Tacarouux

€JIEKTPOMATHITHUX KOJIMBAHB?
2. Sxuit Burmsaag mae gudepeHIiagbHe PIBHSHHS BHMYIIEHUX €JIEKTPOMArHITHUX
KOJIMBAHb 3apsly B KOJMBAILHOMY KOHTYP1?




3. Sk Ha3uMBadThCS PE3yJbTAT JAOJABAHHS JBOX B3a€EMHOINEPIICHIUKYISIPHUX KOJIMBAHb
3 KpaTHUMH YaCTOTaMHU?

4. YoMy MOpIBHIOE TIEpPiOJ BIACHUX KOJWBAaHb KOJUBAIBLHOTO KOHTYPY, SKHUI
YTBOPIOIOTH 1HAYKTUBHICTH L Ta koHnencatop C?

5. Sk Ha3WBaIOThH pe3yibTaT JAOJABAaHHS JBOX KOJUBAHb 3 OJU3bKHUMH YacCTOTaMHU, IO
BiJI0YBaIOTHCSI B OJHOMY HAIPSIMKY?

6. YoMy AOpIBHIOE IUKJIIYHA YacTOTa BJIACHHUX KOJIMBAHb KOJHBAIBHOTO KOHTYPY,
KWW yTBOPIOIOTH IHAYKTUBHICTH L Ta konaeHcatop C

7. Sxi eneMeHTH MICTHUTH 1€aIbHUN MOCTIJOBHUN KOJMBAIBLHUNA KOHTYP?

8. Skxomy mpaBwty MiAMOPSAIKOBYETHCS 1HAYKIIHHUN CTPYM, 110 BUHUKAE Y KOHTYP1?
9. Sk Ha3MBaIOTH OMip KOHJIEHCATOPA, 10 BU3HAYAETHCS HOTO EMHICTIO?

10. SIx Ha3uBarOTH OIIP KOTYIIKU JPOTY, 110 BUSHAYAETHCS i1 1IHAYKTUBHICTIO?

11. Ilo BimOyBaeThCs MPU PE30OHAHCI HANPYr 3 AaMIUITYJIOI0 CHIA CTPpyMy B
30BHIIIHBOMY KOJILIIO CKJIAJa€ThCsl 3  MOCHIZIOBHO 3 €JHAHUX KOHJEHCAaTOpoa Ta
KOTYIIKH 1HAYKTUBHOCTI?

12. 3 AKuX €IeMEHTIB CKJIaIa€ThCS JIAHITIOT, B TKOMY BiIOYBA€THCS PE30HAHC HANIPYTH?
13. B sKuX OAMHUIILX BUMIPIOETHCS €MEKTPOPYIIiiiHA CHJIa IEKTPOMATHITHOT 1HTYKITi1?
14. Big 4oro 3a1eXUTh 3HAYEHHS 1HIYKIIHHOTO CTPYMY B COJICHO111?

15. Slk Ha3uBalTHh SIBUILEC BUHUKHEHHS EJIEKTPOPYLIIMHOI CHUJIM €JIEeKTPOMArHiTHOI
IHIYKII1 B KOHTYPI M1l Yac 3MiHU B HbOMY CUJIA CTPyMY?

16. SIk Ha3UBAIOThH SIBUIIIC BUHUKHEHHS €JIEKTPUYHOTO CTPYMY B 3aMKHEHOMY KOHTYpI
M1]] 9ac 3MIHU MTOTOKY MarHiTHOTO TOJIs Yepe3 MOBEPXHIO, SIKY OXOIUTIOE 1€l KOHTYp?
17. B AkuX OAUHUIIX BUMIPIOETHCS 1HYKTUBHICTH KOHTYPY?

18. Ik Ha3WBalOTHh SBUINEC BUHUKHEHHS EJIEKTPOPYUIIHHOT CHUIM €IEeKTPOMArHiTHOI
IHIYKINT B OJTHOMY 3 ABOX JIOCTATHBO OJIM3BKO PO3TAIlIOBAHMX KOHTYPIB ITiJI Yac 3MiHU
CWJIH CTPYMY B JIpyrOMy KOHTYP1?

Enexrpomaruirni xBui
19. flke 3 HacTymHHUX TBEPKEHb € MPABUIBHUM IS IIBHIKOCTI €JIEKTPOMArHITHUX
XBUJIb B CEPETOBHUILI?
20. YoMy [OpiBHIOE IHTEHCHBHICTH IUIOCKOi E€JIEKTPOMArHiTHOI XBWJII y BakyyMmi 3
HaIPY>KEHOCTSAMU MarHiTHOro noJist H ta enextpuunoro noss E?
21. Ilo MoXkHA CKa3aTH MPO BEKTOPU HAIMPYKEHOCTEH EJIEKTPUYHOrO0 Ta MArHiTHOTO
MOJTIB?
22. YoMy [0OpiBHIOE MOJYJIb TYCTHHH MMOTOKY €HEPril €JIeKTPOMArHiTHOT XBUII1?
23. Yomy nopiBHIo€ (pa3zoBa MBUAKICTH €IEKTPOMATHITHOI XBUJIl B CEPEIOBHUIIT ?
24. 3a siK01 yMOBHM €JIEKTPOMArHiTHA XBUJISI HA3UBAETHCS JIIHIHO MOISPU30BAHOIO?
25. 3a siK01 YMOBH €JIEKTPOMArHiTHA XBUJISI HA3UBAETHCS IUPKYIISIPHO TOJISIPU30BAHOIO?
26. 3a sIK01 YMOBH €JIEKTPOMAarHiTHAa XBUJISL HA3UBAETHCS ENINTUYHO MOJIIPU30BAHOIO?
27. 3a sIK01 yMOBH €JIEKTPOMAarHiTHa XBUJISl HA3UBAETHCS XaOTUYHO MOJISPU3OBAHOIO?
28. HampsIMKOM SIKOTO BEKTOpa BHM3HAYAETHCS HAIPSMOK TOUIUPEHHS EJIeKTpOoMar-
HITHOT XBWJI1 B BaKyymi?

OnrTuka
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I'eomeTpu4Ha onTHKA
. Illo BUBUa€eTHCS B ONTHIII B3araji?
. [Ilo BUB4Ya€ThCA B TEOMETPUUHIN ONTHUIII?
. [Ilo Ha3UBaIOTh €JIEMEHTOM ONTHYHOI TOBXKHUHH LUISIXY MK JBOMA TOUKaMH?

. [Ilo Ha3UBaIOTh €JIEMEHTOM I'€OMETPUYHOT TOBKUHH IUTIXY MK JBOMA TOUKaAMH?

. [ITo Ha3WBaIOTh ONTUYHOIO TOBKUHOIO MIUIAXY MK IBOMA TOYKaAMU ?

. [ITo Ha3WBaIOTh TEOMETPUYHOIO JOBKHHOIO MIISAXY MIXK JBOMA TOYKAMHU?

3a sIKk01 YMOBHU B CEpPEIOBHIIIl CIIOCTEPIraeThCcss HOpMalbHA IUcTiepcis?

3a sIK01 YMOBH B CEpPEIOBUIIIl CIIOCTEPITa€ThCsl aHOMaJIbHA AUCTIEPCis?
Cepena BUABIIETHCS HEAUCTISPTUPYIOIEH, KON

3 SIKOTO PIBHSIHHA MOXHA OOYUCIIUTH KYT MOBHOTO BHYTPIIIHHOTO BiAOUTTA?

XBHWILOBA ONTHKA

[Ilo BMBYarOTh B XBUJIHOBIM OITHII?

[lo BumuBac 13 3akony byrepa-JlamGepra?
Ske BITHOIICHHSI BU3HAYA€ IHTCHCUBHICTh 32 YMOB 1IHTEp(EpeHIii TBOX XBUIb?
Sxuii BUrs Ma€e yMOBa 1HTEpPEPEHIITHUX MAKCUMYMIB?

Sxuii BUras Mae yMoBa 1HTepQEepeHIIHHUX MIHIMYMIB?

[Ilo Ha3uBarOTh IHTEPPEPEHITIEIO?

[Ilo Ha3uBarOTh iIHTEpHEPEHITIEIO CBITIIA?

[Ilo Ha3zuBaroTh AU paKIi€ro?

[Ilo Ha3zuBaroTh AUdpaKiiero cBiTiIa?

1o Ha3uBaIOTh XBIUJILOBUM I[yTOM?

1o Ha3MBaOTh YaCOBOIO KOTE€PEHTHICTIO?

o Ha3uBaOTh YaCOM KOTE€PEHTHOCTI?

Yomy nopisrroe pagiyc M -it 30amu @penens chepruuHoi XBHIIi?
Yomy nopisrroe pagiyc M -it 30a1 @penens miockoi XxBuii?
Yomy AopiBHIOE pajaiyc nepioi 3051 Openens chepudHoi XBuli?
Yomy A0piBHIOE pajiyc nepiuoi 3001 OpeHens miocKoi XxBui?
YoMy AOpIBHIOE KyTOBA AucIiepcis AUGpaKIiiHOl I'paTKu?

YoMy A0piBHIOE UcTiepciiiHa 00JacTh AUPPaAKIIAHOT PEIIITKI?
YoMy AOpIBHIOE pO3/iiIbHA 30aTHICTh AUGPaKLUIMHOI I'paTKu?
Yomy a0piBHIOE nepio TupakIiiiHo1 IpaTku?

3 SIKOT'O CITIBBIAHOIIICHHS MOKHA BU3HAYNTH KyT bprocrepa?

[Ilo cTBepmkye 3akoH Mamtoca?

o cTBepmxkye 3akon byrepa-JlamGepra?

Yomy nopiBHIOE pa30oBa MIBUIKICTH XBUII1?

YoMy OpIBHIOE IPpyHOBa MBUAKICTH XBHJII1?

KBanToBa ontuka
[Ilo BHBUAE€THCS B KBAHTOBIM ONTHII?
SIkuii CrIeKTp HA3UBAIOTh JIHIHYATUM CIEKTPOM?
SIkuii CIeKTp Ha3UBAIOTh CYLIJIBHUM CIIEKTPOM?
Sxuil CeKTp Ha3UBAKOTh CMYTaCTUM CHEKTPOM?



68. B yoMy BUSBIAIOTHCS KOPITYCKYJISIPHI BJIACTUBOCTI CBITIA?
69. SIxka ymoBa € cripaBeUTMBOIO I A0COFOTHO YOPHOTO Tina?
70. Slke 3 HaBeAEHMX HIDKYE T Ma€ MAaKCUMYM BHUIIPOMIHIOBaHHS, IO MpPUIIAJA€ Ha
HaWMEHIITy IOBKWUHY XBHUII?
71. YoMy AOpiBHIOE CHIEKTpajibHa I'yCTUHA BUIIPOMIHIOBAHHS?
72. Slkuii 3aKOH TEIIOBOTO BUIPOMIHEHHS € HalOUIbII YHIBEpCAIbHUM?
73. Slka rinote3a € MATPyHTAM 3akoHy [lmaHka 1ist TEMJIOBOrO BUIIPOMIHEHHS?
74. Sxwuit Burnsag mae popmysta [lnanka?
75. IIlo take poroedexT?
76. Sk 3anmexxuTh  BeaMYMHA  (OTOCTPYMY  HACHUCHHS  BIJ  1HTEHCHBHOCTI
MOHOXPOMATUYHOTO CBITJIA, 1110 MaJa€ Ha Ti10?
/7. Bing 9oro 3ajeuTh MBUJKICTh €JICKTPOHA JIJIs TaHOT peYOBUHU TIpH (hoToedexTi?
/8. lllo Ha3uBaIOTh YEPBOHOIO MEXKEIO poToedeKTy?
79. Big K01 3 HaBEIEHNX HIKYE BEJIMYMH HE 3aJI€)KUTH TUCK CBIT/IA?
80. B yvomy momsirae eext Kommnrona?
81. B womy monsrae epext Dapames?
82. B yomy mossirae 30BHiMIHIN GoToederT?
83. Illo BimOyBaeThcs mig 9ac poroedekty?
84. Bix 4oro 3a1exuTh 3MiHa JOBKWHU XBWJI1 B edekti KomnTona?
85. ki 3minu BiAOyBalOThCS B aTOMI pedoBUHU T yac egexty Kommnrona?
86. YoMy 10piBHIOE KOMIITOHIBChKA JJOBXKUHA XBHJI1?
87. Illo BuB4aeThcs B qocimigax Jlebenena?
Boposcbka Teopist 0ynoBu atoma
88. SIkuM cIiBBITHOIICHHSAM 3a7a€Thes cepist Jlalimana?
89. SxuM criBBIAHOILIEHHSAM 3a/1a€Thes cepis banbmepa?
90. Yomy nopiBHtoe bopoBcrkuii paaiyc?
91. Paniyc momyctuMux opOIT €JIEKTPOHA Y BOJBHOMOAIOHOMY aToOMi
92. Yomy nmopiBHtoe ctana Punbdepra?
93. JlomycTuMi 3HaYeHHS BHYTPIIIHBOT €HEPTii BOJHOMOAIOHOTO aToMa 0PiBHIOE
94. 1o BUKOPUCTOBYBAB y BIIACHHX Aociinax Pesepdopa?
95. IIlo BUKOPHUCTOBYBaB y BIacHUX fociigax Pesepdopa B sikocTi MimeHi?
96. o Tpammsamock 3 yciMa yacTUHKaMu B Aociigax Pesepdopaa?
97. SIxoro B3aEMOJII€I0 BU3HAYAETHCS PO3CIFOBAHHS YaCTHHOK B fociinax Pesepdopma?
98. Sxumu mepexogamu €IeKTPOHIB BU3HAYAIOTHCS CIIEKTPH MOTJIMHAHHS aTOMa
BOJHIO (cepist
99. Jlaitmana)?
100. IIo BimOyBaeThcs B Mozeli atomMa bopa B OCHOBHOMY CTaHi?
101. e B moxeni atoma bopa Moxe nmepeOyBaTH €JIeKTpOH?
102. IIlo Take 60poBCHKUit pajiyc?
103. SIkum € OCHOBHMII cTaH aTroma?
104. Sxiii cepii BIAMOBIIAIOTh CHEKTPaNIbHI JiHIT B yJIbTpadi0iIeTOBI YaCTHHI CIIEKTpa
aToMa BOJIHIO?
105. o noBoauts pochuin Opanka-I'epra?
106. fka ¢izuyHa BeIMUMHA KBAHTYETHCS B MOCTYyJIaTax Teopii aroMy BojHIO bopa?
107. Jlns goro B nociigax Pezepdopaa BUKOPUCTOBYETHCS JTIOMIHICHUPYIOUUM €KpaH?



108. BuB4eHnHs yoro nmpoBoAwiIocs B Aociinax Pesepdbopaa?
109. Yomy nopisHioe ctana Pindepra?

KBanToBa MexaHika
110. Ilo came cTBepIXKye CHIBBIJHOLICHHS HeBU3HadeHocTedl [eiizenOepra

AXAp, = g?

111. Hexaii cTaH KBaHTOBOT YaCTHHKU OMUCYETHCS XBUIBLOBOIO (DYHKIIIEIO v (). dxum
TOJIl BUPA30M BHU3HAYAETHCSA IMOBIPHICTH TOTO, IO YaCTHHKY MOJKHA 3HAWTH B 00’ €Mi
AV 2

112. o cTBepKY€E MPUHITUIT BIAMOBIAHOCTI B KBAHTOBIM MeXaHiIi?

113. Illo cTBep/KYIO MPUHIIUI JOJAATKOBOCTI B KBAHTOBIM MeXaHI111?

114. Illo cTBepKY€E MPUHITUI MPUYUHHOCTI B KBAaHTOBIM MeXaHiIli?

115. o cTBepKY€E MPUHITUI CYTIEPIIO3UIIIT CTaHIB B KBAHTOBIM MeXaHiIli?

116. o cTBepmKy€e yMOBa HOPMYBAHHS XBUJIBOBOT (DYHKITI1?

117. Illo cTBepKY€ NPUHIUI CYNIEPIO3ULIT XBUILOBOT (PYHKIIi?

118. o cTBepmKyE yMOBa OOMEKEHOCT] XBUIHOBOI (DYHKITIT?

119. o cTBepaKyE YMOBa HEBII'€MHOCTI KBaIpaTy MOJYJIs XBHJIbOBOT (DYHKITI1?

120. Sxwuit Burnsg mae piasHAs [penuarepa B 3aranbHOMY BUTIAAKY ?

121. Sxwit Burnsg mae piBasiHAs [penuarepa B onepatopHoMy BUTIIS I ?

122. SIxwit Burasa Mae ctamionapue piBusHHS [penunrepa B 3araibHOMY BUTIAAKY ?
123. Yomy nopiBHioe ornepatop Jlariaca?

124. Yomy nopiBHioe ornepatop Jlamiaca B OqHOBUMIPHOMY BHUITAIKY ?

125. o BuBvanocs B gociigax Jlesicona ta [xepmepa?

126. 1o BuBvanocs B pociigax Ilrepna?

127. YoMy NOpiBHIOE TIOTEHIIianbHA eHepris U KBaHTOBOI YaCTHHKHM B HEOOMEKEHOMY
mpocTopi?

128. YoMy OpiBHIOE TIOTEHIiadbHA eHepris Y KBaHTOBOI YAaCTMHKM B OJHOBHMIpHIii
HECKIHYEHHO BUCOKII MOTEHUIANBHIN M1 3 aDCOIIOTHO HEMPOHUKHUMU CTIHKaMH?

129. Yomy nopiBHIOE €HEprisi KBAaHTOBOI YAaCTUHKH B OJHOBUMIPHIM HECKIHYEHHO
BHUCOKI/ MOTEHIIAIbHIN M1 3 a0COJIFOTHO HEMPOHUKHUMU CTIHKaMU?

130. Yomy nopiBHIOE MiHIMalbHA €HEPrisi KBAHTOBOI YAaCTUHKA B OJHOBHUMIpHiH
HECKIHYEHHO BUCOKII MOTEHUIANBHIN M1 3 aDCOIIOTHO HEMPOHUKHUMU CTIHKaMH?

131. Axuii Burnsa mae cranioHapHe piBHsHHS Llpenunrepa mist BUIBHOI KBaHTOBOI
YACTUHKH?

132. Sxuit Burnsa Mae crarionapae piBHsHHS IlIpenuHrepa 11 KBAaHTOBO1 YaCTUHKH B
OJIHOBUMIPHIM HECKIHYEHHO BHCOKIH MOTEHIIANBHIN sSMi 3 a0CONIOTHO HEMPOHUKHUMH
CTIHKaMH?

KBantoBa_teopis_0y1oBu_aToMiB

133. Yomy nopiBHioe MarueToH bopa?

134. SAxuii BUTIIST Ma€ COEKTP BUMPOMIHIOBAHHSI OKPEMHUX aTOMIB, 1110 HE B3a€EMOMIIOTh
OJIVH 3 OTHUM?



135.
136.
137.
138.
139.
140.
141.
142.
143.
144,
145.
146.
147.

SIKi crieKTpaMu MOTJIMHAHHS Ma€ OKPeMH aToM?
[Ilo ommcye TOIOBHE KBAHTOBE YUCIIO?

[Io omucye azumyTanbHe (OpOUTaIbHE) KBAHTOBE YUCIIO?
1o onucye MarHiTHe KBAaHTOBE YUCIO?

1o ommcye criiHOBE KBAHTOBE YHCIIO?

Sk HasuBaiots enexrpon 3 | =07

Sk HasuBaoTh enekTpon 3 | =172

Sk Ha3MBAOTh e1eKTpon 3 | =27

Sk HasuBaioTh enextpon 3 | =32

YuM BU3BaHO rajibMiBHE BUIIPOMIHIOBAHHS?

YuM BU3BAaHO XapaKTEPUCTHYHE BUIIPOMIHIOBAHHS?
YuM BU3BAaHO CIIOHTAHHE BUIIPOMIHIOBAHHS?

YuM BUKIMKAHO BUMYIICHE BUIIPOMIHIOBaHHS?
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