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ITACIIOPT

POHJA OHEHOYHbLIX CPEJICTB

110 JUCHUIIIIMHC «KBanrToBas TCOPUA»

OneHouHbIE CpECTBA

Ne ®opmupyemsie | Koma-Bo Jlpyrue oueHouHpIe
KoHnTponupyemblie pa3iensl, TEMbI CpeacTBa

/1 KOMITETCHIIUA | TECTOBBIX Ko

3aJaHuH Bun
BO
Bo3HuKHOBEHHE KBAHTOBOM TEOPHHU. 6 1
PHI- | G113, TIK-1,

1 | KopnyckynspHas ¥ BOJHOBasl NMPUpPOJIa TK-2 1
MHUKPOCKONUYECKUX O0BEKTOB. ' 2
DOyHKIUA COCTOSITHUHA (BomuoBas | OIIK-3, I1K-1, 6 1

2 | dyskoms) — MumKpocucteM M e€ [1K-2, 1
(U3UYECKUN CMBICIL. 2
da3zoBoe MPOCTPAHCTBO KBAaH-TOBOH 6
CUCTEMEI poEp CooTHO-11IeHHE OIIK-3, IIK-1, 1

3 ) [1K-2, 1
HEOTPEACICHHOCTH KOOpJIMHAaTa- 5
HUMITYJIBC.

Maremarndeckuil anmapar KBaHTOBOM 6
MEXAaHUKH.

OI1K-3, TIK-1, 1
Omneparopbl  (U3WYECKUX  BEJIHYH.

4 N [1K-2, 1
OCHOBHBIE CBOMCTBA COOCTBEHHBIX >
¢yHkuuil. VYcioBue OAHOBpPE-MEHHOUN
U3MEPUMOCTH JTUHAMU-YECKUX BETUIMH
Omneparop [T'amunbrona. VYpasHenume 6

patop p OIIK-3, TTK-1, 1
[[Ipenunrepa
5 [1K-2, 1
YpaBHeHue [lIpenunrepa s 2
CTAIIMOHAPHBIX COCTOSHUMN
KBanroBanne wmomenta xkoandectBa | OITK-3, I[TK-1, 6 2

6 | aBKEHUS. Anrebpa  MOMEHTOB [1K-2, 1
KOJIMYECTBA JBYIKEHUS. 2
[Ipumenenne CTAllMOHAPHOIO 6

P HHOHAP OIK-3, TTK-1,
ypaBHECHHUS Ipenunrepa JUTS K-2 1

7 | KOHKPETHBIX 3aJa4d: NOTEHIUATbHAS ' 2
sAMa;  KBAaHTOBBII  TapMOHHYECKHI 1
OCHUIUISITOP

5 KBanroBanne wmomenta koanuectBa | OITK-3, I[TK-1, 6
IBUKEHUS [1K-2,

JIBrkeHHE B neHTpanpHo- | OITK-3, TIK-1, 6

9 | cummerpudeckoM Tojie. KBaHTOBas [1K-2, = e
TEOpHs aToMa é 8

10 ATOM B IKTPUYECKOM M MAaTHUTHOM OI1K-3, TIK-1, 6 S8

oJje [1K-2, = g

11 KBantoBas Teopus aroma remus. [lapa | OIIK-3, TTK-1, 6 = E
Y OpTOreNIni I1K-2, qE §
KBaHTOBOEC OmMICaHUE IBYX 6 ?'D: T
ATOMHOM MOJIEKYJIBI. OI1K-3, TIK-1, E =

X

12 | TaMmwIbTOHMAH MOJICKYJIBI BOJIOPOJIA. I1K-2, % %8
Wnrterpan  mepekpoitie. OOMeHHOE S g E
B3auMogericTBrue. KoBaJIEHTHEI CBA3K. % E 3;

2 R ==
CobOctBerHoe aBmkeHue HiekTpoHos. | OIIK-3, TTK-1, 6 &5 g

13 | Cnun sneKkTpoHa. — 2 [1K-2, Z Z 5

DKCIIEpUMEHTAIEHOE  JI0Ka3aTeNbCTBO % O >




CYLIECTBOBaHMS  CIIMHA  DJIEKTPOHA.
Omneparop crinHa. COMHOBBIE (DYHKITHH.
Ypasuenue [laynu.

[TpyHIMITBI 3amOTHEHHE SMEKTPOHHBIX OITK-3, [TK-1, 6
14 000JIOYEeK:  TPUHLUI  HAaUMEHbIIEH K-2

sHeprum; mnpuHiun Ilaymu, mpaBuio ’

I'yaTa, npaBuiio KprokoBCKOTO.

DnekTpoHble TepMbl aromoB Tabmuiel | OITK-3, T1K-1, 6
15

MeneneBa [1IK-2,

Teopus BO3MYIICHU IUIA 6

HEBBIPOXKICHHBIX CHCTEM. .| onx-3, mx-1,
16 Teopusi CTalMOHAPHBIX BO3MYIICHUI MK-2,

TUIS JTUCKPETHOTO CHEKTpA.

Bosmymenus npu HATHYUU

BBIPOXKJICHUSI.

Teopus BO3MYIIICHUN JUIS OITK-3, [TK-1, 6
17 | BBIPOKICHHBIX CUCTEM-2 H. K-2

Teopusi cTalMOHApPHBIX BO3MYILEHUN ’

JUTSI TUCKPETHOTO CIIEKTPA.

[Ipocreiiine npuMeHEHUs TEOPUU OIIK-3, [IK-1, 6
18 | Bo3MyImIeHUS. AHTAPMOHUYECKUI [1K-2,

ocumusitop. Dddexr Hltapka

BropudHoe kBaHTOBaHHE B 0O30HHBIX OI1K-3, TIK-1, 6
19 | cucremax. BropuuHoe kBaHTOBaHUE [1IK-2,

JIEKTPOMArHUTHOTO TOJISI 03 3apsiI0B.

BTopuuHnoe kBaHTOBaHUE B OI1K-3, TIK-1, 6
20 | depmuonnbIX cuctemax. OOpa3zoBanue ITK-2,

KYNEPOBCKHX Map AJIEKTPOHOB

KBaHTOBast TeOpHs paccessHUs. 6

Vupyroe paccesaue. CeueHue OIIK-3, IIK-1,
21 | paccestaus. Teopus yrpyroro [1K-2,

paccesiHHsI B OOpHOBCKOM

npUOIMKEHUN

TouHas Teopust paccesiHusl. OITK-3, [TK-1, 6
99 Pacyer aMIIUTY B U CEUCHUS TIPH K-2

paccestHiuH Ha KyJIOHOBCKOM M ’

FOKaBCKOM ITOTEHITHAJIAX.

KBanrtoBas Teopus NEpeXON0B 11071 OITK-3, [TK-1, 6
93 | BIMSHHMEM BHEUIHHX HOJEH, IK-2,

KBanrtoBas teopus potorddekra.

BeposITHOCTh KAHTOBBIX ITEPEXOIOB.

[TpoxoskaeHne 4acTHIl Yepes 6

MOTEHIIUATBHBIN Oapbep. OI1K-3, TIK-1,
24 | TyunenwsHbIN 3¢ dexr. Xomoanas [1K-2,

smuccus MetaiioB. Teopus

pPaJIMOaKTUBHOTO pacraja

DnemeHTapHas TEOPH MOJIEKYI U OITK-3, [TK-1, 6
o5 | XUMHYECKHX CBSI3€M-24. TK-2,

DneMeHTapHas TEOPHsI XUMUIECKIX

CWJI Ha TIPUMEPE MOJICKYJIBI BOJOPO/IA.

25Bcero: 150 3 35

TEMBI 3AJIAHMii TIPAKTHUYECKHWX 3AHSTUI
dopmupyemMbie KOMIIETEHIIHMU




OIIK-3 — CriocoOHOCTBIO HCIONB30BaTh 0a30BbIE TEOPETHUYECKHE 3HAHUSA (PyHIaMEHTaJIbHBIX
pazzesoB o0IIeH U TEOPETUICCKON (HU3UKHU JUTsl perieHus MPoPeCCHOHAIBHBIX 33714,
IMIK-1 — CnocoOHOCTBIO HCIIONB30BATh CIENUATH3UPOBAHHBIC 3HAHUSA B o0JacTu (pU3MKU AJs
OCBOEHUSI MPOGUIBHBIX PUIUUECKUX JUCLUILTUH
IK-2 — CnocoGHOCThIO TPOBOJUTH HAy4YHBIE HCCIIEOBAaHUS B M30paHHOW 00IacTu Teo-
peTrueckux (U3MYECKUX HCCIEAOBAHUN C MOMOLIBI0 COBPEMEHHOI MpubopHOi 0a3bl (B TOM
YHUCIE CIIOKHOTO (PU3MUYECKOro 00OpYAOBaHUS) M MH()OPMAIIMOHHBIX TEXHOJOTHHA C Y4eTOM
OTEUYECTBEHHOI'O U 3apyOEKHOT'O OIbITa

[IpakTHyeckne 3aJaHUsl HANpaBICHbl HAa OCBOCHHE TEOPETUUECKUX IIOJIOKEHUN U
dbopMupoBaHre y4eOHbIX M TPO(GECCHOHATBHBIX MPAKTUYECKUX YMEHHH, OHU COCTaBIISIOT
Ba)XHYIO 4acTh MPO(ECCHOHATBFHON MPAKTUIECKOH MOJATOTOBKH 10 OCBOSHHIO TUCIIUILIIHHEI.
1. 'mmore3a Ilnanka.l ' unoresa Jle-bpoitns. [[Bosikas mpupoa MUKPOCKOITUYECKHUX YaCTHII.
2. I'mnore3sr bopa. BopoBckast Teopusi BOOPOIOTIOT00HBIX aTOMOB.
3. OueHka 5SHEPrMM OCHOBHOI'O COCTOSIHUS M3 COOTHOILIEHUS HEONpeAeNeHHOCTeH IS
JMHENHOI0 TapMOHMYECKOT0 OCLMIUIATOPA U aTOMa BOJOpoAa — 24.
4. DHepreTUYecKuil CIeKTpP U BOJIHOBBIC (DYHKIIMU YACTHUIBl B KOHEYHON «IIOTEHIIMATBLHOM sIMe»
5. OpOuTanbHbIii MOMEHT. OpOUTaIbLHOE KBAHTOBOE YHCIIO
6. [IpoxoxaeHne 4acTullbl yepe3 MOTEHINAIbHBIN Oapbep
7. DHEpPreTU4ecKuil CeKTp YaCTULbl, HAXOAIIEHCS B TOCTOSTHHOM 3JIEKTPUYECKOM I10J1€
8. BonHoBble (GYHKIUU YACTHIIBI, HAXOMAIICHCS B IOJIe JHMHEWHOTO TapMOHUYECKOTO
OCIIIJUIATOPA, COOTBETCTBYIOIIME BO30Y K ACHHIM n=1,2
9. 3apsag B MarHuTHOM moJie. D¢ dekTsl 3eeMana
10. Teopus Bo3mymieHus | mopsiaka
11. DHepreTuyecKuil CIEKTP rapMOHUYECKOTO OCIHIUISATOPA
12.Tonkoe pacmerienue. I unoreza YnenOeka o CriHE 3JIEKTPOHA
13.9ddexr Llrapka
14. N3nydenune abCcorOTHO YepHOTo Tena Teopus [lnanka.
15. Teopus DiiHIITEHA IO U3TYYEHUIO U MOTJIOMIEHNIO (POHOHOB aTOMaMHU
16. IIpaBuim cocTaBieHUE ITEKTPOHHBIX CTPYKTYP aTOMOB
17. Teopus >1€KTPONPOBOJHOCTH METAJUIOB, MOJYIPOBOAHUKOB U TUJIEKTPUKOB

KpuTtepun onieHKH 0 KOHTPOJII0 MPAKTHYECKUX 3AHATHIM

Otrmerka «5». BpicTymiieHHe BBIOJIHEHO B MOJHOM o00beMe ¢ COOIIOEHUEM
HE0OXOAMMOM MOCIeA0BaTeNbHOCTH. PaboTa COOTBETCTBYET TPEOOBAHUIO.

OtmeTka «4». BoicTyIuieHHe oTBe4aeT NpeaAbsBICHHBIM TpeOoBaHUAM. JlomycKatoTcs OT-
KJIOHEHHs OT HE0OXO0AMMOMH MOCIIe10BaTEIbHOCTH BBIIIOJIHEHUS, HE BIUAIOIINE HA PAaBUIILHOCTD
KOHEYHOTI'O pe3yJbTara.

Otmerka «3». Yuammecss TMOKa3bIBAlOT 3HAHUS HE B TIOJIHOW MEpPe M  HCIBITHIBAIOT
3aTpyIHEHUE MPU PELIEHUH 3aa4.

OtrMeTka «2» BBICTABISIETCA B TOM Cllydyae, KOTJla Yydyallluecs HE TIOATOTOBIIEHBI K
BBINOJIHEHUIO 3TOW PaOOTHI.

TEMBI JIJISI KOHTPOJISI CAMOCTOSITEJIBHOM PABOTBI CTYJIEHTOB

®opmMupyemble KOMIIETCHIIUH
OIIK-3 — CriocoOHOCTBIO HCIONB30BaTh 0a30BBIE TEOPETHUECKUE 3HAHUS (HyHIaMEHTaIbHBIX
pasziesnoB o01eit 1 TeopeTuyeckoi (PU3UKHU s pereHus MpodhecCHOHABHBIX 3a/1a4;
INK-1 — CiocoOHOCTBIO MCIOJIB30BaTh CHEIUATN3UPOBAHHBIC 3HAHUS B 00JACTH (PUBHKHU IS
OCBOCHMS TPOQPMIBHBIX (PU3HMUECKUX AUCIUIUINH
MMK-2 — CnocoOGHOCThIO TPOBOIUTH HAyYHBIE HCCIEIOBaHUS B M30paHHOW OO0JIACTH Teo-
peTHYecKux (U3NYECKUX HCCIEOBAHUN C MOMOIIBIO COBPEMEHHON NpuOOpHOM 0a3bl (B TOM
YHUClIe CII0)KHOTO (PU3MUecKOro o0opyaoBaHUs) U MH(GOPMALMOHHBIX TEXHOJIOTMH C y4eToM
OTEYECTBEHHOI'O M 3apyOeKHOTO OIbITA
KonTposib camMocTosiTeJIbHOM PpadoTbl CTYAEHTOB — IIPOLECC TMPOBEPKU U

COIOCTaBJICHUS (PAKTUUECKUX PE3yJIbTaTOB O0yUEHHs C 3aIlJIJaHUPOBAHHBIMU M YCTAHOBJICHUE HX
COOTBETCTBUSI HOpMaM, craHiapTaM. KOHTpoJIb BKJIIOYAeT BBIABICHUE pPE3yJIbTAaTOB, HX



U3MEpEHHUE U OLEHUBAHUE, YTO MPEAIOJAaraeT Co3aHne CUCTEMbI, BKIIIOYAOIIEH 1enH, 3a/1a4H,
IpeIMEThl KOHTPOJISI U €r0 coJiep:kaHue, (OpMBbL, BUIbI, METO/BI U T.1I.

CaMocTosiTesibHasi padoTa SBISETCS BAXHOW YaCTH OCBOCHHUE MPEAMETa U PacCMaTpPHUBAETCS
Kak onHa u3 (opMm oOyueHHs, KoTopas mpenycmorpeHHas DenepaibHbiM ['0CcynapcTBEHHBIM
o0pa3oBaTeNbHBIM CTaHAAPTOM. Llenbio CcamMOCTOATENbHOM pPabOTBI CTYAEHTOB  SIBISIETCS
oOydyeHHe HaBbIKAaMU pPAa0OTHl C Y4YeOHOH U HAyYHOM JUTEPaTypoll M NPaKTUYECKUMU
MaTepHuajamMi, He0OXOIUMBIMH JUIs U3y4eHus Kypca «Du3nka» v pa3BUTHs y HUX CIIOCOOHOCTEH
K CAMOCTOSITEJIbBHOMY aHaJIHU3y MMOJIYyYeHHON HHPOPMAaIIUH.

Pabora koHTpoIMpyeTCS AUCKYCCHEN, HaMcaHueM pedepaToB, OIPOCOM.

1. 'unoresa e-bpoiins, runoresa [1nanka.

2. ITocrynarer bopa. Teopus atoma Bogopoja mo bopy.

3.01eHKa SHEPruu OCHOBHOT'O COCTOSIHMSI M3 COOTHOUICHHS HEOIPEIeICHHOCTEH JJ1s JIMHEHHOTO
rapMOHHYECKOI0 OCLMJUIATOPA U aTOMa BOAOpOa

4. DHepreTUYECKU CIEKTP U BOJIHOBbIE (DYHKIIMU YaCTUIBI B KOHEYHON «IIOTEHIIMATBHOM sIMe»
5. Opb6uranbubiii MOMEHT. OpOUTaIEHOE KBAHTOBOE YUCIIO

6. [IpoxoxaeHre 4acTullbl Yepe3 MOTEHINAIbHBIN 6apbep

7. DNEKTPOH B LIEHTPAIBHOM 10JIe. BOTHOBBIE ()YHKIIMU CIIEKTP SHEPTHH MPOCTHIX aTOMOB

8. DNEeKTPOHHBIE TEPMBI. DIIEKTPOHHBIE OPOUTHI

9. DHepreTU4ecKuii CIIeKTP YaCTULIbI, HAXOISAIICHCS B IIOCTOSTHHOM 3JICKTPUYECKOM I10JIe
10.BonHoBBIe (PYHKIMM YACTHIIBI, HaXOJAlIeWcs B TOJEe JMHEHHOrOo TrapMOHHUYECKOIO
OCIIIJUIATOPA, COOTBETCTBYIOIIME BO30Y K ACHHIM n=1,2

11. 3apsan B maruuTHOM 1nione. DddexTr 3eemana

12. Teopus Bo3mymieHus | mopsiaka

13. DHepreTuyecKkuil CIEKTP rapMOHUYECKOTO OCIMILISITOPA

14.Tonkoe pacmemienue. I nnoreza YinenOeka o CriHE dJIEKTPOHA

15.9d¢exr Llrapka

16. U3nmydenune abcomroTHO YepHOTro Tena teopus [lnanka

17. Teopus DiiHIITEHA IO U3TYYEHUIO U MOTJIOLIEHNIO (POHOHOB aTOMaMHU

18. IpaBuim cocTaBieHUE FITEKTPOHHBIX CTPYKTYP aTOMOB .

19. Teopus >1eKTPONPOBOJHOCTH METAJUIOB, OJYIPOBOAHUKOB U TUJIEKTPUKOB

20. ObmeHnHoe B3aumoiericTBue. KoBaeHTHBIN CBSA3b.

TpebdoBanne k konrpoaw CPC:

TOYHOCTh OTBETAa Ha TMOCTABJICHHBIH BOMPOC; dbopMynupoBKa Leied u 3amad palboThI;
packpeiTue (ONpesieNieHne) paccMaTpuBaeMOro MOHATHs (ONpeaesieHus, MpoOIeMbl, TEpMUHA);
YETKOCTh CTPYKTYPBI PabOTHI;CaMOCTOSITEILHOCTD, JJOTHYHOCTh M3JIOKEHUS; HAJTMYNE BBIBOJIOB,
CIENaHHBIX CAMOCTOSITENTEHO

CamocrosiTenbHast paboTa KOHTPOJIUPYETCS TUCKYCCHEH, HamMCaHuEM pedepaToB, OIIPOCOM.
Pedepar — kpaTkoe H3IOKEHHWE B MUCHMEHHOM BuAEe WM B (Qopme MyOIMYHOTO TOKIana
CoJIep’KaHusl HAy4yHOTO TpyJa WM TPYJ0B, 0030p JIUTEpPaATyphl MO TeME. ITO CAMOCTOATEIbHAs
Hay4YHO-MCCIIeJIOBaTeNIbCKass paboTa CTyJEeHTa, B KOTOPOMl pacKpbIBaeTcs CyTh HCCIEAyeMOM
npobsiembl. M3nojkenne marepuaia HOCUT MPOOJIEMHO-TEMAaTHUECKUI XapaKTep, MOKa3bIBAIOTCS
pa3MyYHbIe TOYKH 3PEHUs, a TaKKe COOCTBEHHBIE B3TJISAIbI aBTOpA Ha MpodIemy.

BobicTynuieHue — peub, JIEKIUs, TOKIAJl, 3asBJI€HUE U T.I., KOTOpPbIE COOOIIAIOTCS KeM-TH00 B
ycTHOM Qopme. BbICTyIUIeHHE CTYy/EHTOB TMPOBOAMUTCS C IENBIO: CHUCTEMAaTH3alUuu U
3aKperuieHUs]  TOJNyYSHHBIX  TEOPETUYECKWX  3HAaHWH W TIPAKTHYECKUX  YMEHHUH
CTYJICHTOB;YTUIyOJIEHUS W PACIIUPEHHUS] TEOPETUYECKUX 3HAHWH; (OPMUPOBAHUS YMEHUU
UCTIOJIB30BaTh CHPAaBOYHYK W CIHCHHAIBHYIO JIHTEPATypy; PpPa3BHTHS IO3HABATEIHHBIX
CHOCOOHOCTE M aKTHUBHOCTH CTYAEHTOB: TBOPYECKOW MHUIMATUBBI, CaMOCTOSTEIbHOCTH,
OTBETCTBEHHOCTH W OPraHM30BAHHOCTH;- (HOPMHUPOBAHHUS CAMOCTOSTEIHLHOCTH MBIIUICHHS,
CHOCOOHOCTEM K -CaMOpa3BUTHIO, CaMOCOBEPIICHCTBOBAHUIO M CAMOPEANM3ALUU; Pa3BUTHUSA
HCCIIETIOBATENIbCKUX YMEHUH.

Omnpoc CTYyAEHTOB MPOBOJUTCS C LENbIO: CHUCTEMAaTH3allMM W 3aKPEIJICHHUsS MOJYYEHHBIX
TEOPETUYECKUX 3HAHMA M TMPAKTUYECKHUX YMEHHUI CTYICHTOB;yINyOJdeHHs W pacHIMpeHus
TEOPETUYECKNX 3HAHUU; (HOPMHUPOBAHHS YMEHUH HCIIONH30BATh CIIPABOYHYIO M CIICHUATBHYIO



JTUTEPaTypy; Pa3BUTHUS MO3HABATEIBHBIX CIIOCOOHOCTEH M aKTUBHOCTH CTYJIEHTOB: TBOPYECKOM
WHUIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH W OPTraHU30BaHHOCTH; (OPMUPOBAHUS
CaMOCTOSITEIbHOCTH MBIIIIICHUS, CHOCOOHOCTEH K CaMOpa3BUTUIO, CAMOCOBEPIICHCTBOBAHUIO U
caMopealu3alyn; pa3BUTHS UCCIIEIOBATEILCKUX YMEHUH.

KpuTtepun oieHKH BBIIOJHEHUSI CAMOCTOATEILHON padoThlI.

B ocHOBYy pa3paboTku OallTHO-pEUTHHTOBOM CHUCTEMBI IIOJIOKEHBI TPUHIMIIBI, B
COOTBETCTBUU C KOTOPHIMH (DOPMHUPOBAHHE PEUTHHTA CTYACHTA OCYIIECTBIISCTCS MOCTOSHHO B
mporecce ero oOydeHUss B YHHBepcuTeTe. Hacrosmas cucrema OICHKH YCIEBaeMOCTH
CTYJICHTOB OCHOBaHa Ha HCIIOJIb30BAHUU COBOKYITHOCTH KOHTPOJBHBIX TOYEK, PaBHOMEPHO
pacIojO)KEHHBIX Ha BCEM BPEMEHHOM HWHTEpBajJ€ M3Y4YCHHS JucCUUIUIMHBL. [Ipu 3TOM
MperoiaraeTcs pas3jelieHne BCEro Kypca Ha psiig Ooliee WM MEHEE CaMOCTOSITENbHBIX,
JIOTUYECKH 3aBEpIICHHBIX OJOKOB W MOAYJEH W MPOBEACHHUE II0 HUM ITPOMEKYTOUYHOTO
KOHTPOJIA.

CryneHTaM BBICTABIISIOTCS CIIeAyIOITUe OallIbl 3a BhIMojHeHue 3aaanus K [1K:

- omeHka «oTau4Ho» (10 OayiyioB): KOHTPOJIBHBIE TECThl, a TAKXKE  CaMOCTOSITEIBHO
BBIIIOJTHCHHBIE CEMECTPOBBIC 3aJaHus, BBIIIOJIHEHHbIC IIOJHOCTHIO W CHAHHBIE B CpPOK B
COOTBETCTBUU C MPEIBSABISIEMBIMA TPEOOBAHUSIMU,

- omeHka «xopomo» (8-9 0amioB): 3aJaHME BBIOJHEHO W B IEJIOM OTBEYAcT
MPEIbABISEMBIM TPEOOBAHUSAM, HO MMEIOTCS OTICIIbHBIC 3aMEYaHHsl B €ro OQOPMIICHHH WU
CPOKE cllauu;

- OIICHKAa «YIOBJICTBOPUTEIBHO» (6-7 0aioB): 3aJaHue BBIMOJHEHO HE JO KOHIIA,
OTCYTCTBYIOT OTBETHI Ha OTJEIbHBIC BOIPOCH], UMCIOTCS OTKJIOHEHUS B 00BEME, COJICpPIKAHUU,
CPOKE BBITIOJTHEHNS,

- OIICHKA «HEYJIOBJICTBOPUTEIBbHO» (5 M HUXKE): OTCYTCTBYET pCIICHHE 3aJlayH, 3aJaHHE
nepenucaHo (CKavyaHo) M3 JAPYTUX HCTOYHUKOB, HE MPOSBIEHA CaMOCTOSITEIIBHOCTH IPU €ro
BBITTOJTHEHHH.

Texyumii KOHTPOJb OCYLIECTBISIETCS B XO0J€ Y4YeOHOro Iporecca MO pe3yibTaTaM
BBITIOJTHEHHS CAMOCTOATEIHHOU PabOTHl M KOHTPOJIBHOU PabOTHI.

OcHOBHBIMU (hOpMaMU TEKYIIETO KOHTPOJISI 3HAHUH SBIISIOTCS:

- 00Cy>XJIeHHe BBIHECEHHBIX B IJIaHAX MPAKTUYECKUX 3aHATHH JIEKIIMOHHOTO MaTepuana u
KOHTPOJIHBIX BOIIPOCOB;

- pelieHre TeCTOB M MX OOCYXKICHHE C TOYKU 3PEHHS] YMEHUS CPOPMYITUPOBATH BBIBOIMI,
BHOCUTbH PEKOMEH/IAIIMU U TPUHUMATh aJI€KBaTHBIC YIIPABJICHUECKHUE PEIICHNUS,

- BBITIOJTHEHUE KOHTPOJIBHOU paboThl U 00CYKIEHHE PE3YILTATOB;

- y4acTHhe B JHUCKYCCHSIX B Ka4eCTBE YYaCTHHKA M MOJEpaTopa I'PYIIOBON IUCKYCCHH IO
TeMaM JUCHUILINHBI;

- HalMCaHWe U MPe3eHTAIUS JOKIIaa;

- HallMCaHUe CaMOCTOSATEIbHON (KOHTPOIBHO) PabOoTHI.

J1st KOHTPOJIsE YCBOSHUSI JAHHOM JAUCIUIUIMHBI y4€OHBIM TUTAHOM TMPETyCMOTPEH HK3aMEH.
O6mmee komuvecTBo OaioB mo aucuuriuHe - 100 6amnoB. Pacnpenenenue 6anioB Ha TEKyIIUN
U TPOMEXYTOYHBIM KOHTPOJb TPU OCBOCHHHM JWCIUIUIMHBI, a TaK)K€ HTOTOBOM OIICHKE
MPEICTABICHO HUXKE.

JK3aMeHAMOHHbIE (3a4eTHbIE) TeCTOBbIE 3aJaHUA N0 AucuuiuinHe: «KKBaHTOBOI Teopum»

@1 Kakoii u3 KPHUBBIX IMOJIHCC OMMUCBHIBACT U3TTYYCHUC UCPHOTI'O Tena?
w P

$A) 2; $B) 3; $C) 1; $D) 4; $E) 5; Ny e,
@2. Kakoii u3 KpUBBIX COOTBETCTBYET TeopHro [lmanka? NN
$A) 3; $B) 2; $C) 1; $D) 5; $E) 4; o er TN
@3. Urto 03HaYaeT Ayax B rpaduke N 7T
3aBHCUMOCTH CIIEKTPAIHHOHN IIIOTHOCTH R NP ’

U3JTy4YeHHUs1 YepHOro Tena? ¢ ’)ﬁ\

$A)]li1st KaxI0T0 Tejla MaKCHMalIbHast S L7 T = u,m
MHTEHCUBHOCTh M3JTy4EHHsI POUCXOIUT Ha OTIpe/IeTICHHOM

JUTHHE BOJIHBI Ayak,
$B) CrexrpanbHOii IIIOTHOCTH U3ITyUYCHHsI HE 3aBHCETh OT JJTHHBI BOJIHBI.;

b - — - - =

MakK



$C) Usnyuenus Bceria MPOMCXOIUTh HMEHHO Ha 3TOU JJTMHE BOJIHBI,

$D) Jli1st K I0TO Tela MUHMUMAJIbHAs HHTEHCHBHOCTD M3JTyYEHHS TIPOMCXOIUT Ha
OIpeICTICHHON JITMHE BOJIHBI Avax; $E) Huuero He o3nauaer;

@4 DnextponHoii ctpykrype 1s? 2s? 2p° 3s! cootBeTcTByeT XMMHUecKkuii MeMeHT

$A) kuciopon; $B) kanbuuit; $C) dhochop; $D) ckanauii; $E) narpmii;

@5. DneKTpoHHAas CTPYKTypa CKaHIUs

$A) 152 2s% 2p® 352 3p° 4s%; $B) 1522522p*; $C) 1s% 25? 2p® 3s? 3p3; $D) 1s2 25% 2p® 3s? 3p®
4s?3d'; $E) 1s? 252 2p° 3s';

@6. KakoMy KpuBOMY COOTBETCTBYET 3TO popmysia?

27ic? 1 W ‘
f{ﬂ.,T}Z 5 he \\ 1’i3“2 4
R \ \
$A) 3;$B) 2; $C) 1;$D) 5; $E) 4; AN {ﬂ\
@7. Kakomy 3aKOHY COOTBETCTBYET 3TO AT dbopmyna?
27he’ 1 JE -
f(&’r): /15 ' fic ’
e T _ ]

$A) dopmyia ITnanka s u3mydenus yepHoro tena ; $B) @opmyina Pene-/Ixunca s
u3nydenus uepHoro tena ; $C) dopmyna Buna st n3inydeHUs: 4epHOTO Tea ;

$D) ®opmyna Credana - Bonsimana; $E) dopmyna [xoyis — JIeHna Uit TEIUIOBON SHEPTHU;
@8. Uto noHuMaeTcst o1 OHATHIM «BOIHOBO# makeT»?

$A) D10 cynepniosutus BosiH [le-Bpoiiiis B y3KOM HHTEpBaie YacTOT U

BOJIHOBOT'O BeKTopa ; $B) J10 cynepnosunms Bonn Jle-bpoiins mpon3BoiIpHOM UHTEpBae
gactot; $C) Do cyneprosurms BosH Je-Bpoiiist mpou3BOIEHOM HHTEPBAJIC

BOJIHOBBIX yrcen; $D) Dro Bonna [le-bpoits; $E) Cyneprnos3uiiys miIoCKUX BOJIH MPH OOIBIINX
4acToTa M JUIMH BOJIH;

@9. Pa6oTa BbIX0/Ia SIEKTPOHA M3 TLIaTHHBI paBHa 9,1-107° k. MakcuManbHas KMHeTHYECKas
9HEPTHUs (OTODIIEKTPOHOB, BRIPHIBAEMBIX M3 TUIATHHBI CBETOM C JUTHHOM BONHEI 0,5 MKM, paBHa
(h=6,62-10"* Ix-c; ¢ = 3-108 m/c):

$A) 4,2-10°x; $B) 1,1-10°x; $C) 7,4-10°x; $D) 2,1-107%1Tx;

$E) Takoii cBeT He BBIPBIBAET SJIEKTPOHBI U3 ITATHHEI.

@10. Onpeaenute HAUOOJBINYIO JUTHHY BOJIHBI CBETA, TIPU KOTOPOI MOXKET MPOUCXOTUTh
(boTodddekT s muaTHHbI (paboTa BeIX0AA AN muaTHHb 8,5-10°°Ix; h = 6,62:10°% Tx-c).
$A) = 3,8-10%2m; $B) =~ 2,34-10"M; $C) = 2,34:107"m; $D) =~ 2,34-10%m; SE) =~ 3,8:107'™m.

@11. TpeHHPOBaHHBIN TJ1a3, ATUTEIEHO HAXOASILIUICS B TEMHOTE, BOCIIPHHUMAET CBET C
JUTHHOM BoNHBI 500 HM npu MomHOCTH He Meree 2,1-107Y Br. Onpenenure uncio poToHOB,
KOTOpHIE MOMAA0T eXKECEKyH/IHO Ha ceTyaTky Tmasa. (h = 6,62-1034 Ix-c; ¢ = 3-108w/c)

$A) = 200; $B) ~ 560; $C) = 53 $D) =~ 98; $E) ~ 85.

@12. B pe3ynbraTe KBaHTOBOT'O II€PEX0/1a, CBA3aHHOTO C MCITyCKaHUEM (OTOHA SHEPTHUS
AIIEKTPOHA B aTOME BOJIOPO/IA. . .

$A) npenckaszars HeBo3MokHO $B) yBenmnuusaercs $C) He u3MeHsieTCs

$D) ymennimaercst $E) Takoit mporecc HEBO3MOXEH

@13. DrexTponHoii cTpykType 1s* 2s% 2p® 3s? 3p® 4523d! cooTBeTCTBYET XUMMUECKUIA DIEMEHT
$A) bocdop; $B) kansimii; $C) warpwmit; $D) ckananit; $E) xucaopos;

@14. ®dopmyna DitHiureitna st GporodddexTa nmMeeT BU

2 2
$A) hc = 4 (A+ m; )$B) hi =c (A+m%) $C) hi = Am/v
sp) M- (A g MA_ MV
c 2 c 2A

@15. Kakoii cMbIcT uMeeT (PyHKITUS COCTOSTHHI MUKPOCUCTEMBI (MHUKPOUACTHIIBI)?
$A) Omnpenernsier MmecToHaxOKAeHHe MUKpodacTuily .$B) Onpenensier yacTuily Kak BOJIbHA.
$C) KBaapar Moayist yHKIMH COCTOSTHUI UMEET CMBICI IUIOTHOCTH


mailto:.@4

BEPOSITHOCTH COCTOsTHMIA crcTeMbl. $D) KBaapar Moaysist GyHKIMH COCTOSTHUIA HMEET CMBICIT
BEPOSITHOCTH OOHapykeHne Mukpocuctembl. $E) Onpenensier 4acTuiry u Kak BOJbHA U KaK
KOPITyCKYJIa.

@16. Kakoii cMbICI IMEET BBIPaXKEHHE |‘I’(X, Y, Z, t)| 29

$A) Onpenensier MmecToHaxokAeHHe MUKpodacTuiry $B) [I1oTHOCTE BeposiTHOCTH
OOHapy)KeHUEe MUKPOCHCTEMBI B TOUKE X, Y, Z B MOMeHT BpeMmenH t. $C) Kaaapar moayss
(YHKIMH COCTOSITHMI MMEET CMBICH IUIOTHOCTH BepositHocTU. $D) KBaapar moayis GpyHKImu
COCTOSIHMI MIMEET CMBICIT BEPOSITHOCTH OOHapyxkeHne Mukpocucremsl. $E) Onpezernser yactuiry
Y KaK BOJIbHA U KaK KOpIIyCKyJa.
@17. Kakoii cMbICI KIMEET COOTHOIIEHUS HeonpeaeacHHocTH I eiizenOepra?
$A) Nmmysbe u conpsuKEHHASE KOOPAUHATA MOTYT OBIT OTHOBPEMEHHO H3MEPEHBI HE BCET/IA;
$B) Nmmnyibe u conpshkE€HHAS KOOPMHATA MOTYT OBIT OJTHOBPEMEHHO H3MEPEHBI BCET/Ia
$C) Nmmnyiibe u conpskEHHAS KOOPIMHATA MOTYT OBIT OJTHOBPEMEHHO HU3MEPCHBI TOUHO;
$D) Dt0 cooTHOLIEHHE, [TOKA3BIBAIOIIAS TOYHOCTH H3MEPEHUIT
$E) Nmmynbc 1 conpspkéHHAs eMy KOOPAWHATA HE MOTYT OBIT OZTHOBPEMEHHO H3MEPEHBI TOYHO;
@18. [Tokaxute ornepaTop BEKTOPa UMITYJIbCA.
2 2 2 2 2 2

L P ey —ingp) sy (-1 awy)

2m ox*>  oy* oz’ OX 2m 2m
@19. INokaxwure oneparopa KOMIIOHEHTa BEKTOPA UMITyJIbca?

nt 9*  9* 9 0 > h2 >
_4 —1h— $D) KV $E) (- —
2m(6x2 +ay2 +822)$C) $D) $E) ( 2mV+U)

OX
@20. INokaxwure orepaTopa KWHETUYECKON SHEPIUH.

hZ 82 62 82 i a o hz N
-— —1i— $D) —ihV $E) (- —
2m(6x2 +8y2 +822) %) OX $D) —1hV $E) ( 2mV+U)

@21. TMokaxwure oreparopa MOJIHON YHEPTUH CHCTEMBI.

0  0° 0 o 52
oy +azz);$C) —i—:$D) —ihV:$E) (—%A+U);

i)
OX
@22. Yto Ha3BIBAET TAMUILTOHUAHOM CUCTEMBI?
$A) omepartop MOMeHTa uMITysbca; $B) 1m000it omepaTop ¢ 1eiiCTBUTEIbHOM COOCTBEHHOM
byukum; $C)  omepaTop KHHETHYECKON SHEPTHH | TUTIOC TIOTEHIMAIBHAS DHEPTHUS;
$D) omeparop noTeHIManbHas sueprus; $E) oneparop KMHETHUECKOIN SHEPTHH;
@23. O6uum ypaBHeHueM lllpenunrepa sBisercs:

$A) HY-Evy $B) —ih%P:H‘P$C) IfILP:(E—U)‘P $D) —ih%P:‘P

$A) —iiV $B)

$A) —ihV $B)

$A) —ihV $B)

N hZ 82
$A) —-iAV $B) —— +
) ) 2m (8x2

oY
$E) —-ini—=(H-A)Y
) i ( )
@24. Tlokaxxute cranroHapHoe ypaBuenue Illpeaunrepa.
$A) HW=E¥ $B) —ih%P: HY $C) HW=(E—-U)Y¥ $D) —ih%P:‘P

L
E) —ih—=(H-A)¥Y
$6) —in—-=(H-4)
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