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1 Hdesn v 3ag1aum U3y4YeHUs JUCUMILIHHBI (MOXYJIs)
1.1 Ileanb ocBOeHHS JUCHHUILIHHDI.

(DOpMI/IpOBaHI/Ie T'OTOBHOCTHU K HpO(i)CCCPIOH&J'II:HOfI JACATCIIbHOCTH, CBSI3aHHOM C moJryue-
HHUECM, UCCIICAOBAHHUCM CBOMCTB B IMPOrHO3NUPOBAHUCM oOuacreit MMPUMCHCHUA KPUCTANIMYCCKUX
CO€,I[I/IH6HI/II>'I M MaTCpHUajIoB HA UX OCHOBC.

1.2 3amauy AUCHUILIMHDBI:
- PackpeiTe ponm CTpyKTYpHOM HEOPraHWUYECKOM XMMHHM B COBPEMEHHOM TEOPETHUYECKOU M
MPUKIATHON XUMHUH U 00eCTIeYeHUH KU3HU OOIIEeCTBA.
- OcBoeHHE M TPUMEHEHHE BAXXHEHIIMX METOJOB MPOBEACHHUS XMMHUYECKOTO SKCIEPUMEHTA,
ONMUCAHUs U NMPEACTABICHHS IPOCTPAHCTBEHHOI'O CTPOECHUSI XUMHUECKHX BEILIECTB.
- PaccMoTpeHre OCHOBHBIX 3aKOHOMEPHOCTENW CTPOEHUS KPUCTANIOB U KOHKPETHBIX CBEICHHUH O
KPUCTAJUIMYECKUX CTPYKTYpPaX BaKHEUIIUX KJIACCOB XUMHUYECKUX COCAUHEHUN.
- DOpMHUpPOBAHUE YMEHUN CAMOCTOSITEIbHO IPUMEHSTh, MONOJIHATh U CUCTEMATU3UPOBATh MOJIY-
YEHHbIE 3HAHUA, MOJCIUPOBATH CTPYKTYpPbl KPUCTAIUIOB, MHTEPIPETUPOBATh U MPEICKA3bIBAThH
00111Me 3aKOHOMEPHOCTU CTPOCHUS KJIACCOB BEIIECTB, YCTAHABIMBATH KAYECTBEHHBIE U KOJWYE-
CTBEHHbIE 3aBUCUMOCTH CBOMCTB KPUCTAUIMUECKUX BEIIECTB OT UX CTPOECHUSI.
- Pa3BuTHE MBICIIUTEIHHBIX M TBOPUYECKUX CIOCOOHOCTEH CTYIEHTOB, POPMHUpPOBAHUE OPUCHTH-
POBOYHOM OCHOBBI JAEATEIBHOCTH IPU MOJIYYEHUH, UCCICIOBAHUU U OIIMCAHUU KPUCTATUIMUECKUX
CTPYKTYP.
- ®opMupOBaHHE YMEHHI MPEICTABIATh Pe3yJbTaThl CBOCH pabOThl B YCTHOM M NMHUCHMEHHOM
dbopMe B COOTBETCTBUHM C HOPMAaMH W NPABWIAMH, MPUHATHIMUA B TPO(ECCHOHATHLHOM COO0O0IIIe-
CTBE

1.3 MecTo AUCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucuunnuza « CTpyKTypHas HEOpraHWYecKass XUMHUsD» OTHOCUTCS K 00s3aTelNbHON YacTu
brnoka 1 «/lucuunaunsl (Moaynn)» ydeOHOro raHa. B cooTBeTCTBHM ¢ y4eOHBIM IJIAHOM JHC-
LUIIIMHA u3y4aeTcs Ha 1 Kypce. Bua npoMexyTOUHOHM aTTecTaluu: 3a4er.

JUisl yCHEeUIHOr0 OCBOEHUsI CTPYKTYPHOH HEOPraHMYecKOW XMMHUHM HEOOXOIMMBI 3HAHHUS,
YMEHHUSI, ONBIT JeATEIbHOCTH, IPEyCMOTPEHHbIE TAKUMU AucuUIIMHamMu bioka 1, kak marema-
TUKa, PU3UKaA, HEOpraHUYecKas XUMHUs, BBEJICHHE B TE€PMOAMHAMUKY. 3HAHUS U HaBBIKH, MOJY-
YEHHBIE B PE3yJIbTAaTE OCBOCHUS JAHHOW TMCLUIIMHBI BAXKHBI IS TOCIEAYONIET0 U3YYeHUS Ta-
KMX JUCLUIUINH, KaK CTPOCHME BEIIECTBA, XUMHUs TBEPIOIO Tela, B HAYYHO-UCCIIEI0BATEIbCKON
paboTe CTyJeHTOB.

1.4 IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHUSs] MO JMCHHUILIMHE (MOAYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMH 0CBOeHHUsI 00pa30BaTeIbHOI MPOrpaMMbl
N3yuenue nanHO#M yueOHOM MUCHMUILIMHBI HampaBJIEHO Ha (OPMHUpPOBAHHE Y OOydaro-

MHUXCA CICAYOINX KOMHGTGHHI/Iﬁi

KO}I N HAUMECHOBAHWE MHANKATOPA JOCTUKCHUSA PeByHBTaTBI o6yquI/m 10 JTUCLMITIJIMHEC

KOMIICTCHIINH

OIIK-2 CriocobeH mpoBOUTE ¢ COOJIIOAEHIEM HOPM TEXHHKH O€30IaCHOCTH XMMHUYECKHH HKCIIEPUMEHT, BKIIIOYAs
CHHTE3, aHAJIN3, M3yUYEHHE CTPYKTYPBI U CBOWCTB BEIIECTB 1 MAaTEPHAIIOB, UCCIIEA0BAHUE ITPOLIECCOB C UX YYaCTHEM

HOIIK-2.1. PaboTaeT ¢ XUMHYSCKIMH BEIIESCTBAMU | 3HAET CBOWCTBA M OCOOCHHOCTH CTPYKTYpPHI KpPHCTaJLIHYE-
C COOJTIOICHUEM HOPM TEXHUKH 0€30I1aCHOCTH CKHX COCIMHCHHH, 00CCIICYHBAIOIINX UX MIUPOKOE MpHUMe-
HEHUE; JOCTH)KEHUS HAayKd W NEepPCHEKTHUBBI CO3/IaHUS HO-
BBIX MAaTEpPHAaJIOB IMyTEM MOTUPHIMPOBAHUS KPHCTAILTHYC-
CKHX CTPYKTYP COCTMHECHHM

YMmeer ¢GopMynupoBaTh ONpPENEICHUS OCHOBHBIX HOHSATHHA
KpucTaiorpaguy, OOBACHATH WX CYIIHOCTh; OOBSICHATH
OCHOBHBIC 3aKOHBI M TEOPHH KpHCTa/uIorpaduu; MpOBOAUTH




CHUHTE3 KPUCTAINIMYCCKUX BCHICCTB W HU3Yy4YaTb UX CHUMMCET-
puro u CBOIICTBA C CO6J'I}O[[CHI/ICM HOPM TCXHUKH 0e301macHo-
CTH; MOJCIUPOBATL CTPYKTYPhI COCIUHEHUM HAa OCHOBE aHa-
JIN3a UX COCTaBa U CBOMCTB

Braneer HaBBIKaMH IeJICHANPABICHHOTO IUIAHUPOBAHUS H
OCYILECTBIICHHSI DKCIIEPUMEHTA JUIsl CUHTE3a KpUCTAJIHYe-
CKHUX BELIECTB, M3YUYEHHs MX CTPYKTYpBlI M CBOICTB, HCCIe-
JIOBAaHMS TIPOIECCOB C MX YYAaCTHEM; METOJAMH OIMHCAHHA
KPHUCTAJUTMYECKUX CTPYKTYP BELIECTB Ha OCHOBE a) T€OMET-
pUYECKOW TEOPUH KPHUCTATMYECKUX PEIeToK; 0) TeopHuu
TOYCYHOW W MPOCTPAHCTBEHHOH CHMMETPUH KPHUCTAIIIIOB; B)
TEOPHH IUIOTHEHIITNX YIIAKOBOK

OIIK-6 CnocoOeH npeAcTaBiIATh pe3yabTaThl CBOCH

paboTHl B YCTHOH W NMHUCHMEHHOW (OPME B COOTBETCTBHH C

HOPMaMH ¥ IIPaBUJIaAMH, IPUHATHIMHU B MPO(ECCHOHAIEHOM COOOIIECTBE

HOIIK-6.1. CrocobeH TpeAcTaBIsATh Pe3yJIbTaThI
paboThl B BHAE OTYETa MO CTAaHIApTHOH (opme Ha
PYCCKOM sI3bIKE

3HaeT METOABl TPEACTABICHUS TONYYCHHBIX pPe3yNbTAaTOB,
CTPYKTYpy H TpeOoBaHUsS K O(QOPMIICHUIO OTYCTOB M TIpe-
3eHTalUH

YmMeer 00pabaThiBaTh, OCMBICIMBATh, WHTEPHPETHPOBATH
pe3yNbTaThl 3KCIIEPUMEHTAIBHOU JIESTENbHOCTH, (hOPMYIIHU-
pPOBaTh BBIBOBIL;

0opMIIITH OTYETHI B COOTBETCTBUM C MPUHATBIMH HOpMa-
MU

Braneer meromamu oOpabOTKH pe3yNbTaTOB SKCIIEPUMEH-
TOB;

podecCHOHAPHBIMA OCHOBaMH PEYeBON KOMMYHHKAIMN
Ha MPUMEPE OMMCAHMS KPUCTALIMYECKUX CTPYKTYp B paM-
KaxX M3YUCHHBIX TCOPHH

HOIIK-6.3. I'oTOBUT Ipe3eHTAHI0 IO TeMe PadOTHI
Y TIPEZICTABIISIET €€ Ha PyCCKOM SI3bIKE

3HaeT MHCTPYMEHTAPHUH MTOATOTOBKH, MOIy4eHHs, 00padoT-
KU U TIepe/ladyn HaydHOH M Hay4HO-TEXHHYECKoH mHpopma-
1201

YMeeT ocymecTBIATh MOUCK HHPOPMALIUY;
npeoOpa3oBbIBaTh MHPOPMAIUIO U3 OJIHOW (opmbl Tpen-
CTaBJIEHUS B JPYTHE;

MHTEPIPETHPOBATh HHPOPMAIMIO U3 Pa3HbIX UCTOYHHKOB B
COOTBETCTBHH C IIeTIbI0 PabOTHI

Brnaneer HayyHBIM CTHUJIEM H3JIOXKEHHS TEKCTa, HABBIKAMHU
¢dopmaTHpoBaHHS MaTepHaja B TEKCTOBBIX pelaKkTopax H
penakTopax Npe3eHTalui.

PesynbraTsl 00yueHHs 10 AUCHUILIMHE TOCTUTAIOTCS B paMKaxX OCYILECTBIIEHUS BCEX BU-
JIOB KOHTAaKTHOM U CaMOCTOSTEIbHOM pabOThl 00YYarOIIMXCS B COOTBETCTBUU C YTBEPKICHHBIM

y‘le6HLIM IIJIAHOM.

WNuaukaTopbl JOCTUKEHHUS] KOMIIETEHIIUN CUUTAIOTCS CPOPMUPOBAHHBIMU MPH TOCTHXKE-
HUM COOTBETCTBYIOIIUX UM PE3YJIbTaTOB O0yUEHHS.

2. CTpyKTYypa U colepKaHue TUCHUILINHBI

2.1 Pacnpenesienne Tpy10éMKOCTH AUCUMILIMHBI IO BUaM padoT

Obmast TpyA0EMKOCTh AUCHUILIUHBI cocTaBmsieT 3 3au.ea. (108 vacoB), ux pacmpenene-
HUE 110 BUJaM paboT NpeacTaBieHo B Tabauie (011 cmyodenmos ODO).

Bun yueGHoM paboTh Bcero CemecTpsl
4acoB (uackl)
2
KonTakTHasi padora, B TOM 4ucie:
AyauTopHbIe 3aHATHS (BCEro): 68 68
3aHgaTHSA JIEKIIUOHHOIO TUIIA 34 34 - - -
JlaGopaTopHblie 3aHITHS 34 34 - - -




3aHATHSI CEMUHAPCKOTO TUIA (CEMUHAPBI, PaKTHYE-
CKHE 3aHSATHS) i ) ) ) )
HNHas koHTaKTHas padora:
KoHnTtposb camocTositennbHOM padoTsl (KCP) 2 2
[TpomesxxyTounast arrectranus (MKP) 0,2 0,2
CamocrosiTesibHasi padoTa, B TOM YHCJIe:
KypcoBast pabora - - - - -
[TpopaboTka yueOHOro (TEOPETUYECKOT0) MaTepHara, 9.8 98 i i i
CaMOCTOSITeJIbHOE U3yUEHHUE Pa3/IeIoB ' '
BrlimonHeHne WHAMBUYaTbHBIX 3aaHUH (TTOITOTOBKA
COOOIIIEHUH, JOKJIAI0B, IIPE3EHTAIlUN, MOJICIICH, pac- 10 10 - - -
YETHBIX U PACYETHO-TpaUICCKUX 3a/1aHUN)
Pedepar 6 6 - - -
[ToaroroBka k 1a0OPATOPHBIM 3aHATUSM U TEKYIIEMY 12 12 i i i
KOHTPOJIIO
KonTpoJs:
[ToaroroBka K SK3aMeHY - -
O0mas Tpya0eMKOCTh Jac. 108 108 - - -
B TOM 4HcCJie KOHTAKTHAs 70.2 70.2
pabora
3a4. e/ 3 3

2.2 Cogepxanne TUCUUIIMHBI:
Pacripenenenne BuI0B yueOHOM paOOThI M UX TPYJTOSMKOCTH IO pa3/iesiaM AUCIHILTAHBL.
Pa3zzespl TUCHUIUTUHEI, U3y4YaeMble B 2 CEMECTpe (ounas (popma oOyuenus)

Ne pas- KonnuectBo yacos
nena HaumenoBaHue pasnenos AynuropHas BreaynutopHas
Bcero pabota pabota
J | 113 JIP CPC
1 2 3 4 5 6 7
1 BBenenue 3 2 - 1
2 I'eomeTpus KpuCTaIIIN4YECKO- 15 6 - 4 5
T'0 IPOCTPAHCTBA
3 Toueunas cummeTpust Kpu- 16 6 - 4 6
CTaJIOB
4 OpOUTHI TOUEYHBIX TPYIIIT 14 4 - 4 6
CHMMETPHHU
5 [IpocTpaHcTBEHHAs CUMMET- 14 4 - 4 6
pHs KPUCTAJUIMYECKUX CTPYK-
Typ
6 MeTtoap! ucciaenoBaHus 6 4 - - 2
BHYTPEHHETO CTPOCHUS KPH-
CTaJUIOB
7 OnuncaHue U cucTeMaTuka 17,8 4 - 8 5,8
KPUCTAJUNIMYECKUX CTPYKTYP
8 CTpyKTYpBl KOHKPETHBIX 20 4 - 10 6
KPHUCTAJJIOB
UTOI'O no pazoenam oucyu-
NIUHBL 105,8 | 34 - 34 37,8




Kontponbs camocTosiTensHOM 2

LUATIAHE

paboT1e(KCP)

IIpomexyTounas aTTecTa- 0,2
usi(MKP)

[ToaroroBka K TeKymemy KOH- -
TPOJIIO

OO0mmas TpyA0eMKOCTb TIO JHC- 108

[Tpumeuanue: JI — nekmuu, [13 — npakTudeckue 3ansatus / cemuHapsl, JIP — nabopaTopHbie 3aHs-
tust, CPC— camocTosiTenbHas paboTa CTyJIeHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUILINHBI:
2.3.1 3ausaTHA JEeKIHOHHOI0 THIIA

HaumenoBaunue
pazzgena

ConeprxaHue pasjena

dopma TEeKyIEero
KOHTPOJIS

2

3

4

Bsenenne

IIpenMer u 3amauM CTPYKTYPHOM HEOpraHu-
yecko xumuu. Mecto kpuctamiorpadguu B
CUCTEME €CTECTBEHHBIX HayK. JloCTHKeHus
MHUpPOBOM HayKu B 00JacTh KpHcCTajuiorpa-
(Guu ¥ posb PyCCKUX YUCHBIX B €€ pa3BUTHUHU.
[IepcnekTBEI CO3aHUS HOBBIX MaTEpPHUAJIOB
yTeM MOJU(UIMPOBAHUS KPUCTATUINYECKUX
CTPYKTYp COCIMHEHUM.

Kpucrannel U KpuCTaNIMYeCKOE NPOCTpaH-
cTBO. PasnuuHble crnocoObl MOAETUPOBAHUSA
KPUCTAININYECKUX  CTPYKTYp. OCHOBHBIE
CBOWCTBA KPHCTAJLJIOB.

YCTHBI KOHTpPOJIb,
MpOBEpPKa  BBIIOJ-
HEHHUSI NMMCbMEHHBIX
3a1aHuI

I'eomerpus  xpu-
CTAJUINYECKOTO
IIPOCTPAHCTBA

CrpykTypa KpucTala U IpPOCTPAHCTBEHHAs
pemerka. ['pynmnsl Tpanciasuui. Kpucramio-
rpaduyecKoe MHIUIMPOBAaHUE.3aKOHbI KpPHU-
craorpadumu. Kpucramnorpadpudeckue
npoekiun. Cerka Bynboda.

PI'3

Toueunas
METpHUs
JIOB

CHM-
KpHUCTal-

[Tonstue o cummerpun. Onepariu CUMMET-
pUM: HUHBEPCHUs, OTPa)XXEHHE B ILIOCKOCTH,
noBopoThl Ha yribl 180, 120, 90, 60 rpanxy-
COB, 3€pKaJbHbIE ITOBOPOTHI, NHBEPCUOHHBIE
MOBOPOTHI. MaTpUYHBII METOJ ONHUCAHUSA
omnepalnuii CUMMETPHUH. DJIEMEHTbl CUMMET-
pun.

YMHOXEHUE Ollepaluii TOUEYHOU CUM-
Metpun. Kpucramiorpagudeckue TouedHBIC
rpynnsl - cumMmerpun.  Kpucramiorpaduye-
CKME KaTEeropu W CHUHTOHMHU. DopMmyIibl
CUMMETPHUH, MEXKIyHApOJHbIE 0003HAUYCHUS
TOYEeUHBbIX rpymm, cuMmBoimka [llendmca.
Kpucrannorpadgudueckue cucTtemMbl KOOpIH-
Hart. [IpaBuia yCTaHOBKM KPHUCTAJJIOB.

PI'3
Tect

OpOUTHl TOYECYHBIX

Op6uTsl kKpuctauiorpaguieckux rpynn. Cu-




IPYIII CHMMETPUH

CTEMBI SKBUBAJICHTHBIX MO3UIINI, YACTHBIC U
obmue cucreMbl no3unuid. I[Ipocteie hopmbl
(13031pb1). OOIIHE IPUHIIUITH BBIBOJA TTPO-
CThIX (hopM, AHU3OTPOIIHSI CKOPOCTEH pocTa
rpaneii. ['aburyc kpucramia u pakTopsl €ro
onpenenstomue. Guznueckas HEOTHOPO/I-
HOCTH (DOPM KpUCTAILTOB. 3aKOHOMEPHBIC
CPOCTKH W JIBOMHUKHU. DNUTAKCUsL. MeTo bl
BBIPANTUBAHUS KPUCTAJLIOB.

PI'3

Wsrorosnenne u
OIHCaHuE MoIeei
pOCTHIX HOopM
KpHCTAJLIOB

IIpoctpancTBeHHAs
CUMMETpUsL  KpHU-
CTAJTIMYECKHUX

CTPYKTYDpP

Pewerku bpase. TpaHCIALMOHHBIE TPYIIIBI
3JIEMEHTapHOU siueiiku. OTKPBITHIE ONIepaluu
U DJIEMEHTBI CUMMETPUH: 3€pKajbHbIE U
CKOJIB3SIIIINE OTPAXEHHsI, OOBIYHBIC  BUHTO-
BbIE IOBOPOTHI, UTHBEPCUOHHBIE U 3€pPKab-
HBIE TIOBOPOTHI. Y MHOKEHHE Olepaluii mpo-
CTPaHCTBEHHOM CUMMETPUU KpUCTAJLIINYE-
ckux cTpykTyp. [Ipoctpancrsennsie (Demo-
POBCKUE) TPYIIIBI CHMMETPUU KpUCTAILIINYE-
CKHX CTpYKTYp. IIpaBuna 3anucu cuMBOJIOB
[IPOCTPAHCTBEHHBIX IPYIII.

PI'3
Tect

Metonpl mccieno-
BaHMS BHYTpPEHHE-
ro CTPOEHHUS KpH-
CTaJJI0B

OO0mas xapakrepucTuka IU(paKkUUOHHBIX U
CHEKTPOCKOIIMYECKUX METOAOB HCCIEI0Ba-
HUSl CTPYKTYpbl KpucTayios. Judpakunon-
HBIE METO/]IbI UCCIIEIOBAHUS BEILIECTBA.
PenTtreHoBckue MeTonpl. YpaBHEHHE
Bynbda-bparra. OOmiast  xapakTepucTHUKa
METOJIOB peHTreHorpaduu: merox Jlays, me-
TOJl BpallleHUs, METOJ MOopollKa. PeHTreHo-
(ha3oBbIii aHATTHU3.
OObnactu mNpUMEHEHUsi peHTreHorpaduye-
CKMX wuccienoBanuil. Jludpakuus 37€KTpo-
HOB M HEUTPOHOB. DJIEKTPOHHAs MHKPOCKO-
TIHSL.

PI'3

Onucanne ¥ CH-
CTEMATUKA KpH-
CTAJUIMYECKUX

CTPYKTYp

Uucno ¢GhopMynabHBIX €IUHUIL U PEHTICHOB-
CKasl IJIOTHOCTb. MeKaTOMHBIE pacCTOSIHUA,
BAJICHTHBIE U TOPCUOHHBIE yribl. Koopauna-
LHAOHHOE YMCJIO U KOOPAWHALMOHHBIN ITOJIH-
sap. Yucno atoMmoB B suelike. OnpeneneHue
CTEXUOMETPUYECKOU (HOPMYIIBI COCAUHEHMUS.
CobOcTBeHHasT CHUMMETpPHsSI KOOPAWHAIMOH-
HBIX TOJUAAPOB, MOJEKYJ1 M CIOXKHBIX
HOHOB.
CucTtembl KpUCTAIOXUMHAYECKHUX DALY COB.
XUMHUYECKUE CBSI3M B KpHUCTaJUIAX.
CucremaTnka KpUCTAUIMYECKUX CTPYKTYp
10 TUILY CBSI3H.
OHeprusi KpUCTANINYECKUX CTPyKTyp. Ilpe-
JIeTbl YCTOMYMBOCTH CTPYKTYyp. Pacuer orm-
TUMaJIbHON CTPYKTYpPhI KpUCTaJUIa.
Teopus MIOTHEUIINX MIAPOBBIX YIIAKOBOK.
[Tonusapuyeckuii = METOJl  ONMMCAHUS

PI'3
Tect
Joxmabl
KoHnTposbHbie
3a/laHus




KPUCTAIUIMYECKUX CTPYKTYP H3o-
MOPGHU3M U MTOTUMOPPH3M.

CTpyKTypHBIE THIBI U H30CTPYKTYp-
HOCTh

CTpyKTypHBIE THIIBI KPUCTAJLIIOB IPO-
cTbiX BewiecTB. CTPYKTypHBbIE THIIBI COEIU-
HeHuil AX, A2X, AX2, Ax By u ap. Crpyk-
TYpHBIE KJIaCChl

CTpyKTypsl  KOH-
KPETHBIX KpHCTaJl-
J0B

OCHOBHbBIE CTPYKTYpHBIC THUIIBI METAaJI-
J0B (Menb, MarHui, BoJib(pam). AHOMAab-
HBIE METAJUTMYECKUE CTPYKTYpbl. CTPYKTYpBI
MPOCTHIX BellecTB-HeMeTaioB. KoopauHa-
uust atomoB. Kpucramidueckue CTPYKTYpPBI
QIJIOTPONHBIX ~ MOAUUKALUKA  yriaepoja.
Oyrtepensl, (QyuIepuThl, QyUICpUabL. YT-
JepOoAHbIE HAHOTPYOKH.

CTpyKTypbl OMHAPHBIX COCTUHEHHIA

CTpyKTYphl HHTEPMETAIUIMYECKUX CO-
enuuennii. CemelicTBa MeaM, Marius, a-
Bosb(ppama..CTPyKTypbl COEIMHEHUN HeMme-
TaJJIOB.

TpoitHple coenuHeHus (IIEPOBBCKUT,
mmnuHenab). OCTpOBHBIE CTPYKTYPBI COJIEH
KHCIOPOAHBIX KHUCIOT. OCOOEHHOCTH KOOp-
JTUHALMN TIEPEXOJIHBIX M HEMEPEXOIHBIX Me-
taimoB.  Kuacrepel.  Kpucramnudeckue
CTPYKTYpPhl KOMILJIEKCHBIX U METajioopra-
HUYECKHX COETMHEHUII.

Kpucrannoxumusi CUIIMKaTOB.

Kpucrannoxumus opraHM4eCKUX BEIIECTB.
Kpucranamdeckue CTpyKTYphl MOJTUMEPOB U
OHOTOIMMEPOB.

Pedepar. Pabora
¢ 6azaMu JaHHBIX

2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (MPaKTHYeCKHe/ CECMUHAPCKHUE 3aHATHS/ J1200-
paTopHblie padoThl)

Ne Hannerosae Tematuka 1a60paTOpHBIX padoT Popwma Teky1uero
paznena KOHTPOJIA
1 2 3 4
2 | T'eomerpust kpucrai- PaGora ¢ peaqbHbIMM KpHCTAJ-
JUYECKOTO MPOCTPaH- |JIaMH (TIONTBEPKIACHUE 3aKOHA TOCTOSH- 3anura JIP
CTBa CTBa YIJIOB MEXJy TIpaHsSMHU KpPHUCTAJJIOB
OJIHOTO M TOTO K€ BEIECTBA, MITIOCTPALIUs
W3MEHEeHUs (OPMBI U BUAUMON CUMMETPHUH
KpUCTAJJIOB B 3aBUCHUMOCTH OT YCJIOBHM
oOpa3oBaHus. 3HAKOMCTBO ¢ Hauboiee
pacrpoCTpaHEHHBIMH  JIBOWHUKAMHU  KPH-
CTaJIJIOB MUHEPAJIOB).
3 |Toueunas cummerpusi|Padora ¢ momeasimu kpuctamion (Ompe-




KpPHUCTAJIOB

JIEJIEHUE CHUMMETPUM  KPUCTAJNIMYECKHX
MHOTOTPaHHHUKOB - KJIacCa CUMMETPUH, Ka-
Teropuu, cuHronuu. [lpoennpoBanue kpu-
CTAJUIOB - IIOCTPOEHHUE CTepeorpaMm. Bsl-
0op KkpucTamuiorpaduIecKux KOOpIUHAT-
HBIX OCEH U €AVHWYHON I'paHu B KPHUCTa-
7ax pasHbIX cHUHroHumid. Kpucrammorpadu-
YECKOEe WHIUIMPOBAHHE).

IIpumeHeHne TeopeM  B3aUMOACUCTBUSA
olepanuuil ¥ DIIEMEHTOB CHMMETPUHU JUIS
BBIBOJIA KJIACCOB CUMMETPUU

3amura JIP
PI'3, T
Konrponsnas pabo-
Ta

OpOUTHI TOUEUHBIX
TPy

PocT 4 H3yyeHHe KPUCTALIOB
(CriocoObl  MCKYCCTBEHHOT'O — HOJYy4YCHUSI
KPUCTAJUIOB. BiMsiHMe CHUMMETpUU Cpeabl
Ha (opMy pacTyluero Kpucrauia. Biausaue
MpUMeceil Ha CKOPOCTh POCTa IpaHei Kpu-
craiioB. PacTBopeHune u pereHepanus Kpu-
cTajyioB. MeToasl KpUCTALIM3ALUK U3 Ia-
POBOIi (a3bl, pacTBOPa, pacIjiaBa.
Omnpenenenue Kjiacca CHMMETPUU MPOCTHIX
(bOpM U HX XapaKTEepPHUCTHKA.
Pemenne rpaduueckux M pacyeTHBIX 3a-
na4. [loctpoeHue crepeorpaMmbl KpHUCTai-
JIOB 110 TOHUOMETPUYECKUM JJaHHBIM, OIpe-
JEJICHNEe UX CHMMETPHH M BHEIIHETO BHJA.
PasmHOXeHHMe TpaHM, 3a7aHHOU cdepude-
CKMMH KOOpAWHATaMU B KOHKPETHOM KJlac-
Cce CHMMETPUHU, U XapaKTePUCTHKA TOIy-
YEeHHOU MPOCTOil PopMBbI)

3amura JIP
Jloxnansl, npe3ex-
tamuu, PI'3,T

IIpocTpancTBeHHAs
CUMMETpUS KpUCTAJI-
JNYECKUX CTPYKTYP

CuMMeTpusi  KPHCTAJUIHYECKHX
cTpyktyp (OmnucaHue CcUMMETpUU KpHU-
CTAJUIMYECKUX CTPYKTYp IO MX IPOCTPaH-
CTBEHHBIM MOJENSAM (IIapOCTEP’KHEBBIM U
MOJIM3APUYECKUM) U IO NMPOCTEHIINM IIPO-
eKLHAM, BBIOOpD DJIEMEHTAapHOM suelKu
(stueiiku bpase), moacuer ee MarepuaIbHO-
ro cojepkaHusi (uucna GopMyibHBIX €Iu-
HUII), ONpe/eieHne THUIa peueTku bpase,
orpesiesieHue KOOPJIWHAIIMOHHBIX 4YHCeN U
MHOTOTPaHHUKOB, T'€OMETPUYECKOr0 Xa-
pakTepa CTPYKTYpbl, OMMCAHUE CTPYKTYpPHI
KpUCTaJlJla B TEPMUHAX TEOPHUU IJIOTHEH-
IIMX YITaKOBOK)

PI'3
Konrponsnas pabo-
Ta

MeToanI UcCIIen0-
BaHUsl BHYTPEHHETO
CTPOEHUS KPUCTAJLIIOB

MogaeanpoBanue CTPYKTYp KpH-
CTAJJIOB, PacyeT ONTUMAIBHON CTPYKTYpBI
KpHucTasa

PT'3

Omnucauue U CUCTe-
MaTHKa KPUCTAIIIH-
YECKUX CTPYKTYP

CTpyKTYypBl H CBOWCTBAa NPOCTBHIX Be-
mectB (M3ydyeHue sBieHuit uzoMopdusma
U nonuMopdu3Ma, SHEPrHsl KpUCTAIUINYE-

3amura JIP
PI'3




CKHUX CTPYKTYp, CHCTEMAaTHKa CTPYKTYp IO
TUIY CBSI3U, paboTa ¢ MOAENSMU CTPYKTYD
METaJUIOB U HEMETAJIJIOB)

CTpyKTYpbl KOHKpET-
HBIX KPUCTAJLIIOB

CTpyKTYpBbI M CBOMCTBA COeIMHEHM I
(MozgenupoBaHue M KPHCTaJLIOTpa- 3amura JIP,
(uyeckoe omnucaHue CTPYKTyp OWHApHBIX, P
TPOMHBIX, KOMIUIEKCHBIX, METAJUIOOPraHu-
YECKUX COEIUHEHH. YCTaHOBJIEHHE CBS3H
MEXIy CTPYKTYpOH W HEKOTOPBIMU (PHU3H-
KO-XMMHYECKUMH CBOHCTBAMH KPHCTAJIIIOB)

3ammra naboparopruoii pabotsl (JIP), pacuetno-rpaduueckue 3aganus (PI'3), rectupo-
Banue (T), Hanmcanue pedepara (P).

[Ipu M3yyeHUM TUCHUILIMHBI MOTYT IPUMEHATHCS 3JIEKTPOHHOE 00yUYEHHE, JUCTAHIIN-

OHHBIE 00pa3oBaTeNbHbIe TexHOIOTHH B cooTBeTcTBUM ¢ PI'OC BO.

2.3.3 llpumepHasi TeMATHKA KYPCOBbIX padoT (IP0eKTOB)
KypcoBsie paboTsl (TPOEKThI) y4eOHBIM TJIAHOM HE MPETyCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eCleYeHUs JJI CaMOCTOSATEeIbHOH pPadoThI
00y4YarOIIHUXCS 10 JUCHHUILIMHE (MOYJIIO)

Bun CPC

[Tepeuensb yueOHO-METOUIECKOTO 00ECIICYCHHST TUCITUTUIUHEI 110
BBIMIOJTHEHUIO CAMOCTOSATEIHHOU PabOThI

2

3

TeopeTnueckas
CaMONOArOTOBKA

1. EropoB-Tucmenko HO.K. Kpucramnorpadus u Kpuctanaioxumus.-
M.: K1Y, 2014.— 592 c.

2. Miomnep Y. CTpyKkTypHas HeopraHudeckas xumus. — Jlonromnpyn
HbIH: U3parensckuii nom «aTEemnexkT», 2010.

3. Meroanueckue yka3aHus IO OPraHU3allMd CaMOCTOATEIHHON pabo
ThI M0 AucHUIUMHE «CTPYKTypHasi HEOpTaHUUYECKasi XUMUS», YTBEP
JKAeHHbIe Kadenpoi oOmieit, Heopranundeckod xumun u UBT B xu
MuH, TpoTokos Ne 13

ot 16.06. 2025 .

IToaroroska k JIP

1. Cropoxenko T.I1. Metoguueckue yka3zaHusi K J1a0OpaTOPHBIM pa
00TaM MO CTPYKTYPHOH HEOPraHWYECKOHM XMMHUH, YTBEP)KIACHHBIE Ka
dbenpoii, mpotokoa Nel3 ot 16.06. 2025 r.

Pedepar

1. bartu X., [Ipuar A. Munepanorus ans cTyleHToB. — M.: Mup,
2001.

2. Meroauueckue peKOMEHIAlNU 110 HalMCaHUIo pedeparoB, yTBEp-
X JIeHHBIC Kadeapoid, mpoTokoi Nel3 ot 14.05.2019 r.

PI'3

1. Eropos-Tucmenko 0.K. Kpucrammorpadust u KpuCTasioOXuMUsI.
M.: KOV, 2014.— 592 c.

2. Mromnep V. CtpykTypHas Heopranudeckass Xxumus. — Jlonronpyn
HbI: U3parensckuii nom «MaTEemexT, 2010.

3 3opkuii [1.M. 3agayHuK Mo KpUCTAITIOXUMUH U KpUCTaIOrpapuu.
—M.: WU3n-Bo Mock. yH-Ta, 1981. —40 c.

4.Cropoxxenko T.I1. KoHTposibHBIE B TTPOBEpOYHBIE PAOOTHI MO KpH




crajuiorpaduu, yTBepKAeHHbIe Kadeapoil, nporoxon Nel3 o1

14.05.2019r.
5 |Hoxnanbl, npe3eH-MIHTEpHET cailThl BeIyIIUX TOCy1apcTBEHHbIX BY30B 1 Hay4yHbIX Op-
Taluu rannzanuii PO: MI'Y, CIIOI'Y, PXTY, HI'Y, Ky6I'Y, PAH P® u np.

Y4eOHO-METOIMYeCKHe MaTepHalibl Ui CaMOCTOSTEIbHONH pPabOThl OOydaIOMIMXCS M3
YHCITa MHBAJIHU/IOB U JIMII C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 310poBbs (OB3) mpenocrasistorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHMUYCHUAM UX 3[J0POBbS U BOCHPUATHS MH(DOPMAIIH:

JInst L ¢ HapyIIeHNUSIMH 3PSHUS:

—B MEYaTHOM (popMe yBEIMUEHHBIM HIPU(TOM,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

JUnist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIeHUSIMH OTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHoOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA,

JlaHHBI TIepeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YaIOIINXCS.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH

Opranuzanus HM3ydeHUsT MaTepuajga Kypca OCYIIECTBISETCS Ha OCHOBE CHUCTEMHO-
JESITEIbHOCTHOIO TOJAX0Aa U PEKOMEHAAMi TEOPUH MOA3TAHOTO (POPMHUPOBAHUS YMCTBEHHBIX
IEUCTBUIA.

Jlexuuu HOCSAT MOTHBALlMOHHO-TIO3HABATEIbHBIA XapaKkTep, Aal0T YCTAaHOBKH K (hOpMUPO-
BAaHUIO OIPEJICIEHHBIX JIEHCTBUN (BBISBICHHE JI€MEHTOB CUMMETPHUH, aHAINU3 KPUCTATIIOXUMHU-
YECKUX 3aKOHOMEPHOCTEH, MPEJICKa3aHue CTPYKTYp U T.1.) DTUM TPEOOBAHHSIM OTBEYAET OTOOP
U3y4aeMoro Marepuaia, y4eT ero 3HauMMOCTH JUISl IPAKTUYECKOM JIeSTeTbHOCTH XUMHKaA, (Gop-
MHUPOBaHUE YETKOTO MPEICTABICHUS O MECTE KPUCTAITIOXUMHUH B CUCTEME JPYTUX €CTECTBEHHBIX
HayK.

JIaGoparopHble 3aHATHS NpU3BaHbl (HOPMUPOBATH JEHCTBUS B MaTEpUaIM30BAaHHOM BUJIE
U B peun o0yyaeMbIX. J{1s moBbieHUs UX 3((HEKTUBHOCTH MCIIONB3YIOTCS KaK TPAJUIIMOHHbIE U
JTaBHO OIpaBJaBIIMe ceOs mpueMbl paboThl C MOJEISIMH KPUCTAIIOB, TaOJIUIIaMH, PUCYHKaMH,
TaK U HETPAJAMLMOHHBIE METObI: JEJOBbIE TPEHHHTH, 3aHATHE - KOH(EpeHIHs, dKCIpecc-
TECTUPOBaHUE, KOJUIEKTUBHASI CAMOCTOATEIbHAs pad0oTa, METOJ] MaJIbIX TPYIIL.

Ha 3akirounTennbHOM 3Tane oOydeHHs CTyJIeHTaM MpPeJUlaraercsi BHIIOJHEHUE CaMOCTOs-
TEIbHBIX PabOT UCCIIEI0BATENIbCKOIO XapaKTepa, peleH!e MPakTUIeCKuX 3aJad, KeicoB, TpeOy-
IOIIMX TBOPYECKOTO IPe0Opa30BaHuUs YCBOCHHBIX 3HAHUH.

KoMmeTeHTHOCTHBIN MOAX0A B paMKax MPEenojaBaHus JAUCLHMILIMHBI pealn3yercs B HC-
[10JIb30BAHNN MHTEPAKTUBHBIX TEXHOJIOTUI U aKTUBHBIX METO/I0B B COUETAHUU C BHEAYUTOPHON
paboToii.

WNudopmanoHHbIe TEXHOJIOTHH, TPUMEHAEMbIE MIPU U3YYEHUHU TUCLHUIUIMHBL UCIIONb30-
BaHuE MH(OPMALMOHHBIX PECYPCOB, NOCTYHNHBIX B MH(OPMALMOHHO-TEIEKOMMYHUKALMOHHON
cetu MHTepHeT.

AnanTuBHbIe 00pa3oBaTeIbHbIE TEXHOJIOTHUH, MPUMEHSEMbIE TIPU MU3YYEHUU JUCLHUILIH-
HBI. JUIS JIML C OTPAaHUYEHHBIMU BO3MOKHOCTSIMM 3/10POBbsI IIPEAYCMOTPEHA OpPraHu3alns KOH-
CYJIbTAllUi C UCIIOJIb30BAHUEM AJIEKTPOHHOMN MOYTHI



4. OueHoYHbIe CpPeICTBA JIsl TeKYLIEero KOHTPOJIsl yCIeBaeMOCTH M NMPOMEe:KYTOYHOM

aTreCraluuumu

OueHouHbIE CpeCTBa MPEIHA3HAUYCHBI JJII KOHTPOJIA U OIIEHKH 00pa3oBaTesIbHBIX J10-
CTH)KEHUH 00y4arouuxcs, OCBOMBIIUX MpOrpamMmy y4eOHo# qucuuriuabl « CTpyKTypHas Heop-

TaHHN4YCCKas XUMUS).

OneHouyHbIEe CPEJCTBA BKIIOYAIOT KOHTPOJIbHBIE MaTepUAIIbI JJIsl IPOBEICHUS TEKYIIero
KOHTPOJISl B YCTHOW M MHUCbMEHHOH (hopMe B mpolecce BBIMOJHEHUS Ja00opaTOpHBIX paboT B
BUJIE TECTOB U KOHTPOJIbHBIX PabOT, OTUETOB IO BBHITOJIHEHUIO WHAUBUAYAIBHBIX U TPYIIOBBIX
pacyeTHO-TpaMUeCKUX 3a/laHU, yUYaCTHUIO B OOCYXICHUH JTOKJIAJ0B M MPE3CHTALNH, PeIICHHS
Kelic-3a71a4 U MPOMEKYTOYHOM aTTecTallMu - B OopMe BOIIPOCOB U 33IaHUI K 3a4eTy.

CTpyKTypa OLEHOYHBIX CPEACTB JJIM TeKylleil U MPOMEeKYTOYHOM aTTecTalun

Kox n HanmenoBaHue

No WHJUKaTOpa
n/m | (B COOTBETCTBUM C II.
1.4)

Pe3ynbraTel 00y4eHus
(B cooTBeTcTBUH C II. 1.4)

HauMeHnoBaHMe OIIECHOYHOTO CpeAcCTBa

HOIIK-2.1. Paboraer
C XUMHYECKHUMHU Be-
1 mecTBaMu ¢ coOJIro-
JICHUEM HOPM TEXHH-
KM 0€30I1aCHOCTH

3HaeT CBOMCTBA U OCOOEHHOCTH CTPYK-
TYpBl KPUCTAJUNIMYECKHX COCIUHCHUH,
00eCIIeUNBAIOINX UX LIMPOKOE IpH-
MCHEHHUE; JOCTIKCHHS HAyKH U Tep-
CIICKTHBBI CO3/IaHMS HOBBIX MarepHa-
JOB MyTéM MOIUGHLIUPOBAHUS KpHU-
CTAJUIMYECKUX CTPYKTYP COCTHMHEHUH

Ymeer (HopMyIHpPOBATE OIpPECTICHHS
OCHOBHBIX MOHATHI KpUCTAIIOrpa(HH,
OOBSICHATh HMX CYIIHOCTH;, OOBSICHSATH
OCHOBHBIE 3aKOHBI U TEOPHUH KPHUCTAJI-
sorpaduu; TPOBOIWTH CHHTE3 KpHU-
CTANTMYECKUX BELIECTB M U3y4aTh UX
CHMMETPHIO W CBOWCTBA C COOJIOICHH-
€M HOPM TEXHHKH OEe30MACHOCTH;, MO-
JETUPOBaTh CTPYKTYPHl COCAMHEHUH
Ha OCHOBE aHaJlM3a HMX COCTaBa W
CBOMCTB

Briazeer HaBbIKaMH IIelICHAIIPaBIICH-
HOT'O TUTAHUPOBAHHS M OCYLIECCTBICHHS
9KCIIEPUMEHTa AJIs CHHTe3a KpHUCTal-
JIMYECKUX  BEIIECTB, M3YyYEHHsT HX
CTPYKTYPBl U CBOWCTB, HCCIIEIOBAHUS
IPOIIECCOB C UX y4YacTHEM; METOAaMHU
OIUCaHMs KPUCTALUIMYECKUX CTPYKTYP
BEIIECTB HAa OCHOBE a) TeOMEeTpHdYe-
CKOH TEOpUH KPHUCTAJUIMYECKHUX pellle-
TOK; 0) TEOpHM TOYEYHOH W MPOCTpaH-
CTBEHHOH CHMMETPUM KpPHUCTAIUIOB; B)
TEOPUH IUIOTHEHIINX YIIAKOBOK

IIpomexyTou-
Tekyiuii KOHTPOJIb Has aTTecTa-
st
Omnpoc Bonpoc Ha
3amayu I penieHus B 3auere
ayIUTOpUN 1-2,41-46
[IucbmeHHas qomaHss
pabota Nel
JlabopaTopHnas paboTa Bonpoc Ha
PI'3 3a4ere
Pabora ¢ MmomensamMu 3-16,47,
KPHUCTAUTHIECKUX 3amaqn
CTPYKTYp
Tect
[TucbmenHas qomamHss
pabota No2
JlabopaTopHnas paboTa Bomnpoc Ha
Tect 3a4ere

[TuceMenHas qoMamHss 17-40
pabota Ne3 3a/1a4u
PI'3

Kontponsnas pabora

NOIIK-6.1. Ciocoben
NPENCTaBISITh pe-
3ynbTatel  paboThHl B
BHJIE OTYETA IO CTaH-
napTHOH ¢dopme Ha
PYCCKOM sI3bIKe

3HaeT METOIBl IPEACTABICHHS IIOJTY-
YEHHBIX PE3YJbTAaTOB, CTPYKTYPY H
TpeboBaHUS K 0OPMIICHHIO OTYETOB U
NIpE3EHTALMH

JlabopaTopHsie paboThI
PaGoune Terpamu
Omnpoc

YMmeer o0OpabaThiBaTh, OCMBICINBATS,
HHTEPIPETHUPOBATh PE3YIIBTATHI SKCIIC-
PUMCHTAIEHOU NEATEIBHOCTH, (OpMY-
JIUPOBATH BBIBOJIBL; O(OPMIIATH OTUYETHI
B COOTBETCTBHH C NPHHATHIMA HOpMa-
MU

JlabopatopHbie paboThI
PaGoune Terpamu
OTueTsl B yCTHOH U
MCbMEHHOH (opmax
Omnpoc




Brnageer meromamum 00paboTKu pe-
3yJIbTATOB AKCIIEPUMEHTOB; npodeccu-
OHAIIBHBIMH OCHOBaMH PEUYEBON KOM-
MYHUKAllMd Ha TpHUMEpe OMUCAHUS
KPHUCTAJUTHYECKUX CTPYKTYp B pamKax
U3YYCHHBIX TCOPHA

JlabopatopHbie paboThI
Paboune terpaau
OT4eTHl B YCTHOI 1
MMUCBMEHHOU (popMax
Pabora ¢ MmonmensmMu
KPUCTAJLTUUCCKUX

CTPYKTYp

3HaeT WHCTPYMEHTapuil HOATOTOBKH,
NoJydeHus, oOpaboTKM W Tmepesayu
Hay4YHOM W HAay4HO-TEXHUYECKOW WH-

Kongepenuus mo teme
«Poct xpucramion»
(momck u 06paboTKa UH-

(dopmarmn (opmanmm, TOKIIAIbI)
Ymeer ocymecTBnATh mouck wuHOpOp- | Pedepar
WOIIK-6.3. T'OTOBUT | yvanpm; mpeoGpasoBbiBaTh HH(bOpMa- | Keifc

MPE3CHTALHIO 110 TEME
3 paboTHI 1 pecTaB-
JSIET e Ha PyCCKOM
SI3BIKE

[HIO U3 OJHON (HOPMBI IIPEACTABICHHS
B JpYyrHe;, MHTepPIPETUpOBaTh HHAOP-
MAIHIO U3 PAa3HBIX HCTOYHHUKOB B COOT-
BETCTBUH C LIEJIBIO pabOTHI

Brnaneer HayuyHbIM CTUJIEM H3JIOKEHUS | YCTHBIM OIpocC, TOKJIa,

TeKCTa, HaBbIKAMH (OPMATHPOBAaHUS | COOOIlIECHHE, IPE3eHTa-
MaTepHaja B TEKCTOBBIX PEJaKTOpax M | LU

pelakTopax npe3eHTanui

TunoBbie KOHTPOJIbHbIE 32/IaHUS UJIM UHbIE MATepHAaJIbl, He00X0AMMBbIE 1JI51 OLlEHKHU
3HAHWH, YMeHHIi, HABLIKOB H (MJIM) ONBITA JeSITeIbHOCTH, XapPaAKTePU3YyIOIIHNX 3TANbI
(opMupoBaHus KOMIETEHIIHI B IIpolecce 0CBOCHUS 00pa30BaTeIbHOI MPOrpaMMbl

Konmponvnana paooma
Bapuanmli
1. Onwummwure, Kak MOCTPOUTH TIIOCKOCTH (123).

2. 3anuumTe CUMBOJ TOYEYHOM IPYIIBl MUHUMAJIBHOTO MOPSAKA, BKIIIOYAIOIIEH JIEMEHTHI
CUMMETpPHUHU: a) JIB€ B3aMMHO NEPIEHAUKYISIpHbIE OcU 2; 0) ABE 3epKaJibHbIE MJIOCKOCTH,
nepecekaromuecs nox yriom 60°.

3. K kmaccy cummerpun 4mm mgobaBieH 1eHTp cummerpuu. OmnpenenuTe MOIHBIN HabOp
AIIEMEHTOB CUMMETPHH, OOIIYI0 U YaCTHBIE MPOCThIe (POPMBI. YKaKUTE, KaKHE MPOCTHIE
dbopMbl MOTYT 00pa30BaTh OIPAHKY KPUCTAIIA CAMOCTOSTENBHO.

Tect

[IpoBepsiemoe TecTom conaepkanue nuciuiimHbl: Pemerku bpase. TpancnsiuuoHHbIE
TPYIIIBI JJIEMEHTAPHON SYeUKH. OTKPBIThIE ONEPALMHU U dJIEMEHTB CHMMETPHM: 3€pKaJIbHbIE
U CKOJIB3SIIIIME OTPaKEHHsI, OOBIYHBIE M BUHTOBBIE MTOBOPOTHI, MHBEPCHOHHBIE U 3€pKaJIbHbIE
MIOBOPOTHI. ¥ MHOXKEHHUE ONEpPallui MPOCTPAHCTBEHHOW CUMMETPUH KPUCTAUIMYECKUX CTPYK-
Typ. IIpocTpancTBeHHBIE (PENOPOBCKHE) IPYNIBl CUMMETPUN KPUCTAIIIMUYECKUX CTPYKTYP.
IIpaBuna 3anucu CUMBOJIOB IIPOCTPAHCTBEHHBIX TPYIIIL.

MeTozmqecmle YKazanus K TEeCTy:

- 3apaHee MpopadoTaTh TEOPETUICCKUNA MATEPHAI, UCTIONB3YS YIeOHUKHA U KOHCITEKTHI JICKITH;

- TECT CONCPIKUT 3aTAHSI M3 KaXKIOU TEMBI,
- [TOJIb30BaThCSl KHUTaMU, Y4eOHUKaMH, KOHCIIEKTaMH U Jp. ICTOYHUKaMU WH(POPMAIIHH HE pa3peliaeTcs;




- MPUTOTOBUTH CPEJCTBA JIJISI BBITIOJHEHHUS PUCYHKOB M IOCTPOCHHUS YepTeked (IUPKYIH, THHEHKU H
mp.);

- OTBETHI JIOJDKHBI OBITh KPATKUMU M YETKO C(HOPMYIIUPOBAHHBIMU;

- PUCYHKHU COIIPOBOXKJIATh KPATKMUMHU TOSICHEHUSMH, UCTIOJIh30BaTh OOLICTIPUHATYIO B KPUCTAILIOTpauu
cUCTEMY KOOpIUHAT (0Ch Z MPU TOCTPOCHUM MPOCKIIMH MEePIeHANKYJIIPHA TNIOCKOCTH YepTexKa);

- B oTBeTe Ha Bompoc «IIpuBennTte mpumepsl ....» TpeOyeTcs MPUBECTH XOTs OBl 2 WiIH JydIie 3 mpuMepa;
- Ha BBITIOJIHCHUE 3a1aHUs OTBOAUTCSA 90 MUHYT .

Bapuanml
Cdopmyanpyiite onpenesienue:
1.Pemerka bpase
2.IIpocTpaHCcTBEHHAs TPYIIIIa CHMMETPHH
3.IIpaBuiibHAs CHCTEMa TOYCK
4.OTKpHITHIC 3JICMEHTHI CHMMETPUU
5. Tpancusus
6..I110CKOCTh CKOJB3SIIETO OTPAKCHHUS
7. BUHTOBas OCh

Pemerku bpage:

8.IlpuBenuTe aNropuT™M XapaKTEpUCTUKH pEelIeTKH bpase

9.TpaHcassuuu rpaHeHEHTPUPOBAHHOM STUEHKHU

10. bazuc 0O0BEMHOLCHTPUPOBAHHOM STYECHKH

11. Yucno y310B, IpUHAAIEKANUX 0a301IEeHTPUPOBAHHOM stueiike Tura C

DJIeMEeHTbI CHMMETPHHU KPUCTAIVINYECKUX CTPYKTYP.
[Mokaxxute mpeoOpazoBanue (PUCYHKH) YKa3aHHBIM DJIEMEHTOM CHMMETPHUH:
12. a 13. c 14. d 15. n 16. 4 17. 32 18. 61

YMHoO:KeHue onepanuii NPOCTPAHCTBEHHOI CUMMETPHHU KPUCTAJUTHYECKHUX CTPYKTYP.

Haiinute s1eMeHTH CUMMETpPUH, KOTOPHIE BO3HUKAIOT TMPH B3aUMOJECHCTBHH YKa3aHHBIX JIIEMEHTOB
CUMMETPHUH (OTBET WUTIOCTPUPYHTE PUCYHKAMH, IPUBEIUTE (DOPMYIIMPOBKY UCIOIb30BAHHON T€OPEMBI):
19. IBe miiocKoCTH TUNA ¢, Iepecekarouuecs noa yriom 90°

20. IImockocTh THMA a W MEPHNEHAUKYIISIPHAS € TPaHCIIAIHS

21. Ocb 21 u nepneHuKyIapHas el TPaHCISIIHA

22. [1nockocTd M U ¢, IepeceKaromuecs nof yriom 45°

IIpocTpancTBeHHBIE IPYNNLI CHMMETPUH
Pactmmgpyiite cuMBOI MPOCTPAaHCTBEHHOM TIPyMIlbl CUMMETPUH (YKaXXUTE TPAHCIALMOHHYIO TPYIILY,

B3aMMHOE PACTOJI0KEHHE HIIEMEHTOB CHMMETPUH, CHHTOHHUIO, TOUEYHYIO TPYMITy CHMMETPHUN)
23. P4,/nbc 24. Fd3m 25. 14, 26. Pnnm

IIpaBuabHBIE CHCTEMBI TOYEK

PaccMoTpuTe paBHIIBHBIE CUCTEMBI TOUYEK MTPOCTPAHCTBEHHBIX TPYIIT: MPOCKIIHS JIEMEHTAPHOU SYCHKH
¢ M300paKECHUEM JIEMEHTOB CUMMETPHH, 00Ias MpaBUIIbHAS CHCTEMa TOUYEK (MEXAyHapoaHas CHCTEMa
M300paKeHNUs1), YACTHBIC MPABUIILHBIC CHCTEMBI TOYEK; JUIS KOKIOW MMPaBHUIIHON CHCTEMbI TOYEK YKaXKH-
T€ KPaTHOCTh U KOOPJAMHATHI TOYEK.

27. P2/m

28. Cc

Onumute CAHMMETPHIO TYEHKHI

29. Menu



30. Xnopuna HaTpus

CamocrosiTeqibHasA (JoMalIHsAsA) padoTa

1. TlpuBectu npumeps! GUryp, 00Ia1aAI0MIHX
a) EHTPOM CUMMETPHH,
0) MOBOPOTHOM OCHIO CUMMETPUHU LIECTOTO MOPSAKA,
B) HHBEPCHOHHOM OCBIO YETBEPTOTO MOPSAIKA.

2. JlokaxuTe, UYTO UWHBEPCUOHHAS OChb TPEThEr0 TMOpsAJIKA JKBUBAJCHTHA 3€pPKaIbHO-
IIOBOPOTHOM OCH LIECTOr'O MOPSIKA.

3. Haiinure sneMEeHTBl CUMMETPHH, KOTOpPbIE BO3HUKAIOT IMPH COYETAHUH IJIOCKOCTEH 3ep-
KaJTbHOTO OTPAXKEHUS, IEPECEKAIONINXCs o1 yriioM: a) 45°, 6) 60°, B) 90°.

4. B xpucramie UMeeTcsi OJHa TOBOPOTHASI OCh YETBEPTOTO MOPAIKA U IIIOCKOCTH 3€pKajIbHO-
ro OTPa)KEHUs MapajljlesIbHbIE U NMEPIEeHIUKYISIpHbIE 3T0i ocu. OnpenenuTe NoaHbli Habop
3JIEMEHTOB CUMMETPUM KpPUCTAJUIa U MOKAXKUTE UX B3aUMHOE PACIIOJIOKEHUE C IMOMOUIbIO
cTepeorpaduiIecKoil MPOSKIIHH.

5. Hcnonp3ys MaTpudHble MPEICTABICHUS ONEpaliii CUMMETPUH, HAIUTE TaKylO OINepalfio
CUMMETpPHH, JCUCTBUE KOTOPOH IaBajio ObI TOT e pe3yJbTaT, UTO M JIEUCTBHE JIBYX ITOBO-
POTHBIX OCE BTOPOT0 MOPSAKA, MepeceKaromxces noja yriaom 90°.

6. Tlonp3ysich MATPUYHBIM MPEICTABICHUEM OIEPAUA CHUMMETPHH, TOKAKHUTE CIIPABEIIIH-
BOCTb TEOPEMBI DiiJiepa Ha MPUMEpPE TOUEUHOM rpynisl 222.

7. VYxaxWuTe B3aMMHOE PaCIIOJIOKEHUE DJIEMEHTOB CHMMETPUU B KpucTaiuie (cTepeorpaduye-
CKasl IPOEKIIMsI), €CliU ero GopMyia CAMMETPHUU:

41 33L23PC, L4sPC, Lai2l22P, Le6L27PC.

8. Kaxkue xoopanHaThl MOJYYUT TOYKA C KOOpIAUHATAMHU XYZ TMOCJIE MPOBEACHUS CIETYIOIINUX
CUMMETPUYECKUX OTepalnii (moka3aTh Ha Tpaduke):

a) TIOBOPOT BOKPYT OCH 2; ¥ OTpakeHHE B 3epKaJbHOM MIOCKOCTU CUMMETpuu (M), mep-
MIEHUKYJISIPHOU 3TOH OCH;

0) OIMH MTOBOPOT BOKPYT OCHU 3z MPOTHB YaCOBOM CTPENKHU U OTPAKEHHE B IIEHTPE UHBEPCHUH,
pAacMoIOKEHHOM HA 3TOU OCH;

B) TIOBOPOT BOKPYT OCH 2x ¥ 3aT€M BOKPYT OCH 27;

T') OJIMH TTIOBOPOT BOKPYT OCH 4;i TPOTHUB YaCOBOW CTPEIKHU U OTPAKEHHE B TOPU3OHTAIBHON
MJIOCKOCTH Mg,

9. 3anummre MEeXAyHApOJIHBIE CUMBOJIBI U (HOPMYJIbI CAMMETPUHU KJIACCOB CUMMETPUU:
D2, Co, Ss4 Den Th, T4, On.
VYKaKUTe CHHTOHHIO Ka)KJI0T0 KJiacca.
10. Mi3BecTHO, YTO B KpHCTAIJIE UMEIOTCS TPH B3aMMHO NEePIEHINKYIISIPHBIE TuIocKocTH. Onpe-
JIeTUTe TMOJHBIA HaOOp 3JEMEHTOB CHMMETPHH, CHHTOHHUIO, KJIaCC CUMMETpPHUH, OOILIyI0 U
YacTHBIE MPOCThIE POPMBI (THOMOCTepeorpaduueckue MpoeKIUy IPOCTHIX GOpM).

MogaeanpoBaHHe: U3rOTOBJICHHE MoesIel NPOCThIX (JOPM KPHCTALIOB U ONIUCAHHE HX
CHMMETPHH B PaAMKAaX TEOPHUH TOYEYHBIX IPYII CHMMETPUH

IIpocTbie popMBbI: OKTAdIP, TETPAdAP. KyO, poMO03Ip, TeTparoHaIbHBIA Tpanenos3p, TeTparo-
HaJIbHBIN TETpa’/p, TPUTOHAIBHBIN CKAJIEHOAP, TETPArOHaJIbHbIN CKAJIEHOAAP, TPUTOHAIBHBIN
Tparenos3ap, reKCaroHaJbHbIN Tparnenodp, JEBbIi U MpaBblii pOMOUYECKHE TETPadIpbl, HKOCa-
5/p, AUTPUTOHANIbHAS AUMNHpaMuia, TUTETparoHalbHas IUIUpPAMUIA, poMOOAOJEKa’ap, TeT-
parexkcasap, TeKCOKTasp U Jp.



Ilnan onucanus Moaesiell KPUCTALIIOB

1. OnpenenuTb CHMMETPHIO KpUCTaJLIa:
- KaTeropuio, CUHMOHHIO (aThb XapaKTEPUCTHKY YTJOBBIX BEIUYHH MEXAY KOOPAMHATHBIMU
HAIPaBJICHUSMN).

2. 3anucath Kiacce (rpymnimy) cuMMmeTpuu B cuMBotiax bpase, [llenduuca, B MEX]y-
HapOJHON CUMBOJIHUKE.

3. Haueptuthb ctepeorpaguueckyro IpoeKIHrio Kjlacca CAMMETPUU U 0003HAUYUTh Ha Hell
HaIpaBJIeHUs BBIOpaHHBIX KOOpAUHATHBIX ocelt X, Y, Z.

4. Ha crepeorpaduueckyro MpOEKIHIO Kjlacca CUMMETPUN HaHECTH THOMocTepeorpadu-
YeCKHUE NMPOEKIUHU I'paHel KpucTaua.

5. JlaTh xapaKTepuCTUKY MPOCTOM (HOpMBI KpUCTalIa: KOJIUYECTBO IPaHEl, YacTHAs WU
oOmast mpoctasi opma, 3aKphITasi HIIM OTKPBITas pocTas popma.

6. IIporHIUIIMPOBATh TpaHu MPOCTOi (hopMbI (ompeaenuTh uHACKCH h,K,|)

7. IlpuBecTu Ha3BaHHUE Ka)KJO0U MTPOCTOM POpPMBI, yHacTBYIOIIEH B OTpaHKe KpHUCTaJlIa.

8. Ha3zBatp kiacc cumMmerpuu (1o oo1iieit npoctoid popme).

Ilnan onucanus Mojaeseidl KPUCTAUNINYECKHX CTPYKTYP

1. BeiienuTh B MOJIENIM KPUCTAIUTMYECKOM CTPYKTYpHI siueiiky bpase.

2. OnpenenuTb CUHTOHUIO U 3allicaTh KOHCTAHTHI 3JIEMEHTAPHOUN SAYEHKH: MapaMeTpsl a,
b, C u yrioBbie XapaKTepUCTUKH.

3. OnpeaenuTs TUI pemieTku bpase.

4. CocuuTarh, CKOJIBKO aTOMOB PA3JIMYHBIX TUIIOB MPUXOAUTCA HA OJHY 3JIEMEHTAPHYIO

aueiiky. OnpenenuTs ( WIM MOATBEPAUTD) THUI POPMYJIbl COETUHEHUS.

5. Paccunrars 4ncio GOpMyIIbHBIX €IUHHIL B STYCHKE.

6. OnpenemuTh KOOPAMHANIMOHHBIC YMCIa aTOMOB Kaxaoro copta. [IpoBeputs hopmymny
COEIMHEHUS 110 B3aMMHON KOOPAMHALIUN aTOMOB.

7. Ha3BaTh KOOpAMHAIIMOHHBIE MHOTOTPAHHUKHU (KOOPAMHALMOHHBIE TIOJIU3PHI).

8. IlpuBecTH CIIOBECHOE OMMCAHHME CTPYKTYpPBI; €CIIM BO3MOYKHO, TO ONHCaHUE JaTh B
TEpMUHaX IJIOTHEHIINX yHNakoBOK (yKa3aTh CJIOMHOCTb YNAKOBKM M MOTHB 3allOJHEHUS B Hel
TEX WJIA UHBIX ITyCTOT).

9. BeigenuB KOOpAWHAIIMOHHBIE MHOTOIPAaHHUKH BOKPYT aTOMOB, YKa3aTh XapakTep HX
COUJICHEHUS.

10. Ilo nmpuBeeHHOMY ONHCAaHUIO HAPUCOBATh KPHUCTAJUIMYECKYIO CTPYKTYpPY B IUIaHE,
BBIJIETIUB KOHTYPBI 2JIEMEHTApHOM sTYeUKH U 0003HAUYUB BBICOTHI (KOOPIMHATHI Z ) BCEX aTOMOB.

Pedepar
Temamuka pegpepamos

CucreMHOe ONUCAHNE KPUCTAJINYECKOT0 00beKTa (110 BRIOOPY CTYIEHTA):

Mens, cepebpo, maTuHa, 30JI0TO, MarHWM, keie3o, rpadut, ammas, OOpHHUTPHUI, chanepur,
BIOpUOUT, TaJIUT, XJOPUA LE3UA, TAJICHUT, q)ﬂIOOpI/IT, PYTHUIL, KQJIbLUUT, IUPHUT, KYIIPUT, ICPOBCKUT,
Jieq1, IUHEeNb, OJIUBHH, TPaHaT, UPKOH, TalbK, KBapIl, TPUTUMUT, OPTOKIIA3, MpaMop, aJeKca/l-
puT, HadTaNMH, aHTpalleH, PYJUIEPUTHI U T.1.

Onucanue peKOMeHIyeTcsl BLIMOJTHUTD M0 CIeIyI0NIeMy IUIaAHY:
1. CocraB coeauHeHMs (METOJbI YCTAHOBIICHHS COCTaBa, CTEXHOMeTpHuecKas (opMmylia, BO3MOXHEIC
npuMmecH, AeeKThl, U30MOP(H3M U aTOMHBIE 3aMELICHUS, TOTUMOP(HBIC TPEBPAIICHUS).



2. Kpucramiorene3uc (cBefcHus 00 0Opa30BaHUM KPUCTAILIOB, 00pa30BaHHE KPUCTAILIOB B MPHUPOJE,
MOJYYEHHE UCKYCCTBEHHBIX KPUCTAIOB, MEXaHU3MbI POCTA KPUCTAILIOB, HOPMBI KPUCTAILIOR).

3. CTpyKTypa KPHCTAIUIOB (THITBI XUMUYECKOM CBSA3M B KPUCTAIUIAX, MOJICIH CTPYKTYPhI B paMKaX TCOPUU
TUTOTHEHINNX IIAPOBBIX YIAKOBOK MJIM MOJAEIMPOBAHUE CTPYKTYPHI C MOMOIIBIO KOOPMHAIHOHHBIX TO-
JU3POB, MPOCThIE (OPMBI KPUCTAIIIOB: PUCYHKH, MPOEKIIUK C yKa3aHWEM CHMBOIIOB TpaHel W pebep,
0COOCHHOCTH MOP(GOJOTHH KPUCTAIOB, CUMMETPHUs BHEHIHEH (DOPMbI KPHUCTAIOB, CUMMETPHUS KpH-
CTAJUTMIECKOM CTPYKTYpBI: suciika bpaBe, MpocTpaHCTBEHHAS TPYIIIIA CHMMETPHH, CHCTEMBI SKBHBAJICHT-
HBIX TTO3UIIHH).

4. DHepreTrka KPHUCTALIMYECKUX CTPYKTYp (MpeAessl YCTOWYMBOCTH, TEPMOJNHAMUYECKHAE CBOMCTBA,
SHEPIHUs KPUCTAIIMYECKOM PEIIETKH).

5. ®u3nYecKre U XMMHYECKHE CBOMCTBA.

6. O0macT MpUMEHEHHUSL.

3adeTHO-IK3aMeHANMOHHbIE MATEPHAJIbI JJIsl NIPOMEKYTOYHOM aTTecTanun (IK3a-
MeH / 3a4eT)

BOHpOCLI JJIL IIOATOTOBKHU K 3a4€Ty MO JUCHUIIIINHE ((CTPYKTypHaSI HCOPraHN4CCKasa XUMMUI.
»

=

[Ipenmer u 3apaunaucuUIIMHbL. OCHOBHBIE CBOMCTBA KPUCTAJIIIOB.

2. CrpyKTypa KpUCTajula ¥ IPOCTPaHCTBEHHAsl peuieTka. ['pynmsl TpaHCasIuui. DieMeHTapHas

sA4YerKa.

3aKOoHBI KpUCcTaIorpaduu: 3aKOH NOCTOSHCTBA YIJIOB KPUCTAJUIOB; 3aKOH LEJIBIX YUCEl.

Kpucramnorpaduueckoe uHmunupoBanue. CHMBOIBI y3JI0B, psnoB (pé0ep), MmiIockocTei

(rpaneit).

5. Kpucramnorpadpuyeckue npoekunu. Ilpunmmner nmocrpoenusi. Ctepeorpaduyeckue mpoek-
IIUH 3JIEMEHTOB CUMMETPHH KPUCTAJUIMYECKUX MHOIOIpaHHUKOB. ' HOMocTepeorpaduueckue
MPOEKIIUY U UX TPUMEHEHHUE JJI U300paKeHHsI KpUCTANINYECKUX MHOTOTPaHHUKOB.

6. Omnepanuu U 3JI€MEHTHl TOYEYHON CUMMeTpuu KpucTayioB. CrocoObl MpencTaBIeHUs] CUM-

METPUYECKUX ONEpaLUii: MOJEIbHBIA METOJ,, KOOPIMHATHBIA METO[, NMPEACTABICHUE CHUM-

METPUYECKUX ONepanuii myTeM npeodpazoBaHus KOOPAUHATHOMN CUCTEMBI.

MarpuyHsle NpeACTaBICHUS ONEPALUN CHMMETPHH.

B3anmMoneiicTBre CHMMETPUUYECKUX ONlepaluil (3JIEMEHTOB CUMMETPUN ).

Kpucrannorpaduueckrne KOOpMHATHBIE CUCTEMBI.

10. Kpucrannorpapuueckue kaTeropuu, ciHronuu. IlpaBuna kpucramnorpaduyeckoit ycTaHOB-
KH.

11. BeiBog ¥ omucaHue TOYEUYHBIX TPYyHI CUMMETpUH (Kj1accoB cummerpuu). IlpumMuTHBHBIE,
IUIaHAJIbHBIE, aKCUAJIbHbIE, [IEHTPAJIbHbIC, MJIJaHAKCUAJIbHBIE, HHBEPCUOHHO-TIPUMUTUBHBIE U
WHBEPCHOHHO-TIJIAHAJIbHBIE KJIACCHI CUMMETPHH.

12. MexxayHaponHble 0003HaYeHHS KIaccoB cuUMMeTpuu. Dopmynsl cumMeTpuu. CHMBOIBI
Hlenduuca.

13. OpOUTHI TOYEYHBIX TPYIIT CHMMETPHUH.

14. TIpocteie opmbl KpucTamioB. Ob1Me U yacTHbIe MpocThie popmbl. ['HOMocTepeorpaduue-
CKH€ MPOEKIIUU MPOCTHIX HOpM.

15. BeiBog mpocThIX (hOpM KPHCTAIJIOB B KJaccax HU3LIEH U cpe/iHel KaTeropHid.

16. BeiBog mpocThIX (hopM KpHCTaIOB KyOHUECKOW CHHTOHUH.

17. CummeTpus KpUCTAUTMYECKUX CTPYKTYD.

18. Pemmretku bpae. YcnoBust BeiOopa pemeTok bpaBe B Imockoit ceTke U B TPEXMEPHOM KpH-
CTAJIZINYECKOM IIPOCTPAHCTBE.

19. Xapaxkrepuctuka siueek bpase.

20. TpaHCIALMOHHBIE 3JIEMEHThl CUMMETPUU: BUHTOBBIE OCH, TUIOCKOCTH CKOJIB3SILEro OTpaxe-
HUSL.

21. DneMeHThl CHMMETPUH KPUCTALTUIECKUX CTPYKTYP.
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22.
23.

24.
25.
26.

27.
28.

29.

30.
31.

32.

33.
34.

35.

36.
37.

38.
39.

40.
41.
42.
43.

44,

45.

46.

47.

B3aumonencTBue 3J€MEHTOB CUMMETPUN KPUCTAIUIMYECKUX CTPYKTYP.

[TpocTpaHcTBEHHBIE TPyl CUMMETPUU. B uem paznuune Mexy TOU€YHBIMU M IIPOCTpaH-
CTBEHHBIMHU I'pyNIamMu?

[TpaBuiia 3anycu CMMBOJIA IPOCTPAHCTBEHHOW IPYIIIIbI

BbIBO TPOCTPAHCTBEHHBIX TPy CHMMETPUM TPUKIMHHON M MOHOKJIMHHOM CHHIOHHUU.
XapakTepHuCcTUKa MIPaBUWIBHBIX CUCTEM TOUYEK (CHUCTEM SKBUBAJICHTHBIX MO3MIIMI) IPOCTPaH-
CTBEHHBIX I'PYIII TPUKJINHHON U MOHOKJIMHHOW CUHIOHUH.

Onucanue U cucTeMaTuKa KpUCTANIMYECKUX CTPYKTYD.

KoopanHanyoHHble yuciia, KOOPJUHALMOHHBIE MOJUAIPbI, YUCIO (POPMYJIBHBIX €IUHUI B
sYEHKeE.

Tunbl XUMUYECKON CBA3U B KpucTauiaXx. CUCTEMAaTHKa KPUCTAIUIMYECKUX CTPYKTYP 10 TUILY
CBSI3H.

Me:KIIIOCKOCTHBIE PACCTOSHUS, BAJICHTHBIE YIJIbl B KpUCTAJLIAX.

Kpucramnoxumuueckue paauycel. Pacyer nmapamerpoB peImeTKy 10 paguycam aTOMOB HIIU
MOHOB U IUIOTHOCTH KPHUCTAJLIA.

PentrenoBckast M peTUKyJIsIpHas MJIOTHOCTH KPUCTAUIMYECKUX CTPYKTYp. Pacuer nmiuotHocTH
10 MEXIUIOCKOCTHBIM U MEKaTOMHBIM PAaCCTOSHUSM.

XHUMHUYECKas CBA3b U DHEPIUsl KPUCTAIIMYECKON PEIIETKH.

['eomeTpuyeckue mnpenessl yCTOMUMBOCTH KPUCTAIIIMYECKUX CTPYKTyp. Pacuer onTumans-
HOH CTPYKTYpPBI KPUCTAJLIA.

[TnoTHenmuMe mapoBbie YIIaKOBKU B KpucTajuiax. CUMMETpUs IIapOBBIX YIIAKOBOK U IIyCTOT.
Pacuer koa(punmenTa IIOTHOCTH YIIAaKOBKH.

[MTonua apryeckuii METOa N300paKEHUS KPUCTAIUIMYECKUX CTPYKTYD.

N3omopduszm n nommumopousm. Tunsl mzomophusMa u noaumopdusma. MexaHu3Mbl MMOJHU-
MOpGHBIX MTpEeBpaILEeHU.

MeTto/1b1 Hccae10BaHUS! BHYTPEHHETO CTPOECHUS KPUCTAILIIOB.

PenTtreHoBckue MeTOJbI HCCleAOBaHUS BemlecTB. Juppakius peHTreHOBCKUX Jyded Ha
Kpuctamuiax. ¥Ypasuenue Bynsda-bporra.

[TonsiTve 0 CTPYKTYpHOM THIIE. XapaKTEPUCTUKA CTPYKTYPHOI'O THIIA.

Kpucrannnueckue cTpyKTypbl aJIOTPOITHBIX MOAX(UKAIM yriaepoaa.

CTpyKTyphl METAJUIOB (CTPYKTYpHBIE THUIIBI MU, MarHus, Bojibdpama). OcobeHHoctu ¢hu-
3UYECKUX M XUMUYECKHX CBOMCTB METAJJIOB PA3JINYHBIX CTPYKTYPHBIX THUIIOB.

CrpykTypsl coenvHeHud Tna AB: CTpyKTypHBIE THUIIBI KaMEHHOM COJM, XJIOpHJA LE3Hs,
HUTpHUAa 0opa, canepura, BIOPTIUTA.

CrpykrypHble Tunbl coenquHeHuit Tuna A2X u AXo. ( [InmaBukoBblil mmart, GuoOpuT, pyTHI,
KYIPUT, IUPUT, MOIU(UKALUN OKcHJa KpeMHus). CioucTele, LeTHbIE, JIEHTOUHbIE CTPYKTY-
pbl coenuHennii AB2. MounekymnspHble cTpyKkTypsl ABo.

TpoitHble coenquHeHus. CTpyKTypbl NEPOBCKUTA U MNUHENNU. OCTPOBHBIE CTPYKTYPbI COJEH
KHCIJIOPOJHBIX KUCIIOT.

Knaccudukanus cTpykTyp CUIMKATOB. 3aBUCUMOCTh CBOWMCTB CHJIMKATOB OT MX CTPOEHHS.
W30BasieHTHBIN U reTepoBajeHTHBIH n30Mopdu3M B cuiukarax. [IpupoHble U CUHTETHYe-
CKHe 1eonuThl. X cTpyKTypa u mpuMeHeHue.

MexaHu3MBbl pocTa KpUCTAUIOB. MeToAb! BhIpalllMBaHMs KPUCTAJIOB.

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHuUs!

3auer sABIACTCS (I)OpMOfI KOHTPOJIA HE TOJIBKO YCBOCHUA CTYACHTOM TCOPETUYCCKOI'0 Ma-

TCpHaJIa MO0 JUCHUIIIIMHC, HO U BBINIOJIHCHUA na60paT0pHLIX, KOHTPOJIbHBIX, pe(bepaTI/IBHBIX pa-

00T, METOAMYECKUX MPOEKTOB U pa3pabOTOK.

Pe3ynpTar cnaum 3ayerta Mo MpoCHyIIaHHOMY KYpPCY OLIEHHBAeTCSl KaKk UTOT BCeH nesd-

TCJIBHOCTU CTYyACHTA B CEMECTPEC, 4 HMCHHO - IO IMOCCIIaCMOCTHU HGKHHﬁ, pe3yibTaTaM pa6OTBI

Ha Ja0OpaTOPHBIX 3aHSATHSX, BBITIOJHEHHS CaAMOCTOSATEIBLHON PaboThl (MOPTGHOIHNO CTYACHTA).



[Tpu sTOM nomyckaercsi mpomyck He 6oiee 20% 3aHATHI, ¢ 00s3aTeIbHON OTPaOOTKOM MpoIy-
HICHHBIX J1a00paToOpHbIX 3aHATUH. CTYIEHTBl Y KOTOPBIX KOJUYECTBO IMPOITYCKOB, MPEBHIIIACT
YCTaHOBJICHHYIO HOPMY, HE BBIIIOJIHUBIIKE BCE BUIBI PaOOT M HEYAOBIETBOPUTEIHHO pabOTaB-
M€ B TEYEHUE CEMECTpa, MPOXOAAT coOeceoBaHUE C MPENoAaBaTeeM, KOTOPBIA OMpalIiBaeT
CTYJICHTa Ha MPEAMET BBISBICHUS 3HAHUS OCHOBHBIX IMOJIOKCHHN TUCIUIUIMHBI H MPUOOPETEH-
HBIX TIpOo(eCCHOHATbHBIX YMEHUI.

«3ader» 3acily’)KMBaeT CTYJIEHT, OOHAPY>KUBIIUI 3HAHHE OCHOBHOTO IPOTrPAMMHOI0 Ma-
Tepuana B 00bEMe, HeOOXOIUMOM TSl JaTbHEHIIeH ya€0bl U mpeacTosime padoTel o mpodec-
CHUH, CIIPABJISIFOIIMICS C BBIMOJTHEHUEM 3aJIaHUM, IPETyCMOTPEHHBIX MPOTPAMMON.

«He3ader» BBICTaBISIETCS CTYICHTY, OOHApYKHMBIIEMY 3HAUUTENIbHBIEC MPOOETHl B 3HA-
HUSX OCHOBHOTO MPOTPAMMHOI0 MarepHalia, JOMYCTHBIIEMY NPHUHIUIHATHHBIC OMUOKA B BBI-
MOJHEHUH TIPEAYCMOTPEHHBIX MPOrpaMMoN 3aannil. Kak nmpaBuiio, OLIEHKA «HE3a4eT» CTaBUTCSA
CTYJICHTaM, KOTOPbIE HE MOTYT MPOJOJKHTh OOYUCHHE MU NMPHUCTYIHUTHh K POGECCHOHATHHON
JESITEIIbHOCTH M0 OKOHYAaHUU By3a 0€3 TOMOJHUTEIbHBIX 3aHATUN 110 COOTBETCTBYIOIIEH TUCIIH-
TUTHHE.

Onenka Kpurepuu onieHMBaHus 110 3K3aMEHY
OILICHKY «OTJIMYHO» 3aCIy’)KUBACT CTYJCHT, OCBOMBIIWN 3HAHUS, yMe-
HUS, KOMIIETCHIIMN M TEOPETUUYECKUN MaTepuan 0e3 mpoOesioB; BBIMOJ-

Bricokuii ypo-

(](3)?;;:3()))) HUBIIAN BCE 3aJlaHUs, MPEAYCMOTPEHHBIC YYEOHBIM TUIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM YPOBHE; IPAKTHUECKHUE HABBIKH MPO(ecCHnoHAIBEHO-
IO PUMCHEHUS] OCBOCHHBIX 3HAHUH COPMHUPOBAHBI.

Cpennwuii ypo- OILICHKY «XOpOILIO» 3aCIy)KHBACT CTYACHT, MPAKTUYCCKH MOJHOCTHIO
BCHB «4» OCBOUBIIIMH 3HAHUS, YMCHUS, KOMIETCHIIMA U TCOPETUICCKHIA MaTepH-
(xoporo) aj, ydeOHbIe 3aJaHusl HE OIICHEHb MAaKCUMaJIbHBIM YHCJIOM OaJlJIOB, B

OCHOBHOM c()OpMHUPOBaI MPAKTUYECKUE HABBIKH.
[Toporossrii OIICHKY «YJOBIETBOPUTENHLHOY 3aCIyKHBAET CTYJEHT, YACTUYHO C MPO-

YPOBEHB «3» OenmaMu OCBOMBINWIK 3HAHUS, YMCHHSI, KOMIICTCHIINA W TCOPCTHUSCKUN

(yooBneTBOpU- | Marepuall, MHOTHE y4yeOHble 3aJaHus Ju00 HE BBHIMOIHWI, JTUOO OHU
TEJIBHO) OIICHCHBI YHUCJIOM OauioB OJNWU3KMM K MHHHUMAJIbHOMY, HEKOTOPHIC

NPAaKTUYECKHE HaBBIKU He C(OOPMHUPOBAHBI.
MUHHMaIIBHBIA | OLICHKY «HEYJIOBJIETBOPUTEIBHOY 3aCIIyKHUBAET CTYACHT, HE OCBOUBILINI

YPOBEHb «2» 3HAHMS, YMEHHS, KOMIIETCHIIMH M TEOPETUYECKUI MaTepual, y4eOHbIe
(HeYZIOBJIETBO- | 3aJ[aHUs HE BBITIOJHUII, TPAKTUYCCKUE HABBIKU HE CHOPMHUPOBAHBI.
PUTEIBHO)

OneHouHble cpeAcTBa AJIs MHBAJIMJOB U JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 370PO-
Bbsl BBIOMPAIOTCS C YYETOM UX UHIUBUAYATbHBIX MICUXO(PU3NIECKHX OCOOCHHOCTEH.

— MpU HEOOXOIUMOCTH MHBAIUIAM M JIHIIaM C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3]10pPO-
Bb [IPEIOCTABIISAETCS JOTIOJIHUTEIHLHOE BpeMs JIJIsl IIOJrOTOBKU OTBETA Ha SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEIYPHI OIICHUBAHUS PEe3yIbTaTOB 00yUeHHs] MHBAIUIOB U JIUIL C
OTpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbsI MPEAYCMaTPUBAETCS UCIIOIb30BAHHE TEXHUYECKHX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C UX WHAWBHUIYaTbHBIMH OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YyHaIOIIMXCSl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
U WHBAJIMJOB IpOIlelypa OLIEHUBAHUS PE3yJIbTaTOB OOyUYEHHs MO JAUCLUILIMHE MOXET IpPOBO-
JTUTHCS] B HECKOJIBKO 3TaIlOB.

IIponetypa ornieHMBaHUsI Pe3yJIbTATOB OOYYEHHMsS WHBAIWIOB U JIUI[ C OTPAHUYECHHBIMU
BO3MOXXHOCTSIMHU 3/I0pOBbsI IO JAMCLUUILIMHE (MOJIYJII0) MpeaycMaTpUBaeT MpeJoCTaBIeHUE WH-
dopmanuu B popMax, aAanTUPOBAHHBIX K OTPAaHUYEHUSAM UX 370pPOBbS U BOCIIPUATHUSL HHPOpPMa-
LUH:



JInst I ¢ HapyIeHNUsIMH 3pSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

JUnist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIIeHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B mieyaTHoM hopme,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET ObITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-

HJaromuxcs.

Hown

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTHI
5.1 YueGHas iureparypa:

Uynpynos E.B., Xoxmno A.®., ®agneeB M.A. OcHOBBI KpucTayutorpadguu: Y4eOHUK ISt
BY30B. — M.: M3naTensctBo dU3nko-maremarnyeckon aureparypst, 2004. — 500 c.
Eropos-Tucmenko 10.K. Kpucramnorpadust u kpucrammoxumus.— M.:KIY, 2014.— 592 c.
barru X., [Ipunr A. Munepanorus 1y cty1eHToB. — M.: Mup, 2001.- 429 c.

Miromnep V. CtpykTypHas Heopranuyeckas xumus. — Jlonronpyansiid: U3parensckuit jom
«HuaTennekry», 2010.

5.2 Ilepuoauyeckasi aureparypa
HayuHo-MeTonnueckue xKypHabl:
- Kpucramnorpagpus

- Heoprannueckue Marepuasl

- KypHan HeopraHm4eckoi XuMHUH
- KypHan cTpyKkTypHOU XUMUHU

5.3. UHTepHeT-pecypchl, B TOM YHCie COBpeMeHHbIe NMpodeccuoHaIbHbIe 0a3bl AaH-

HbIX U HH(OPMAILHOHHBIE CIIPABOYHbBIE CHCTEMbI

JIeKTPOHHO-0u0MoTeuHbIe cuctemsl (IBC):

1. OBC «IOPAUTY https://urait.ru/

2. 9BC «YVHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «ZNANIUM.COM» www.znanium.com

4. OBC «JIAHby https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:

1. Web of Science (WoS) http://webofscience.com/

2. Scopus http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com

4. Hayunas snekrponnas obudnuoreka (HOB) http://www.elibrary.ru/

5. Dmnexrponnas koymekmus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action

7. "Jlextopuym TB" http://www.lektorium.tv/

8. VYuuBepcuterckas uHpopmarronnas cucrema POCCHUS http://uisrussia.msu.ru

HNHpopManoHHBIE CIPABOYHbIEC CHCTEMBbI:


https://urait.ru/
http://www.biblioclub.ru/
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https://e.lanbook.com/
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http://www.elibrary.ru/
http://www.elibrary.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
http://www.lektorium.tv/
http://uisrussia.msu.ru/

1. KoncynpranT [lmroc - cipaBovyHast mpaBoBasi cucTeMa (JOCTYI 0 JIOKAJTLHOM CeTH C
KOMITBIOTEPOB OMOITNOTEKH )

Pecypchl cBOGOHOTO JOCTYHA:

1. ®enpepanbHbiii mopran "Poccuiickoe oopazosanue" http://www.edu.ru/;

2. HWudopmarmonHas cucrema "EqnHOEe OKHO A0CTya K 00pa30BaTelIbHBIM pecypcam’
http://window.edu.ru/;

3. Enunas xomnekius nudpoBeIx 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

4. @enepanbHbIi HEHTP HHOOPMAIIIOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ruf);

5. OO0pa3oBatenbhblii moptan "Yueda" http://www.ucheba.com/;

Co0OcTBeHHbIE YJIeKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAILMOHHbIE PecypChl

KyoI'Y:

1. Cpena MoayibHOrO AMHAMUYecKoro ooydenus http://moodle.kubsu.ru

2. baza y4eOHbIX mIaHOB, y4eOHO-METOJMYECKUX KOMILIEKCOB, TyOInKamii 1 KoHpe-
pennwmii http://mschool.kubsu.ru/

3. bubmuoteka uHGOPMAIIMOHHBIX pecypcoB Kadenpsl HH(HOPMALIMOHHBIX 00pa3oBa-
TeNBbHBIX TexHosorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHTOoB KyOI'Y _http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTENbHBIE Pecypchl Kadeapsl HH()OPMAIMOHHBIX CHCTEM WU
TexHosoruii B obpazoBanuu KyOI'Y u Hayuno-metoguueckoro xypHana "IIKOJIBHBIE T'O-
JBbI" http://icdau.kubsu.ru/

6. MeToauyeckne yKa3aHusl [Jsi OOy4YAOIIMXCS MO OCBOEHUI0 JAUCHUILIUHBI
(Monxyuis)

[To muctumuinbae «CTpyKTypHasi HEOpraHudeckass XUMUs» MPEeLyCMOTPEHO IPOBEICHHE
ayJUTOPHBIX 3aHATUH B (opMme nekuuil u nabopaTopHbIX paboT. Jlekuus mnpeanosaraer
nepegayy B CTPYKTYpUPOBAaHHOM (opme cucTeMaTU3UpPOBAaHHONM HH(OpMaUKU OOJBIIOr0o
o0béma. IlocemieHrne M KOHCHEKTHPOBAHUE JIEKIMM CTYIAEHTaMH 00s3aTelbHO, TaK Kak
Croco0CcTByeT (OPMUPOBAHUIO OOIIUX MOAXO0/I0B M NMPUHIIUIIOB YCBOEHHUS COJIEpPKaHUs JaHHON
JTUCLUIUIMHBL, COACWCTBYET AaKTUBM3ALMK MBIIUICHUS, HAleJuBaeT Ha JaJbHEHIIyro
CaMOCTOSITENIbHYIO TTO3HABATEJIbHYIO JESTENIbHOCTh. BhINoNHEeHH0 J1abopaTopHOi padoThI
npemecTByeT Oecena, KpaTKMM ONpOC CTYIEHTOB, OOCYX/JE€HHE JUCKYCCHOHHBIX BOIPOCOB
n3yyaeMoil TeMmbl. B mporiecce BBIIOTHEHHUS J1TA0OpATOPHOW paldOThl YTIiayOJstOTCS HAay4YHO-
TEOpPETUYECKHE 3HAHUS, BBIPA0ATHIBAIOTCS MPaKTHUECKUE YMEHMS (IUTaHUPOBAHKUE U MPOBEJICHHE
HKCIIEPUMEHTa C HCIOJb30BaHUEM CHEIHAIBbHOTO 00OpYyNOBaHUS M MPUOOPOB, BBIYMCIEHUS,
pacyeTbl, MCIOJIb30BaHME TaOJUI] M CIpPaBOYHON suTepaTypsl). [IpuMeHstoTCS pa3iuyHbIe
TEXHOJIOTHH MPOBEIEHUS JIaOOPATOPHBIX 3aHATHUH, COUETAIONINEe UHIUBUIYAIbHYIO, TPYIIOBYIO
U KOJUIEKTUBHYIO (DOPMBI JESATETLHOCTH U 00CYKIEHHS MOJTyYEeHHBIX PE3YyJIbTaTOB.

BaxknelmuM >TanoM OCBOEHUS JHUCLUIUIMHBI SIBISIETCSA CaMOCTOSITeNIbHAs paloTa.
Nudopmanus mo ¢opmMaM caMOCTOATENbHOM paboThl, Cpokax BBIMOJIHEHUsS U (opmax
OTUYETHOCTH IPEJCTaBJIeHA B TaOIUIIE.

Opranusanus npouecca caMoCTOATe/IbHOH PadoThI

HaumenoBanue @DOpMBI CaMOCTOSTENBHON Cpoku ®dopma OTYETHOCTU
Ne paszgena paboTsI BBITIOJIHEHUS
(Henens)
Bsenenue AKTyanusanus COJAEpKaHHUS TeM 1-3 [Tucemennas nomanisss padora
KYpPCOB HEOPraHMYECKOH XHMMH,
XMMHYECKOH  TEpMOJUHAMUKH,
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http://school-collection.edu.ru/
http://fcior.edu.ru/
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OBIIaJICHUE METOAUYECKHM
anmapaTrom U3y4eHUs
JMCIUIUIMHBI
I'eomerpus YopaxxHeHus B Mopenn  BHemHed  (OpMBI
KPHUCTAJUTMYECKOTO | KpUCTaIorpaduieckom 2-4 KPHCTAJIOB u ux
MPOCTPaHCTBA HHAMLUpoBaHUU. M3roToBieHue KpHcTasuorpaduueckoe
Mozaenen MHOTOIPaHHUKOB. OIHCaHue
WnnuBuayansHele 3afaHuS 110
TIPOCIUPOBAHHIO
Toueunas YopaxXHeHHUsT B BBISBICHHH IIucpMeHHBIN  OTYET-OMUCAHKE
CHMMETPHA 3JIEMEHTOB CHMMETPHUH  DPa3- 4-8 MOJIETH MHOTOTPaHHHKA,
KPHCTAIIOB JIWYHBIX TpenMmeroB. Pabora c CHMMETPHU OTAETBHBIX
MOJEISIMA ~ MHOTOTPaHHUKOB. MOJIEKYII,
Pemenne 3amad, cocTaBieHHE Cucrema 3amad 1o Teme
3aad IO TeopeMaM CO4YeTaHUs
JJIEMEHTOB CHUMMeETpUU (BO3-
MOJKEH TECTOBBIH BapUaHT)
Op6uthl Toueunbix | ['paduueckoe IIOCTPOCHHE WHauBuyanbHblE  pacdeTHO-
IpyNI CAMMETPHH | NPOEKLHUA MpOCThIX (GopM  ajs 9-12 rpaduyeckue 3aaaHus.
YKa3aHHOH TPYIIBI CHMMETPHHU; Jlokmmazpl, Ipe3eHTannu
BBISIBIICHUE cHcTeM
SKBUBAJICHTHBIX MO3UIAH
KOHEYHBIX CTPYKTYp; IOATOTOBKA
K YydJacTHi0O B KOH(EepeHINH
«CoBpeMeHHbIC METOJIBI
BBIPAIMBAHUS  KPUCTAUIOB U
MIEPCIIEKTUBBI UX TPUMEHEHHUS»
IIpoctpancTBeHHas | BelnonHeHue YIpaKHEHUH. Ortuers! o PI'3
CUMMETpHUS Konctpyuposanue sueex bpass u 12-14
KPUCTANIMUECKUX | ONHCaHHE UX CUMMETpPHUH.
CTPYKTYD VYopaxHeHUss B IOCTPOCHHUU
NPaBUIBHBIX CHCTEM TOYEK U
OIIPEAEICHNH X KPaTHOCTH.
Mertonbt Pabora ¢ y4eOHOI JHuTEpaTypOil. Otuétel o PI'3
HCCIICTOBaHHS [Iporao3upoBanme CTPYKTYD 14-15
BHYTPEHHETO BEIIECTB Ha OCHOBaHHMH
CTPOCHHMS CIIPaBOYHBIX HaHHBIX (I, Z).
KPHCTAIIOB Pemenne 3a1a4 ¥ ynpakxHeHUH
Omnucanne n | CocraBieHue aJropuT™Ma OIHCa- OTyeTsl 0 MHANBUAYAIBHBIM U
CUCTEMaTHKa HUSI KPUCTAJUINYECKOTO OOBEKTa. 15-16 TPYIIIOBBIM 3aJaHUSIM
KpucTtanueckux | Hauano paGoTel mo HamucaHHIO
CTPYKTYp pedepata (MHAMBHIYyaNbHBIEC 3a-
JTAHWA TI0 ONHCAHMIO KPHUCTAJUIH-
yeckux OOBEKTOB). Pemienue 3a-
Ja4
CrpykTypsl Pabota c yueGHOI1 uTEpary- 17 Pedepartsl, noxmast
KOHKPETHBIX poii, 6a3amu JaHHBIX B ceTH In-
KPHCTAJIIOB ternet. CocraBieHue OOPHBIX
KOHCIIEKTOB. 3aBepIlIeHHUE pa-
60Tb1 Haxt pedeparom. [Toaro-
TOBKa (BBICTYIUICHUH) JIOKJIa-
JIOB TIO TeMaM pedepaToB.

B ocBoenun AuCHMIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl OONBINIOE 3HAYCHHE WMEET WHIWBHyallbHAas ydeOHass paboTa (KOHCYNIbTalluu) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE y4eOHOro MaTepuarna.

NunuBuayanbHble KOHCYJBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoOM,
CIOCOOCTBYIOIUM MHJIMBUIYaTU3allui O0yYEHUSI U YCTAaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa




MCXKAY HNOpenoJaBaTciiEeM M O6y‘IaIOH_[I/IMC${ HHBAJIMAOM HWJIHA JIMOIOM C OI'paHUYCHHBIMU

BO3MOXHOCTAMHU 3J0POBbA.

7. MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne 1no JUCHUIInHe (MOIYJII0)

HaunmenoBanne crenmanbHeIX 10- | OCHAIECHHOCTH CIEIHANBHBIX 1MO- | [lepeueHs JIMIICH3MOHHOTO — IPO-
MEIIEHUHN MEIICHUHN I'PaMMHOTO O00eCTICUCHUS
VueGHbIe ayauTOpUH I TipoBese- | MeGenb: yueOuas mebes Microsoft Windows, Microsoft
HUSA 3aHATHH JEKIIMOHHOTO THIIA Texumueckue cpenctsa obydenus: | PowerPoint

uHTEepakTHBHAas nocka SMART

Board, xopoTkodoKycHBIII HHTEp-

aKTHBHBIA  TIPOEKTOP, HOYTOYK,

MenoBast jocka (aya 322C).
YueOHast ayauTopus s mpoBe- | Mebenb: yueOHas MeOeib Microsoft Windows, Microsoft
JICHUW 3aHSATHH JeKIHOHHOTO, ce- | TexHuueckue cpeactBa oOyuenus: | PowerPoint Microsoft Office

MHHApPCKOTO U J1abopaTOPHOTO
TUIIOB, TPYIIOBBIX M HHIUBUIY-
aJbHBIX KOHCYJbTAIUN, TEKYIIETO
KOHTPOJII U INPOMEXKYTOYHOH ar-
TECTAllMHd, OCHAIlEHHAass Heo0X0-
IUMOi MeOenbro, 000pyA0BaHUEM,
peaKkTUBaMH, Mpe3eHTAHOHHON
TECXHUKOH

uHTepakThBHass gocka SMART
Board, xopoTko(OKyCHBIH HHTEp-
aKTUBHBIH  TIPOEKTOp, HOYTOYK,
MenoBast nocka. OOopynoBaHue,
MpeJHa3HAYCHHOE IS CHHTE3a U
H3yYCHHS (U3UKO-XUMHYECKIX
CBOWCTB BeIIecTB (BECHl, HarpeBa-
TENbHBIE TPUOOPEI, TEPMOMETPHI,

MHUKPOCKOIIbI, XMMHUYECKas MOCYaa
ut.a. (ayn. 422C).

(Word, Excel, PowerPoint), ACD
Labs Chemsketch freeware, Free
Pascal

Jljis camocTOsTeNbHOM paboThl 00YYAIOIIUXCS IPEAYCMOTPEHBI TOMEIIEHUS, YKOMILICK-
TOBaHHBIC CICITUATM3HMPOBAHHON MEOEIbI0, OCHAIIEHHBIC KOMIBIOTEPHONW TEXHUKOW C BO3MOXK-
HOCTBIO TOJKIIOUEHHS K ceTu «VHTepHeT» U obecriedyeHreM JIOCTyIa B 3JEKTPOHHYIO HH(OpP-

MalMOHHO-00Pa30BaATEIbHYIO CPENY YHUBEPCUTETA.

HaumMmeHoBaHue noMeneHu ais
CaMOCTOATEeNFHON paboTHI 00y4a-

OcHaIIIEHHOCTD ITOMEIIEHUN I
CaMOCTOSATENIFHON paboTHI 00y4a-

[lepeyeHpb MUAIEH3NOHHOTO TIPO-
IPaMMHOTO O0eCTIeueHUsI

FOIIMXCS FOIIMXCS
[Momemnenne Ui caMOCTOATENBHOM | Mebesb: yueOHas MeOeb Microsoft Windows, Microsoft
paboTel obyuaronuxcs (untanpHblii | Kommtekr — cnenmanmsuposannoit | Office (Word, Excel, PowerPoint),
3as1 HayuHoii 6ubmuotexn) MeOeNr: KOMITBIOTEPHBIE CTOJIBI

O6opynoBaHue: KOMITbIOTEepHAsI

TEXHHKA C TOJKIIOYCHHEM K HH-

(hopMarmoHHO-

KOMMYHHKaMOHHOH cetn «MHTep-
HET» W JOCTYIIOM B 3JIEKTPOHHYIO

HHPOPMATMOHHO-
o0pa3oBaTenbpHyI0 cpeny obpa3oBa-
TEIBLHOMN OpraHu3aIH, BeO-

KaMepbl, KOMMYHHUKAIIHOHHOE 000-
pynoBaHue, obecreduBaromiee Jo-
CTYIl K CeTH MHTEpHET (IPOBOJHOE
coeIMHEHUEe U OECHpOBOJHOE CO-
enunenune o texuosoruu Wi-Fi)

Tlomemienue aisi caMmoCTOATENbHOM
pabotsl obyuaromuxcs (aya.431C)

Mebenn: yaebHas mebeb
KoMmmekr  cnenuanuzupoBaHHON
MeOesH: KOMITBIOTEPHBIC CTOJBI
Oo6opynoBanue: KOMIBIOTEpPHAS
TEeXHUKA C IOAKIIOYCHHEM K HH-
(hopmarrionHo-
KOMMYHHKaMOHHOU cetu «MHTep-
HET» W JOCTYIIOM B 3JIEKTPOHHYIO
MHPOPMALIMOHHO-
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AnHOTanms K paboueii mporpamMme JUCHUTUTHHBL
b1.0.19 «CtpykTypHasi HeOpraHu4eckasi XUuMHs»

O0BéM TPYI0EMKOCTH: 3 3aUCTHBIX CIUHUIIBIL.

Heap aucuumimHbl: (HOPMUPOBAHHE COBPEMEHHBIX IMPEACTAaBICHUN 00 OOLMX MPUHIUIAX
CTPOCHHS KPHUCTANIOB M KIACCHU(PUKALUU KPUCTAUIMYECKUX CTPYKTYP, PACKPHITHE MPUYUHHO-
CJIEICTBEHHBIX CBA3€H MEXIY COCTaBOM, CTPOECHHUEM, CBOMCTBAMM U NMPUMEHEHUEM KPHUCTAILIH-
YECKUX BELIECTB.

3agaun  AMCUMIUVIMHBI: PAaCKPBITUE POJIM MCCIEIOBAHUS CTPYKTYpPbI BELIECTB B COBPEMEHHOM
TEOPETUYECKON U MPUKIATHOW XUMHH U 00ECIICUCHUHU KU3HU OOIIEeCTBA; OCBOCHUE U MpPUMEHe-
HUE Ba)XHEWUIIMX METOJIOB ONMCAHUS MPOCTPAHCTBEHHOTO CTPOEHMSI XMMUYECKHX BELIECTB; pac-
CMOTpPEHHE OCHOBHBIX 3aKOHOMEPHOCTEM CTPOCHMSI KPUCTAIIIOB U KOHKPETHBIX CBEJEHUN O KpHU-
CTAJTMYECKHUX CTPYKTYPaxX BaKHEHIINUX KIACCOB XUMHUYECKUX COCTUHEHH; (hOpMUPOBaHUE yMe-
HUN CaMOCTOSITEJIbHO NIPUMEHSITh, MOMOJIHATh U CUCTEMAaTU3UPOBATh NOJyYEHHbIEC 3HAHUS, MO/Jie-
JUPOBATH CTPYKTYPbI KPUCTAIIIOB, HHTEPIIPETUPOBATh U MPECKA3bIBATh OOIINE 3aKOHOMEPHOCTH
CTPOEHHS KJIACCOB BEIIECTB, YCTAHABIMBAaTh KAaUECTBEHHbIE UM KOJIMYECTBEHHBIE 3aBUCHMOCTH
CBOMCTB KPUCTAJUNINYECKUX BEIIECTB OT UX CTPOEHUS.

MecTo AMcUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

HuctumumHa «CTpyKTypHasi HeOpraHu4eckass XMMHUs» OTHOCUTCS K 00s3aTeNIbHOM yacTu
bnoka 1 «/lucuuminael (MOAyan)» y4eOHOro IiaHa. B cooTBeTcTBHM C yuyeOHBIM IJIAHOM JUC-
LMIUIMHA u3y4aercs Ha 1 kypce. Bux mpoMeXyTOuHOM aTTecTaluu: 3a4eT.

Jlji yCHenHoro OCBOEHUsS! CTPYKTYPHON HEOpPraHM4eCKOW XMMHUU HEOOXOAMMBI 3HAHMS,
YMEHMS, ONBIT JEATENBHOCTH, IPENYCMOTPEHHBIE TAKUMH AUcIMIIIMHAMH biioka 1, kak marema-
TUKa, (pU3MKa, HEOPraHUYECKash XUMHUs, BBEJACHHE B TEPMOAMHAMUKY. 3HAHMSI M HaBBIKH, MOTY-
YEHHBIE B PE3YJIbTATE OCBOCHUS JAHHOM IMCUUIUIMHBI BayKHBI JJIs MOCIEYIOLIETO0 N3YUYEHMs Ta-
KHMX JWMCLUUIUIMH, KaK CTPOEHHUE BEIIEeCTBA, XMMHUsI TBEPAOIO Teja, B HayYHO-UCCIIEI0BATENbCKON
paboTe CTy/IeHTOB.

TpeOoBaHNsI K YPOBHIO OCBOCHUS U CIUTIIUHbBI
N3yuenne nanHoW y4eOHOW NUCIMIUIMHBI HAMIPaBIEeHO HA (OPMUPOBAHNE KOMIIETEHITUH Y 00y-
YAIOLIUXCS CIETYIOINX KOMIETEHIINN:

KO)_I 1 HAUMCEHOBAHUEC UWHAUKATOPA JOCTUKCHUA PC3yJ’IBTaTLI 06yquI/m 10 JTUCHUITITIMHE

KOMIICTCHIIH

OIIK-2 CnocobeH npoBOJHTH C COOIIOICHHEM HOPM TEXHUKH 0€30MaCHOCTH XUMUYECKUH IKCIIEPUMEHT, BKIIIOYast
CHHTE3, aHAJIN3, M3yUYeHHE CTPYKTYPbI U CBOWCTB BEILIECTB U MaTEPUAIIOB, HCCIIEIOBAHKE MPOLIECCOB C X Y4aCTHEM

NOIIK-2.1. PaGoTaeT ¢ XMMHYECKIMH BEIIECTBAMU | 3HAET CBOWCTBA M OCOOEHHOCTH CTPYKTYPHI KpHCTaJIH4e-
¢ COOJIIOZIGHNEM HOPM TEXHHKH 0€301acHOCTH CKHX COCIMHEHMH, 00EeCTIeYNBAIONINX MX MIMPOKOE MpHUMe-
HEHUE;




JIOCTYDKEHUSI HAyKU U MEPCHEKTUBBI CO3MAAHUSI HOBBIX Ma-
TEpUaJoB IMyTEM MOIUDUIMPOBAHHS KPUCTAIIIMYECKUX
CTPYKTYp COEIUHEHUII.

Ymeer (GopMymupoBaTh OIpEACICHUS OCHOBHBIX MOHSITUN
Kpuctaiorpaduu, 00bSICHATh UX CYIIIHOCTB;

OOBSICHATH OCHOBHBIC 3aKOHBI H TCOPUU KPHUCTAILIOTpa(UH;
MPOBOJUTH CHHTE3 KPUCTAITUYCCKUX BEIICCTB M U3ydaTh UX
CHMMETPHIO M CBOWCTBAa C COONIOZCHWEM HOPM TEXHHUKH
0€30IaCHOCTH;

MOJICIUPOBATh CTPYKTYPHI COCOMHEHUI Ha OCHOBE aHAIN3a
HX COCTaBa M CBOMCTB.

Brnameer HaBBIKAMH IIEJIEHANIPABICHHOTO IUIAHUPOBAHUS
OCYIIECTBIICHUS SKCIIEPUMEHTA ISl CHHTE3a KpUCTaJUTHIe-
CKHX BEIIECTB, N3YYCHUS UX CTPYKTYPHI H CBOWCTB, HCCIIE-
JIOBaHUsI MPOLIECCOB C X yUACTHEM;

METOJIaM{ OMHUCAHMS KPUCTAITMUECKUX CTPYKTYpP BEIIECTB
Ha OCHOBE a) TCOMETPUYCCKOW TCOPHUU KPUCTAJUIMYCCKUX
penieTok; 6) Teopuu TOYEYHOW U MPOCTPAHCTBEHHON CHUM-
METPHH KPUCTAJJIOB; B) TEOPUH TNIOTHEHIIIUX YIAKOBOK.

OIIK-6 CrnocobeH npencTaBisiTh pe3yabTaThl CBOCH

paboThl B YCTHOW M NMUCbMEHHOW (popMe B COOTBETCTBHHU C

HOpPMaMH ¥ NIPaBUJIaMU, IPUHATHIMU B IPO(EeCCHOHAILHOM COO0IIEeCTBE

HOIIK-6.1. CrocobeH TpeAcCTaBIsATh Pe3yIbTATHI
paboTHl B BHAE OTYETa MO CTAaHIApTHOH (opme Ha
PYCCKOM SI3bIKE

3HaeT METOABI TPEACTABICHUS TONYYCHHBIX pPEe3yIbTAaTOB,
CTPYKTYpy H TpeOoBaHHSA K O(GOPMIICHHIO OTYETOB H IIpe-
3eHTalH

Ymeer o0pabaTbiBaTh, OCMBICIMBATh, HWHTEPIPETHPOBATH
PEe3yNbTaThl 3KCIEPHUMEHTATIBHON IeSTENbHOCTH, hopMynn-
pOBaTh BHIBOJIBI;

0opMIIATH OTYETHI B COOTBETCTBUM C MPUHATHIMH HOpMa-
MH.

Bnaneer meromamu 0OpabOTKU pe3ysbTaTOB IKCICPHMEH-
TOB;

mpodecCHOHATBHBIMA OCHOBAMM PEYEBON KOMMYHHUKAITUU
Ha IIpUMEpE OMNMCAHUSA KPUCTAUIMYECKUX CTPYKTYp B paMm-
KaX U3YYEHHBIX TEOPHil.

NOIIK-6.3. T'oTOBUT Mpe3eHTaLHI0 110 TeMe PabOTHI
U [IPEJICTaBISIET €€ Ha PYCCKOM SI3BIKE

3HaeT HHCTPYMEHTAPHH MOATOTOBKH, HOJIy4eHuUs, 00paboT-
KH ¥ TIepelauy Hay4YHOHW M Hay4YHO-TEXHHYECKOH mHpopma-
IIUH.

YMeeT ocymecTBISATh MOUCK HHPOPMAIINY;
npeoOpa3oBeIBaTh MHGOPMALUIO W3 oxHONH (opmbl mpen-
CTaBJICHUS B IpyTHE;

MHTEPIPETHPOBaTh HHPOPMAIHIO U3 Pa3HbIX HCTOYHHKOB B
COOTBETCTBHH C IIeJIbI0 pabOTHI.

Braneer Hay4HBIM CTHJIEM M3JIOKEHHS TEKCTa, HaBBIKAMHU
¢dopmaTHpoBaHHS MaTepHaja B TEKCTOBBIX PENaKTOpax H
pelaKTopax Mpe3eHTALH.

Conep:xanue IMCUMILUIAHBI:

Pacnipenenenue Bu10B yueOHOI pabOThI U UX TPYJOEMKOCTH IO pa3ziesiaM AUCIUITINHBI

Paznensl qucumuinHbL, U3ydaemMbie B 2 ceMecTpe (ouHas ¢hopma 0dyuenus)

Ne pas- KomnuecTBo vacoB
nena HaumeHnoBanue pa3zaenon AynuTtopHas BreaynuropHas
Bcero pabora pabora
J | 113 JIP CPC
1 2 3 4 5 6 7
1 BBenenue 3 2 - 1




2 I'eomeTpHst KPUCTATUINYECKO- 15 6 - 4 5
r'0 MIPOCTPAHCTBA
3 Toueunas cummeTpust Kpu- 16 6 - 4 6
CTaJIJIOB
4 OpOuTHI TOUEYHBIX TPYIIIT 14 4 - 4 6
CUMMETpUU
S) ITpocTpaHcTBEHHAs: CUMMET- 14 4 - 4 6
pUs KPUCTAJUIMYECKUX CTPYK-
Typ
6 Mertoabl UccIeI0BaHUS 6 4 - - 2
BHYTPEHHETO CTPOCHUS KPH-
CTaJIJIOB
7 Onuncanue U cucTeMaruka 17,8 4 - 8 5,8
KPUCTAIINYECKUX CTPYKTYP
8 CTpyKTypbl KOHKPETHBIX 20 4 - 10 6
KpUCTAJIJIOB
HUTOIO no pazdenam oucyu-
NAUHDBL 105,8 | 34 - 34 37,8
KoHTpons camocTosTensHON 2
paboT1eI(KCP)
[TpomexxyTouHas aTTecTa- 0,2
1usi(MKP)
[ToaroToBKa K TEKYIEMY KOH- -
TPOITIO
OO01mas Tpya0eMKOCTb 10 JHC- 108
LUILINMHE

KypcoBas pabora: ne npedycmompena.
®opma nNpoBeeHUA ATTECTALMH N0 TUCHUILINHE: 3auem.

ABTOp: KaH[. XuM. HayK, aol. Cropoxxenko T.I1.




