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1. HEJIX OCBOEHUA JUCHUIIJINHBI

LlensiMu OCBOGHMS TUCHUIUIMHBI (MOAYsl) «MaTemMaTuyeckoe U MporpaMMHOE oOecrieueHue
B (hM3HKE KOHICHCUPOBAHHOTO COCTOSTHUSD SIBJISIOTCS:

1. dopmupoBaHHE HABBIKOB CAMOCTOSTEIbHONM HAyYHO-HCCIEJOBATEIbCKON AEATEIBHOCTU B
00J1aCTH CTPYKTYPHOT'O aHAJIN3a KPUCTAJIIIOB.

2. OcBoeHHUs MpPOrpaMMHOIO oOOecledeHus M pacueTa HSHEPruU MEKMOJIEKYJSPHOTO
B3aUMOJICHCTBHS 0a3MCHOM MOJIEKYJIBl CO BCEMH MOJEKYJIaMHU METOJOM aTOM — aTOMHBIX
HOTEHIMAJIOB.

3. OcBoOeHHUs MPOrPaMMHOT0 0OeCIeueHus Ul pacueTa IUIOIMAAN COTPUKOCHOBEHUS MOJICKYJT
¢ nomouibto nosumdapa Boponoro — upuxie.

4. OcBOeHHUs IPOrPaMMHOTI0 KOMIUIEKCA JJIs UCCIEA0BAHNUS KOOPAUHALIMOHHBIX OKPYKEHUH B
MOJIEJIU TIOCJIOMHOr0 pocta rpadoB CBA3HOCTH.

5. OcBoeHus MpOrpaMMHOT0 KOMILJIEKCA JIJIsl TOCTPOSHUS U MccieioBanus Mo3auk [lenpoysa.

6. OcBoeHus MPOrpaMMHOI0 KOMILIEKca JUlsd epedopa BapuaHTOB MEPUOJINYECKUX YIaKOBOK
MOJIUTEKCOB B IJIOCKOCTH.

7. OcBoeHusl MPOrpaMMHOI0 KOMILIEKca JUIs Iepedopa BapMaHTOB MEPUOJNYECKUX YIaKOBOK
MOJIMMUHO B IJIOCKOCTH.

8. OcBoeHus MPOrpaMMHOIO KOMIUIEKCA [UIl CpPaBHEHHUS MOJIEKYJSIPHBIX YIIaKOBOK B
KPUCTAJLIMYECKUX CTPYKTYypax.

9. OcBoeHusi NMPOrpaMMHOIO KOMILIEKCa JUIl HOCTPOCHHMS W MCCIEIOBAHUSA OOOOIEHHBIX
¢dpakranoB Po3u.

10. OcBoenne KomIUIeKca KOMITbIOTEpHBIX mporpamMm SHELX-97 pacumdposkun wu
YTOUHEHHUS] KPUCTALIMYECKUX CTPYKTYpP MO pPEHTreH-AU(DPaKIUOHHBIX JaHHBIM U
ONMCAHUS MOJIEKYJISIPHBIX U KPUCTAJUIMYECKUX CTPYKTYD.

11. 3yueHre OCHOBHBIX NPHUHIMIIOB M MaTEMAaTUYECKOIO ammapara METOAa JUCKPETHOIo
MOJIEJIMPOBAaHUS  MOJIEKYJISIPHBIX ~ YIAaKOBOK, OCHOBAaHHOIO Ha  IPeACTaBICHUU
KPUCTANIMYECKOM CTPYKTYpbl B BHJAE YIAKOBKU JUCKPETHBIX MOJENENd MOJEKYI
(monuKyOOB) B TUCKPETHOM YIIaKOBOYHOM IPOCTPAHCTBE.

12. 3yueHne aaropuTMOB TEHEPALUU KPUCTAUIMYECKUX CTPYKTYpP MOJEKYJISPHBIX

KPUCTAJIJIOB I COEJUHEHHM C MOJEKyJaMH H3BECTHOM I€éOMETPUHU, OCHOBAHHBIX Ha
METOJIE JUCKPETHOTO MOAENUpoBaHus. OCBOEHHE KOMIUIEKCA KOMIIBIOTEPHBIX MPOrpamMm
DMM npezacka3zanus KpUCTAIUIMUECKUX CTPYKTYP MOJIEKYJISPHBIX KPUCTALIOB.

2. MECTO JANCHUIIVIMHBI B CTPYKTYPE OCHOBHO
IMPO®ECCUOHAJIBHON OBPA3OBATEJIbHOM ITPOT'PAMMBbI
BBICHIEI'O OBPA30BAHMS (OIIOITI BO)

OcBoeHHe NUCHUIUIMHBI «MaTtemaTnuyeckoe M MporpaMMHOe obecriedeHne B (u3uke
KOHJIEHCHPOBAHHOTO COCTOSIHHS» OIUPAETCS Ha 3HAHUSA, MOJTYYEHHBIC MPU OCBOSHUU PA3CIIOB
"KBantoBas mexanuka', "®usnka TBepAoro Tena" B By30BCKOM Kypce TEOPETHUECKON (U3UKH.
JlanHas MUCIMIUIMHA MOATOTOBUT aCIMPAHTa K CaMOCTOSATEIBHBIM HUCCIEOBAHUSM HEKOTOPBIX
(U3UYECKUX CBOMCTB KPUCTAIUIOB C MIOMOIIBIO TEOPETUKO-TPYIIIOBBIX METOJIOB, a TaK ke OyaeT
CIOCOOCTBOBATH BHITIOJIHEHUIO HAYYHO-UCCIIEIOBATENHCKON pabOTHI, MOATOTOBKE KaHIUIATCKON
JUCCEPTAIIMHU M YIaCTHIO B HAYYHBIX KOH(PEPEHIIUAX.

B kadecTBe «BXOMHBIX» CIEAyeT yKa3aTh 3HAHHUS aCMHUPAHTAMHU OCHOB AHATUTHYECKOU
TEOMETPHH, JIMHEWHOW anreOphl, BEKTOPHOTO M TEH30PHOTO aHaiu3a, TEopuu (QyHKIUN
KOMILUIEKCHOTO TIEPEMEHHOTO, KOMIBIOTEPHOTO MOJICTUPOBAHUS B (PU3UKE TBEPAOrO Tela,
Teopun Trpynmn. HeoOxoaumo TakKe BIaJE€Th KOMIIBIOTEPHBIMU TEXHOJOTHSIMH, YMETh
MOJI30BaThCS 0a3aMM JTAHHBIX, TAKETAMHU BBIYUCIUTEIBHBIX POTPAMM.

JlaHHBIi Kypc MO BBIOOPY MPHU3BaH MOATOTOBUTH ACIUPAHTOB K OCBOEHUIO 00s3aTeNbHON
nucturmuabl OTTOIT (BO) «®u3nka KOHASHCUPOBAHHOTO COCTOSTHUS



3. KOMIIETEHIIMHX OBYYAIOLIETI'OCS1, ®OPMHUPYEMBIE
B PE3YJIBTATE OCBOEHUSA JUCHUIIJIMHBI (MOAYJIS)
B pe3ynbrare OCBOEHUS IUCLUILIMHBI OOYYarOILUICS TODKEH JAEMOHCTPUPOBATH CIEAYHOLIUE

pe3ysbTaThl 00pa30BaHUS:

1) 3HarTs:
— ocHOBBI Teopuu cummerpun (OIK — 1);
— 0COOCHHOCTH CHMMETPHH KPUCTAJUTUYECKUX CTPYKTYp u hopm kpucramios (OITK — 1).
2) Ymerb:
— WUCNOJB30BaTh B IO3HABATEIBLHOW M MPO(ECCHOHAIBLHOU NEeSTEIbHOCTH Oa30BbIC
3HAHUS B 00JIaCTH MaTeMaTHKHU U ecTecTBeHHbIX Hayk (OITK — 1);
— WCIIOJIb30BaTh 0a30BBIC TEOPETHUSCKUE 3HAHUS ISl PEHICHUS MPOQecCHOHATBHBIX
3amay (OIIK — 1);
— MPUMEHATH Ha MpakTHKe 0a30BbIie mpodeccronanbubie HaBbiku (OITK — 1);
— TIOJIb30BaThCsl COBPEMEHHBIMH METOAaMU O0pabOTKM, aHalIM3a M CHHTE3a
dusnueckoit napopmarmu (OITK — 1);
— WCIOJB30BaTh CICIUATH3UPOBAHHBIC 3HAHUS B OOJACTH TCOPHUH CUMMETPHH IS
ocBOeHUS MPOoGHIbHBIX Gusnyeckux auciumina (OITK — 1).
3) Buaners:
— METOJaMM aHaju3a W OIHMCAaHUS CUMMETPHH MOJICKYJ, (OPMBI KPHUCTAJIOB,
kpuctayuindeckux crpykryp (OIIK — 1);
— METOJIaMH BBIBOJIa HamOoOJIee PaCIpPOCTPAHEHHBIX B TPUPOAC NMPOCTPAHCTBEHHBIX
rpymnn cummetpun kpucraiuioB (OITK — 1).

4. CTPYKTYPA U COAEP KAHUE JUCHUIIVIMHBI (MOAYJIs)

OO0m1as TpyI0eMKOCTh TUCIUTUTAHBI COCTABIISET 2 3a4€THBIX CTUHHUII, /2 YacOB.

Bune! yae6HOM paboTHI,
BKJIIOYasi CAMOCTOSITENBHYIO
w paboTy acMpaHTOB Dopmbl TekyLero
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1. | Meroj aToM — aTOMHBIX
8 2 |1 - | 16
MOTEHIIMAJIOB.
2. | Pacuer sHeprum
MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUS Oa3UCHOMN 2 1 1 - 17
MOJIEKYJIBI CO BCEMHU
MOJIEKYJIaMH.
Konrponbhas pabora
3. Pacuet momaan
COIIPUKOCHOBEHHS MOJIEKYJI C 5 1 16
MOMOIIBI0 NoJIM3pa BopoHoro —
Hupuxue.
4. | MaremaTtnyeckoe
MOJCITUPOBAHUE 2 1 1 - 17
KPUCTAIUTMYECKUX CTPYKTYP.
HUTOroO: 4 2 - 66 3AUET




5. OBPA3BOBATEJIbBHBIE TEXHOJIOI'NA
OcBoeHue aUCUUIUIMHBI «MaremaTtnyeckoe M IMporpaMMHoe olecrieueHue B (pu3mke

KOHJICHCUPOBAHHOTO COCTOSTHUS» TPE/IO0JIAraeT HCIOJIb30BaHUE CIEAYIOIINX WHHOBAIIMOHHBIX
dbopM npoBeieHHs 3aHATHIA:

o~

10.

11.

12.

13.

14.
15.

16.

17.
18.
19.
20.

— onepexatoiee o0yueHue (Temsl 1-4);
— npobiieMHoe o0ydeHue (Temsl 2-3);
— KOMIIBIOTEPHBIN TPeHUHT (TeMsblI 1, 3);

6. OHEHOYHBIE CPEJCTBA JJIs1 TEKYHIEI'O KOHTPOJISA
YCHIEBAEMOCTH, TIPOMEXYTOUYHOMN ATTECTAIIAX I1O UTOT'AM
OCBOEHMSA JMCIIUIIJIMHBI U YYHEBHO-METOANYECKOE
OBECIIEYEHUE CAMOCTOSATEJBbHON PABOTHI ACHHMPAHTOB

Bomnpocsl 3auery
Pa30uenns mIOoCKOCTH Ha HEBBIMYKJbIE (UTYpBl Ha IpuMepe pa3OMeHHi Ha TOJIMMMHO.
[Tpobnema nepecuera noJMMUHO. Pa3buenus niockocTy Ha MOJUMHHO.
I'eomerpuyeckass Mozelb KpucTauia. PacdeT SHepruM KpHUCTAUIMYECKOM PEIIETKH
METOJIOM aTOM-aTOMHBIX IIOTEHIUAJIOB.
ITonsiTHE N-MEPHOI0 YIAaKOBOYHOIO IIPOCTpaHCTBA. IIpocrelimue cBONCTBAa yIIaKOBOYHBIX
IIPOCTPAHCTB.
Kpurepwii cyriecTBOBaHHS IEPUOANIECKON YITAKOBKH MOJIMKYOOB
CuMmMeTpuss  yHmakoBOYHBIX IpocTpaHcTB. ['pynmbl  ToueuHod cummerpunm  YIL
[IpocTpaHcTBEHHBIE CUMMETpUITHBIE TPeoOpazoBaHust n-MepHbIX Y11, Cs13p
cUMMeTpuiiHbIX cBoicTB YII 1 ynakoBok nosnuky6oB B 3Tom YII.
KonnpoBka neproandeckux yrnakoBOK IOJHUKYOOB. AJITOPUTM Mepedopa BceX BO3MOKHBIX
HNEPUOJIMYECKUX pa30MEeHUH IUIOCKOCTHM Ha TMOJIMMUHO C 3aJlaHHBIM YHCIOM KJIETOK B
($yHIaMeHTalIbHOM 00J1acTy.
Anroput™m mnepebopa BapHaHTOB NEPUOJUUYECKUX YIMAKOBOK C OJHUM TPAHCISALUOHHO-
HE3aBUCHMBIM MOJMMHUHO. AJITOPUTM mepedopa BapUaHTOB MEPUOJNYECKUX YIAKOBOK C
HECKOJIBKMMU TPAHCISILIMOHHO-HE3aBUCUMBIM ITIOJIMMUHO.
OO01ye TpUHLMIIBI TOCTPOSHUS aJTOPUTMOB MpPEICKa3aHUsl KPUCTAJUIMYECKUX CTPYKTYP
METOJIOM JMCKPETHOTO MOJAEIUPOBAaHUA. AMNNPOKCUMALMS MOJIEKYJ AUCKPETHBIMU
MOJIEISIMU MOJIMKYyOaMu
[TepeGop Bcex BO3MOXKHBIX BApUHAHTOB  YMAaKOBOK IOJUKYOOB €  3aJaHHBIM
KO3 PHUITUEHTOM YITAaKOBKH.
Pacuer mMonenel KpUCTAUIMYECKUX CTPYKTYpP, COOTBETCTBYIOIIUX HAMJICHHBIM BapHaHTaM
YIaKOBOK MOJIUKYOOB.
OHepreTudeckas ONTUMU3ALNS OJyUYEHHBIX MOJENEH KPUCTAIIIMYECKUX CTPYKTYP.
DHEPreTUYeCKUid W TEOMETPUUYECKUM CpPAaBHUTENbHBIA aHadu3 C 1eIbl0 pa3OueHus
MOJCIIBHBIX ~KPUCTAJUIMYECKUX CTPYKTYp Ha KJIAcChl, OTBEYAIOIIUE CYIIECTBEHHO
pa3INYarOIMCs MOJEIISIM.
[lpumeHeHne MeTola JAMCKPETHOTO MOJAEIMPOBAHUS NS peIIeHUs  MpoOJieMbl
JIOKAJIU3ALHH Pa3yoOPsTOYEHHBIX COJIBBATHBIX MOJIEKYIL.
[Tpuniun aBromaruzanuu PCA. DkcniepuMeHT, 00paboTKa, MpOBeIeHHE BEIYUCIICHUH.
[Tpunuun meroga HammeHblux kBajapatoB (MHK). Marpuua HOpMallbHBIX YpaBHEHMI
(cBoiicTBa). Koppensauunonnas mMarpuua.
[TomHOMAaTpUYHBIA, OJOK-AWAroHaNBHBIM W auaroHanbHBIM MHK. DTtam m urepamus B
MHK.
YTouHsieMble TapaMeTpbl CTPYKTYpPbl. D (HEKTh KOpPeNauy NapaMeTpoB.
MHK ¢ HanoxeHneM orpaHu4EeHUN.
W30TponHbIii 1 aHU30TPOIIHBII TeMIIepaTypHbIi (pakTop aToMa.
VY4er anrapMoHH3Ma KoJIeOaHUI aToMa MPHU YTOUHEHHH TEMIIepaTypHOro (hakTopa aTroMa.
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21.

OcHOBHBIE TapaMeTPbI CTPYKTYPBI, PACCUNTHIBAEMBIE U3 KOOPAUHAT aTOMOB.
BepoATHOCTHAs OLIEHKA NOTPEIHOCTH CTPYKTYPHBIX ITaPAMETPOB.

1. Paccuurath cC InoMombrO METOJA AaToOM —

3agaum k 3auery

ATOMHBIX ITOTCHIIMAJIOB

SHEPruu

MEXMOJIECKYJIIPHOTO  B3aMMOACUCTBUS U1 JIBYX KPUCTALIMYECKUX CTPYKTYp, H
IIPOBECTU CPABHUTEIIbHBIN aHAJIU3.

Hcnone3ysi pe3ynbTaThbl

NpeabIAyIIEH

3alayil  MPOBECTU PACUETHI
COIPUKOCHOBEHMSI MOJIEKYJI C ITOMOLIBIO ITosin3Apa Boponoro — Jlupuxie.

ILIOIIAA

Tembl pedepaToB N0 JUCHUILIMHE (CAMOCTOAATEIbHAsA padoTa)

1. CoBpemeHHBIC

AaBTOMAaTH4YCCKHEC

MAaTEMATUUYECKOU 00ECIIEUCHUE.
2. CoBpeMeHHBIE METOJBI MCCIEI0BAHUSA CTPYKTYP C IOMOIIBI0 PEHTTCHOBCKUX JIydeii:
Tororpadusi, MaJIOYIJIOBbIC UCCIICIOBAHUS.

MOHOKPHCTAJIbHBIC

IU(PPaKTOMETPbl U

ux

3. YmakoBKHU OJMHAKOBBIX IIAPOB U UX MJIOTHOCTD.
4. Pa30ueHust npocTpaHCTBA HA MHOTOTPaHHUKHU.
5. Hcnons3oBanue pazouenus Boponoro-/lupuxiie B KpUCTATIOXUMHH.
6. CoBpeMeHHBIC METOIbI MPEACKA3aHUs KPUCTAULIHYECKUAX CTPYKTYP.
7. YYEBHO-METOJAUYECKOE U HTHO®OPMALIMUOHHOE OBECIIEYEHHUE
JAACHUIIVIMHBI MOAYJIS)
Ne Ha3Banue u I'og | KonmuectBo Hanuune B KomuuectBo |OOecmedueHHOCTh
/o BBIXOTHBIC JAHHBIC W3Ja | 9K3eMIUISIPOB | DJIEKTPOHHOU acIUpaHTOB, ACTIIMPAHTOB
(aBTOp, BUI M3MAaHUA, | HUS B oubimorexe HCHONB3YIOMHX | TUTEPaTypoH, %o
W3JIaTeNbCTBO, oubmmoTeke Bal'y X YKa3aHHYIO
W3JaHus, YHHUBEPCUTET TUTEPATYPy
KOJIMYECTBO CTPAHHII) a
1 2 3 4 5 6 7
OcHoBHasi TUTEpaTypa
1. | MexMoneKyJspHbIC B
3aUMOJICHCTBUSL. SEC
duznueckas
«KoHcynpTant
MHTEPIPETALHS,
CTY/ICHTa»
KOMITBIOTEPHBIC .
pacdetsl 1 MogenbHbie | 2014 www.studentlibe 1 100
ary.ru/book/ISB
DOTEHIHAIEL N978599632655
[DneKTpOHHBIH 6
pecypc] / U.T. -
Kaman. - M.:
BMHOM, 2014.
2. KBanToBas xumusi. 9bC
Mounekyisl, «KoHcynbTanT
MOJIEKYJISIpHBIE CTY/ACHTa»
CHCTEMBI ¥ TBEP/IbIC 2014 http://www.stud 1 100

Tena [ DIeKTPOHHBIN
pecypc]: yaeOHOe
MOCOOHe /IS BY30B /
Hupenscon B.I'. - 3-¢

entlibrary.ru/boo

k/ISBN9785996
323623



http://www.studentlibrary.ru/book/ISBN9785996326556
http://www.studentlibrary.ru/book/ISBN9785996326556
http://www.studentlibrary.ru/book/ISBN9785996326556
http://www.studentlibrary.ru/book/ISBN9785996326556
http://www.studentlibrary.ru/book/ISBN9785996323623
http://www.studentlibrary.ru/book/ISBN9785996323623
http://www.studentlibrary.ru/book/ISBN9785996323623
http://www.studentlibrary.ru/book/ISBN9785996323623

u3M., uctp. (311.). - M.
BHHOM, 2014.

®u3ukKa TBEPAOIrO
Tena: YueOHOe
mocobwue / FO.A.
Crpexkanos, H.A.

9BC
«Znaniumy»

http://znanium.c

Tensikosa. - M.: U1 2013 om/catalog.php? 100
PUOP: HULI Uudpa- bookinfo=36342
M, 2013.-307 ¢ - 1
ISBN: 978-5-369-
00967-3
®duznka KOHICHCHPOB 9bC
AQHHOTO COCTOSIHHS [ «KoncympTanT
eKTPOHHBIN pecypc] / CTyZIEHTa
Baiikos IO.A., http://www.stud
Ky3uenos B.M. - M.: 2013 entlibrary.ru/boo 100
BMHOM, 2013. k/ISBN9785996
322596
KBanToBas xumusi. 9BC
Monekyisl, «KoHCynpTaHT
MOJICKYJISIpHBIE CTyZACHTa
CHCTEMBI ¥ TBEP/IbIC http://www.stud
. 2012 . 100
Tena [DNeKTPOHHBIH entlibrary.ru/boo
pecypc] / Llupenscon k/ISBN9785996
B.I'. - M.: BUHOM, 310982
2012.
JlonoiHMTe/IbHAS JINTepaTypa
duznueckoe
MarepuanoseneHue. Y.
2. ®azoBble
MpeBpaiieHus B 3E.C
«Znaniumy»
MeTaJlaX U cIiaBax .
[OneKTpOHHBIN ttp://znanium.
pecype] : yuet. 2012 om/cgtaloq. php? 100
mocobue. B3 4./ A K. bookmf;)—50808
denoToB. — MUHCK : -
Beim. mk., 2012. —
446 c.: un. - ISBN
978-985-06-2063-7.
HudpaxroHHbIH
aHayn3 [DIEeKTPOHHBIN 9bC
pecypc] : yueo. «Znaniumy
nocobue / B.M. http://znanium.c
Anunmuk, B.B. 2011 om/catalog.php? 100

ITonapsnos, B.B.
VrioB. — MuHCK:
Beim. mk., 2011. —
215 ¢ - ISBN 978-985-

bookinfo=50698
1



http://znanium.com/catalog.php?bookinfo=363421
http://znanium.com/catalog.php?bookinfo=363421
http://znanium.com/catalog.php?bookinfo=363421
http://znanium.com/catalog.php?bookinfo=363421
http://www.studentlibrary.ru/book/ISBN9785996322596
http://www.studentlibrary.ru/book/ISBN9785996322596
http://www.studentlibrary.ru/book/ISBN9785996322596
http://www.studentlibrary.ru/book/ISBN9785996322596
http://www.studentlibrary.ru/book/ISBN9785996310982
http://www.studentlibrary.ru/book/ISBN9785996310982
http://www.studentlibrary.ru/book/ISBN9785996310982
http://www.studentlibrary.ru/book/ISBN9785996310982
http://znanium.com/catalog.php?bookinfo=508082
http://znanium.com/catalog.php?bookinfo=508082
http://znanium.com/catalog.php?bookinfo=508082
http://znanium.com/catalog.php?bookinfo=508082
http://znanium.com/catalog.php?bookinfo=506981
http://znanium.com/catalog.php?bookinfo=506981
http://znanium.com/catalog.php?bookinfo=506981
http://znanium.com/catalog.php?bookinfo=506981

06-1834-4

3 Manees, Auuapeit
Brnagumuposuy.
Mopgenp nocioiHOro
pocTa pa3OreHuM,
YIIaKOBOK U TpagoB :
MoHorpadus / A. B.
Marnees, A. B. Illytos
;Bal'V — Bnl'Y.—
107 c. : un., Tabi. —
Bubnuorp.: c. 100-107
— ISBN 978-5-8311-
0546-9.

2011 5 1 33

IIporpammuoe ob6ecneuenue u UHTepHeT-pecypcen:

1. Cambridge Structural Database System. Version 1.18. Cambridge Crystallographic Data
Centre, 2015.

2. IlporpamMmHBIH KOMIUIEKC ISl MCCIEIOBAaHUS KOOPAMHAIIMOHHBIX OKPY)KEHHUH B MOJEIH
MOCIOHHOTO pocTa rpadoB CBA3AHHOCTH (perucTparoHHbii Homep Ne2013619399).

3. IlporpammHBI KOMIUIEKC [UIsl TOCTpPOEHHS U uccienoBaHus Mo3auk [leHpoysa
(peructpanuonHblii Homep Ne2014618215).

4. TIlporpamma mnepebopa BapHaHTOB NEPUOJAMYECKUX YIAKOBOK IOJIUIEKCOB B IIOCKOCTH
(peructpanuonnsie Homep No2014661669).

5. Ilporpamma mnepeGopa BapHaHTOB MEPUOJUYECKUX YMAKOBOK MOJUMHUHO B IJIOCKOCTHU
(peructpanronnsii Homep Ne2013619301).

6. Ilporpamma cpaBHEHUS MOJIEKYJSIPHBIX YIAKOBOK B KPUCTAIMYECKHX CTPYKTypax
(peructpanrionnsii Homep Ne2015662262).

7. Ilporpamma  mocTpoeHMss M HCCIEAOBaHMS  0000mIeHHBIX  (pakTtamoB  Posu
(peructpanuonsbiii Homep Ne 2015662240).

8. http://crystal.geology.spbu.ru/studies/materiaux-denseignement

9. http://ums.usu.ru/x-ray/Labs1-4/

Iepuoauyeckue u3aHus:

1. Xypnas cTpyKTypHOI XUMUU

2. Kpucramnorpadus
8. MATEPUAJIbBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUIIJINHBI
MoAayJIs)
1.  Cynep-O3BM «CKU®-Monomax».

N

I[Tepconanbubie kommbloTeps! THna Core i7 2,4 I'Tu (16 GB RAM).

3. Ilo moroBopam o TBopueckoM coapyxectBe Bil'Y ¢ MHCTUTYT 351eMEHTOOPTraHUIEeCKIX
coenunenuii um. A.H. HecmestnoBa PAH, Huxeropoackum rocyaapcTBeHHbIM
yauBepcuteToMm uM. H.W. JIo6aueBckoro nmeeTcsi BO3SMOKHOCTD TTPOBEICHHUS
IKCIIEPUMEHTOB Ha COBPEMEHHBIX aBTOMATHUYECKUX MOHOKPUCTAIBHBIX AHU(PPAKTOMETpaX.

4.  Jloctym k 6a3e manubix Cambridge Crystallographic Data Center (CDC).



http://crystal.geology.spbu.ru/studies/materiaux-denseignement
http://ums.usu.ru/x-ray/Labs1-4/

I Iporpamma cocrasiiena B cootBeTeTBIM ¢ TpeboBannsmu GI'OC BO (YPOBCHDL NOANOTOBKH

KaApoR BbiciieH kpaindukaunmn) no vanpasaenuio 03.06.01 — dusnka u acTpoHoMus
H HaNpaBaeHHOCTH (MPOQGHIIO) N0ATrOTOBKM PU3MKa KOHJICHCHPOBAHHOIO COCTOSHMSI
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