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1. Mecrto 1 neau AucuMIIMHbL B cTpykType OITOIT

JucuuiuinHa «AKTyallbHbIe TPOOIEMbl KpHCTAIIOTpaduu U TEOPHUs MCEBIOCHMMETPUN)
aBIsieTcs (pakyTbTaTUBHON AUCIUIUIMHON 10 BBIOOPY M M3ydaeTcs Ha 2 roly oOy4yeHus B 4
ceMecTpe.

HeasiMmu ocBOEHMS JMCUMILIUHbBI ABJISIIOTCH:

JucuuniniHa «Teopust IceBIOCUMMETPUN» OYAET M0JI€3HA acIMpaHTaM, 00J1acTh HayUHbIX
MHTEPECOB KOTOPBIX BKIIIOYAET M3yYEHUE ATOMHOM CTPYKTYpPbl KpPHCTAJUIOB. J[aHHBINA KypcC
OyldeT uHTepeceH KaK XUMHUKaM, 3aHUMAIOLIUMUCS CHHTE30M U OIMCAHUEM HOBBIX
OpraHMYECKUX, METAIJIOPraHUYECKUX W HEOPraHWYEeCKMX KpHUCTaUIOB, Tak M (U3MKaM,
M3YYaloIMM CTPYKTYpPHO3aBUCUMbIE (U3NUeCKHe CBoicTBa KpucTauioB. Kypce npeanonaraer
yriyOJIeHHOE U3ydyeHUE TEOPUH CHUMMETPHHM KPHUCTAIOB M KPUCTAUIOXUMHUU. JlomoIHEHHe
KJIACCHYECKOW TEOPUH CUMMETPHUH MOHATHEM «IICEBIOCUMMETPHS» MO3BOJISIET CYIIECTBEHHO
000raTUTh UCCIIEN0BATEIbCKUI HHCTPYMEHTAPUN KPUCTAIUIOXUMHYECKOTO ONKUCAHUS aTOMHOM
CTPYKTYpHl KpucTajuia. Takum obpazom, aucuuiuinHy «Teopust mceBIOCUMMETPUN» MOYKHO
paccMaTpuBaTh Kak InpojaoikeHne KypcoB «Kpucramtorpadus» u «Kpucramioxumusy».

OcBoenue kypca «Teopus ceBIOCUMMETPUN» ONUPAETCS HA 3HAHMS, YMCHMSI, HABBIKU U
KOMIIETEHIMH, COPMHPOBAHHBIE HAa BYX MPEIIECTBYIOUINX YPOBHAX oOpa3zoBanus. [Ipexe
BCEro, pedb MJET 00 OCBOCHHU OCHOBHBIX METOJOB MCCIIEJOBAHUS ATOMHOW CTPYKTYpBI
KpHucCTaJlia, cnocobax M CpeAcTBax  IOJIy4EHMs,  XpaHEHHs,  IepepaboTKu
KpHucTamiorpaguueckoit HHGopmanuu. ¥ o0ydaeMbIx GOpMHUpYETCS YMEHHUE CAMOCTOSATEIBHO
(GbopMynupoBaTh LEIM M 337a4l HAYYHOT'O MCCIIEIO0BAHM, pellaTh MOCTaBJICHHBIE 3a/laul C
IIOMOIIBIO COBPEMEHHBIX HCCIIEN0BATENBCKUX METOIOB € UCIIOJIb30BAHUEM OTEYECTBEHHOIO U
3apyOexkHoro omnbita. [IppuoOperaercs onbIT NCMOIB30BaHUS 0a30BbIX TEOPETUUYECKUX 3HAHUI

" IMPAaKTHYCCKHUX HABLIKOB U yMeHI/Iﬁ B HAYYHBIX 1 HAYYHO-IIPUKJIAAHBIX UCCICAOBAHUAX.

3. CTpyKTYypa H cojep:kaHue JUCHUILINHBI.

O6beM IuCHUIUIMHBI (MOJYJSl) COCTaBisieT Bcero - 36 4dacoB, W3 KOTOpbIX 36 yacoB
COCTaBIIsI€T KOHTaKTHas paboTa 00ydarolierocs ¢ npemnoiaBareieM (3aHsTHs JIEKIIMOHHOTO TUIIa
— 18 yaca, 18 yaca —3aHATHS CEMUHAPCKOTO THUIIA).
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4. ®opMbl OPraHu3anuu U KOHTPOJISI CAMOCTOATEIHLHON padoThl 00y4a0 M XCs

CamocTtosarenbHas paboTa 00ydaromuXcsl IpeanoiaraeT U3ydeHne KOHCIEKTOB JICKIIHIA,
BBIZICTICHHBIX Ppa3/IeJlOB OCHOBHOW JIMTEpaTypbl, a TakKe JOIMOJHUTEIbHON JHUTEpaTyphl,
MOATOTOBKY YCTHOTO JOKIajga (MyOJWYHOTO BBICTYIUICHHS), MOArOTOBKY K MPOMEXKYTOUYHOM
aTTecTaluu.

[lepeueHb OCHOBHOM U JIOTIOTHUTENBHON JUTEPATYpPHI AJII CAMOCTOSATEIBHOTO U3YUEHUS
MIPUBEJICH B I1. 7 HacToswIel Pabodel mporpaMMbl JUCITUILIMHBL.

KoHTposbHbIe BOIPOCHI 17151 IPOMEKYTOYHOHN aTTeCTallMK, TPUMEPHBIEC TEMBI JIIsl yCTHOTO
nokiana (myONMMYHOTO BBICTYIUICHHWs) MpuUBEIeHbI B M. 6.4 Hacrtosmel PabGoueil mporpammbl
JUCIUIUIAHBI.

5. DoHJ OLIEHOYHBIX CpEeaACTB AJdA aTTeCTAUA 0 JUCHUIIJIHHE

5.1. Kpumepuu u npouedyput oyenuganusa pe3ynpbmanos 00yueHus no OucCUUnIuHe.
[Tpu BRIIOTHEHUU BCEX PaOOT YUUTHIBAIOTCS CIECAYIOIINE OCHOBHbIE KPUTEPHH:

— YpPOBEHb TEOPETHYECKMX 3HaHUH (MoApasyMeBaeTcs HE TOJBKO (OpMalbHOE
BOCIIPOM3BEIeHHEe HMH(MOPMAILMM, HO ¥ TOHMMaHHE TMPEaMETa, KOTOPOE IOITBEPIKIACTCS
NPaBWIBHBIMH ~ OTBETAMHM Ha  JIONIOJIHUTENBHBIC, YTOYHSIOIIME  BOIPOCHL,  3a/aHHBIC
9K3aMEHATOPaAMH);



— YMEHHE HCIOJIb30BAaTh TEOPETUYECKHE 3HAHUS IPU aHAIM3€ KOHKPETHBIX IpoOiieM,
CUTYaLIN;

— Ka4eCTBO M3JIOKEHUS MaTepHaia, TO €CTh 000CHOBAHHOCTb, YUETKOCTb, IOTHYHOCTh OTBETA, &
TaKXK€ €ro IMOJHOTA (TO €CTh COAEPKATENBHOCTb, HE UCKIIIOUYAIOIIasl JAKOHUYHOCTH);

- CIOCOOHOCTh YCTaHABJIMBATH BHYTPH- U MEXKIPEAMETHBIE CBSI3H,

- OpPUTMHAIBHOCTH MBILUICHUS, 3HAKOMCTBO C JIONIOJHUTEIBHOM JIMTEPATypOr U APYTrue
(baxTOopBHI.

Onucanue wKavl OUeéHueanus Ha npome.ucymouuoﬁ ammecmauuu 6 ¢0pM€ IK3amena

Onucanue wKavl OUCHUBGAHUA HA npome;ucymouuoﬁ ammecmayuu 6 dmpme 3auema

Ounenka YpoBeHb NOATOTOBJIEHHOCTH, XapaKTepu3yeMblil OLleHKO

BIIaJICHUE IPOrpPaMMHBIM MaTepuaioM, MOHUMAaHHE CYIIIHOCTHU
paccMaTpuBaeMbIX MTPOLIECCOB U SIBJICHUN, YMEHUE CaMOCTOSITEIbHO 0003HAUUTh
poOJIeMHbIE CUTYyallM B OpraHU3alliy Hay4YHbIX HCCIEAOBAHUN, CIOCOOHOCTh
3aumeno | KpUTHUUYECKU aHAJIU3UPOBATh M CPAaBHHUBATH CYIIECTBYIOLIUE MOAXO/bI U METOIbI
K OLIEHKE Pe3y/IbTAaTUBHOCTH HAY4YHOM AESITEIbHOCTH, CBOOOJHOE BIIaJCHHUE
HMCTOYHUKAMH, YMEHHUE YETKO U SICHO M3JIaraTh pe3ysibTaThl COOCTBEHHON pabOThI,
ClIeJ0OBaTh HOPMaM, MIPUHSITHIM B HAYYHBIX JUCKYCCHSIX.
HEMOHMMAaHHE CMbIC]Ia KJIIOYEBBIX MpOOJEM, HEJOCTaTOUYHOE BIIAJCHHE
HayKOBEIYECKON TEpPMUHOJIOTHEH, HEYMEHHE CaMOCTOSTENIbHO O003HAYHTH
He npoOJeMHbIE CUTyalldd, HECNOCOOHOCTh aHAIM3UpPOBAaTh U CPAaBHUBATH
3qumeno | CyIIECTBYIOUIME KOHIIETIIMH, MOIXOIbl U METOJbl, HEYyMEHHUE SICHO M3JIaraTh
pe3ynbTaThl cOOCTBEHHOU paloThl, Cle10BaTh HOPMaM, MPUHSATHIM B HAYYHBIX
JUCKYCCUSIX.

5.2. Ilpumepsl munoevix KOHMPOJLHBLIX 3A0AHUN UMU UHBIX MAMEPUAIO8,
UCROIL3YEMBIX 015 OUEHUBAHUS PE3Y/IbNMAM 08 00yUeHUs O OUCUUNIUHE

5.2.1. IIpu npoBeAeHNH 3a4eTa 00yJaIOMIUMCS TIPEIIararoTCs CIeAyIONe KOHTPOIbHBIC
BOIIPOCHI, 0XBATHIBAIOIIUE MPOTPAMMY JUCIHUIUIMHBI AKTyaJIbHBIC TPOOJIEMBI TEOPUHU
KOHJICHCUPOBAHHOTO COCTOSIHHS:

3amanue Nel. IlpoBecTu aHanM3 BO3MOYKHOTO IMOBBIIIEHUS CHMMETPUM B KpHUCTaJIax
crpykrypuoro tuma NaCl.

3amanue Ne2. Ompenenuth (eAOPOBCKUE HAATPYHIBI TPYHI CUMMETPHUH MOHOKIMHHON
CUHTOHUH.

3amanue Ne3. Hcrmonb3ysh TOUEUHYIO MOJIelIb aTOMOB OLICHUTH CTENEHb WHBAPHUAHTHOCTH
AIIEKTPOHHOM TIIOTHOCTH KpUCTaioB ctpykrypHoro tima NaCl (o Beibopy mperogaBaterns)
OTHOCHUTENILHO Pa3NIUYHBIX OTIEPATOPOB MpeoOpa3zoBaHMUsI.

6. YueOHO-MeTOoAU4YeCcKOe U HH(OPMAIIMOHHOE o0ecneyeHHe TUCHUILINHBI.
a) OCHOBHasl IUTEeparypa:
- 3agaum no Kpucramorpaduu: yued. mocodbue A By30B M0 (QU3. U XUM.
cneuuansHocTaM./I'onoBaueB B. I1., Cadosnos FO. H., Uynpynos E. B., ®anees M. A., XoxioB A.



®. - M.: ®uzmatiut, 2003. - 208 c. [http://www.lib.unn.ru/php/details.php?Docld=59115&DB=1];
10 mrT.

- Uynpynos E. B., XoxyioB A. ®@., ®angeeB M. A. - OcHOBHI KpucTauiorpaduu: y4aed. s By30B. -
M.: ®usmatiut, 2004. - 500 c.[ http://www.lib.unn.ru/php/details.php?Docld=59410&DB=1]; 3
HIT.

- Uynpynos E. B. - Cummetpus u nceBgocummerpus kpuctaios. - H. Hosropoa: U3n-so HHI'Y,
2015. - 658 c. [http://www.lib.unn.ru/php/details.php?Docld=467290&DB=1]; 15 .
- ComoB H.B. IlceBnocummerpus kpuctamios//Yuednoe nocoodue / [Ton penakuueit mpod. E.B.
Uynpynosa. — Huxuuit Hosropoa: Hukeroponckuii rocynusepcuter. 2014. C. 62
0) TOTIOJIHUTENbHAS JTUTEPATYpA:
- [IceBnocummeTpus B xxuBoi mpupoe: MoHorpadus. /I'enamsunu . b., Hynpynos E. B., Comos
H. B., Mapsiues M. O., Huxeropoaues A. A., Mapkenos . H., Slkumos B. H. - H. Hosropo:
Wzn-so HHI'Y, 2016. - 363 c. [http://www.lib.unn.ru/php/details.php?Docld=489390&DB=1]; 3
IIIT.
- Comos H. B. PacuetHsie MeToibl HccnenoBanus Oe1opoBCKOM IICEBAOCUMMETPUN KPUCTAIIIOB:
muc. kaua. ¢us.-mar. Hayk : 01.04.07. - H. Hosropon, 2011. - 170 c.
[http://www.lib.unn.ru/php/details.php?Docld=413921&DB=1], 1 mir.

B) mporpaMMHoe obecrieuenue u MiurepueT-pecypcsl
- Kpucrammoxumudeckuit KoMIieke mporpamm PseudoSymmetry ajist vccieqoBanus
MICEeBIOCUMMETPHUH KprcTaiuios. http://phys.unn.ru/ps/ (lata oopamenus 09.02.2018)
- Kpucrammorpaduueckuii cepep buns6ao. http://www.cryst.ehu.es (/lara oopamienns 09.02.2018)
- MexayHapoaHbIi coro3 kpuctamiorpados. http://iucr.org (lara obpamienns 09.02.2018)
- baza nannbIX Heopranndeckux kpucramtos Inorganic Crystal Structure Database (ICSD).
- baza nannbix opranndecku kpuctauioB Cambridge Crystallographic Data Centre (CCDC).

7. MaTepuajibHO-TeXHUYECKOe oDecrieueHne TUCIUTILTHHbI

. MOMEILEHUs JJIs TPOBEIACHMS 3aHATUN: JIEKIMOHHOTO THIIA, CEMHHAPCKOTO THIIA,
TPYNIOBBIX U MHIUBUIYAJIbHBIX KOHCYJIbTALMMA, TEKYLIErO0 KOHTPOJS U MPOMEXKYTOUHOM
aTTecTallid, a TaKXKe IMOMEIIEHUs IJIi XpaHEHHUs W MPOPUIAKTHUECKOTO OOCITY:KHBAHUS
000pyIOBaHUs U MOMEIICHUS JUIsl CAaMOCTOSITENIbHOM paboThl 00yJarOIIMXCs, OCHAILIEHHbIE
KOMITBPIOTEPHOM TEXHUKOM C BO3MOXKHOCTHIO MOJKIIOYeHHss K cetd "HuTtepuer" wu
obecrneueHreM J0CTyIa B ANIEKTPOHHYIO HHPOpMaIMOHHO-00pa3oBaTensHyto cpeny HHI'Y.

e JMIEH3MOHHOE Mporpammuoe obecneuenue Inorganic Crystal Structure Database (ICSD),
Cambridge Crystallographic Data Centre (CCDC);

PaGouass mporpamMma y4eOHOW AMCHMILIMHBI COCTaBIE€HAa B COOTBETCTBHM C YYEOHBIM
w1aHoM, [losioskeHrneM o MOAroTOBKe HAYYHBIX M HAYUYHO-TIEIarOTHYECKHUX KaIPOB B aCIIUPAHTYPE
(anvroukrype) (ITocranoBnenue IlpaButensctBa PO ot 30.11.2021 Ne 2122), denepaibHbIMU
rOCyIapCTBEHHBIMU TPeOOBaHUSIMU K CTPYKTYpE MPOTpaMM MOJITOTOBKH HAyYHBIX U HAYYHO-
MeJaroruyeckux KaapoB B acnupantype (amproHkType) ([Ipukaz MwunoOpaayku PO ot
20.10.2021 Ne 951).


http://www.lib.unn.ru/php/details.php?DocId=59115&DB=1
http://www.lib.unn.ru/php/details.php?DocId=59115&DB=1
http://www.lib.unn.ru/php/details.php?DocId=59410&DB=1
http://www.lib.unn.ru/php/details.php?DocId=467290&DB=1
http://www.lib.unn.ru/php/details.php?DocId=467290&DB=1
http://www.lib.unn.ru/php/details.php?DocId=489390&DB=1
http://www.lib.unn.ru/php/details.php?DocId=413921&DB=1
http://www.lib.unn.ru/php/details.php?DocId=413921&DB=1
http://phys.unn.ru/ps/
http://www.cryst.ehu.es/
http://iucr.org/

ABTOD (BI) Comos H.B.

Peuensent (b1)

3aBeayronuii kageapoi Uynpynos E.B.

[Mporpamma omoOpeHa Ha 3acelaHUM METOAMYECKONM KOMHCCHM —(u3nyeckoro (Qakyiaprera oOT
2022 rona, mporokoia Ne 6/H



	федеральное государственное автономное образовательное учреждение высшего образования
	Нижегородский государственный университет им. Н.И. Лобачевского»
	Рабочая программа дисциплины
	Подготовка научных и научно-педагогических кадров
	1. Место и цели дисциплины в структуре ОПОП
	Целями освоения дисциплины являются:
	3. Структура и содержание дисциплины.
	4. Формы организации и контроля самостоятельной работы обучающихся
	5. Фонд оценочных средств для аттестации по дисциплине
	5.1. Критерии и процедуры оценивания результатов обучения по дисциплине.
	Описание шкалы оценивания на промежуточной аттестации в форме экзамена Описание шкалы оценивания на промежуточной аттестации в форме зачета

	6. Учебно-методическое и информационное обеспечение дисциплины.
	7. Материально-техническое обеспечение дисциплины

