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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

Bb1.0.17 OcHOBBI KBAHTOBOWH MEXaHUKH

1. Kog n HaumeHoBaHue HanpaBneHna nogrotoBku/cneuuanbHocTU: 04.03.02 Xumuns,
dun3mnkKa n MexaHvka maTepuanos

2. Mpodunb noaroToBku/cneuymanusauua: matepmanosegeHme n NHOYCTpus HaHOCUCTEM
3. KBanudmkauusa BbinyckHuKa: 6akanasp

4. dopma oby4eHuUA: oYHas

5. Kacbegpa, oTBevarowas 3a peanusauuio AUCUUNINHLIL: Kadeapa maTepuanoBefeHna u

MHOYCTPUN HAHOCUCTEM

6. CoctaButenu nporpammbl: JJapnHckun bopmuc Muxannosud, JOKTOp OU3NKO-
MaTeMaTU4Yecknx Hayk npodeccop

7. PekoMmeHAOBaHa: Hay4YHO-METOOMYECKMM COBETOM XMMUYECKOro doakynbTeTa, NpoTokon Ne
301 19.03.2020

ommemKu o NpodrieHUU 8HOCSIMCS 8PYYHYIO)

8. YuebHbIn roa: 2022-2023 CewmecTp(bl): 5



9.lenu n 3agaum y4eb6HOM AUNCLUNIINHDI:

LleJ'IbIO — Wu3y4vyeHune CtygeHTaMm OCHOBHbIX NOHATUNA, CI'IeLI,I/ICbMKI/I KBAHTOBOIro ABWXEHUA 3J1eKTPOHOB,
O3HaKoOMJ1IeHne C OOCTUXeHUAMU U nepcrnektnBamMmum cospemeHHon d)VISI/IKVI ANEKTPOHHbLIX CUCTEM, OOCTWXEeHne
NOHUMaHWUA CBA3N MaKDOCBOVICTB BelwlecTBa 1 ABMXEHNA MNKpo4acTull.

OcHoOBHble 3agaun N3yveHna guCUnnIiHbIL

- q)OpMVIpOBaHVIe Yy CTyAEeHTOB HeobXOAMMbIX 3HAHUM N MOHUMAHUS OCHOBHbIX 3aKOHOB, onpegenArLwnx
KBaHTOBLIE CBOMCTBA MUKpo4acTuy, ;

- q)OpMVIpOBaHVIe NOHMMaHUA MexaHun3ma BO3HUKHOBEHUA MaKpOCKOMUYEeCKUX CBOWCTB mMmaTtepumanoB Kak
cnencTeunda ABMXXEHUA MUKpoYdacTul, 3proanyHoCTn CUCTEMbI MHOTUX YacTul.

10. MecTo y4ye6HOM ancumMnnunHbl B cTpykType OOIT:
B1. O6asaTtenbHas YacTb.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AucuunnuHe/Moaynto (3HaHUA, yYMeHwus,
HaBblKW), COOTHECEHHbIE C NIIaHUPYEeMbIMU pe3ynbTaTaMuM OCBOEHUsi o6pa3oBaTeribHOM
nporpaMmmbl (KOMNeTEeHLMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Koa HasBaHue Koga(bl) WHamnkaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMeTeHLmMm
Or1K- | CnocobeH OlMK- | Ucnons3yer 3HaTb:

3 ncnonb3osaTtb B 3.1 0a30Bble 3HAHMS B MEeTOAbl ONUCaHWS  3MEKTPOHHON  CTPYKTYPbI
npodeccnoHansHon obnacTu aTOMOB, OCHOBHblE€ 3aKOHOMEPHOCTU U3MEHEHUS
AesaTenbHoCTH MaTeMaTHKH U XapakTepucTuk aTomoB B Tabnuue MeHageneesa,
f6a3oBble 3HaHUA B busuKku npu KBaAHTOBbIE MOLENN ANEKTPOHHOWN CTPYKTYPbI
obnactu pelieHny 3a1aq yMeTb:

MaTeMaTn4ecknx " MaTepualoBeCHUS | UCMONb30BaTb  3HaHWA Ans  nocTpoeHus
CMEXHbIX moaernew, NpoBeAeHNs KOMMNbIOTEPHbIX PacyeToB
€CTEeCTBEHHbIX HayK W MHTepnpeTauum MoMyYeHHbIX pe3ynbTaToB

MOJIEKYN, HAHOKIMAcTEPOB W KpUCTaNIM4yecKkmx
TBepabIX Ten.

BnapeTb:

HaBblkaMW npoBeaeHus CaMOCTOATENbHbIX
uccnenoBaHMi B obnactu  TEOpPETMYECKUX
pacyeToB  MOMEKYNAPHbIX U TBPAOTENbHbIX
CUCTEM, MWHTepnpeTaumm 3KCNeprMeEHTanbHbIX
pe3ynbTaToB Ha OCHOBE MpeAcTaBrneHun o6
3NEKTPOHHOM CTPOeHUN obbekTa.

OlK- | O6pabartsiBaeT 3HaTb:

3.2. JaAHHBIC C MeTOodbl KBAQHTOBOIro pacdeta MU uHTepnpetaunmn
UCIIOJIb30BAHUEM pe3ynbTaTtoB A4 MOJ1IEKYIT U TBepOblX Tersl.
CTaHAPTHBIX YmMmeTb:

CIIoco6oB MCMonb30oBaTb  3HAHUSA Ons  nocTpoeHus
ANMPOKCHMAIUH Moaenen, npoBeaeHNs KOMNbITEPHbIX pacyeToB
YUCIEHHBIX M  WHTepnpeTauuMuM MnoOSlydeHHbIX pe3ynbTaToB
XapaKTEPUCTHK MOJIEKYSl, HaHOKMacTepoB W KpUCTanIMyeckmx
TBEpPAbIX Ten.
BnapeTb:

HaBblKaMN UHTeEpPMNpeTaunn aKCnepmMeHTalribHbIX
pe3ynbTatoB Ha OCHOBE HpeﬂCTaBﬂeHMVI 00
ANEKTPOHHOM CTPOEHUN o0bekTa.

OlK- | Uuatepnperupyet 3HaTb:

3.3. pe3yabTaThl Knaccudpukauyuio pasriMyHbIX MeTo40B
XUMHUYECKHX KOMMbIOTEPHbLIX PacYeTOB MONeKyn n TBepOblx
HaOJIIOIEHUH C Ten, METOOUKN nposeaeHnsa pacyeTos,
HCTIOTb30BaHUEM MHTEepnpeTaunio Nosy4eHHbIX pesynbTaTos.
¢u3mIecKux YmeTh:
3aKOHOB U ucrnonb3oBatb  3HaHUA ona  apeksaTHoOWM
NIpEACTaBIEHUI MOCTaHOBKW 3ajad, npoBedeHUs pacyeTos,

WMHTepnpeTauumn pesynsLTaTos.
BnaneTb:




HaBblKaMu nposeaeHus

CaMOCTOATENIbHbIX

KBaHTOBOXMMUWYECKUX WCCIefoBaHuii B obnactu
MOJEKYNSPHbIX CTPYKTYP U TBEPAbLIX Ten.

12. O6beM AMcUUNNUHbLI B 3a4eTHbIX eauHULax/yac — 3/108

CDopma I'IpOMG)KYTO'-IHOVI aTTecTaunm — 3a4€eT C OLEHKOMN.

13. TpyaoemkocTb No BMaam y4yebHon paboTbl

TpygoemkocTb
Bua yueGHol pabothl Bcero o cemecTpam
Ne cemecTpa Ne cemecTpa
5
KoHTakTHasa pabota
nekuunu 36 36
npaxkTnyeckune 54 54
B TOM 4yumcrie: nabopaTtopHble
KypcoBasi paboTta
CamoctosaTensHas pabota 18 18
lMpomexyToyHas aTTecTauns
Utoro: 108 108

13.1. CopepxxaHue AUCLUUNIUHbBI

Ne Peannsauus
n/n pasgena
HavnmeHoBaHue OUCLMNITUHBI C
CogaepxaHue pasgena aMcunnimHbl
pasgena guCLMNIvHbI NMOMOLLIbIO
OHNnamnH-Kypca,
QYMK
1. NNekuun
1.1 OcHoBbI KBaHTOBOM BonHoBast yHKUUSA MHOrOYaCTUYHOM CUCTEMBI. -
MEeXaHUKn OHepreTMyecknin CNekTp. AHepreTnyeckas NNoTHOCTb.
1.2 TepmoauHammyeckre noTeHuuansl. dproguyeckme -
cuctembl. Knaccnyeckoe pacnpegenexuve M'mboca.
Cratuctuyeckas
buanka KeaHTOBOE pacnpeaeneHne 'mbbca. PacnpeneneHue
depmun. Knaccuueckasi U KBaHTOBasg Teopun
TENIOEMKOCTMU.
2. NpakTn4yeckme 3aHATUA
21 OCHOBbI KBAHTOBOM BornHoBas yHKUNSA MHOrO4aCTUYHOW CUCTEMBI. -
MEXaHUKM OHepreTMyecKknii CNekTp. AHepreTnyeckas NoTHOCTb.
2.2 TepmoguHammdeckne noTeHumnansl. dproguyeckme -
cuctembl. Knaccunyeckoe pacnpegenexme 'mboea.
CraTtuctnyeckas
cbuavka KsaHTOBOEe pacnpegeneHue 'mbbca. Pacnpegenexue
depmun. Knaccuyeckasi 1 KBaHTOBas TEOpUK
TENIOEMKOCTMU.




13.2. Tembl (pa3agenbl) QUCLMNIIUHBI U BUAbI 3aHATUN

Ne HanmeHoBaHue TeMbI Bupbi 3ansTAn (1acos)
n/n (pasnena) AVCLMNMVHBI Nekunn | TPEKTUNEC | e paropHiie 2aMocToATeN g0y
Kne bHasa paboTa
1 OCHOBbI KBAHTOBOW MEXaHMKM 12 20 9 41
2 TepmogMHamuyeckne notTeHumnansi.
Oproanyeckne CUCTEMBI.
Knaccudyeckoe pacnpegeneHue
'mb6ca. KBaHTOBOE pacnpeaeneHve 24 34 9 67
'mb66ca. Pacnpegenenne depmn.
Knaccudeckas n ksaHTOBasi Teopumn
TennoemkocTu. KuHetnyeckne
YpPaBHEHMUS.
Wtoro: | 36 54 18 108

14. MeToan4yeckune ykasaHma Ans ody4aroWmxca Nno 0OCBOEHUIO AUCLUNIIUHDI
OpraHmauI/m I/IBy‘-IeHI/Ifl JOTUCHUITIINHBI HpeanonaraeT:
® H3YYCHHUC OCHOBHBIX U JOIIOJHUTCIIbHBIX JIMTECPATYPHBIX HCTOYHHUKOB,
® TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH B (hOpME YCTHOTO OIpOca IO OCHOBHBIM Pa3JieiaM
JOUCIUILINHBI.

15. lMepeyeHb OCHOBHOM WU [AONONHUTENLHOW NUTEpaTypbl, PEeCypCoOB MWHTEPHET,
Heob6XoAUMbBIX AN OCBOEHUA AUCLMNIIUHDI

a) OCHOBHas nuTeparypa:

Ne n/n MCTOYHMK

1 BapaHosckuii B.W. KBaHTOBasi MexaHvka 1 KBaHToBasi xumusi : yuebHoe nocobue / B.W. bapaHoBckui . —
M. : Akagemusa, 2008 .— 382 c.
MynTtaHoBckuin B.B. KBaHToBasi mexaHuka / B.B. MyntaHoBckui, A.C. Bacunesckuii. — 2-e nsg., nepepab.
— M. : Opodpa, 2007. — 399 c.

2

6) gononHuTenbHas nuTeparypa:
Ne n/n McTOYHMK
CwvmkuH B.A. 3agaum no Teopun cTpoeHns monekyn : ydebHoe nocobue ans ctya. By3oB / B.A. CUMKuH,

3 M.E. Kneukuii, M.H. I'nyxoBueB .— PocTtoB H/[ : PeHukc, 1997 .— 270 c.

4 MuHkmH B.W. Teopusa cTpoeHnsa monekyn : Y4yeb. nocobue ans ctya. By3os / B..MuHknH, B.A.CumkuH,
P.M.MuHsieB .— 2-e n3g., nepepab. n gon. — PocToB H/[] : ®eHukc, 1997 .— 557 c.

5 pnbos J1.A. KBaHTOBast xumus : Yueb. anst ctya. xum. u 6uonor. crey. By3oB .— M. : Mapgapuku, 1999 .—
389c.

6 CrtenaHoB H.®. KBaHTOBas MexaHuKa 1 KBaHTOBas XMMus : YuebHuk ansa ctya. xum. dak. yH-ToB /

H.®.CtenaHos .— M. : Mup, 2001 .— 518 c.

B) 0asbl AaHHbIX, MHCbOpMaLlMOHHO-CI'IpaBOLIHbIe 1N MOUCKOBbIE CUCTEMDbI.

Ne n/n McTOYHMK
7 QObpasoBaTenbHbivi canT "®dunsmdeckasn xummnsa OH-JIAUH" http://kozaderov.professorjournal.ru
8 MHTepHeT nopTtan obpasoBaTtenbHbiXx pecypcoB http://window.edu.ru

16. NMepeyeHb y4e6HO-MeTOANYECKOrO o6GecneyeHus Ans caMoCToATeNIbHOW paGoThl

Ne n/n NcTOoYHMK

17. OOpasoBaTesfibHbleé TEXHOJNIONMU, MUCNOSib3yeMble NpU peanusauum Yy4ebHoOWM
OUCUMNNUHBLI, BKMOYaA [AUCTaAHUMOHHbIe obpa3oBaTenibHble TexHonorum (OOT),
3NeKTpoHHoe obyyeHue (30), cmewaHHoe oby4yeHue):

rlpOBe,D,eHl/le TeKyLLl,eﬁ atTecTauum 1 cCamoCTOATENbHOMN paGOTbI Nno oTAaesibHbIM pa3gerniamMm gUCUNnIIinHbI.



http://kozaderov.professorjournal.ru/
http://window.edu.ru/

18. MaTepnanbHoO-TeXHUYECKOe obecneyeHme QUCLUNIINHDI:

MynbTUMeannHbIn npoektop BENQ, akpaH, HOyTOYK.
19. OueHou4HbIe cpeacTBa ANl NPOBeAEHUA TEKYLEN U NPOMEXYTOYHOM aTTecTauum

MopsiAoK OLEeHKM 0CBOEHMS 0byYatoLwmMmncst y4ebHoro MaTepurana onpeaensieTcs
coaepXaHMeM crieayoLmx pasaenos ANCUUNINHDI:

HanmeHoBaHue
(o]
,.',\;_n pasaerna AuCUMnIIvHbI KZ“&';?;?H AOCTUXKEHMA OueHouHble cpeacTsa
(moayns) KOMMEeTEHLMM

! OCHOBbI KBAHTOBOM OIIK-3.1
MexaHuKu OIIK-3 OIIK-3.2 YCTHBIN onpoc
OIIK-3.3

WHankaTop(bl)

2 TepmoguHamuyeckme
noTeHumansbl.
Oprogunyeckme

CUCTEMBI.
Knaccunueckoe
pacnpegeneHve
'mbbca. KBaHToBOE OIIK-3.1
pacnpegneneHve OIIK-3 OIIK-3.2 YCTHbI onpoc

'mbbca. OIIK-3.3
PacnpegeneHnue
depmun. Knaccunyeckaa n
KBaHTOBasi Teopumn
TENIOeMKOCTH.
KnHeTuyeckne
ypaBHEHMUs.

lMpomexyToyHasa aTTecTaums Komnnekt KUM
dopma KOHTPONs — 3a4eT C OLIEHKOM

20 TuvnoBble OLEHOYHbIE cpeAcTBa UM MeTOAMYECKMEe MaTepuanbl, onpeaensrowue
npoueaypbl oueHMBaHUA

[nsa oueHmBaHMA pe3ynbTaToB 00YYEeHUs1 Ha 3K3aMeHEe MCMOoNb3yloTCA CneayrLine nokasarenm
(8YHbI 13 19.1):
1) 3HaHMe 3MNEeKTPOHHOro CTPOEHUST 3NeMeHTOoB Tabnuubl MeHaeneesa;
2) 3HaHMe MEeTOAOB MCCreAoBaHW CTPOEHUSA MOSEKY;
3) 3HaHMEe MeTO0B KOMMbIOTEPHBLIX BbIYMCIIEHUI ANIEKTPOHHOWM CTPYKTYPbI MOMNEKYI
4) ymMeHue u1Cnonb3oBaTb 3HAHWS  ANs UCCNEeOOBaHWUsl 3NEKTPOHHbIX XapaKTEPUCTMK M CBOWMCTB
LLIMPOKOro Kpyra 0O bEKTOB;

20.2 NMpomexyToyHas aTrectayms

HDOMG)KyTO‘-IHaﬂ artrectauma no gucunniimHe ocyuwecTBdaeTCcAa C NOMOLbHO crieyrwmnX oueHOYHbIX
cpeacTs:

TeopequeCKme BOMpPOCHI
1. OcHoBononarawLme sKkcnepuMeHTanbHble pe3yrnbTaTbl B NOCTPOEHUN KBAHTOBOW MEXaHWUKN.
2. JlnHenHble onepaTopbl KBAHTOBOW MEXaHUKN. QPMUTOBbLI OnepaTopbl.
Co6cTBEHHbBIE (PYHKUMM M COBCTBEHHbBIE 3HAYEHMS.
3. PasnoxeHne yHKUuMM no cobCBEHHbIM PYHKLMAM onepaTopa.



4. CpegHue 3Ha4YeHUs1 PU3nNYeKNx XapKkTepucTuk.
5. CtaumoHapHble COCTOSHUS.
6. YpaBHeHME HENPEPBIBHOCTU B CMSIOLWHOW cpee.
7. [TOTOKN B KBAHTOBOW MeXaHUKe.
8. CBoncTtBa OAHOMEPHOIO ABMXKEHMUS.
9. OgHOMEpPHBIN NOTEHUMANbHbIN AWKWK. YeTHblE U HEYETHbIE COCOSIHUS.
10. TpexmepHbI NOTeHUMarbHbIN AWNK. BeIpOXXaEHHbIE COCTOAHNS.
11. MNoTeHUnanbHasa cTyneHbKa.
12. MNoTeHunanbHbIN Bapbep.
14. Pacnapg BOfHOBOro naketa cO BpEMEHEM.
15. KBaHTOBbIN rapMOHUYECKNIA OCLIENTIATOP.
16. OnepaTtop MomMeHTa nmnynsca. KommyTayuLUmMOHHbIE CBONCTBA.
17. Co6cTBEHHbIE (DYHKLUMMM COBCTBEHBIE 3HAYEHMST onepaTopa MOMEHTa umnyrbca.
18. YcnoBusi BO3HUKHOBEHUSA CBA3AHHOIO COCTOAHUSA 3NIEKTPOHA B OAHOMEPHOMN U TPEeXMEPHOM
noTeHumansHom sve.
19. BonHoBas yHKUMNA 3MEKTPOHA B NEPUOANYECKOM Nose. QHepretTmyecke 30Hbl. BonHbl
Bnoxa. Ksasuumnynec.
20. ONEeKTPOH B KYNIOHOBCKOM Mofe. QHepPreTuyeckmim CnekTp.
29. BonHoBble pyHKLMM 3IEKTPOHA B KYFIOHOBCKOM MOfe.
30. CnuH anekTtpoHa. OnbIThl LUTepHa-Mepnaxa, QHTwTenHa-e-aa3sa.
31. CnnHoBbIE BOMHOBbLIE (PYHKLMW.
32. CnuH-opbuTanbHOE B3anMOa4ENCTBUE.
33. CnoxeHne MomMeHTOB uMnyrnbca. Onepatop 1 BOIHOBbLIE (PYHKLMM MOIHOMO MOMEHTa
nMmnynbca.
34. Teopusi BO3MYLLEHUN B OTCYTCTBME BbIPOXAEHUS.
35. Teopuns BO3MYLLEHUIN NPU HANUYNKN BbIPOXAEHUS. CHATME BbIPOXAEHUS.
36. HectaunoHapHas Teopusi BO3MYLLEHUM.
37. KBaHTOBbIE nNepexobl N0 AeNCTBUM NEPUONYECKOro BO3MYLLEHUS.
38. Mogernb KoBaneHTHOM XMMUYECKOW CBA3M Ha OCHOBE OBYX-SIMHOMO rnoTeHumana.
39. [IBnkeHne anekTpoHa B MarHUTOM nosne. YpasHeHue lMNaynu.
40. lNoToK 311EKTPOHOB B MarHMTHOM Morse.
MepeyeHb NpakTUYeCKNX 3agaHUN
1. PacueT anekTpoHHOWM CTpYKTYpbl aToMOB Mo nporpamme GASSIAN
2.Pac4yeT anekTpoHHON CTPYKTYpbl NPOCTbIX Monekyn no nporpamme GASSIAN

OnucaHune TexHonormm nposeneHus.

Mocne nonyyeHus ctygeHtom buneta KMM n 6naHka nucta otBeTa, CaMOCTOATENbHO BbINOMHAKTCA
3agaHua KMM B nucbmeHHon chopme. Bpems nogrotoskm 40 MUHYT.

Tpe6OBaHI/IFI K BbINOSIHEHWUIO 3a4aHUI, LWKarbl N Kputepun oueHnBaHUA.

OueHka “OTNMYHO” CTaBUTCHA €CNU CTYAEHT JaeT NOMHbIA U NPaBuibHbIA OTBET, packpbiBasi TeopeTnyeckune
N NpakTUYECKMe acnekTbl BOMPOCa, aHanm3npys nutepaTtypHble MCTOYHMKM NO AaHHOMY BOMPOCY, apryMeHTupyeT
COOCTBEHHYHO NMO3ULIMIO MO AaHHOMY BOMPOCY

OueHka “XopoLLo” CTaBUTCSt ECINN CTYAEHT JOMNYCKAeT HECYLLLECTBEHHbIE OLLINOKM, UCTIbITLIBAET TPYOHOCTHU
npu onpeaeneHnn cobCcTBEHHOM OLLEHOYHO No3nLnn

OueHka “yaoBneTBOpUTENBHO” CTaBUTCA €CINU CTYAEHT AOMYCKAET CyLLECTBEHHbIE OLIMOKK, HapyLLIeHa
norvka M3noxeHus marepuana, TpebytoTcs HaBogsLLMe BONPOCH! NpenoaaBaTtens

OueHka “HeygoBNeTBOPUTENbBbHO” CTABUTCH MPU HE3HAHWUM UMM HENMOHMMaHWK BornbLuen unm Hambornee
CYLLECTBEHHOWN YacTu cogepaHusi y4ebHoro matepuana



