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ITACIIOPT

®OHJA OHEHOYHbLIX CPEACTB
no qucuuiuinee «KBaHnToBas reopus»

O1neHOYHBIC CPEACTBA

Jpyrue oieHOYHbIE

No ®opmupyemsie | Komn-Bo
KonTponupyemblie pas3iesnsl, TEMbl CpelcTBa
/i KOMIIETEHIIUM | TECTOBBIX
3a1aHUI Bun Koar-
BO
Bo3HUKHOBEHHE KBAHTOBOM TEOpUHU. K-2 6 1
1 | KopnyckynsipHas ¥ BOJHOBasl IpUpoa K -5 1
MUKPOCKOITUYECKUX OOBEKTOB. 2
DyHKIUA COCTOSIHUI (BomHOBAs [K-2 6 1
2 | byHkums) — MUKpocucteM U e€ MK - 5 1
usrgecKuii CMBICIL 2
®a3oBoe MPOCTPAHCTBO KBAH-TOBOM 6 1
3 | CHCTEMBL. CooTHoO-11IeHHE [1K-2 1
HEOTpeAeNIeHHOCTU KOOpJMHAaTa- K -5 >
MMIYJIbC.
MaremaTuueckndil amnmapaT KBaHTOBOU 6
MEXaHUKH. 1
4 Omneparopbl  (U3HUECKUX  BEJIHYU. I1K-2 1
OcHOBHBIE  CBOHCTBAa  COOCTBEHHBIX K -5 5
byHkuii. YcioBue OIHOBpPE-MEHHOMN
U3MEPUMOCTH JUHAMHU-YECKUX BEJIMUHH
Onepatop ['amunbToHa. VYpaBHEHuHe 6 1
5 [penunrepa [1K-2 1
YpaBHeHuE [[Ipenunrepa InIE: IIK - 5 2
CTaIlMOHAPHBIX COCTOSHUN
KBaHTOBaHME MOMEHTa KOJMYECTBa TK-2 6 2
6 | nBwKeHUs. Anrebpa  MOMEHTOB MK - 5 1
KOJIMUECTBA JIBHKEHUS. 2
[Tpumenenue CTallMOHAPHOTO 6
YPaBHEHHUS Ipenunrepa JUIS [1K-2 1
7 | KOHKPETHBIX 3aJad: NOTEHUHUaIbHAs K -5 2
sAMa,  KBAaHTOBbIM  TapMOHHUYECKHI 1
OCHMJUISITOP
8 KBaHTOBaHME MOMEHTa KOJUYECTBa [1K-2 6
JIBYKEHUS IIK -5
JBmkeHue B HEHTPAIBHO- TK-2 6
9 | cummerpuueckom mone. KBantoBas MK - 5 3
Teopus aToMa g &
10 ATOM B 2JIKTPUYECKOM U MATHUTHOM [1K-2 6 s ‘%
noJie IIK -5 g e
11 KBanrtoBas teopust aroma renus. [lapa [1K-2 6 =
Y OPTOTeJINN IIK -5 q:) §
KBaHTOBOE OnMcaHue IBYX 6 E'I§ Z
ATOMHOM MOJIEKYJIBI. K-2 58
12 | TamMuIbTOHMAH MOJIEKYJBI BOJIOPOJA. MK - 5 %’ S g
Wnterpan  nepekpsitue. OOMeHHOE S g =y
B3aumojeiictBue. KoBaleHTHBIN CBA3b. 2 B é
CoOCTBEHHOE JBWKEHUE DJIECKTPOHOB. TK-2 6 g-g E
13 | CriuH 35ekTpoHa. — 2 K - 5 ZE5
O >

SKCHepI/IMeHTaIII)HOC J0Ka3aTcJIbCTBO




CYLIECTBOBAHMSI ~ CIIMHA  JJIEKTPOHA.
Omnepatop cnimaa. CriMHOBBIE (DYHKITHH.
Ypasuenue [laynu.

[TpuHIMIIBI 3aMOJIHEHHE SJIEKTPOHHBIX 6
14 000JIOYEK:  TIPUHLUII  HAaUMEHbIIEH [1K-2

sHepruu; npuHiun Ilaynu, npaBuio IIK - 5

I'ynra, npaBuino KprokoBckoro.

DJIEKTPOHBIE TEPMBI aTOMOB TaOJIHUIIbI ITK-2 6
15

Mennenesa K -5

Teopus BO3MYIICHUI e 6

HEBBIPOXKJICHHBIX CHCTEM.
16 Teopusi CTaMOHAPHBIX BO3MYIICHUM I1K-2

IS JTUCKPETHOTO CIEKTpa. IIK -5

Bosmymienus npu HAJIUYUU

BBIPOXKICHUSI.

Teopus BO3MYIICHUN TUIst 6
17 BBIPOXKICHHBIX CUCTEM-2 Y. [1K-2

Teopuss cTauuMoOHApHBIX BO3MYILECHUN K -5

JUISL TUCKPETHOTO CIEKTPA.

IIpocreiimine NpUMEHEHNs TEOPUU [K-2 6
18 | Bo3aMymieHusl. AHTapMOHUYECKUI K - 5

ocumursitop. Dddekr Hltapka

BropuuHoe kBaHTOBaHUE B O0O30HHBIX K-2 6
19 | cucremax. BropuyHoe kBaHTOBaHHE K - 5

9JIEKTPOMArHUTHOTO MOJIsI 0€3 3aps0B.

BropuuHoe kBaHTOBaHHE B K-2 6
20 | depmuonnbix cuctemax. ObpazoBanue K - 5

KYIEPOBCKUX Map AJIEKTPOHOB

KBanTOBast Teopus paccessHus. 6

VYupyroe paccesaue. CeueHue K-2
21 | paccesius. Teopus ynpyroro MK -5

paccesiHusI B O0PHOBCKOM

npuOJIMKEHUU

Tounas Teopus paccessHusI. 6
29 Pacyer aMmuTypl U ceueHus mpu [1K-2

paccesiHiH Ha KYJIOHOBCKOM K -5

FOKaBCKOM MOTEHIIHANAX.

KBaHTOBast TEOpHS MEPEXOI0B MO 6
o3 | BIMAHHEM BHEIIHNX TOJIEN. [1K-2

KBanroBas teopus ¢potordpdekra. K -5

BeposiTHOCTh KAaHTOBBIX MEPEXOJIOB.

[TpoxoxxaeHrne 4acTull yepes 6

MOTEHITUATBHBINA Oapbep.

. [1K-2

24 | TynnenbHbI 3¢ dexr. Xonoanas MK - 5

smuccusa MetaioB. Teopus

paZiMOaKTUBHOIO pacraja

DneMeHTapHas TEOPHs MOJIEKY U 6
o5 | XMMHYECKHX CBA3EH-24. [1K-2

DneMeHTapHask TEOPUsI XUMHUECKUX K -5

CHJI Ha TPUMEpPE MOJIEKYJIbl BOJIOPOJIA.

25Bcero: 150 3 35

TEMBI 3AJIAHMii TIPAKTHYECKHX 3AHSTHA
®opmupyemMble KOMIIETEHIIUH




IIK-1 - CnocoOHOCTRIO TPOBOAWTH HAydHBIE MCCIECIOBAaHUS B HM30paHHOW 00JacTh
OKCIEPUMEHTANBHBIX W (WJIHM) TEOPETUYECKUX (U3NYECKHX WCCIEAOBAaHUA C TOMOIIBIO
COBpPEMEHHON TpHOOpHOW 0a3bl (B TOM YHCIE CIOXKHOTO (U3HUECKOro oOOpYIOBaHUS) WU
UH(POPMALIMOHHBIX TEXHOJIOTUN C YU€TOM OTEYECTBEHHOTO M 3apy0eKHOTO OIBITa
IIK-2 - CnocoOGHOCTRIO MPOEKTUPOBATh, OPraHU30BbIBaTh M AHATU3UPOBATH IEJArOrMYECKYIO
JESITENIbHOCTb, obecrieunBas IIOCJIEI0BATEIBHOCTh U3JI0KEHUS MaTepuaia u
MEXIUCUUIUTMHAPHBIE CBA3H (PU3UKU C IPYTUMH TUCHUTUTMHAMUA
[IpakTnyeckne 3aJaHMsA HalNpaBiICHbl HAa OCBOCHUE TEOPETUYECKUX IOJIOKEHUH U
dbopMupoBaHre Y4eOHBIX U TPO(GECCHOHATBHBIX MPAKTUUYECKUX YMEHHM, OHU COCTABIISIOT
Ba)XHYIO 4acTh MPO(ECCHOHATFHON MPAKTUYECKOH MOJATOTOBKH 110 OCBOSHHIO TUCIIUITIIHBI.
1. 'unore3a Ilnanka.l ' unoresa Jle-bpoitns. [[Bosikas mpupoa MUKPOCKOTUYECKUX YaCTHII.
2. I'mnore3sr bopa. BopoBckast Teopusi BOIOPOIOTIOT0OHBIX aTOMOB.
3. OueHKa 5SHEPrMM OCHOBHOI'O COCTOSIHUS M3 COOTHOIIEHUS HEONpeAeNeHHOCTeH s
JMHENHOI0 TapMOHMYECKOT0 OCLUIUIATOPA U aTOMa BOJOpoAa — 24.
4. DHepreTUYECKU CIEKTP U BOJIHOBbIE (DYHKIIMU YaCTULIBI B KOHEUHOU «IIOTEHIIUAIBHON SIME)
5. OpOuTanbHblii MOMEHT. OpOUTaIbHOE KBAHTOBOE YHCIIO
6. [IpoxoxaeHne 4acTulibl Yepe3 MOTEHINAIbHBIN 6apbep
7. DHEpPreTU4ecKuil CeKTp 4aCTUILIbl, HAXOAIIEHCS B IOCTOSIHHOM 3JIEKTPUYECKOM I10J1€
8. BonHoBble (GYHKIIMM YACTHIIBI, HAXOMAIICHCS B IOJIe JHMHEWHOTO TapMOHUYECKOTO
OCIIWJUIATOPA, COOTBETCTBYIOLIUE BO30YKIeHUsIM n=1,2
9. 3apsa B marHuTHOM moJie. D¢ dekTsl 3eeMana
10. Teopus Bo3mymieHus | mopsiaka
11. DHepreTuyecKuil CIEKTP raApMOHUYECKOTO OCIMILISITOPA
12.Tonkoe pacmemienue. I nnoreza YinenOeka o CriHE 3JIEKTpOHA
13.9ddexr Llrapka
14. znyuenue abcooTHO YepHOTro Tena Teopus [Lnanka.
15. Teopust DHHIITEHHA IO U3IYYEHHUIO U MOTJIOUICHUIO (JOHOHOB aTOMaMH
16. IIpaBuim cocTaBieHUE IEKTPOHHBIX CTPYKTYP aTOMOB
17. Teopus >1€KTPONPOBOJHOCTH METAJUIOB, OJIYIPOBOAHUKOB M TUJIEKTPUKOB
Kpurepun onieHKHM 10 KOHTPOJII0 MPAKTHYECKUX 3AHATHM

Otrmerka «5». BricTymieHHe BBIOJHEHO B IOJHOM o00beMe ¢ COOIIOEHUEM
HEO0OXOIMMOM MOCIeA0BaTENLHOCTH. PaboTa COOTBETCTBYET TPEOOBAHUIO.

OtmeTka «4». BoicTyruieHHe oTBe4aeT NpeaAbsBICHHBIM TpeOoBaHUAM. J[OMyCKarTCs OT-
KJIOHEHHS OT HEOOXO0AMMOM MOCIIe10BaTEIbHOCTH BBIIIOJIHEHUS, HE BIUAIOIINE HA PAaBUILHOCTD
KOHEYHOTI'O pe3y/bTara.

Ot1merka «3». Yuammecss MOKa3bIBAIOT 3HAHWUS HE B TOJIHOW MEpPEe M HCIBITHIBAIOT
3aTpyJHEHUE NPU PELICHUH 3a/1a4.

OrMeTka «2» BBICTABISIETCS B TOM Cllydae, KOTJla ydallluecs HE TIOATOTOBIIEHBI K
BBINOJIHEHUIO 3TOW PabOTHI.

TEMBI JJJISI KOHTPOJISI CAMOCTOSITEJIBHOM PABOTBI CTYJIEHTOB

®opmMupyemble KOMIIETCHIIUH

IIK-1 — CrnocoGHOCThIO TPOBOAMTH HAy4yHbIE UCCIEOBaHMS B H30paHHOW oOnacTu
OKCHEPUMEHTANBHBIX © (WJIM) TEOPETUUYECKUX (UBNYECKHX HCCIEAOBAaHUA C TMOMOIIbIO
COBpEMEHHON mnpubOpHOW 06a3bl (B TOM YHCIE CIO0XHOIO (pU3M4eckoro o0OpyAOBaHHSA) U
UH(POPMALIMOHHBIX TEXHOJIOTUH C YU€TOM OTE€UECTBEHHOTO M 3apyOE’KHOTO OIIbITa
IMK-2 - CriocoOHOCTBIO MPOEKTHUPOBATh, OPTaHU30BBIBATh M aHAIM3UPOBATH TEIArOTUIECKYIO
JESATENBHOCTD, obecrieunBas MIOCJIE0BATEIBHOCTD U3JI0KEHHUS MmarepHana u
MEXIUCUUIUTMHAPHBIE CBA3M QU3UKHU C ApYyruMu aucuuiuinHaMu  KoHTpoJb
CaMOCTOATEIbHOI PaGoThl CTYIEHTOB — IPOLIECC MPOBEPKHU M COMOCTABICHUS (HaKTHUECKUX
pe3yNbTaTOB O0Y4YEeHMsI C 3alUIaHUPOBAaHHBIMU M YCTAHOBJIEHHE HX COOTBETCTBUS HOpPMaM,
crannapTaM. KOHTpob BKIIIOYAET BBIBIEHUE PE3Y/IbTATOB, UX U3MEPEHUE U OLICHWBAHUE, YTO
IpeJrnoiaraeT CO3JaHHe CUCTEMbl, BKJIIOYAIOMICH LEeNH, 3aJaud, IPeaIMEeThl KOHTPOJSI U €ro
coaepxanue, popMbl, BUIbI, METOBI U T.1.



CamocrosiTeJibHAsi padoTa SBIISIETCS BaXHOM YaCTU OCBOEHHUE MPEIMETa U PacCMaTpUBAETCA
Kak onHa w3 (opMm oOyueHHs, KoTopas mpemycMoTpeHHas DenepalbHbIM ['OCynapCTBEHHBIM
oOpa3oBaTenbHbIM cTaHgapToM. Llenapio camocTosITeNnbHOM paboOThl CTYIEHTOB SBIISETCS
oOydyeHHEe HaBbIKaMU pabOTBl C Y4YEeOHOM UM HAyYHOW JUTEPATypoll M NPAKTUYECKUMU
MaTepuaiamMu, He0OOXOIMMBIMHU IS U3ydeHHs Kypca «Pu3nKa» U pa3BUTHS Y HUX CIOCOOHOCTEM
K CAaMOCTOSITEJIbHOMY aHAJIN3Y MOJIYy4eHHOW HHPOPMALIUH.

Pabora koHTponupyeTcst AUCKycCcrel, HanmucanueM pedepaToB, OIPOCOM.

1. 'mnoresa Jle-bpoiins, runoresa [lnanka.

2. IToctynatel bopa. Teopust aroma Bogopoaa o bopy.

3.01eHKa SHEPruu OCHOBHOI'O COCTOSIHMSI U3 COOTHOLIEHUS] HEOIIPEIEIIEHHOCTEN 1S JINHEHHOTO
rapMOHHYECKOI0 OCHMIUISITOPA U aTOMa BOAOPOa

4. DHepreTHYECKU CIIEKTP U BOJIHOBBIC (DYHKIIMU YaCTUIBI B KOHEYHON «ITOTCHITMATLHOM SIME»
5. OpOutanpHblii MOMEHT. OpOUTaTIEHOE KBAHTOBOE YUCIIO

6. IIpoxoskaeHne YacThIlbl Yepe3 MOTeHIUAIbHbIN Oapbep

7. DAEKTPOH B LEHTPAIbHOM 10Jie. BomHOBBIE (YHKIIMH CIIEKTP SHEPTHH MPOCTHIX aTOMOB

8. DNEeKTpOHHBIE TEPMBI. DJIIEKTPOHHBIE OPOUTHI

9. DHepreTU4ecKuii CeKTp YaCTUIIbI, HAXOSAIICHCS B TOCTOSTHHOM AJIEKTPUYECKOM I10JIe
10.BonHOBBIE (YHKIMM YacTUIBl, HAXOIAIICHCS B TOJE JIMHEHHOTO TapMOHHYECKOTO
OCLMJUISITOPA, COOTBETCTBYIOIINE BO30YKAeHHsIM N=1,2

11. 3apsn B MmarauTHOM 1ioie. D dexTr 3eemana

12. Teopus Bo3mymieHus | mopsaka

13. DHepreTuyeckuii CIEKTP TAPMOHHMYECKOTO OCIMIIIATOPA

14.Tonkoe pacmernienue. [ unoresza Yien6eka o crimHe 3JeKTpOHa

15.9¢dexr Lrapka

16. U3nyuenue abcomoTHO yepHOTO Tena Teopus [Inanka

17. Teopust DUHIITEHHA IO U3JIYYCHUIO U TIOTIIONICHUIO (JOHOHOB aTOMaMH

18. [IpaBunu cocTaBieHUE IEKTPOHHBIX CTPYKTYP aTOMOB .

19. Teopust dEKTPONPOBOJHOCTH METAIUIOB, IMTOJYIIPOBOAHUKOB M TUJICKTPUKOB

20. ObmenHoe B3auMoieiicTBre. KoBaleHTHBIN CBA3b.

TpebGoBanue k koutrposaw CPC:

TOYHOCTh OTBETAa HA IOCTABJIEHHBIM BOIPOC; dbopMmynupoBka I1ene u 3amad paboThI;
packpsiTue (OIpeeNeHne) paccMaTpUBAEMOro MOHATHS (ompeaeneHus, NpoodaemMbl, TEPMUHA);
YETKOCTh CTPYKTYpPBI pabOThI;CaMOCTOSITENFHOCTD, JJOTUYHOCTh M3JI0KEHHSI; HAIUYUE BBIBOJIOB,
C/IENTaHHBIX CaMOCTOSITENILHO

CamocrosTenbHas paboTa KOHTPOJIUPYETCs AUCKYCCHEH, HanmucaHueM pedepaToB, OIpOCcoM.
Pedepar — kpaTkoe H3I0KEHHE B MUCBMEHHOM BHAE WIM B (popme MyOIMYHOro JOKJIaja
COJIep’KaHUsl HAyYHOTO TPyJa WIH TPYIOB, 0030p JUTEpaATyphl MO TeMe. DTO CaMOCTOsITeNbHas
Hay4yHO-UCCIIe/IoBaTeNbCcKasi padoTa CTyJeHTa, B KOTOPOM pacKpbIBaeTcs CyThb HCCIIELyeMOM
npobsiemsl. M3noskeHne Marepuaia HOCUT MPOOIEMHO-TEMAaTHUYECKH XapaKTep, MOKa3bIBAIOTCS
pa3IMyYHble TOUYKH 3PEHUs, a TaKKe COOCTBEHHBIE B3TJIS bl aBTOpA Ha MpoOemy.

BbicTyniieHue — peub, JEKIUs, 0K, 3asBJI€HUE U T.II., KOTOPhIe COOOIIAIOTCS KeM-IMOO B
ycTHOM (Qopme. BrpicTyruieHHE CTYA€HTOB MPOBOJUTCS C LEJIbIO: CHCTEMAaTU3allUd M
3aKperyieHUs]  TONYyYEHHBIX  TEOPETHUECKUX  3HAHMW W TPAKTHUYECKUX  yMEHHUU
CTYJCHTOB;yINIyOJE€HUSI W pacIIUpPeHHs] TEOPETUYECKUX 3HaHUM; (OpPMUPOBAHUS YMEHUUN
UCIIONIb30BAaTh CIPABOYHYID H CHCHHANBHYIO JIUTEPaTypy; pa3BUTHS TO3HABATEIHHBIX
CIIOCOOHOCTEl M AaKTHUBHOCTH CTY/IEHTOB: TBOPYECKON WHUIMATHBBL, CAMOCTOSATEIbHOCTH,
OTBETCTBEHHOCTH W OPraHW30BaHHOCTH;- (OPMUPOBAHUS CAMOCTOSITEILHOCTH MBIIUICHHUS,
CIIOCOOHOCTEN K -CaMOpa3BUTHIO, CAaMOCOBEPIICHCTBOBAHUIO M CaMOpeajU3alliu; pPa3BUTHUS
UCCIJIE0BATEIbCKUX YMEHHUH.

Onpoc CcTyIeHTOB NPOBOAMUTCA C LENbIO: CUCTEMATHU3allMM U 3aKperyieHUS MOJyYeHHBIX
TEOPETUYECKUX 3HAHMA M TPAKTUYECKUX YMEHUH CTYACHTOB;YINyONeHUS W PACHIUPEHUS
TEOPETUYECKUX 3HAHUU; (HOPMHUPOBAHMS YMEHHUI HCIOIb30BaTh CIPABOYHYIO U CIIEHUANBHYIO
JTUTEpaTypy; Pa3BUTHS MO3HABATEIBHBIX CIIOCOOHOCTEH M aKTUBHOCTH CTYACHTOB: TBOPYECKOM
WHUIMATUBBI, CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTM W OPraHU30BAaHHOCTH; (OPMHUpPOBAHUS



CaMOCTOSITEIbBHOCTH MBIIIUICHHSI, CLIOCOOHOCTEH K CaMOPa3BUTHIO, CAMOCOBEPIIICHCTBOBAHHIO U
caMopeanmauHH; paSBI/ITI/ISI HCCICOOBATCIIBCKUX YMCHI/Iﬁ
Kpurepun oueHKu BbINOJHEHUSI CAMOCTOATEIbHOI padoThl.

B ocHOBy pa3spaboTku OaNIHO-pEHTHHTOBOM CHCTEMBI TIOJIOKEHBI TPUHIMUIIBI, B
COOTBETCTBUHU C KOTOPBHIMH (POPMHUPOBAHHUE PEUTHHTa CTYACHTA OCYIIECCTBIISICTCS MOCTOSIHHO B
mporecce ero oOydeHUss B yHHBepcuTeTre. Hacrosimass cucTtemMa OIEHKH YCIIEBaeMOCTH
CTYJICHTOB OCHOBaHa Ha HCIIOJIb30BAHUHM COBOKYITHOCTH KOHTPOJBHBIX TOYEK, PAaBHOMEPHO
paCHOJ'IO)KeHHBIX Ha BCEM BpeMeHHOM I/IHTepBaﬂe I/I3y‘-IeHI/ISI AUCIUITIIINHBI. HpI/I 3TOM
MpeAnojaraeTcsl pas3felieHHe BCEro Kypca Ha psna 0Oojiee WM MEHEE CaMOCTOSTEIbHBIX,
JIOTUYCCKHU 3aBepI_HCHHBIX 6JIOKOB 148 MO[[yJICfI nu HpOBGI[eHI/Ie II1I0 HHUM HpOMe)KYTO‘-IHOI‘O
KOHTPOJIA.

CryneHTaM BBICTaBJISIIOTCS CIIEAyIONIME OalIbl 3a BeIModHEeHUe 3a1anus K [1K:

- omeHka «oTiau4HO» (10 OayiyIoB): KOHTPOJIBHBIC TECTHI, a TAaKXKE€  CaMOCTOSTEIBHO
BBIITOJIHCHHBIC CCMCCTpOBBIC 3a4aHus, BBIIIOJIHCHHBIC IIOJIHOCTBIO M CAAHHBLIC B CpOK B
COOTBETCTBHUU C NPEIBSABISICMBIMA TPEOOBAHUSIMU,

- OIeHKa «xopomo» (8-9 0OamnoB): 3ajaHue BBHIIOJHEHO W B IEJIOM OTBEYAET
MPEAbSIBISIEMBIM TPEOOBaHMIM, HO UMEIOTCS OTHEIbHBIC 3aMEYaHHsl B €ro OQOpMIICHUU WIIN
CpOKE cl1auu;

- OLIGHKAa «YAOBIETBOPUTENBbHO» (6-7 0ayioB): 3aJaHue BBIOJHEHO HE JO0 KOHIIA,
OTCYTCTBYIOT OTBETHI HA OTACIIBHBIC BOHpOCI)I, HUMCHOTCA OTKIJIOHCHUS B O6”I)CMC, COIIep)KaHI/II/I,
CPOKE BBITIOJTHEHNS,

- OIICHKA «HEYIOBICTBOPUTEIBHO» (5 M HWXKE): OTCYTCTBYET pCIICHWE 3a/Jauu, 3aJlaHue
nepenucaHo (CKayaHo) W3 JAPYrUX HUCTOYHUKOB, HE MPOSBICHA CAMOCTOSTENBHOCTH NPHU €ro
BBIIIOJIHCHUU.

Texymuii KOHTPOJIb OCYIIECTBISIETCS B XOJA€ Y4eOHOro mpolecca IO pe3yibTraraM
BBITIOJIHEHHS CAMOCTOSTEIILHON paOOThl U KOHTPOJIBHON PaOOTHI.

OcHoBHBIMU (hOpMaMU TEKYIIETO KOHTPOJIS 3HAHUM SBIISIOTCS:

- 06CY)K)1€HI/I€ BBIHCCCHHBIX B IIJIaHAX HpaKTI/I‘IeCKI/IX SaHHTI/Iﬁ JICKOUOHHOT'O MaTepI/IaJ'Ia nu
KOHTPOJIbHBIX BOITPOCOB;

- pelIeHHe TECTOB M MX OOCYXJAEHHE C TOYKU 3pEHUs] YMEHUs cPOpPMYJIUpPOBATH BBHIBODI,
BHOCHTH PEKOMEH/IAlIMU U TIPUHUMATh a/ICKBaTHbBIE YITPABICHYECKUE PEIICHUS;

- BBITIOJTHEHUE KOHTPOJIBHOUW pabOThI M 0O0CYKICHHE PE3YIIbTATOB;

- y4acTHe B JIUCKYCCHSIX B KayecTBE y4aCTHHKa M MOJEpaTropa TPYIIOBON AUCKYCCHUU TI0
TEMaM OUCIUIIIIUHBI,

- HallMCcaHUe U Mpe3eHTAINs TOKIa/a;

- HalMCaHUE CaMOCTOSATENbHON (KOHTPOIBHOM) paObOTHI.

JIst KOHTpOJST YyCBOEHUSI JAHHOW AMCHUILIMHBI Yy4eOHBIM TUIAHOM MPEIyCMOTPEH HK3aMEH.
O6miee komuyecTBO O6ayutoB mo aucuumuivae - 100 6amios. Pacnipenenenue 0amuioB Ha TEKYIUN
U TPOMEXKYTOYHBI KOHTPOJIb TMPU OCBOCHHUU JUCIUIUIMHBI, a TaKXE€ HTOTOBOM OIICHKE
MIPEJICTABICHO HIDKE.

JK3aMeHALIMOHHbBIE (3a4YeTHbIE) TeCTOBbIE 3aJaHus N0 JucuuILIuHe: «KBaHTOBOM Teopum»

@1. Kakoii U3 KpUBBIX TIOJTHEE OMUCHIBACT U3IyUCHHE YEPHOTO Teaa?
w oy

$A) 2;$B) 3; $C) 1; $D) 4; $E) 5; N
@2. Kakoii u3 KpUBBIX COOTBETCTBYET TeopHio [Tnanka? N 3\\, e
$A) 3; $B) 2; $C) 1; $D) 5; $E) 4; B
@3. Yrto 03HAYAET Aya B TPAHKE YN l'i W , AR 3
3aBUCHMOCTH CIIEKTPAILHOM IIOTHOCTH R NP ' )
W3JIy4E€HHS YEPHOTO Tena? ¢ ’)ﬁ\

$A)Inst KakI0ro Tella MaKCHMalbHast S L7 T = u,. 17
UHTEHCUBHOCTh U3JTyYCHHS IPOUCXOIUT HA OTpe/ICTICHHON

JUIMHE BOJIHBI Ay,
$B) CnexrpanbHOM IIOTHOCTH U3YYEHHsI HE 3aBUCETh OT JUIMHBI BOJIHBL;
$C) Usnyuenus Bcera MPOUCXOIUTh KMMEHHO Ha 3TOU JJTMHE BOJIHBI,

b - — - - =

MakK



$D) [li1st KaKa0TO Tea MUHMUMAIIbHAs HHTEHCHBHOCTD M3JIYYCHHUS POMCXOIUT Ha
OTPEICTICHHON JITTMHE BOJHBI Ayax; $E) Huuero He o3navaer;

@4 DaeKTPOHHOM CTPYKTYpe 1s? 2¢ 2p6 3s! COOTBETCTBYET XUMHYECKHI HIIEMEHT

$A) kucnopoxn; $B) kanpuuii; $C) dbochop; $D) cxanmuit; $E) narpmii;

@5. DieKTpoHHAas CTPYKTypa CKaHIUs

$A) 1s? 2s? 2p° 35? 3p° 4s%; $B) 1s°25%2p”; $C) 1s* 25 2p° 3s” 3p™; $D) 1s? 2s* 2p° 3s% 3p°
4s3d"; $E) 1s* 2s* 2p° 3s';

@6. Kakomy KpHBOMY COOTBETCTBYET 3TO hopmyiia?

2nhe’ 1 w ’
f(ﬂ"r) = {'\C ’ he ' \\ lli \‘ z 4
: T - ot ,—3’\\‘ -
e —1 TN
$A) 3:$B) 2;$C) 1; $D) 5; $E) 4; , \(’\
@7. KaKOMymrL’ 3aKOHY COOTBETCTBYET 5TO J 5 \; dbopmyna?
2nhc” 1 ‘ -
f{ﬂ. ’ T) = 5 ne ’
e T 1

$A) Dopmyma [Tnanka as usmydenus yeproro tena ; $B) @opmyna Pene-Jxunca st
u3nnydeHus yepHoro tena ; $C) dopmyna Buna 1t n3inydeHus 4epHOTO Tea ;

$D) ®opmyna Credana - Bonsimana; $E) Dopmysna [xoyis — JIeHna uist TEIIOBON SHEPTHU;
@8. Uro noHuMaetcs 1o/ MOHATHIM «BoITHOBO# maker»?

$A) D10 cynepniosutus BosH le-Bpoiiis B y3KOM HHTEpBale YacTOT U

BOJIHOBOT'O BeKTopa ; $B) D10 cynepnosunus Boan Jle-bpoiins mpon3BoIpHOM UHTEpBaIe
gactot; $C) Do cynepnosurms BosH Jle-Bpoiiiist mpOM3BOIEHOM HHTEPBAJIC

BOJIHOBBIX ynceln; $D) Dro Bonna Jle-bpoitns; $E) Cyneprosuiiys miockux BOJH MPH OOIbIIHX
4acToTa M JUIMH BOJIH;

@9. Pabora BeIX0/1a SJIEKTPOHA M3 ILUIATHHBI PaBHA 9,1-10™%° Jx. MakcuMasnibHasi KHHETUYECKas
9HEPTHUs (OTODIEKTPOHOB, BEIPHIBAEMBIX U3 TUIATHHBI CBETOM C JUTMHOM BOJHEI 0,5 MKM, paBHa
(h=6,62:10"* Ilx-c; ¢ = 3-10° m/c):

$A) 4,2:10™°ITx; $B) 1,1-10™°ITx; $C) 7,4-107°[x; $D) 2,1-10™° [Tix;

$E) Takoii cBeT He BBIPBIBACT DJIEKTPOHBI U3 ITATHHEI.

@10. Onpeaenute HAUOOIBIYIO JTHHY BOJHBI CBETA, TIPU KOTOPOI MOYKET MPOUCXOTUTh
doroaddexr 1 mnaTuHbI (paboTa BEIXOAA IS TUIATHHBI 8,5 105]x; h = 6,62:10*Tx-c).
$A) ~ 3,8:10%°m; $B) ~ 2,34-10"M; $C) ~ 2,34-107m; $D) = 2,34:10m; $E) ~ 3,8:10 " m.

@11. TpeHHPOBaHHBIN TJ1a3, JIUTEIEHO HAXOASIIHICS B TEMHOTE, BOCTIPHHUMAET CBET C
JTTHOM BoJIHBI 500 HM MpU MOIITHOCTH HE MeHee 2,1 10 Br. Onpenenure yucio GOTOHOB,
KOTOpBIE TOMAIAI0T eXKECEKyHIHO Ha ceTyaTky riasa. (h = 6,62 10 Ik-c; ¢ =310 Mm/C)

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

@12. B pe3ynbrare KBAaHTOBOT'O IIEPEX0/1a, CBA3aHHOTO C MCITyCKaHHEM ()OTOHA YHEPTHUS
AJIEKTPOHA B aTOME BOJOPOJa. . .

$A) npenckaszars HeBo3MokHO $B) yBenmuuuBaercs $C) He u3MeHseTCs

$D) ymensnrmaercst $E) takoit mpoiecc HEBO3MOXKEH

@13. DneKTPOHHOM CTPYKTYpe 1s” 25> 2p6 357 3p6 4s%3d" COOTBETCTBYET XUMUYECKUN IEMEHT
$A) bocdop; $B) kansimii; $C) uwarpwmii; $D) ckananit; $E) xucaopos;

@14. ®dopmyna DitHiureitHa 11t GoTodhPexTa UMeeT BU

2 2
$A) hc = 4 (A+ m;’ )$B) hi =c (A+m7") $C) hi = Am/y
2 2
D) Mo (arMygp Mo MV
c 2 c 2A

@15. Kakoii cMbIcT uMeeT (PYHKIHSI COCTOSIHHI MUKPOCHCTEMBI (MUKPOUYACTHUIIBI)?
$A) Onpenensier MecToHax ok eHre MUKpodacTuily .$B) Onpenensier yacTuiry Kak BoJIbHA.
$C) KBaapar Moayiist pyHKIMH COCTOSTHUN UMEET CMBICI IUIOTHOCTH


mailto:.@4

BEPOATHOCTH cocTostHui cuctembl. $D) KBagpar Momysst QyHKIIMH COCTOSHUN HMEET CMBICIT
BEPOATHOCTH OOHapykeHue MUKpocucTeMbl. $E) OmnpemessieT yacTUIy M KaK BOJbHA M KaK
KOPITYCKYJIa.

@16. Kakoii cMbICI IMEET BBIPaXKEHHE |‘P(X, Y, Z,t)| 29

$A) Onpexersier MecToHaxoxaeHHe MuKpodacTrily $B) IL1oTHOCTD BeposTHOCTH
O0Hapy»KeHHe MUKPOCHCTEMBI B TOUKE X, Y, Z B MoMeHT Bpemenu t. $C) Ksaapar momyss
(YHKIIUU COCTOSTHUI UMEET CMBICI TUIOTHOCTH BepositHocTH. $D) KBanpat Mmoayns GyHKImm
COCTOSIHHI MIMEET CMBICIT BEPOSITHOCTH OOHapykeHne Mukpocuctembl. $E) Ompezernser gactuiry
U KaK BOJIbHA U KaK KOPIYCKYJa.

@17. Kakoii cMbICT IMEET COOTHOIICHHUs HeonpeaeacHHocTH I elizenoepra?

$A) Nmnyinbe u conpspkEHHAsE KOOPIUHATA MOTYT OBIT OJIHOBPEMEHHO H3MEPEHBI HE BCET/Ia;
$B) Nmnynbce u conpspkEHHAS KOOPMHATA MOTYT OBIT OMTHOBPEMEHHO H3MEPEHBI BCETIa

$C) Nmmysbe U conpspKkEHHAS KOOPAUHATA MOTYT OBIT OJIHOBPEMEHHO H3MEPEHBI TOUHO;

$D) D10 cooTHOMLICHNE, TOKA3BIBAIOIIAS TOYHOCTH U3MEPEHHIA

$E) Ummnyinbe 1 conpspkEéHHAsE eMy KOOPAWHATA HE MOT'YT OBIT OTHOBPEMEHHO M3MEPEHBI TOUHO;
@18. TTokaxxute ornepaTop BEKTOpa UMITYJIbCa.

o A N Gt 0 72 h?
$A) —-inV $B) —— + + $C) —1h— 3$D) — A $E) (=2-A+U
) ) 2m ox2 oy’ azz) ) OX ) 2m ) 2m )
@19. TMokaxwuTe oreparopa KOMIIOHEHTa BEKTOPA UMITYJIbca?
= I N G ¢ 0 > n? -
$A) —inV $B) - — 4 $C) —1hi— $D) AV $E) (-——Vv+U
) ) 2m(ax2 o 822) ) o ) ) ( o )
@20. Tlokaxure omepaTopa KHHETHYECKOM SHEPIHU.
= A N G ¢ 0 2 h? -
$A) —inV $B) - — + + $C) —1hi— $D) -inV $E) (- —V+U
) ) 2m(ax2 o azz) ) o ) ) ( o )

@21. TNokaxwuTe omeparopa MOJTHON YHEPTUH CHCTEMBI.

2 2 2 2
L2 h® 0 0 0

$A) —1AV $B) - ——(5+—5+

2m ox° oy° oz

@22. Yro Ha3bIBAaCT TaMUIIBTOHHAHOM CHCTEMBI?

$A) omeparop MomeHTa uMITyIbca; $B) 1060 omepaTop ¢ AeHCTBUTENLHOM COOCTBEHHO

¢Gyukuum; $C) oneparop KHHETHYESCKON SHEPTUH U TUTIOC MOTCHIHATbHAS SHEPI U,

$D) omeparop noreHnuanbHas sHeprus; $E) oneparop KHHETHUECKOW SHEPTHUH;

@?23. O6uum ypaBHenueM Llpenunrepa sisiercs:

50) —in-2 5Dy —inv:sE) (- AU
. — . _ . _ + .
):80) ~ihZ8D) ~inVisE) (-1 a+uy

$A) H¥=EV $B) —ihaa—TzH‘P $C) HW=(E-U)¥ $D) —ihaa—lf:‘P

$E) —ihaa—‘f:(ﬁ—A)‘P

@24. Tlokaxxute crannoHapHoe ypaBuenue Ilpenunrepa.

$A) H¥=EV $B) _maa_‘f:w $C) HWY=(E-U)¥ $D) _m%_‘f:w
s d "

E) —-ih—=(H-A)¥Y

$E) bl Gl

Paspaforynx: K., - m.H,, Joueat Hacpynioes R ,/f/° /



