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1. HEJIU U 3AJIAYU JUCIHUTIJINHBI
Lean ocBOeHMSI AUCHUNIMHBI (MOAYJISA):

HGJIBIO OCBOCHUA AUCHUIIIIUHBI — C(bOpMI/IpOBaTB Y CTYACHTA OCHOBHBLIC ITPCACTABJICHHUA
YUYCHHUA O KpHUCTalJIaX, IPUBUTb €MY HABBIKU OIPCACIICHHUA KPUCTATINIMICCKUX CTPYKTYDP.

3agaun:

-00paboTka cTpykTypHOU HH(pOpManuu, morydaemoit merogamu PCA u npyrumu
TU(GPaKIMOHHBIMU METOIAMU, CUCTEMATHU3allHsI CTPYKTYPHOTO MaTepuana,

-BBISBIICHUE W UHTEPIpPETAIUs 3aKOHOMEPHOCTEH, MPUCYLITUX CTPOSCHUIO KPUCTAIITMYECKUX
BEIIECTB, YCTAHOBJICHHE 3aBUCUMOCTH (PU3NYECKUX U XUMHUECKUX CBOWCTB OT CTPYKTYPBI.

Kpucrannoxumusi — Hayka 0 KpUCTAUIMYECKHUX CTPYKTypaxX. DTO BaXKHEUIINI pazien
XUMUH, 0a3UPYIOLIUICS TJIaBHBIM 00pa30M Ha JaHHBIX peHTreHOCTpyKTypHOoro ananusza (PCA), a
TaKKe 3JIeKTpoHOrpaduu 1 HeUTpoHorpapuu.

Copepxanuie TUCHUILIUHBL « KpUCTATIOX MU

- IPEAMET U 3aJ]a4d KPUCTAIIOXUMUMY;

- KPUCTAJNINYECKUE CTPYKTYPBI;

- OCHOBBI PEHTT€HOCTPYKTYPHOTO aHAN3a;

- TPYIIIBI CHMMETPUHU U CTPYKTYPHBIE KIIACCHI;

- 00111251 KPUCTAIIOXUMHUS (TUIIBI XUMUYECKHX CBSI3€H B KpUCTAJLJIaX, CUCTEMaTHKa
KPUCTAIIMYECKUX CTPYKTYP, IIAPOBHIE YIAKOBKH U KJIAJKU, KPUCTAIUIOXUMHUYECKUE PATUYChHI
aTOMOB, H30MOP(}H3M U TOIUMOPHHU3M);

-130paHHbIC IVIaBbl CHCTEMAaTUYECKOW KPUCTAITIOXUMUH (IIPOCTHIE BEIIECTBA, OWHAPHBIE U
TEepPHAPHBIE COCIMHEHUS, CUITUKATHI, OpraHN4eCKHe BEelIecTBa); 00001IeHHAs KPUCTAIIOXUMHUSL.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OOII
Hukn (paznmen) OIT:  B1.0O
TpeGoBanus K MpeABAPUTEIBHOI MOAT0OTOBKE 00y4aK0IIerocs:

JloTIOJIHUTENBbHBIE TIIaBbl KBAHTOBOM XUMHUU
N30pannble r1aBbl GU3NUECKON XUMUN
KBaHnTOBas MexaHMKa ¥ KBaHTOBasl XUMHUS
Koopaunanuonnas xumus

Crepeoxumusi

DU3NKO-XUMUYECKUE METOABI UCCIEIOBAHNS CTPYKTYPbl OPTaHUYECKUX COETUHEHNN
duznyeckas XUMHUs

Oprannueckast XuMus

AHanuTHyeckas XuMus

dusnka

Ctpoenue BelecTa

Heoprannueckas xumus

JAucuMmiImHbl (MOAYJIM) M NPAKTHKH, 1JI51 KOTOPBIX OCBOEHHE JAHHOW THCHMILINHBI
(MoayJis) He00X0AMMO KaK NMpeAlecTBYoIIee:

JlonoHUTENbHBIE TJIaBbl KBAHTOBON XUMUU
N30pannble T1aBbl GU3NUECKON XUMUN

Ou3nyeckue METOAbl UCCIIEIOBAHUS
3. OBPBEM JJUCHIUITVINHBI

O01as TPYyI0EMKOCTD 33ET
YacoB 1o yueOHOMY IIIaHy 108
B TOM YHCJIe:

ayJIUTOPHBIC 3aHATHUS 51
caMoCTOsITelIbHAasE paboTa 37




4. INTAHUPYEMMBIE PE3YJIBTATBI ObYYEHUS 110 JUCHUIIVIMHE,
COOTHECEHHBIE C INTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHUA

OBPA30OBATEJIbHON ITPOI'PAMMBI

OIIK-3.1: [TpuMeHsIeT TEOpETUYECKHUE U TTOTYIMIIMPUIECKUE MOJICIIU MPU PELUICHUH 3a]1a4
XUMHYECKON HapaBICHHOCTH

VYposens 1

VYposens 1

VYposens 1

OCHOBHBIE IIPUEMBI PEHTTEHCTPYKTYPHOT'O aHAJIM3a, €r0 MaTeMAaTUYECKUE
OCHOBBI M HA3HAYEHUE, ONPEICIICHUE NATbHETO MOPSAKA KPUCTAIUIIOB,
IIOCTYJIAThl KBAHTOBOM MEXaHUKH, UCIIOJIb3YyEMBIE NP KBAHTOBO-
XUMHUYECKUX BBIYMCIICHUAX CTPYKTYPBI MOJIEKYJIbI UM KPUCTAILIA
OCHOBHBIE KPUCTAIUIOTpAPHUECKUE CUCTEMbI U TOCTPOCHUE CHHTOHUI Ha
HUX

AJIEMEHTBI U ONIEPALMU CUMMETPHUU, TPAHCIIALMOHHBIE €IUHULIBI U
JJIEMEHTapHbIE TYEHKH 110 bpase

MOCTPOCHHE TPYI CUMMETpUH 1 ux o6o3HaueHue no llendpmucy u
Moreny

BBIJICJICHHE BUHTOBBIX OCEH, INIOCKOCTEN CKOJIBKEHUSA U CUMMETPUS IIyCTOT
npoeKuuy chepudeckue, crepeorpaguueckue, THOMOCTEPEOrPAMUUECKHE,
THOMHYECKHE, ceTka Bynbda, iiaHapHbIN 1 MOISAPHBIN KOMIUIEKC,
OTPaKEHUE HA ITPOCKLUAX IEMEHTOB CHMMETPHUH U T.J.

BBIIEISATh B KPUCTAJUIMUECKOM slUEHKE AIEMEHThl CHMMETPUH U caMy
KpUCTAJIIIOTpapUUECKYIO SUEHKY, JIIEMEHTAPHYIO STUEUKY
IIPEJICTaBUTh T€OMETPHUIO MOJIEKYIIbl M KPUCTAJUIMYECKON SUEHKU JIs
KBaHTOBO-XMMHYECKUX BBIUUCIICHUH CTPYKTYpBI MeTo1aMu ab-initio, PM u
T.J.

OTIpeNeNATh KpUCTALIOrpahuIecKyIo CHCTEMY TI0 ee 0a3ucy
paboTtath ¢ MHAEKCaMu Muniepa s TII0OCKOCTEeH KpucTallia U
HaIpaBJICHUN

BBIIETIUTH 3JIEMEHTHl CAMMETPUHU KPUCTAJLIA, COCTABUTD IPYIIITY
CUMMeETpUH, 0003HA4YNUTh B cuMBoinke MoreHa u lllengnuca
3aMucaTh 3JIEMEHTHI U TPYIIY CHMMETPHUH Ha cTepeorpaduieckoi u
THOMOCTepeorpapuuecKoi MpoeKIuax

M0Ka3aTh HAIMYUE B KpUCTaIOrpaduiyeckoi ssueiike BUHTOBON OCH,
IIJIOCKOCTH CKOJIB3SILIETO OTPAKEHUS U T.1.

OCHOBaMU I'€OMETPUHU U T€OMETPUYECKUX ITOCTPOCHUH, METOJaMHU
BBIUNCJIEHMSI YTJIOB U CTOPOH TPEYTOJbHUKOB, IPABUIIAMU MIOCTPOEHUS
IUIOCKOCTEN TPEXMEPHON CUCTEMBI KOOPAMHAT B IBYXMEPHOM
IIPOCTPAHCTBE U T.JI.

OCHOBaMH OINITUKH U MOHATUSIMH O THIIAX 3JIEKTPOMAarHUTHOIO U3ITyYEHUS U
UX 0COOCHHOCTSIX

OCHOBaMH KBAaHTOBOI MEXaHUKH, UCIOIb3yEMbIMU TIPU BBIUNCICHUH
CTPYKTYPBI MOJIEKYJI U KPUCTALITMYECKUX CTPYKTYpP, OCHOBaMHU BbIOOpa
(YHKIIMOHAJIOB U METOJIA JIJIsl TOCTPOEHUS KBAHTOBO-XMMHUYECKON MOJIETTH
JJIEMEHTAPHOU SYEHKH

OIIK-6.3: IlpencraBnser pe3ynbTaThl padOTHI B BUJIE TE3UCOB JIOKIaa HA PyCCKOM U
AHTJINIICKOM S3BIKE B COOTBETCTBHU C HOpMaMH U IIpaBUJIaMU, MIPUHATBIMHA B XHMHUYCCKOM

CO00IIIECTBE
Yposens |

OCHOBHbI€ 3Tanbl 0pOpMIIEHUS Hay4HOH MH(OpPMAaLK B BUJIE TE3UCOB
MeTO/Ibl pabOThI C OCHOBHBIMU Opay3epaMM U CTaHAAPTHBIM MIPOTrPAMMHBIM
o0ecrieyeHreM, yCTaHAaBIMBAEMbIM Ha MEPCOHAILHBIN KOMITBIOTED
OCHOBHBIC ITpaBUJjIa pa6OTBI C TCKCTaMH, IIOCTPOCHUA U COTIaCOBAHUSA
MIPEIOKEHU I

HCIOJIb3YEMYIO TEPMUHOJIOTHIO HA PYCCKOM M aHTJIMHCKOM SI3bIKaxX



Yposens 1

Yposens 1

0(OpMHTH TE3UCHI HA OyMaKHOM U AJICKTPOHHOM HOCHUTEJIE
IPaMOTHO CTPOHTH MPEAIOKEHHSI HA PYCCKOM M aHTIIHMICKOM SI3BIKAaX

OOLIMPHBIM CIIOBAPHBIM 3allacOM M 3HAHHUEM PYCCKOTO U aHTJIMHCKOTO SI3bIKa
HaBbIKaMU CO3/IaHUA U PabOTHI C TOKYMEHTaMU Ha KOMIIbIOTEPE,
o(opMIIeHUS ITpEe3eHTAIIHMA

CHOCOOHOCTBIO UTeHUS WH(GOPMAIIMU Ha aHTJIMHCKOM M PYCCKOM SI3BbIKaX

OIIK-6.4: '0TOBUT Ipe3eHTAIMIO 110 TeMe PaOOThI U MPEJCTABISAET €€ Ha PYCCKOM U

AHTJIUHCKOM SI3bIKaX
VYposens 1

VYposens 1

Yposens 1

npaBuiia opOpMIICHHS U TAMMIUIEHC IPEACTABICHUS IPE3eHTAlUN
AJIEKTPOHHBIE 0a3bl TAHHBIX, B TOM YHCIIE XUMHUECKOW HAPABICHHOCTH,
IIOMCKOBBIE HHTEPHET-PECYPCHI

BBIJICJIUTS 1I€JTH, 33]Ja4l, OOBEKThI, METO/IbI, COJICPKAHNE, BHIBOJIBI
IIPE3EHTALUN

0T00paTh WILTFOCTPAIIMOHHBIH, TPadUUECKUil U TEKCTOBBIA MaTepHall s
IIPE3ECHTALNN

paboTaTh C HHTEPHET-PECYPCAMU U 3JIEKTPOHHBIMU 0a3aMU JaHHBIX

HaBbIKaMU paboThI ¢ rpaUuecKUMHU, TEKCTOBBIMU peJaKTOPaMHU U
penakTopamu u3o0pakeHui, makerom PoverPoint

YMEHHEM OCYIIECTBIIATH MOMCKOBBIE 3alIPOChl HA MHTEPHET-pecypcax U
ANIEKTPOHHBIX 0a3ax JaHHBIX

TPaMOTHOM PEYBIO U IPABHIBLHBIM U3JI0KEHUEM MBICTH Ha PYCCKOM U
AHTJIMHACKOM SI3BIKax

5. BUJAbl KOHTPOJIsA

Bunbl KOHTpOJISL B ceMecTpax:

3a4eThl | 7

6. A3BIK IIPEIIOJJABAHUA

SI3bIK IpenofaBaHus: PyCCKUM.

7. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAYJISA)

Kon HanmeHnoBaHue pa3jeiioB u Bun Cemectp | HacoB | HUctou- | Ilpumeuan-
3aHAT. TeM 3anatua | / Kype HHUKH ue
Paznen 1. Beenenue
1.1 [BBenenue Jlex 7 2 JI1.1JI11.2
JI1.3J12.1
J2.2J12.3
J12.4 J12.5
Pa3nen 2. OCHOBEI
PEHTT€HOCTPYKTYPHOTO aHAJIN3a
2.1 | OCHOBBI pEHTTEHOCTPYKTYPHOT'O Jlex 7 1
aHam3a
2.2 | OcHOBBI pEHTT€HOCTPYKTYPHOTO IIp 7 4
aHam3a
2.3 | OCHOBBI pEHTT€HOCTPYKTYPHOTO Cp 7 7
aHaJIu3a




Paznen 3. I'pynnbl cuMMeTpuun 1
CTPYKTYPHBIE KJIACChI

3.1 |I'pynmel cMMMETpPUH U Jlex 7 4
CTPYKTYPHBIE KJIACCHI
3.2 |I'pynmsl CUMMETpPUU U IIp 7 4
CTPYKTYPHBIE KJIACCHI
3.3 |[I'pymnmsl cMMMETpPUU U Cp 7 8
CTPYKTYPHBIE KJIACCHI
Pa3nen 4. OcHOBEI
KPUCTAIIOXUMHUH
4.1 | OCHOBBI KPUCTAIIIIOXUMUHU Jlex 7 4
4.2 | OCHOBBI KPUCTAJITIOXUMUU IIp 7 8
4.3 | OCHOBBI KPUCTAJITIOXUMUU Cp 7 8
Paznen 5. Cucremaruueckas
KPUCTALIOXUMHUS
5.1 [Cucremaruueckas Jlex 7 2
KPUCTALIOXUMHUS
5.2 |Cucremartnueckas Ip 7 10
KPUCTALIOXUMHUS
5.3 | Cucrematuyeckas Cp 7 7
KPUCTALIOXUMHUS
Pa3gen 6. O0001meHHas
KPUCTAIIOXUMHUS
6.1 | OO6oOmeHHas KPUCTAIIIOXUMUS Jlek 7 4
6.2 | O6001eHHas KPUCTAIOXUMUS ITp 7 8
6.3 [O060061menHas KpUCTATNIOXUMUS Cp 7 7

Cnucok 00pa3oBaTeJbHBIX TEXHOJIOTHI

JuckyccroHHbIE TeXHONIOTUH (popyMm, CUMIIO3UYM, 1e0aThl, aKBapHyMHast TUCKYCCHS,
naHeJIbHast JUCKYCCHs, KPYIJIbIA CTO, (PaCHIIUTUPOBAHHAS U T.J.)

HNupopmannonusle (11(ppoBbIe) TEXHOIOTUN

TexHomornu Pa3BUTHA KPUTUYCCKOTO MBIIIJICHUS

Texnomorun Pa3BUTHA JM3aH-MBIIIICHUS

DN | B~ W]

AKTHUBHOE CITyIlIaHUE

8. OHEHOYHBIE MATEPHAJIbI JI51 IIPOBEJEHUA TEKYIIEA U
NPOMEXYTOYHOU ATTECTALIMHU

8.1. OueHo4HbIe MaTEepHAJIBI /IS IPOBEACHHUS TEKYLIEH aTTecTaluu

OcHOBHBIE BOIIPOCHI MOJATOTOBKH K MOJIyJIbHOM paboTe Nel

1. McTopus pa3BuUTHS KPUCTATUIOXUMHUU
2. ludpakius peHTTeHOBCKUX Jydel. Y paBHeHue Jlays. MeToapl morydeHus




nu(dpaKkIIMOHHON KapTUHBI. ABTOMaTH4ecKue audpakroMeTpsl. Y paBHenne bparra-Bynbda.

3. Pentrenorpadus.
. Hetitponorpadwus.
. DnexTpoHorpadus.
. Kpucrannorpaduueckue npoekuuu: chepuueckas, crepeorpapudeckas.
. Kpucrannorpaduueckue npoekuuu: rHoMmoctepeorpaduueckas, THOMUYECKas.
. PeTukynsapHas mioTHOCTb.

9. [IpocTpaHcTBeHHas pelieTka. BHyTpeHHSS CUMMETpUs KpucTallia.
[Tapannenenunen mOBTOPSEMOCTH.

10. IIpocTthie hOpMBI KPUCTAIIIIOB

11. InoTHemas ynakoBka 1apos.

12. DHanTHOMOp(U3M. AHU30TPOIIHS KPHCTAIIIOB.

13. Ctpykrypa nb1a. Bonopoanas cBs3b. Bona

14. OTKpBITBIC 3JIEMEHTHI CHMMETPUU U UX COUETAHUS C TPACIISIIIUSIMU.

15. 3akppIThIe ONIEpallUK U JIEMEHTHl CHMMETPUN KPUCTAIIIIOB.

16. Dueprus pemerku u uukia bopua-I'abepa.

17. U3omopdu3M 1 moumMopusm.

18. Crpykrypsl 6uHapubix coequnenuit (NaCl, CsCl, ZnS (cdaneput), ZnS (BropTuT),
NiS, BN, CaF2 (¢mrooput), TiO2 (pyruin), Cu20 (xympur), FeS2 (mupur)).

19. ®ynepens! u HaHOTPYOKHU. Kprcramunueckas cTpykrypa?

20. Kpucranioreses B pacTBOpax

21. Kpucramioreses B paciuiaBax

22. Ot 4ero 3aBUCUT CIAHHOCTh KpUCTaiLia?

23. IloHaTHe KpUCTAIIMUECKON CTPYKTYpbl. OCHOBHBIE MOJENHN (CTATUYECKUE U
JUHAMHUYECKHE, TUCKPETHbIE U KOHTUHYAIbHBIE).

24. CuMMeTpus MOJIEKYJT ¥ BHEIIHEH (opMbl KpucTaiuioB. Kpucramiorpapudeckue
TOYEYHbIE TPYMIIbI (32 KPUCTAINIMYECKUX KJIacca).

25. BunToBsie ocu. [1110CKOCTH CKONB3SIIIETO OTPAKEHUSI.

26. CTpyKTYypHBI€ THIIBI IPOCTHIX BEIIECTB (METAJJIbI U HEMETAJUIbHI)

277. MonexynspHble KpUCTAILIbI (OPraHUYECKUE COSIMHEHMS])

28. CTpyKTypa KOOPAMHAIIMOHHBIX coenuHeHui. KoopauHaimoHHoe Yucio u
KOOpJMHAIIMOHHBI MHOTOTpaHHUK

29. XKuakue kpucramibl. XapakTepucTuka. JKuJIKOKpUCTAIIINYECKOE COCTOSTHUE.

30. CummeTtpust BHenTHe#H ¢popmMbl kKpuctamuioB. Kpucramiorpagudeckue ToueuHbIe
rpynnsl (KpucTaunyeckue kiaaccbl). CHHIOHHH.

31. IlnoTHeliue mapoBble YIaKOBKU U KIIAJKH.

32. CTpyKTypHBIN TUIT IEPOBCKHUTA.

33. CTpyKTYpHBI{ THUII IITTUHEH.

34. KpucTamuioXuMus CUITUKATOB.

35. Kpucramimueckue COCTOSIHUSI 0JI0Ba M €70 COSTMHEHUM

36. Kpucraminueckue COCTOSIHUSI CEpbl U €€ COeTMHEHU I

37. AnnoTtporHble MOAU(PHUKAIIMH YTIIEPOIa.

38. MonekymnspHble KpUCTAIBI (OpraHMYeCKUue COeAUHEHHs ). MeXMOIeKyIsIpHOe
B3aMMOJIEMCTBHE B aTOM-aTOMHOM IIPEJICTaBICHUN

39. ledexThl B KpUCTAJUIaX U UX BIMSIHUE HAa CBOWCTBA KPUCTAIIOB

03O L K~

OcHOBHbIE BOIIPOCHI MOJTOTOBKU K MOAYJIbHOM padote Ne2

. Kpucrannorpapuueckue npoexuuu: cerka Bynbda.

. OgHomepHsIi pan. Ilepuon naeHTUUHOCTH.

. Tpancasanus. /IsymepHas pemerka. Buasl napamienorpaMMoB.
. Kpucrannorpagpuueckue cucrembl. CHHTOHUU.

. DnemMeHTapHas suelka. TUIbl peleToK.

. CUMBOJIBI y3JI0B, pPAJI0B U INIOCKOCTEH.

. OHeprus peleTku. YpasHeHne bopHa.

NN DR W



8. Jloka3aTb OTCYTCTBHE B KpUCTAJIaX OCEH 5-ro mopsiika v MOPSAKOB BBIIIE MIECTOTO.
KBazukpucramibl.

9. KoopanHanimoHHOE YUCII0 U KOOPIMHAIIMOHHBI MHOTOTPaHHUK.

10. PemeTr4aroe ctpoeHnue rpadura.

11. ToueyHble rpynIibl CAMMETPUHU PEIIETOK HU3IINX CUHTOHUU.

12. ToyeyHsble TPyNIIbl CAMMETPUHU PEIIETOK CPETHUX CUHTOHUM.

13. Pemi€Tku BHICIIMX CUHTOHUHI U UX TOUYEUHbIC TPYIIbl CAMMETPHUH.

14. IIpaBuibHbBIC MHOTOTPAHHUKH. BhIieieHre B pealibHbIX KpucTauiax. [lapameTpsl

15. DHeprus pemetku. YpaBHenre KanycTuHCKoro.

16. UeMm onpenensieTcs XxapakTep AByMEPHOUN pelieTKu?

17. Yem onpenensercs dJeMeHTapHas sueiika u ee popma?

18. IIpuMUTHBHEIC SJIEMEHTAPHBIC TYCUKHU, COOTBETCTBYIOIINE KPUCTALIOTPAPUISCKIM
CUCTEMaM.

19. Tunbl XUMHYECKUX CBsI3el B KpucTaiiaX. IOHHBIE, aTOMHBIE, MOJIEKYJISPHBIE
KpucTauisl. MeTtaibl

20. ba3bl cTpyKTYypHBIX JaHHBIX. MIcrioyib30BaHUE PEHTTEHOCTPYKTYPHBIX U KPUCTAILIO-
XUMUYECKHUX JaHHBIX B XUMHUU, MOJICKYJISIPHON OUOJIOTHH.

21. Pemetrku bpaga. IIpocTpancTBEHHBIE IPYIIIBL.

22. KpucranioxuMuueckue paauycbl. MeTainyeckre 1 MOHHBIE PATUuyCHhl.
KoBasieHTHBIE U BaH-€p-BaaIbCOBBI PAINYCHI.

23. JlebexTsl B KpuCTAIIaX: BAKAHCHH

24. JlebekTsl B KpUCTAIIAX: MEXKI0Y3JIHS

25. JlebekTsl B KpUCTAILIAX: JUCIOKAITUN

26. JledexTsl B KpucTayuiax: nedopmManuu

27. DneMeHTbl CHMMETPHUH U ONIEPALIUN CUMMETPUN

28. BelpamuBaHue KpUcTamioB — MeTo] HoXpajibCKoro

npakTuieckue padbotsl mo Temam Ne 1 - Ne 6

croco0: Ha KOMIIBIOTEpE

PE3yNbTaThI: MIPE3EHTAINS Ha PYCCKOM U aHTJIIMICKOM SI3BIKaX
3 pabotsl (10 15 GamioB kKaxaast)

2.BU:

KoHTposbHast padota Ne 1 (mo 10 6amnoB)

KOHTposbHast padorta Ne 2 (1o 10 6anmios)

Croco0: TpaJANIIMOHHBIN

pe3yabTaThl: 0OPMIICHHBIE 10 33JJaHUI0 OyMakKHbIE OJIAaHKU C PEIICHUSIMHU

3.BUJ: BUJ: BHIIOJIHEHHE CAMOCTOSITETIbHOM paboTHI - 10 12 Oamos

Croco0: Ha KOMIBIOTEPE

PE3yJIbTAThI: TE3UCHI JOKJIaa HAa PYCCKOM M aHTJIMHCKOM sI3bIKaX, 0()OPMIICHHBIC B
COOTBETCTBUU C TPEOOBaHUSAMU

4. Buj: nmocemaemocTts - 0,5 6ana - 3aHaTHE
8.2. OneHo4HbIe MaTepHAJIbI JJIsI IPOBEJCHHUS IPOMEKYTOYHOM aTTeCTALIUH

Bormpocs! k 3auery.

1. Kpucrannudeckas cTpyKTypa U CIIOCOOBI €€ MOJISTTUPOBAHMS.

2. OIHOMEpPHBIN pAll, TPAHCIALMS, IEPUO UICHTUYHOCTH. J[ByMepHas pelerka.

3. ba3sl CTpYKTYpHBIX AaHHBIX. Mcrionb30BaHME PEHTIEHOCTPYKTYPHBIX U KPUCTAJLIO-
XUMHUYECKHX JAHHBIX B XMMHH, MOJIEKYJISIPHON OMOJIOTHH.

4. CrepeoXHMMHYECKUI U KPUCTAILUIOCTPYKTYPHBIA aCIIEKThl KPUCTAITIOXUMHUH.

5. OCHOBBI PEHTT€HOCTPYKTYpHOT0 aHain3a. CpaBHeHUE NU(PPaKIIMOHHBIX METO/I0B
M3YYEHHUS KPUCTAIIINYECKON CTPYKTYpHI (peHTreHorpadusi, HeWTpoHOrpadus, 3JeKTpOHOTrpadusi).
6. Cummetpus BHemHel ¢popMbl kpuctamioB. Kpucramiorpapuueckie ToueyHbIe

TPYIIIBI (KpUCTATNYECKUE Ki1acchl). CHHTOHHH.



7. BHyTpeHHss1 cuMMeTpus KpucTtauia. Kpucramimdeckas peierka. DieMeHTapHast
sueiika. Tpancnanus. BuntoBbie ocu. [110CKOCTH CKOMB3SIIIETO OTPaKEHUS.

8. Pemietku bpapa. [IpocTpaHCTBEHHbBIE TPYIIIIBL.

9. Tumnbl XUMUYECKUX CBSI3€H B KpUCTAJLIaX.

10. InoTHemmMe mapoBbie YIIAKOBKU U KJIAJKHU.

11. Kpucranioxumuyeckue paanycbl. MeTalinueckrue U MOHHbIE paanychl. KoBalieHTHBIE
U BaH-J/IepP-BaalibCOBBI PAJINYCHI.

12. KoopiMHALIMOHHOE YHCIIO M KOOPAUHAUMOHHBIM MHOTOTPAHHUK

13. CTpyKTypHBIE TUITBI IPOCTHIX BEIIECTB U OMHAPHBIX COCTUHCHHI.

14. CTpyKTypHBII THIT IEPOBCKUTA.

15. CTpyKTypHBII TUIT LITTAHEIIN.

16. Kpucramioxumusi CUIIMKaTOB.

17. Kpucramindeckasi CTpyKTypa KOOPJAUHALUMOHHBIX COSAMHEHUH.

18. MouekynsipHble KPUCTAILIBI (OPraHUYECKHE COCTUHEHUS).

19. MexMouteKyIsipHOE B3aUMO/IEHCTBUE B aTOM-aTOMHOM IPE/CTABICHUN (OpraHuYeCcKue
KpUCTAJLIIBI).

20. )KuaKOKpUCTANINYECKOE COCTOSTHUE.

8.3. TpeGoBaHus K PeliTUHI-KOHTPOJIIO

Peiituar quctumuasel - 100 6amioB (3auet 040 6amios)

1. mpakTuueckue padotsl 1o TeMam Ne 1 - Ne 6 - 3 pabotsl (10 15 6amnoB kaxmast)

2. koHTpOdbHas padora Ne 1 (mo 10 6amnoB), koHTposibHAs paboTa Ne 2 (o 10 6amion)
3.BBINOJIHEHUE CAMOCTOATENLHON PaboThI - 10 12 Gamios

4. Bua: oceniaeMocts - 0,5 Oamna - 3aHsTHE

9. YYEBHO-METOJUUYECKOE U UH®OPMALIMOHHOE OBECHEYEHUE
JUCLUILIMHBI (MOLYJIS)

9.1. Pexomenayemasi 1uTeparypa

9.1.1. OcHoBHast IMTEPaTypPa

HIndgp Jluteparypa

JI1.1 |®wunaros, KpuBoBuues, byOHoBa, Cucremarndeckasi Kpuctauioxumusi, CaHKT-
[TerepOypr: M3narenscTBO CankT-IleTepOyprckoro rocy1apcTBEHHOTO YHUBEPCUTETA,
2019, ISBN: 978-5-288-05958-2,

URL: https://znanium.com/catalog/document?id=373603

JI1.2 | ®dunaros C.K., Kpusosuues C.B., O0mas kpucramioxumus, Cankr-Ilerepoypr:
N3narensctBo Cankr-IlerepOyprekoro rocyaapctBeHHoro yausepcurera, 2018, ISBN:
978-5-288-05812-7,

URL: https://znanium.com/catalog/document?1id=333199

JI1.3 |bacanaes 0. M., Kpucramiodpusuka u kpucramnoxumusi, Kemeposo: KemI'Y, 2020, ISBN:
978-5-8353-2721-8,
URL: https://e.lanbook.com/book/162600

9.1.2. JlonosiHMTEIbHAS JIUTEPATYPA

HIndp Jluteparypa

JI2.1 |Jleontok, Konopynuna, BonkoBa, MansiieB, Kpucramnorpadus: 3apoxaecHue, pocT 1
Moponorus kpucramioB, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-04738-7,
URL: https://urait.ru/bcode/539170

JI2.2 |baraes, bataes, Kpucramiorpagus. ®opmbl KpUCTAIUIMUECKUX MHOTOTPaHHUKOB,
HoBocubupck: HoBocubupckuii rocynapctBeHHbli TexHndeckuil yausepcuret (HI'TY),
2018, ISBN: 978-5-7782-3708-7,

URL: https://znanium.com/catalog/document?1d=396046




JI2.3 |baraes, baraeB, Kpucrtamnorpadus. O6o3HaueHrne U BHIBOJ] KJIACCOB CUMMETPHH,
Hoocubupck: HoBocubupckuii rocynapctBeHHblit Texanueckuii yausepcuret (HI'TY),
2018, ISBN: 978-5-7782-3707-0,

URL.: https://znanium.com/catalog/document?id=396045

JI2.4 |baraes, baraes, Jlazypenko, Kpucramiorpadus. MeTo s mpoeiupoBaHus KPUCTAILIOB,
Hoocubupck: HoBocubupckuii rocynapctBeHHblit Texanueckuii yausepcutet (HI'TY),
2018, ISBN: 978-5-7782-3709-4,

URL: https://znanium.com/catalog/document?id=396044

JI2.5 |baraes, batae, Becenos, Kpucramiorpadus. MaaunupoBanue rpaneit u pedep
kpucramio, HoBocubupck: HoBocubupckuii rocy1apCcTBEHHBIN TEXHUYESCKHMA
yauepcutet (HI'TY), 2019, ISBN: 978-5-7782-3870-1,

URL: https://znanium.com/catalog/document?id=396043

9.3.1 IlepeyeHb NPOrpaMMHOI0 odecredeHust

1 Adobe Acrobat Reader

2 OpenOffice

9.3.2 CoBpeMeHHbIe MPO(eccHOHAIbHBbIE 0a3bI JAHHBIX U HHPOPMAIHOHHBbIE CIIPABOYHbIEC
CHCTEMBbI

1 BJI Web of Science

BJI Scopus

b1 INSPEC EBSCO Publishing

2
3
4 Kypnanst American Institute of Physics (AIP)
5

Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU (nmoamnucka Ha >xypHaib1)

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOY JIS)

AyauT-1 Oo6opynoBanue

5-310 [TpoexTop Dxpan Kommbrorep (MOHUTOD, CUCTEMHBIH OJI0K, KJ1aB., MbIIb) Jlocka -
lmt. Tpubyna -1 mr. KomniexT yue6Hol mebenu

5-311 [Tpoextop Dxpan Kommnbrorep (MOHUTOP, CUCTEMHBIN OJIOK, KiIaB., MbIIb) Jlocka -
1. Tpubyna -1 mwt. Kommekt yuebnoit medenu Ctenp "llepuonnueckas tabauna

11. METOJANYECKUE MATEPHAJIBI VIS OBYYAIOIUXCS IO OCBOEHUIO
TV CIHMUIIAHBI

YyebHo-MeToAnYeCKOe U MHPOPMAIIMOHHOE 00ecTieueHre JUCITUTITMHBI

1) Pexomenayemas nurepatypa

a) OcHOBHas IUTEpaTypa:

1. bacanaes, F0.M. Kpucrannodusuka u kpucrauioxumus / KO0.M. bacanaes; Mun. o0p. u
Hayku P®O, ®I'BOY BIIO «KemepoBcknii rocy1apCTBEHHBIN YHUBEpP-CUTET». — KemepoBo:
KemepoBckuil rocynapcTBeHHbl yHUBepeuTeT, 2014. — 403 c.: ni. — Pexxum ocrymna:
http://biblioclub.ru/index.php?page=book&id=278304

2. Ypycos B.C., Epémun H.H. Kpucramnoxumus. Kparknii Kypc. MI'Y, 2010, 256 c.—
DIeKTpOHHBIN pecypce. - Pexxum noctyna: http://www.iprbookshop.ru/13343.html

3.[lyraues, B.M. Kpucrannoxumus / B.M. [lyraues. — KemepoBo: Kemeposckuit
rocynapcTBeHHbIN yHuBepcuteT, 2013. — 104 c. — Pexxum nocrtyma: http://biblioclub.ru/index.php?
page=book&id=232461.

0) JonomuuTenpHAs TUTEpATypa:

1. benos H.I1. OcHoBHI kpucTamuiorpadguu u kpuctawiohusuku. Yacts [. Beenenne B
TEOPHIO0 CHUMMETPUHU KPUCTAIOB [ DIIEKTPOHHBIN pecypc]: yueObnoe nmocodue. — CII6.:
Yuusepcurer U'TMO, 2009. — 45 c. — Pexum gocryna: http://www.iprbookshop.ru/67480.html




2. Ctpoenne BemecTBa. CTPOCHHE KPUCTAIIIOB [ DIEKTPOHHBIN pecypc|: yueOHoe
nocobue / A.M. I'ony6eB [u ap.]. — M.: MOCKOBCKHI TOCYTapCTBEHHBIN TEXHUUECKHI
yHuBepcuteT umeHu H.O. baymana, 2010. — 36 ¢. — Pexxum nocryna:
http://www.iprbookshop.ru/31270.html

3. KynpusinoB M.®@., Pynckas A.T'., Kodanosa H.b., Kabupos 10.B., Pazymuas A.T.
CoBpeMEHHbIE METO/Ibl CTPYKTYPHOTO aHaiu3a BemecTB. FODY. 2009. 288 c. — DneKTpOHHBII
pecype. - Pexxum nocryna: http://www.iprbookshop.ru/47135.html

4. HoBocenog, K.JI. OCHOBBI reoMeTpUUECKON KpucTajiorpadpuu /

K.JI. HoBocenos;— Tomck: M3aatenbcTBO TOMCKOro MOIUTEXHUUECKOTO YHUBEPCUTETA,
2015. 73 c.: un., Tabu., cxem. — Pexxum moctyma:

http://biblioclub.ru/index.php?page=book&id=442772

5. Pemmniens, A.A. Hectexuomerpus B TBepom tene / A.A. Pemmens, A.W. I'yceB. —
Mocksa: @usmarnurt, 2018. — 638 c.: uin. — Pexxum nocrymna:

http://biblioclub.ru/index.php?page=book&id=485335

CoBpemenHble npodeccruoHanbHble 0a3bl JAHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE
CUCTEMBbI

* OBC «ZNANIUM.COM» www.znanium.com;

* ObC «YHuBepcuteTckas 6ubnanoreka onnau» https://biblioclub.ru/;

* ObC «Jlanby http://e.lanbook.com

[Tepeuens pecypcoB nHGOPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHON ceTu «HTepHeTY,
HEOOXOMMBIX JUISi OCBOCHHS AUCIUILTHHBI

* DiilekTpoHHAas oOpaszoBatenbHas cpena TBI'Y http://Ims.tversu.ru

» Hayunas 6ubmuoreka TBI'Y http://library.tversu.ru

* Caiit o xumuu http://www.xumuk.ru/

* Caift xumuueckoro ¢akynbrera MI'Y
http://www.chem.msu.ru/rus/teaching/phys.html

Metoanyeckre MaTepHabl 11 00yJaromuXcs 0 OCBOCHUIO TUCIIUIUIMHBI

1. 3aaHus U KOHTPOJIb CAMOCTOSTENILHOW PabOThI

Ilepen kaXkaAbIM MPaKTHUECKUM 3aHATHEM HEOOXOAMMa CaMOCTOsITeNIbHas paboTa 1o
MOJTrOTOBKE K €r0 BBIIOJHEHUIO 10 MHAWBUAYAIBHBIM TeMaM. J[i1s aToro oGyyaromemycs
IPEeUIaratoTCcsi TEMBbI JUI CaMOCTOSATENIbHOM MPOpaboTKu. JlaHHbBIE, KOTOpbIE OYIyT MOTYYEHBI B
pe3ysbTaTe BHIIOJIHEHUS TeM, OyAyT HUCIOIb30BaHbI B IPaKTHUECKUX paboTax. Bee mpakTuueckue
paboThl, HE BBHINIOJIHEHHBIE B ayAUTOPHBIE YaChl 3aHATHH, TaK K€ OCTAIOTCS B KaYeCTBE JIOMAIIHETO
3agaHust. CpoK BBINOJIHEHUS — JIBE HEJIeNH, TIOCIE Yero MaKCUMalbHOE KOJIMYECTBO OANJIOB 32
COOTBETCTBYIOILIEE 3aJaHUE CHUIKAETCS B JIBa pasa.

2.Meronnuueckue ykazaHus M0 MOATOTOBKE K MPAKTUYECKUM 3aHATHAM

JIaHHBIN KypC OTHOCUTCS K 0053aTeIbHBIM JUCHUIUIMHAM U SBJISETCS BaXKHBIM IS
CTYJEHTOB, CHEIUAIN3UPYIOIINUXCS Ha BceX Kadeapax XMMUKO-TEXHOJIOTHYECKOro (akynbTeTa.
Crneuunguka Kypca 3aKiI04aeTcs B TOM, YTO BCE TEMbI CBA3aHbI MEXy co00i. [loaTomy n3yuenue
KaKI0U MOCIeAYIOUIei HeNb3sl HAaYMHAaTh, HE U3Yy4YUB Mpeaplayiyto Temy. Takum o6pa3om, u3ydarhb
MaTepurail He0OX0AUMO CUCTEMaTHYECKH U 0CO00 OCTaHABIMBATLCSA HA KOHTPOJIE 3HAHUIN
CTYJICHTOB.

B cBs3u cO 3HaUUTENBHBIM COKpallleHneM 00beMa ayIUTOPHOIN Harpy3Ku caMOCTOATEIbHAs
paboTa npu U3yueHUH JJTaHHOTO Kypca UrpaeT pellarollyo poiib. BeiaencTsue 3Toro B kKauecTse
YCBOEHHUS MTPONUIEHHOTO MaTepuiia CTyAGHTaM, 3aJjaeTcsl JOMalllHee 3aJaHne, IpeiaraloTcs
KOHTPOJIbHBIE pa0OThI B K&KJIOM MOJYJI€ U Ha Ka)KZIOM HOBOM 3aHATHUU MTPOBOAMUTCS IKCIIPECC-
onpoc. Ha 3ansaTusx Taxke 60JbI10€ BHUMaHUE YAEISETCS HAMCAHUIO CTY/IEHTaMHU TE3UCOB
JOKJIAJIOB C LIEIbI0 IPOBEPKU YMEHUSI CAMOCTOSITENIbHO MPOpadaThiBaTh HAYUHYIO JTUTEPATYPY U
JTOKJIaJIbIBaTh €€ KOJIEraM.

TemaTnueckoe HaMOJIHEHUE TUCIUITIMHBI (IJ151 TOMOJIHUTEIBHOTO CAaMOCTOSATEIIEHOTO
U3YUYCHHUS)



1. BBEJJEHUE

[IpenMer u 3a1auu KpucTaLIOXUMIH. KpucTamindeckas CTpyKTypa U ClIOCOOHI ee
MOJIeNIUpOBaHUs. TEenaoBoe IBUKEHUE aTOMOB. DJIEKTPOHHAS TUIOTHOCTH (TOMOJIOTHYECKUN
aHayn3). ba3bl CTPYKTYpHBIX JaHHBIX.

CrepeoXMMHUECKUN U KPUCTAJUIOCTPYKTYPHBIM aClIeKThl KPUCTANIOXUMUU.
Hcnonb3oBaHne pEHTICHOCTPYKTYPHBIX U KPUCTAIIIOXUMUYECKHUX JAHHBIX B XUMUH,
MOJIEKYJISIpHOU Onosoruu. O6001IeHHAs KPUCTATUIOXHMHSL.

2. OCHOBBI PEHTTEHOCTPYKTYPHOI'O AHAJIM3A

Judpaxius peHTTeHOBCKUX Jydeid. Y paBHeHue Jlays. MeTo sl moaydeHus
Iu(dpaKIIMOHHON KapTUHBI. ABTOMaTH4ecKue audpakroMeTpsl. Y paBHenne bparra-Bynbda.
WHaexcel y310BbIX CeTOK. MeXIUIOCKOCTHBIE pacCTOSIHUS. IHTEeHCUBHOCTD TU(MPAKIIHOHHOTO
ny4a. CtpykrypHas ammaryaa. @opmyia 3JIeKTPOHHON MIIIOTHOCTH.

CpaBHenue nudpakinOHHBIX METOI0B U3YUEHHUS KPUCTAIINYECKON CTPYKTYpPHI
(pentrenorpadus, HeUTpoHOrpadus, EKTPOHOTrpadms).

3. I'PYIIIBI CUMMETPUUN U CTPYKTYPHBIE KIIACCBI

CummeTpuiiHbIe ONIEpALMH U 3JIEMEHThI cuMMeTpur. [I0OBOpOTHBIE 1 MHBEPCUOHHBIE OCH.
MexyHapoiHas HOMeHKIaTypa (cumBoJibl ['epmana - MoreHa) u cuMMeTpHiiHbIe 0003HaUCHUS
[endmuca. Toueunslie rpymnmbl. OObIYHBIE U cTepeorpaduueckue npoeku. CUMMETpHs
MouieKkyJl. CTpyKTypHbIE KJIaCChl 1 CUMMETpPHITHBIE cBOMCTBa MoJieKyJ. [lonsspHocTs 1
XUPATBHOCTh MOJIEKYJ. DHaHHOMEpbl. MHOTOrpaHHUKU. M3031pb! 1 uX KoMOuHauu. M30roHEIL.

Tpancnauus. [lapannenenunens! noBropsieMocTu. Kpucraminueckas penieTka u ee
cUMMeTpus. DiaeMeHTapHas suelika. Kpucrannorpaduueckue TouedHbIE TPYIIIBI
(KpUCTAJLTMYECKHUE KITACCHI).

3aBHCUMOCTH (PU3NYECKUX CBOMCTB KPUCTAIIIOB OT UX cUMMeTpuH. CBOMCTBA KaK TEH30DbI
2-ro panra (3JeKTPOIPOBOAHOCTD, TUINEKTPUUYECKAs TPOHUIIAEMOCTh, TEIIJIOBOE PACUIUPEHUE U
ap. [Inpo- 1 nbe303JIeKTpUUECKUE CBOMCTBA.

Bunrosslie ocu. IlimockocTu ckomab3siero orpaxxenus. Pemerku bpass.

[IpocTpaHCcTBEHHBIE TPYIITBI CHMMETPHUH (IPUHLIUII UX BbIBO/A). CTPYKTYpPHBIE KJIACCHI
ATOMHBIX U MOJIEKYJIIPHBIX KPUCTAJIIIOB.

4. OBIIAA KPUCTAJUIOXMUMUA

Tunsl XUMHUYECKUX CBSI3€d B KpUCTAIUIAX. [ OMO- M FE€TepOIeCMUYECKUE CTPYKTYPBHI.
KoopauHanvoHHbIE, OCTPOBHBIE, LIETIOYEYHBIE, CIOUCTBIE, KAPKACHBIE CTPYKTYPBHI.
Koopaunamuonnoe yucno (KH) u koopauHaruonsslii MuororpanHuk (KM) unm moamsap.
Cob6ctBennas cummerpust KM. CTpyKTypHBIE THIIBL.

Onucanue CTPYKTYp B TEPMHUHAX TUIOTHEHIINX mapoBbix yrnakoBok (ITHIY) u mnoTHemmx
nrapoBsix kianok (ITHIK).

Tepmonnnamuka kpuctamioB. Pacuer TepmoguHaMudeckux (QyHKITUH.

Kpucrannoxumuueckue paguycsl aToMOB. MeTaninueckue 1 MOHHbIE PaJNyChI.
KoBasieHTHBIE U BaH-A€p-BaabCOBBI PAINYCHI.

Kpucrannoxumuueckue sapnenus. M3octpykrypHocts. M3oMopdusm. [lomumopdusm.,
noautunus. Mopgotponus.

5. CUCTEMATHUYECKAS KPUCTAJUIOXUMUA

[Ipocteie BemecTBa. TUMTMYHBIE M AHOMAJIbHBIE CTPYKTYPBI MeTAIII0B. OCOOEHHOCTH
KOOpJMHAIIMY MTEPEXOIHBIX U HEMEepeXOJHbIX MeTaIoB. Kpucran-inyeckue CTpyKTyphbl
HeMeTaJlIoB. buHapHbIe U TepHApHbBIE COSAMHEHMS.

CTpyKTypHBIE THITBI IEPOBCKUTA M IITTUHEIH.

Crpoenue cuukaroB. Kinaccuduxaius cTpykTyp CUITUKATOB.

Kpucramnmueckue CTpyKTypbl KOOPAMHAIIMOHHBIX COeAUHEHNNA. CTPYKTYpBI COEIMHEHMI C
MOJIMJICHTATHBIMIJIMTaHIaMU (KOMITJIEKCOHATHI, KOMILJIEKCHI KpayH-3(HpPOB).

OO61as xapakTeprUCTHKa MOJIEKYJISIPHBIX KpUcTaioB. OCOOEHHOCTH OpraHuYeCcKuX
KpuctayyioB. Crnennduueckrue MEeXMOIEKYIsIpHbIe KOHTaKThl. BogopoaHas cBs3b.
I'erepomonekynsipabie Kpuctaibl. Kpucramnoruapartsl. Kiarparsl. MonekyasipHblE KOMIUIEKCHI.

MexmornexynsipHoe B3aumozeiictsue (MB) B aToM-aTOMHOM npezicTaBieHUU (pacyer
sHepruu MB 117151 opranndeckux KpucTajioB).



6. OBOBIIEHHA I KPUCTAJUIOXUMUA

KonnencupoBanHubie ¢asbl C pa3HOW CTETICHBIO YIIOPSAA0UYCHHOCTH. J{ambHU U OJIVOKHUI
nopsiiok. Kpucramisl u kBa3uKpucTaiuibl. Me3odassl.

CrtpoeHue )XUIKUX KpUCTaUIOB. HemMaTuku, XonecTepuku, CMEKTUKH.

Kuakokpucramuinyeckue moIuMephl.



