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Conepxxanue

Ilenu u 3amadyn MUCHUILIMHEL
Mecto pucuumumsel B crpykrype OITOIL.
TpeboBanusi K pe3ynbTraTaM OCBOCHUS TUCIUILTUHBI
Coneprxanue U CTpYKTypa TUCIHILTIHBI

Coneprxanue qUCIUIUIMHBL, CTPYKTYPHPOBAHHOE 110 TEMaM

[1nan BHEayAUTOPHON CaMOCTOSITENIbHOM pabOThl 00yJarOIIUXCsl 110
TMCIUTUTAHE

Coneprxanne yueOHOTO MaTepuana

I TepedenHn ceMUHAPCKUX, IPAKTUYECKHX 3aHSTHIA.

[lepedenp Tem (BOIPOCOB), BBIHOCUMBIX Ha CAMOCTOSITEILHOE U3ydEHHE

CTY/ICHTOB

Mertonueckue ykazaHus 1O OPraHU3alMU  CaMOCTOSITEIbHOU

paboThI CTYICHTOB

7.
8.

[IpuMepHas TeMaTKa KypCOBBIX padOT (TPOEKTOB) (ITPU HATTHYUH )
YuebHo-MeToauueckoe M MTHPOPMAITMOHHOE 00eCTICUEHHE IUCTIMTLTAHBI:
a) OCHOBHas TUTEpaTypa;
0) TOTIOJHUTEIbHAS JTUTEPATYPA;
B) TICPUOIMUECKUE H3IaHUS
T') CIIMCOK aBTOPCKHX METOJIUYECKUX Pa3paboTOK

,Z[) 0a3nl JaHHBIX, IIOUCKOBO-CIIPABOYHBIC 1 I/IH(l)OpMaLII/IOHHBIe CHCTEMBI

MarepuanbHO-TEXHHUECKOE 00eCIIeYCHUE UCITUTLTHBI (MOTYJIs)
YuebHo-naboparopHoe 000pyIoBaHIEe
[IporpammuOe oOecnieueHue;
TexHuUECKHE U AIICKTPOHHBIE CPEIICTBA
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1. IEJIM M 3AJAYM JUCHMUILINHBI:

Heab: natk cTyJeHTaM XUMHKaM IIPEJICTABICHUS O COBPEMEHHOM PEHTTCHOCTPYKTYPHOM

aHanmm3e M 00paboTka 5TOW HWH(POPMALUHU, CHUCTEMAaTH3alMs CTPYKTYPHOTO MaTepHaa,

BBISIBIICHHE W HMHTEPIPETAMsl 3aKOHOMEPHOCTEH, MPUCYIIMX CTPOCHUIO KPUCTALTHYCCKUX

BEIIIECTB, YCTAHOBJICHHE 3aBUCUMOCTH (DU3MUCCKUX U XUMUICCKUX CBOHCTB OT CTPYKTYPBHI.
3agaumn:

d) O3HAKOMHTH CTYJICHTOB XUMHYECKOTO (paKyJIbTeTa C COBPEMEHHBIM COCTOSIHHEM YYCHUS O
KPHUCTAJUIMYECKUX CTPYKTYpPaX;

b) 3akpenuTh HEOOXOIMMBIH MOHATHUIHBIA aNIapar, OCHOBHBIC 3aKOHBI M 3aKOHOMEPHOCTH,
OTMCHIBAIONINE KPUCTAIMYECKOE COCTOSIHUE, PEHTICHOCTPYKTYPHBIC CBOMCTBA TBEPBIX
TEJ, CHMMETPHUIO KPUCTAJIIOB;

C) cdopMupoBaTh yMEHHE MPOBOJIUTH PACUYETHBIC PAa0OTHI MO BBISIBICHUIO CHMMETPHH U
00pabOTKy JaHHBIX [0 PEHTI€HOCTPYKTYPHOMY aHAJIU3Y;

d) mate mTpeacTaBACHWE O POJM W MECTe KpPUCTAUIOXUMHHM, B HAHOTEXHOJOTMH H B
podeccrnoHaIbHOM 1A TENbHOCTH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO:

Juctummmaa «KpuCTaUIOXUMHES) OTHOCHUTCSA K 0a30BBIM JAWCIHILIAHAM BapHaTHBHOW

vactu (51.B.06).

2.2. ]Ins v3ydeHus JaHHOW y4eOHOW MUCIMIUIMHBI HEOOXOJMMBI 3HAHWS, YMEHUS U
HaBBIKH, (JOPMUPYEMBIC TTPEAIISCTBYIOMUMHU JUCIUTITMHAME, & UMEHHO
«Maremarukay (b1.0.10),
«Mexanuka u MmoJiekyisipaas pusuka» (b1.0.12),
«Oo6mas xumus. Xumus HemeTtawio» (b1.0.15),
«Mertammuieckas cBsi3b. Xumus metamioy (b1.0.16),
«Marematuaeckast Teopus sxkcnepumentay (b1.B.02),
«Duznyeckas xuMus. XuMmuueckas repmoauHamukay (b1.0.23),
«Duznyeckas XuMus. DICKTPOXUMUL. XUMHUUYECKast KWHeTuKa 1 katanu3» (b1.0.23).

2.3 Ilepeuenp nociaenyrOmuUx y4eOHbIX TUCHUIUIMH, ISl KOTOPBIX HEOOXOIUMBI 3HAHUS,

YMEHHUSI U HaBbIKU, (JOpMUpYEMbIe TaHHOW y4eOHON JUCIMILTUHOMN:

«Xumus nekapcTBeHHbIX npemnapaTo» (b1.B.J1B.02.01)

«XUMHUYECKHEe OCHOBBI Onostornaeckux cucrem» (b1.B.12)

«DU3UKO-XUMUS TOBEPXHOCTHO-aKTUBHBIX BeniecTB» (b1.B./[B.02.02),

«Ucnonb3oBanue xpomaTtorpaduu U SJICKTPOXMMHYECKHX METOJOB B aHalu3e OOBEKTOB
cnoxknoro  coctaBa» (b1.B.JIB.03.01), BbImonHeHHs  KBaIM(PHUKAMOHHBIX  pabOT |
dbopmupoBanus mpodeccuoHaANbHBIX KOMIETSHIIUH.

Kpucrannoxumusi, umes B KadecTBe OOBEKTOB HCCIECIOBAaHUS, B OCHOBHOM pealbHbIE
BEIIECTBA M MaTepuaibl, 3aBepliaeT oOmie-xuMuueckoe oOpasoBanue. OHa SBIsSETCS
MOTPAaHUYHOM 00MaCThIO 3HAHUS, KOTOpas 00bEANHSAET KPUCTAIOXUMHUIO, (PU3UKY, KBAHTOBYIO
XMMHIO, CTPOCHHE BEIIeCTBA M (PU3UKO-XUMUYECKHE METOJbl aHaTh3a paccCMaTpUBAeT MHOTHE
crieruguUecKre MPOSBICHUS IPUPOIbI, KOTOPHIM PaHbIIIE HE YAETSIOCH JOHKHOTO BHUMAHUSL.



I1l. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUSA JUCIUIIJIMHBI

[Ipouecc ocBoeHus

JAUCHUITIINHBI

HampaBjieH Ha (QOpPMHpPOBAHUE KOMIIETCHUIUMN

(amemenToB cienyromux komnereHuuii) B coorBerctBun ¢ ®I'OC BO u OIl BO no pannomy
nanpasnenuro noocomosxu 04.03.01 «Xumusy, npogpune: meopemuueckas u NPUKIAOHASL XUMUSL.

Hepeqeﬂb IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ no JTMCHUIIJIMHE, COOTHECCHHBIX C
HHAUKATOPAMH TOCTUKCHUSA KOMIIeTeHuii

Komnerennus NuaukaTopsl PesyabTaThl 00yueHus
KOMIIeTEeHLM i
IIK-3.3 HJIK k33 3HATh: TEOPETHYECKHUI MaTEPHAI
[IpoBoauT pacuyeTHoO- [IpoBoauT pacueTHo- JUIA pacyeToB NapaMeTpoB
TEOPETUYECKUE TEOPETUYECKUE KPHUCTAJIMYECKHX CTPYKTYP

HUCCICIOBAaHMsA 110 3aJaHHBIM
METOAMKAM

HCCIICA0BaHUs 110 3aJaHHBIM
METOJUKaM

Banagers: HaBbIKaMK pabOTHI
pacueTHO-TEOPETUYECKUX
HUCCIEN0BAaHNN MO 3aJaHHBIM
METO/IUKaM.

YMeTh: poBOIUTH 00pabOTKY
PE3yIbTaTOB XUMUYECKUX
AKCIEPUMEHTA MTPU UCCIIEIOBAaHUH

1IK-6.1
3HAET TEOPETUYECKHE
OCHOBBI 0a30BBIX
XUMHYECKUX JTUCHUTUIIHH
(HEOpraHUYECKOH,
OPraHNu4eCcKOu,
aHAJTUTHYIECKOM,
(buznyecKoi XuMuu, XuMUu
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHU I, XUMHUYECKUX
OCHOB OMOJIOTHYECKHUX
MPOIIECCOB.) U CITOCOOBI MX
HCII0JIb30BAHUS [IPU
PELIeHUH KOHKPETHBIX
XMUMHUYECKUX 3aj1a4

H[Kike.1
3HaeT TEOPETUIECKUE
OCHOBBI 0a30BBIX
XUMHYECKUX JAUCHHUTIIINH
(HEOpraHWYECKOH,
OPraHN4ecKOu,
aHAJIUTUYECKOM,
buznyecKoil XuMu, XUMHUH
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHU M, XUMHUYECKHUX
OCHOB OMOJIOTHYECKHUX
MIPOIIECCOB.) U CITOCOOBI X
UCIIOJIb30BaHUS IIPU
pelIeHUH KOHKPETHBIX
XMUMHUYECKUX 3aJ1a4

3HaTh: OCHOBHBIC 3aKOHBI U
3aKOHOMEPHOCTH, OTHCHIBAIOIIINE
MMOBEPXHOCTHBLIC ABJICHUSA, U
OTIPEICTISIONINE TTIOBEICHUE U
CBOMCTBA JIUCIIEPCHBIX CUCTEM.
YMeTh: NpUMEHATh
TEOPETUYECKUE OCHOBBI
KOJUJIOMTHOW XMMHH TIPU aHATIN3E
MOJTYYCHHBIX IKCIIEPUMEHTAIIbHBIX
PE3YNBTATOB IS PEIICHUS
KOHKPETHBIX XUMHYECKHX 3a/1a4.




pr}IOCMKOCTL AUCHHUIIIMHBI COCTABJIACT 2 32a4eTHBIX (S1970:070103 0% 72 gaca.

IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

dopMa IPOMEKYTOYHON aTTeCTAUMU: 3auem

Conepma}me AUCHUIIJIMHBI, CTPYKTYPHUPOBAHHOE 110 TEMaM,

C YKa3aHueEM BH/I0B yqeﬁm,lx 3aHATHI U 0TBEJIEHHOI0 HA HUX KOJIHYECTBA aKaJeMHYECKHX YacoB

Bunpl yueGHO paboThl, BKIIIOUas

CaMOCTOSITENIbHYIO padoTy 00yJaromuxcs u @DOpMBI TEKYILIETO
TPYIOEMKOCTD KOHTPOJIS
? (B gacax) yCIIEBa€MOCTH;
Ne o/ Pasgen 1ucuUMINIMHBL/ TEMBI g o dopma
= v
3 KonTtakThas paboTa mpemnogaBartens ¢ = IPOMEKYTOYHO
00yJaroIUMHUCS 5 = o aTTeCTaINH
=)
)
TeKImu [IpakTrueckue KCP + = i © (no cemecmpam)
H 3aHATUA KOHch'H)TaI_[I/II/I O = Qo
Brenenue B kypc. [Ipenmer u 3amauu
KpuctauioxuMun. Kprucramioxumus kak 4acTh
XHUMUH U CBS3b €€ ¢ ApyruMH Haykamu. [loHsTre 0
1 5 2 - - -
Kpuctasuie. Pojb KpucTamuioB B HayKe U TEXHHUKE.
Knaccudukanus tBepaoro tena. bikHsis u
JaNbHAS YIIOPSA0YCHHOCTh
CummeTpus. DJIE€MEHTbI CHMMETPUH U OTIEPAITH
[TpoBepka 3a1au 1o
cuMmMeTpuu. CUMMETpPHUS M €CTECTBO3HAHUE.
2 5 2 2 3 CUMMETpPHUH,
CuMMeTpHs B XUMUU. 3aBUCUMOCTD (PU3MUECKHUX MpaKTUYECKUE 3aJaHus,
. . KOJUIOKBUYM
CBOMCTB KpPUCTAIJIOB OT UX cuMMeTpuu. CBoiicTBa




Bunpl yaeOHOM paboThI, BKIIIOUAs
CaMOCTOATENbHYIO Pa0OTy 00YyJaIOIIUXCS U

TPYAOEMKOCTh
(B yacax)
Konrakthas pabota npenoaaBares ¢
00yJaronuMucs
OMKChIBa€Mbl€ TEH30paMu BTOporo pasra. [lupo- u
MbE303JIEKTpUYECKHe cBoicTBa. OnTHYECKHE
cBoiicTBa. OTKPBITHIE U 3aKPHIThIE ONEpaLlUU
cummeTpun. Tunel pemetok. CTpyktypsl bpass u
®enoposa. MHOroobpasue rpyrmi CUMMETPHUH C
pa3nu4Hoi pazMepHOCThI0. CTPYKTYpHBIE KIIACChI
[enei 1 CIIOEB.
PEHTTEHOMETPUA KPUCTAJIJIOB [IpoBepka 3amay no
CUMMETPUH,
Kpucrannorpadudaeckue cumBoJisl. Pe3ynbTaTh
MIPaKTUYECKUE 3aJaHus,
MIEPBBIX PEHTI€HOCTPYKTYPHBIX MCCIIEIOBAHUI KOJUIOKBUYM
KpUcTauioB. UKCI0 aTOMOB, NPUXOAAIINXCS Ha 2 2 2
OJIHY SIYCHUKY.
Ornpenenenue CTpYKTYphl Meiu 10 MeToty bparra.
CTpyKTypa KpUCTAIJIOB U CTPYKTYPHBIH THIL..
XUMHMNYECKAS CBA3b B KPUCTAJUIAX. IIpoBepka 3amay o
. CUMMETpUH,
Tunel XuMUYeCKOH CBs3M B KpucTamuiax. 'omo- u 2 - 1
MPaKTUYECKUE 3aJaHMS,
reTepOECMUYECKUE CTPYKTYPBI. XapakTep KOJUJIOKBUYM




Bunpl yaeOHOM paboThI, BKIIIOUAs
CaMOCTOATENbHYIO Pa0OTy 00YyJaIOIIUXCS U
TPYIOEMKOCTh
(B yacax)

KonTakTHas paboTa mpermogaBaTens ¢
00yJaronuMucs

KpUCTAJUIMYECKOM CTPYKTypbl. KoopauHanmoHHsle,
OCTPOBHBIE, 1IETIOYEUHBIE, CIOUCThIE U KapKacHbIE
CTpYKTYyphl. CTpyKTYypHBbIE THIIBI. OnICaHue U
COTIOCTaBJICHUE BAXHEHIIINX CTPYKTYPHBIX;

CTPYKTYpHasi TOMOJIOTHS.

TUIIBI [INTOTHEUIINX YITAKOBOK
Onucanue CTPYKTYp B TEPMUHAX TJIOTHEHIITUX
mapoBbix ynakoBok (ITHIK) u mmoTHe#mmx
mapoBbIx kKi1aaok (ITHIK). CroiiHoCTs,
KOOPIUHAIIMOHHBIE YMCIIa, KOOPANHAIIMOHHbIE

noJu3Apbl U ycToThl. CoitHocTs [THITY

[IpoBepka 3amay no
CUMMETpPHUH,
MPaKTHYECKUE 3a/1aHus,
KOJUIOKBUYM

KPUCTAJUIOXUMHNYECKUE SABJIEHUAL.
Kpucrannoxumuuekue siBICHUSI.
N3octpykTypHOCTh. M30MOpdu3m. Tursl
nzoMopduzma. TBep/pie pacTBOPHI 3aMEIICHHUS,

BHEJPEHUS U BbIYUTaHUS. CBEPXCTPYKTYPHI.




Bunpl yaeOHOM paboThI, BKIIIOUAs
CaMOCTOATENbHYIO Pa0OTy 00YyJaIOIIUXCS U
TPYIOEMKOCTh
(B yacax)

KonTakTHas paboTa mpermogaBaTens ¢
00yJaronuMucs

[Honutunusm, nonumopdusM. Mexanusm

oJIMMOP(QHBIX MpeBpatieHuil. MopdoTopnus.

[MTPOCTBIE BEHIECTBA)
TunnuHble 1 aHOMaJIbHBIE CTPYKTYPbI METAJIIOB
Kpucrannnueckue CTpyKTypsl MPOCTBIX BEIIECTB —

HEMCETAJIOB.

[IpaxTrnueckue
3a/1aHUsl, KOJUJIOKBUYM

COEAVMHEHUMA COCTABA MX. Okcuapl u
XaJIbKOT€HU/IbI IIEI0YHBIX METaUI0B. buHapHbIe
COEJIMHEHUS MePEXOIHBIX MEeTaJUIOB. ["anuT, Xximopu
uesus, chaneput, BIopuuT. CTpYKTYpHBIHN THIT

HukenuHa. CTpyKTYpHBIN THI HUTpHAA 60pa.

[IpakTnueckue
3aJlaHusl, KOJUIOKBUYM

CTPYKTVYPHBIM THII
I[TEPOBCKUTA.CEITHETO3JIEKTPUKU
CrpykrypHbii TN nepoBckura. Cersero- u
aHUTHUCETHETONIEKTPUUYECKHE CBOMCTBA BEIECTBA C
UCKaXEHHOW CTPYKTypoil mnepoBckuta. CTpyKTypa
CMEIIIAHHBIX OKCHUJIOB c BBICOKOH

CBCPXMIPOBOJAUMOCTBIO. HpOI/BBOI[HLIe INEPOBCKUTA.

[IpakTuyeckue
3a/1aHusl, KOJUIOKBUYM




Bunpl yaeOHOM paboThI, BKIIIOUAs
CaMOCTOATENbHYIO Pa0OTy 00YyJaIOIIUXCS U
TPYIOEMKOCTh
(B yacax)

KonTakTHas paboTa mpermogaBaTens ¢
00yJaronuMucs

10

CTPYKTYPHBIM TUII IUITUHEJIN.
CrpykrypHblii Tun mmnuHend. HopmanbHble
oOpaiieHHple  mmuHenu.  DeppuTbl U ux
TexHuuyeckoe 3HayeHue. CBs3p CTpOEHUS U
MarHUTHBIX CBOMCTB COETMHEHUM,
KPUCTAJUTM3YIOLIUX 110 THITY HIIUHEIH.

[IpaxTnueckue
3a/1aHUsl, KOJJIOKBUYM

11

CUJIMKATBI. OcHOBHbIE OCOOEHHOCTH CTPOEHUS
cuukaroB. Knaccudukanus CTpyKTyp CHIIMKATOB.
3aBUCUMOCTh (DU3UYECKUX CBOMCTB CHUIIMKATOB OT
ux crpoenus. [lpupoaHble U CHHTETUYECKHE
LIEOJIUTBI, UX CTPYKTYPhI U IPUMEHEHHE.

[IpakTrnueckue
3aJjaHusl, KOJUIOKBUYM

12

KOOPAMHAIIMOHHBIE COEIUHEHUW A

Kpucrannnueckue CTpyKTypbl KOOPAMHALIMOHHBIX
COCJIMHEHMI. CtpyKTypBI COCJIMHEHU I c
MOJIMJCHTATHBIMU  JIUTaHJIaMU  (KOMILJIEKCOHBI,
KOMILJIEKCHI KpayH-3¢upoB). I'erepoMoliekynspHbie
kpuctaiuibl. Knatpatel. MonekymnsipHble KOMIUIEKCHI.

[IpakTnueckue
3aJ1aHusl, KOJUIOKBIYM

13

KUIAKUE  KPUCTAJUJIbI  Tpoenwe  XKUIKHX
kpuctaimoB. Kanamutuueckne Me30]assl.
Kunkokpucrainuyeckue noJaumepsl. JINoTponHbie
Me30(hasbl

JOMEHBI

IIpaxTueckue
3a/laHUsl, KOJZIOKBUYM




Bunpl yaeOHOM paboThI, BKIIIOUAs
CaMOCTOATENbHYIO Pa0OTy 00YyJaIOIIUXCS U
TPYIOEMKOCTb
(B yacax)
KonrtakThas paboTa npemnogaBaress ¢
00yJaronuMucs

Kpucramnsl ¢ 4acTUYHOW HEYNOPAIOYEHHOCTHIO.

Poranmonno-kpucTaymmyeckoe COCTOSIHHUE.

MuxkpoABONHUKOBAHHUE, TOJINICUHTETUYECKHAE

cpocTku.  JIOMEHHBIE  CTPYKTYpbl.  DJIEMEHTHI

ONMKHETO, CpEIHEer0 W JalbHEro TopsaKa B

KHUKOCTSX.

Hroro yacos 5) 36 18 1 15 3a4yeT
Ils1aH BHeayIMTOPHOM CaMOCTOATEbHO PadoThl 00y4aOIMXCS M0 AUCHUIJIMHE
CamocTrosrenbHas paboTa 00yJarommxcs YueOHO-METOIYECKOe
Cemectp HasBanue pasnena, TeMbl C 3arparsl Ouenounoe obecredeHue
o OKH I
P ’ Bua camocrosiTensHOM paboThI P BpPEMEHU CpeAcTBO CaMOCTOSITENbHON padoTHI
BBIIIOJIHCHUA
(dac.)
CUMMETPUA OCHOBBI KpUCTAJUIOXUMUHU.
IIpoBepka -
5 IToaroToBKa K pEIICHHUIO 3a1a4 10 1 pap60T E YueOHO-MEeTOAMYECKOe
teMe CummeTrpust
p sajagam. YO  |mocobue.




CamocrositenbHast paboTa 00yJaromIMXCs

y‘le6HO-MGTOI[I/I‘lCCKOC

Barparel | Onenounoe obecrieueHue
Cemect HazBanwme pazaena, TeMbI . v
P pash Bun camocrositenbHOM paboTh Cpoxr BpEMEHU CPEIICTBO CaMOCTOATEIbHOH PaboThI
BBITIOJIHCHUA
(gac.)
PEHTITEHOCTPYKTYPHBIN OCHOBBI KpUCTAIJIOXUMUH.
AHAJIN3 — U NU3YUEHU A
KPUCTAJIJIOB Ipaktiueckue |Y YCOHO-METOIMYECKOE
5 Pemenue 3aiay no teme. 1
3allaHus. noco6ue.
KPUCTAJUIMYECKUE OCHOBBI KpUCTAIJIOXUMUH.
CTPYKTYPHI METAJIJIOB Cob
O0ECENOBAHNC | VyeGHO-MeTOIUIECKOE
5 [ToaroroBka k YO 1 B (hopme
KOJUTOKBHymMa  |[10COOHe.
5 THUITbI XUMUYECKUX CBS3EN B OCHOBBI KPUCTAIIOXUMUU.
KPUCTAJIJIAX
Y4yeOHO-METOINYECKOE
Ioaroroska k YO 1 CobeceoBanme
nocoodue.
B opme
KOJIJIOKBHYMa
5  |LTAPOBBIE YIIAKOBKM. OCHOBBI KpUCTAJUIOXUMUHU.
VYuebHo-MeToAnYecKoe
[ToaroroBka k YO 1 CobeceoBanme
nocooue.
B opme
KOJIJIOKBHYMa
5  |[IPOCTBIE BEHIECTBA TUIIA MX | [ToarotoBka Kk YO CobecenoBanme | COOpHUK 3a/1a4 1O
2 B opme KPUCTAJUIOXUMUH
KOJUIOKBUYMa
5 OKCHUAbI U UX CTPYKTYPHBIE IIpakTnueckue
Pemienue 3a1a4u o teme. 1

THIIbI

3aJaHHA.




CamocrositenbHast paboTa 00yJaromIMXCs

<yqe6HO-M€TOHHQCCKOC

Barparel | Onenounoe obecrieueHue
Cemect HazBanwme pazaena, TeMbI . v
P pash Bun camocrositensHOM paboThI Cpoxr BpPEMEHU CpeaCTBO CaMOCTOSTENbHOH PadoThI
BBITIOJIHCHUSA
(gac.)
5  |CETHETODJIEKTPUKU [MoaroroBka xk YO OCHOBBI KpUCTAIJIOXUMUH.
Y4eOHO-METOJUYSCKOE
1 CobecenoBanue
rmocooue.
B (hopme
KOJUTOKBHYMa
5 |IIIIWHEJIA OCHOBBI KpUCTAIJIOXUMUH.
Y4yeOHO-METOINYECKOE
IToaroroska k YO 2 Cobece0BaHme
rmocooue.
B (hopme
KOJUTOKBHYMa
5 KOOPJJMHAILTMMOHHBIE OCHOBBI KPUCTAIIOXUMUU.
COEJAVHEHM
Y4yeOHO-METOINYECKOE
Pemenne 3anau no Teme 1 CobeceoBanme
rmocooue.
B opme
KOJUIOKBHYMa
5 |KOHJEHCHUPOBAHHLIE Iloaroroska x YO OCHOBBI KpUCTAITIOXUMUU.
COEJMHEHMA 1.4-1.6
JIHCTIEPCHBIE CHCTEMBI 1 YuebHo-MeToIuYecKoe
CobecenoBanue
rmocooue.
B opme
KOJUIOKBHYMa
5 KNIKUE KPUCTAJUIbI OCHOBBI KPUCTAITIOXUMUU.
VYueOHO-MeToIuuecKoe
Iloaroroka xk YO 1 CobecenoBanne
rmocooue.
B (hopme

KOJUUJIOKBUYMa




CamocrositenbHast paboTa 00yJaromIMXCs

y‘le6HO-MGTOI[I/I‘lCCKOC

Barparel | Onenounoe obecreuenmne
Cemect HasBanue pasnena, TeMsl . Cpoku .
P P ’ Bun camocrositenbHOM paboTh P BpEMEHU CpEACTBO CaMOCTOATEIbHOH PaboThI
BBIIIOJIHCHU A
(gac.)
5 |AOMEHbBI OCHOBBI KPUCTAJUIIOXHUMHUH.
Y4eOHo-MeToauuecKoe
IToaroroska k YO 1 CobeceioBaHne
nocobue.
B (hopme
KOJJIOKBHYMa
OO6mast Tpy10€MKOCTh CaMOCTOSITEILHOM pabOThI MO TUCIUTUIMHE (4Yac) 15
BroskeT BpeMeHH caMOCTOSATEIbHOM padoThl, PeAyCMOTPEHHBIH Y4eOHBIM NJIAHOM 15

JUIsl JAHHOM JUCHHUILIUHBI (Yac)




Conepxxanue yueOHOro Marepuaja

Coz[epmalme pa3aejioB U TEM JUCHUIIJIMHDBI

1. BBEAEHUE

Brenenue B kype. Ilpeamer u 3agaun kpuctamioxuMun. KpuctanioxumMus Kak 4acTh XUMUU U
CBs3b €€ ¢ IpyruMu Haykamu. [loHsTue o kpucramuie. Posib KpUCTauioB B HAyKEe M TEXHHKE.
Knaccudukarus TBep1oro Tena. bivkHssS U JalbHSS yIIOPSI0YCHHOCTD
2. CAMMETPUS
CummeTpusi. D1eMeHThl CHMMETPUHU U OTIepaliii cMMMeTpun. CUMMETpPHS U €CTECTBO3HAHUE.
CummeTpusi B XUMHH. 3aBUCUMOCTb (PU3MUECKUX CBOWCTB KPUCTAIIJIOB OT UX CHMMETPHH.
CpoiicTBa onucheIBaeéMbl€ TEH30paMH BTOporo panra. [Tupo- u nbe3o03i1exTpuyeckue cCBONCTBA.
Onrtuueckue cBoicTBa. OTKPBITHIE U 3aKPHITHIC OTIEPAIIUA CUMMETPUU. THUIIBI PEIIETOK.
Crpykryps! bpass u ®enoposa. MHOrooOpasue rpynn CHMMETPHUH € Pa3IMYHON Pa3MEPHOCTHIO.
CTpyKTypHBIE KJIacchl IIETeH U CIO0EB.

3. PEHTTEHOMETPHSI KPUCTAJIJIOB

Kpucrannorpaduueckne cuMBoIbl. Pe3ynbTaThl IEPBBIX PEHTTEHOCTPYKTYPHBIX HCCIIEIOBAHUI
KpHUCTAIOB. YHCIIO aTOMOB, IPUXOISIINXCS HA OJHY SYCHKY.

Ornpenenenne CTpyKTypsl Menu 1o MeToy bparra. CTpykTypa KpUCTAJIIIOB ¥ CTPYKTYPHBII
THIL..

4 XUMHNYECKAAS CBsI3b B KPUCTAJIJIAX
TuIbl XUMUYECKOU CBSI3M B KpUcTaiax. ['OoMO- U rerepoiecCMHUIEeCKrEe CTPYKTYPhL. XapakTep
KPUCTAJUTMYECKOU CTPYKTypbl. KoopiMHAIIMOHHEIE, OCTPOBHBIE, IIETTOYEYHBIC, CIIOUCTHIE U
KapKacHble CTPYKTYpbl. CTpyKTypHBI€ TUIBIL. ONKUCAaHNUE U CONOCTABICHUE BAXKHEHIIINX
CTPYKTYPHBIX; CTPYKTypHasi TOMOJIOTHSI.
5. TUINBI IIJIOTHEUIIIWX YITAKOBOK
Onrcanue CTPYKTYp B TEPMHUHAX TUIOTHEHNX mapoBbiX ymakoBok (ITIIK) u moTHekmux
mapoBbix k1aa0kK (ITIHIK). CnoitHOCTh, KOOPAMHAIIMOHHBIE YHCIIA, KOOPAUHAIIMOHHBIE TIOJUAIPBI
u myctoThl. Croiinocts [THITY

6. KPUCTAJVIOXUMHUNYECKHUE SABJIEHUSA
Kpucrannoxumuuekue sinenus. M3octpykrypHocts. U3omopdusm. Tunsl nuzomoppusma.
TBepabie pacTBOPHI 3aMEILIeHNS], BHEAPEHUS U BIuuTaHusA. CBepXCTpyKTYpsl. [lonmurunusm,
nonuMopdusm. Mexanusm noaumMopHbIX npeBpaiieHuid. Mopdoropmus.
7.ITPOCTBIE BEHLIECTBA

Tunuunele 1 aHOMAaJIbHBIC CTPYKTYPBI MCTAJJIOB KpI/ICTaJ'IJ'II/I‘leCKI/Ie CTPYKTYPbI IPOCTBIX
BCIICCTB — HEMCTAJIJIIOB.

8. COEJUHEHUA COCTABA MX

OKCHJIBI ¥ XaJIbKOTEHU/IBI IIEJI0YHBIX METAJNIOB. bBUHApHBIC COCTMHEHHUS TIEPEXOTHBIX METAILIOB.
lanuT, xnopun uesus, chaneput, Biopuut. CTpyKTypHBIH TUll HUKeIHnHA. CTPYKTYpPHBIH THIT
HUTpHUIA Oopa.

9.CTPYKTYPHBIN TUII IEPOBCKUTA. CETHETORJIEKTPUKH
CrpykTypHbIi TUI TepoBckuTa. CErHETO- M aHUTHCETHETOANEKTPUYECKUE CBONCTBA BEILIECTBA C

UCKQKEHHOW CTPYKTypod mepoBckuTa. CTpykTypa CMEHIaHHBIX OKCHAOB C BBICOKOM
CBEPXIPOBOAMMOCTEIO. [[pon3BogHBIE IEPOBCKUTA.



10. CTPYKTYPHBIN TUII INITAHEJIA

CrpykrypHbiii Tun mmnuHend. HopmaibHble U oOpaiieHHble wmnuHENd. Depputbl U UX
TEXHUYeCKOoe  3HadeHue. CBsA3b CTPOEHMS] M  MAarHUTHBIX  CBOWCTB  COEIMHEHUH,
KPUCTAJUIM3YIOLIUX 10 THITY IIITAHEIIN.

11.CUJIMKATBI

OcHOBHbIE OCOOEHHOCTU CTpPOEHHs cuiIuKaToB. Kiaccuukamuss CTPYKTyp CHIIMKATOB.
3aBUCUMOCTb (PU3MUECKUX CBOMCTB CUJIMKATOB OT UX cTpoeHus. IIpuposHble U CHUHTETHUYECKHE
LIEOJIUTBI, UX CTPYKTYPBI U IPUMECHEHHUE.

12. KOOPAUHAIIMOHHBIE COEJUHEHUA

Kpucrannuueckue CTpyKTypbl KOOPAMHALMOHHBIX coeauHeHHH. CTpYyKTyphl COEIMHEHUIl ¢
ITOJIMICHTAaTHBIMU JIMTaHJIaMH (KOMIIJIEKCOHBI, KOMILJIEKCBI KpayH-3(pupoB).
I'erepomonexynsapubie kpucTaiubl. Kiarparel. MonekysspHblE KOMITIIEKCHI.

13. KOHAEHCHUPOBAHHBIE COEIMHEHUSA

KonnencupoBannble ¢a3bl ¢ paznMuHON cTeneHblo yrnopsaoueHHocTu. KoppensiuonHas
mmHa. JanpHuit w OmwkHEE mopsaok. Kpucramisl W KBa3ukpuctauisl. MHOrooOpasue
Me3odas.

14. KUJKUE KPUCTAJIJIbI

Crpoenne xuakux kpuctaioB. Kamamurnueckue Me30¢assbl.
Kunkokpucramiueckue noaumepsl. JInoTponHbie Me30¢assl..

15. TOMEHBI

KpI/ICTaJ'IJ'IBI C YaCTHYHOH HEYIIOPAAOYCHHOCTBIO. POTaHI/IOHHO'KpI/ICTaJ'IJ'II/I‘{eCKOC COCTOAHHUC.
MHKpOI[BOIZHHKOB&HHC, IMOJIMCUHTCTUYCCKUEC CPOCTKH. I[OMGHHBIG CTPYKTYPHI. OJIEeMEHTBI
6J'II/I}KH6FO, CPE€AHETO U JAJIBHETO IOpAAKa B ) KUAKOCTAX.



IlepeyeHb NpaKTHYECKUX 3aHATHI

Ne Ne paznena n HaumeHoBaHue ceMuHapoB, Tpynoemkocts OueHouHble Dopmupyembie
Ne TEMEI NPAaKTUYECKUX M TA00PATOPHBIX paboT (ac.) cpencTBa KOMIICTCHIHH
/I | JUCIUIUTHHBL
(Momyst)
1 2 3 4 5 6
1 DneMEeHTbl CAMMETPUU U ONlepalliu 1 CobecenoBanue
s = CUMMETPHUH
= 3 KoanokBuym Ne 1 «CtpyKTypHBIE 1 Cobecenoranue | I1K-3.3
8. ‘5 KJIACChD» B (hopme I1J1-6.1
S o KOJUTOKBHYMa U
g g Pernenue 3a/1a4
2 ; N [ToaSpPHOCT U XUPATBHOCTh 1 CobecenoBanue | [1K-6.1
E % MOJIEKYJT B (hopme
& § KOJUTOKBHYMA.
Penrenue 3amau
3 Tpancnsus, pemeTKa u 1 CobecenoBanme | I1K-3,3
| DTIEMEHTapHas SYeiKa Kpucrasia B (hopme [1K-6.1
5_ KOJIJIOKBUYMA.
= s S| Pemenmne 3amad
4 QE) s% é KoasnokBuym Ne 2 «Mopdomorus 2 CobecenoBanue | [1K-3,3
z E\ E KPHUCTAIIJIOBY B (hopme I1K-6.1
3 2 2 KOJJTOKBUYMa.
g & Pemenue 3amau
4 dusnyeckre 0CHOBEI 1 CobOecenoBanne | [1K-3,3
PEHTI€HOBCKOTO aHain3a B (hopme I1K-6.1
E KOJJIOKBHYMA.
2 Penrenue 3anau
5 = KoanoxkBuym Ne 3 «IlepBblii aTamn 1 CobOecenoBanne | [1K-6.1
E % aHanmm3a cTpykTypsl. Onpeenenue B opme
5 E HapaMeTpPOB PEIIETKH U KOJJIOKBHYMA.
w = CUMMETPUU KPUCTAILIa» Pemenue 3amau
6 E & KonTtponbHas paboTa nmo teme 1 : I1K-6.1
s ,: «OrmpeneneHue napameTpoB Pemrenue 3anau
= E‘i PELIETKH U CUMMETPUHU
N & KPHCTAILIIaM)
7 Koopaunarmonssle uncina, 1 CoOecenoBanue | I1K-3,3
g IUIOTHEHIIINE yIIaKOBKU B (hopme I1K-6.1
g o 2 | KOOpJMHALMOHHbIE OJINIPbI KOJUIOKBHYMa.
8 c§ % o Crexuomerpuueckas 1 CoOecenoBanue | [1K-6.1
é E % KIaccuUKaIMs COeUHEHHH B opme
RS IE3) KOJIJIOKBUYMA.
10 o TunuuHble 1 aHOMAaNILHEIE 1 CoOecenoBanue | [1K-6.1
i 5o CTPYKTYpBI METAJLIIOB B (hopme
22 E KOJUIOKBHYMA.
1| S § 2 Kpucrannuueckue cTpyKkTypbl 1 CobecenoBanue | I1K-3,3
g g E{ . B B popme I1K-6.1
R POCTBIX BEIIECTB — HEMETAILIOB. KOILIOKBIYMa.




12 OKcHibl M XaabKOTE€HU b CobecenoBanme | I1K-6.1
LIEJIOYHBIX METAIJIOB. B (hopme
KonnokBuym Ne4 o teme KOJUJIOKBUYMA.
«Kpucranmuieckne CTpyKTypsl
tuna AX u XY»
13 CTpyKTYpHBIil THIT IEPOBCKHUTA CobecenoBanme | I1K-3,3
B (hopme [1K-6.1
KOJUIOKBHYMa.
14 Pemrenue 3amgau no reme «Cernero- Pemenue 3amau. | [1K-6.1
S 5 Y QaHUTUCETHETONIIEKTPUIECKHE KonTtposnpsHast
S GE CBOMCTBA BEIECTBA C UCKAXEHHOU paboTta
% = CTPYKTYpOIi TIEpOBCKHTA.».
15| &5 CTpyKTypHBIN TUTI IITTUHEH. Cobecenmoranue | I1K-6.1
= 5 HopmanbHblie 1 oOpanieHHbIe B hopme
= = LIIUHEIN KOJUIOKBHYMa.
b)
23 E % @depputbl W HUX TEXHUYECKOE Cobecenmoranue | I1K-6.1
g g 3Ha4YCHHE. CB?\IJSB CTPOCHHA W B (hopme
<9 MarHUTHBIX CBOMCTB COCIMHEHHIA, KOJUIOKBHYMa.
=5 KPpHUCTAJIIN3YIOITHNX o TUITY
S IIHHENHN.
24 0COOEHHOCTH CTPOCHHUS CUIIUKATOB. CobecenoBanue | [1K-3,3
Knaccugukanus crpykryp B hopme 11K-6.1
CUJIMKATOB. 3aBUCUMOCTb KOJITOKBHYMA.
(hbu3HYECKUX CBOWCTB CUIIMKATOB OT
Z UX CTPOCHUSL.
S [IpuponHbple ¥ CHHTETUYECKHE CobOecenoBanne | [1K-6.1
E LHEOJNUThl, UX  CTPYKTYpbl H B (hopme
O IpPUMEHEHUE. KOJUIOKBUYMa.




4.3.2. Ilepeuennb TeM (BONMPOCOB), BLIHOCUMbIX HA CAMOCTOSITEIbHOE U3yUeHH e
CaMOCTOSITe/IbHOI pa0doThI CTY/IECHTOB

Ne n/mt Tema 3ananue dopmupyemas NAK
KOMITCTEHITHS
1 Cummerpus. [MoxroroBka k komwtokBuymy Nel | T1K-3, I1K-6 I1K-3,3
(cM. BOTIPOCHI TEKYIIETO I1K-6.1
KOHTPOJISL).

2 DJIEMEHTEI [MoaroroBka k koytokBuymy Ne2 | T1K-3, T1K-6 I1K-3,3
CTPYKTYPHOU (cM. BOTIPOCHI TEKYIIETO I1K-6.1
Kpuctaiorpadun KOHTPOJISN)..

3 OCHOBEI [MoaroroBka k komtokBuymy Ne3 | TIK-3, T1K-6 I1K-3,3
PEHTIE€HOCTPYKTYPHO | (CM. BOIIPOCHI TEKYIIIETO I1K-6.1
ro aHajaus3a. KOHTPOJIS).

4 Kpucrannuueckue [MoaroroBka k komtokBuymy Ne4 | T1K-3, TIK-6 I1K-3,3
CTpyKTyphl TUra AX | (CM. BOIIPOCHI TEKYILIETO [1K-6.1
u XY KOHTPOJIS).

5 Kpucrammmaeckne IToaroroBka k codece10BaHUIO [1K-3, TIK-6 [1K-3,3
CTpYKTYyphl Tunia AB2 | (CM. BOIIPOCHI TEKYILIETO [1K-6.1

KOHTPOJIS).

6 Kpucrammmaeckue IToaroroBka k cobece10BaHUIO [1K-3, TIK-6 [1K-3,3

CTpYKTYyphI TuMa AxBy | (CM. BOIIPOCHI TEKYILIETO [1K-6.1
KOHTPOJIS.

7 JloMeHbI INoxaroroska K cobece10BaHUIO [1K-3, TIK-6 [1K-3,3

I1K-6.1

8 Kunkue kpucTamibl INToxaroroska K cobece10BaHUIO [1K-3, TIK-6 [1K-3,3

KontpospHas padota I1K-6.1




MeToauyeckne YyKa3aHMsl 10 OPraHU3alUM CaMOCTOSITEIbHOH  PadoThI
CTYAE€HTOB

CamocrositenbHas paboTa CTYICHTOB, CBS3aHHAas C MOJATOTOBKOM K MPAaKTUYECKUM
paboTaM, 3aKpeIUICHHEM TEOPETUYECKOTO MaTepuasia B BHUJE PEUICHHS 33734 U TOATOTOBKU K
KOJUIOKBHYMaM, IIPOBOJUTCS] BO BHEAYIUTOPHOE BPEMSI.

MCTOILI/I‘-IGCKI/IG peKOMeHIIaHI/II/I II0 IMOATOTOBKE K HpaKTI/I‘-IeCKI/IM pa60TaM OIINCAaHbI B
METOIUYCCKUX peKOMCHILaHI/IﬂX, IIOATOTOBJICHHBIX HpeHOI[aBaTe.HSIMI/I Ka(beﬂpm.
JlumoBoit JIL.M. OCHOBBEI KPUCTAJUIOXUMUMU. Y4yeOHO-METOIUUECKOE nocooue

Wpxkyrck.:Upkyr.roc.yn-1.2010.-117c.

4.5. llpumepHasi TeMaTHKAa KYPCOBBIX padoT (MpoeKToB) (npu Haniuuuir)

V. YYEBHO-METOANUYECKOE U UTHO®OPMAIINOHHOE OBECITEYEHUE
JAACHUIIIMHBI MOA4YJIs)
7. Y4eOHO-MeTOAMYECKOE U NH(POPMALIMOHHOE o0ecriedeHne TN CIUTIIHHBI:

a) OCHOBHAas JIUTepaTypa

1. I1.M.30pkwuii, CuMMeTpHst MOJIEKYJ M KPUCTAIUTMYECKUX CTPYKTYp, MI'Y, 1986.

2. I1.M.3opkwuii, H.H. Aponnna, CummeTrpust MoJieKys U Kpuctamuios, MI'Y, 1979,

3. T.B.borman, OCHOBBI peHTI€HOBCKOH AUPPAKTOMETPUH. Y YEOHO-METOIMYECKOE TTOCOOHE K
obmemMy Kypcy kpuctammoxumun. M.: Xumbak MI'Y, 2012.

4. T".b.bokuii, Kpucrammoxumusi, 3-e¢ uza. M.: Hayka, 1971.

5. A.Bect, Xumus tBepaoro tena, M., Mup, 1988; T.1.

6. I".Kpedc, OCHOBBI KpHUCTAUIOXUMHUHU HEOPraHUYECKUX coeauHenuid, M., Mup, 1971.

7.JlumoBa JIL.M. OCHOBBI KPUCTAJUIOXUMHUH. Y4eOHO-METOIUYECKOE nocooue
Upkyrck.:Upkyr.roc.yn-1.2010.-117c.

0) 1OMOJIHUTEIbHAS JIUTEPaTypa

1. E.M.lonuBo-/loGpoBonbcekas, B.B.JlonuBo-/lo6poBonbckuii, [IpocTpaHcTBEHHbIE TPYIIIIBI
cummetpuu (penopoBckue rpynimsl). [Ipakruueckoe pykosoactso. CIIOIY, 2011.

2. FO.K.Eropos-Tucmenko, I'.I1.JIutBunckas, Teopus cummerpun kpucramio, M.: TEOC,
2000.

3. .10 ITymaposckuii, Pentrenorpadus munepanos, M., 3A0 «I'eonnpopmmapk», 2000.
4.Y. Mronnep, CtpykrypHast Heopranudeckas xumusi. Jlonronpynasiii, Untennekr, 2010.

5. FO.K. EropoB-Tucmenko, Kpucramnorpadus u kpucramnoxumus, M., Yausepcutet, 2005.
6. H.5. Typoa, Heopranuueckas xumus B Tabnuiax, M., 1997.

7. 1. Kuneprt, Heopranuueckas crepeoxumusi, M., Mup, 1985.

8. A.B. ®unkensmreitd, O.b. [Itummn, ®usuka 6enka, M., Yuusepcurer, 2005

9. Ilenkans T. Ouepku kpucramuoxumuu. Ilonbmia, Ilep. ¢ monsck. Ilox pea. Ilpod. Ppank-
Kamenenkoro B.A. JI.:, Xumus, 1974- 496 c.

Wutepuer-pecypcesr http://www.chem.msu.ru/rus/cryst/cryschem/glavy.html
http://www.chem.msu.su/rus/cryst/welcomel.html


http://www.chem.msu.ru/rus/cryst/cryschem/glavy.html
http://www.chem.msu.su/rus/cryst/welcome1.html

VI.

VII.

http://www.chem.msu.su/rus/cryst/cryschem/welcome-cryschem.html
http://www.chem.msu.su/rus/cryst/cryschem/opisanie.htm http://database.iem.ac.ru/mincryst/ Ha
caiite http://www.chem.msu.su/rus/cryst/cryschem/welcome-cryschem.html B kauectse
IIpUMepa IPUBEIEHBI MaTEepHalIbl ISl IOATOTOBKH K KOHTPOJIBHBIM paboTam:

CeteBoil pecypc moaaepKKu 00pa30BaTEIHLHOTO MpoIecca
www.chem.msu.ru/rus/cryst/cryschem/welcome-cryschem osiekynsipHas CAMMETPHUS):

ctp. 139-146 (pdf Ha caiite 1a0. KPUCTATIOXMUMHUHN)

B) NepHOAMYECKUE U3TAHUSA (NpU HEOOXOOUMOCMU)

I) COHCOK ABTOPCKUX MeTOAMYEeCKHX Ppa3zpadorok: ¢ DUOC UI'Y pazmewenvt yuebHO-
memoouueckue nocoouss Jlumoa JL.M. OCHOBBI KpHUCTAIZIOXUMHH. YUEOHO-METOAMYECKOE
nocobue Mpkyrck.:Upkyr.roc.yn-1.2010.-117c.

1) 6a3bl JAHHBIX, HHPOPMAIMOHHO-CTIPABOYHbIE M MOMCKOBBIE CHCTEMbI

Wutepuer-pecypest http://www.chem.msu.ru/rus/cryst/cryschem/glavy.html
http://www.chem.msu.su/rus/cryst/welcomel.html
http://www.chem.msu.su/rus/cryst/cryschem/welcome-cryschem.html
http://www.chem.msu.su/rus/cryst/cryschem/opisanie.htm http://database.iem.ac.ru/mincryst/ Ha
caiite http://www.chem.msu.su/rus/cryst/cryschem/welcome-cryschem.html B kauectse
IpyMepa IpUBeIeHbl MaTepHaIbl ISl MOATOTOBKH K KOHTPOJIbHBIM paboTam:

CeteBoii pecypc OJIEPKKHA 00pa30BaTEIHHOTO MpoIecca
www.chem.msu.ru/rus/cryst/cryschem/welcome-cryschem osiekynsipHas CAHMMETPHUS):

crp. 139-146 (pdf Ha caiite 1ab. KPHCTATIIOXMMHHN)

MATEPUAJBHO-TEXHUYECKOE OBECIHEHEHUE JUCIUIIJIMHbI
Y4eOHo-1200paTOpHOE 000pYyA0OBaHME:

[Momemennss i TpOBEINCHHs]  JICKIHMOHHBIX W JIAOOPATOPHBIX  3aHSTHH,
YKOMIUICKTOBaHHbIE HEOOXOIMMBIM 00OpyIOBaHHWEM, NPUOOPHOW 0a30i M peakTUBaMH, a
UMEHHO:

- ay/IMTOpUM, OCHAUICHHbIC MYJIbTHMEIUHHBIMH CpPEACTBAMH, JUIS TPOBEICHUS
ayJIUTOPHBIX W TNpakTHUecKuX 3aHatuii (ayn. 402, 426); aym. 6, 402, 426 oGopynoBaHbI
mynbTuMeauitHbIME  Tipoektopamu  (INFocus IN 105 (3D Ready), HacTeHHBIMH SKpaHAMH,
HoyrOykamu Samsung NP 300T5A-AO0FRU.

- - KOMIIBIOTEepHBIA Kiacc Kadenpbl ¢usmueckoid m kxoiutouaHoud xumuu (ayxa. 303). OOmee
KOJIMYECTBO €IMHMII BEIUMCIUTENBHON TexHuku — 5: Pentium IV — 1 wr.; Pentium III — 1 mr.;
Pentium | — 3 mt. IMeeTcs TOKanbHAs CETh.

IIporpammHoe o0ecnieyeHue:

TexHu4eckue u JJIEKTPOHHBIE CPEACTBA:

OBPA3OBATEJIBHBIE TEXHOJIOI'NH

B nponecce N3yuCHUA NUCHUIIINHBL «KpI/ICTaJ'IJ'IOXI/IMI/IH)) YUTAKOTCA JICKIIUHU, IIPOBOJAATCA
KOHTPOJIBHBIC U IIPAKTHYCCKUC pa6OTLI, KOJIJIOKBUYMBI, p8.360p KOHKPCTHBIX CI/ITyaI_II/Iﬁ C
HCIIOJIb30BAHNUEM IMACCUBHBIX, AKTUBHBIX U UHTCPAKTUBHBIX (I)OpM 06y‘-ICHI/IH.


http://www.chem.msu.su/rus/cryst/cryschem/welcome-cryschem.html
http://www.chem.msu.su/rus/cryst/cryschem/opisanie.htm
http://www.chem.msu.su/rus/cryst/cryschem/opisanie.htm
http://www.chem.msu.su/rus/cryst/cryschem/welcome-cryschem.html
http://www.chem.msu.ru/rus/cryst/cryschem/welcome-cryschem
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http://www.chem.msu.su/rus/cryst/welcome1.html
http://www.chem.msu.su/rus/cryst/cryschem/welcome-cryschem.html
http://www.chem.msu.su/rus/cryst/cryschem/opisanie.htm
http://www.chem.msu.su/rus/cryst/cryschem/opisanie.htm
http://www.chem.msu.su/rus/cryst/cryschem/welcome-cryschem.html
http://www.chem.msu.ru/rus/cryst/cryschem/welcome-cryschem

Axmuenvle popmul 06yuenus. Ha mpakTUIECKUX 3aHATUAX, KOTOPBIE COCTABIIAIOT Oosee

MOJIOBUHBI OT KOHTAKTHOW pabOThI, KaKIbI CTYACHT BBINOJHIET pabOTy WHIAMBHIYATbHO.
Taxoii B opraHu3anuy 00y4eHHs CIIOCOOCTBYET MPHOOPETEHUIO HABBIKOB CAMOCTOSITEILHOTO
BEJICHUSI MPAKTUYECKHX pPa0OT, pEUIeHHs 3al1ad, a TaKKe MPAKTUYECKOTO MOJITBEPKIACHUS

TCOPETUYCCKUX ITOJIOKCHU I KPpUCTATINIOXUMHUH O CBOMCTBaxX KPUCTATNIMYCCKHUX CHCTEM U HX

SIBJICHHUAX. 3aerHJIeHI/IC TCOPCTHICCKUX IMOJIOKECHU I KpUCTAIJIIOXHUMUHU (OCHOBHBIX 3aKOHOB U

3aKOHOMEPHOCTEH, ONpPEACIA0IINe KPUCTAIMYECKUX CTPYKTYP Pa3IMYyHOro BUJA) IPOBOIUTCS

B BUAC MHTCPAKTUBHOI'O 06yqu1/I$1 — KOJIJIOKBUYMOB, 1 BBIIIOJIHCHHA paCYCTHBIX 3a41a4.

HaumeHoBaHHe TeM 3aHATHH ¢ MCII0Jb30BAHUEM HHTCPAKTUBHBIX q)OpM Oﬁy‘leﬂl/lﬂ:

dopma / MeTo bt Kon-Bo
No Tema 3angaTus Bun zangarns
MHTEPAaKTUBHOTO O0Oy4eHUS 4acoB

1 EEE&%I;?ST&?}I{(TVPHBI [Ipaktuyeckue | I'pymmoBas quckyccus / 9
M3YUYEHNS KPUCTAJIIOB SaHATHA KOJITOKBHYM

9 KPUCTAJIMYECKUE [Mpaktuueckue | I'pynmosas auckyccus / 5
CTPYKTYPbl METAJIJIOB RAHSTHS KOJUTOKBHYM

3 TUTTbI XUMUYECKUX [Mpaktnyeckne | I'pynmosas auckyccus / 2
CBA3EN B KPUCTAJUIAX | sapsrus KOJUTOKBHYM

4 IIAPOBBIE YIIAKOBKH. [Mpaktuueckue | I'pynmosas auckyccus / 9
3aHATHUS KOJJIOKBHYM

Wtoro yacos 8

[lonoxenuem o OalIbHO-PEHTHHIOBOM CHUCTEME YHUBEPCHUTETA.

VII1.OLNEHOYHBIE MATEPHAJIBI UISI TEKYIEI'O KOHTPOJISI K
INPOMEXYTOYHOU ATTECTALIUHN

Ouenounnie cpeacrsa (OC):

OLieHOYHBIE

CpPEICTBAa TEKYILEro KOHTPOJIA (QOPMUPYIOTCS B
Haznauenmne oO1eHOUYHBIX

COOTBETCTBHUH

CPEICTB TEKYIIEro KOHTPOJIS - BHIIBUTH y oOydaromuxcs chopMrUpoBaHHOCTh KOMIIETEHIIHIA:

MarepuaJibl 1Ji51 IPOBeAeHUS TEKYLIEro U MPOMeKYTOUYHOI0 KOHTPOJISI 3HAHU I

C

CTYAEHTOB:
Ne Bun xonrposns KonTtponupyembie TeMbI Komnerennumy,
(pasnesr) KOMIIOHEHTHI
KOTOPBIX
KOHTPOJIUPYIOTCS

1 CobecenoBanue B popme OJIEMEHTBI CUMETPUUM 1 | TIK-3.3 T[IK-6.1
kosutokBuyma. IIpaktnueckoe | OIIEPALIMA
3aJjaHNe

2 CobecenoBanue B popme KPUCTAJUIOTPA®UNYECKUE | T1K-3.3 TIK-6.1
kosutokBuyma. [Ipaktuueckoe | CUMBOJIBI.
3ananue.KP PEHTIEHOCPYKTVYPHBIN

AHAJIN3

3 | CobecenoBanue B hopme KPUCTAJUIMYECKHE [1K-3.3T1K-6.1
xomnoksuymMa. IIpakruueckoe | CTPYKTYPRIMETAJIIOB
3aJjaHKe

4 | CobecenoBanue B opme TUITbl XUMUYECKUX CBSI3EW B | [TK-3.3 TTK-6.1

KOJIJIOKBHUYMa. HpaKTI/I‘{eCKOe

KPUCTAJUUIAX




3a7iaHue
KP IITAPOBGIE YITAKOBKH. [IK-3.3 [IK-6.1
CobecenoBanue B popme HPOCTBIE BEIECTBA TUITA MX | TTK-3.3 [1K-6.1
KOJUIOKBUYMa

7 | CobecenoBanue B hopme OKCHJIbI 1 UX CTPYKTYPHBIE [TK-3.3T1K-6.1
KOJUJIOKBUYMa THIIBL

JleMOHCTPAIlMOHHBII BAPHMAHT KOHTPOJILHOI padoThI

Bonpockl K KOHT LHOI Te 1m0 TeMme « CuMMerpus»

Bapuant 1
1. TlpenMer u 3amaun KpucTauioxumMuu. Kpucramioxumus kak 4actb XuMun. KpucramioxumMmun

U €€ CBA3b C IPYTUMH HayKaMH.

2. DieMeHTBHl CHMMETpPHUH U orepariu cumMerpuu 1o Lllendumucy, mo I'epmany-Moprany,

1o hopmyiie CUMMETPHUH.

3. TodeuHsie TpynIBI - 4TO 3TO Takoe. [IpuBeanTe MprUMepHI.

4. B3auMoaeircTBus 21eMeHTOB cuMMeTpur. OCHOBHBIE TIOHSTHS TEOPHUH TPYIII.

5. Omnpegnenute koHurypanuto Mmosekynsl CH3CHs, koTopas nMeeT 3epKaibHO-IOBOPOTHYIO OCh

Se

6. Haiimure ocu C3 B none NH,". CkoJIbKO TakMX ocell UMeeT JaHHasg yacTuna?

7. Ompenenure Toueunyro rpymny cummerpun: XeFs,N204,PCl3,SO.Cl

8. 3amaua:2.12;2.13;2.14.

9. IlepeuncnuTe »HJIEMEHTHl CUMMETPUH, KOTOpBIE YKa3bIBalOT Ha HEMOJSPHOCTH MOJIEKYIIBI.
Vcnomnpk3ys KpUTEpHS CHMMETPHH, OIpEJACNHTE, TONSAPHB MM HEMOTAPHH dacTHisl PO,
S04%, PClz, SO,Cl,, HCN, C2H,,CO.

10. Yxaxxute KpUTEpHii CHUMMETPUH I XUPATbHOCTH. OnpeaenuTe, KakKue U3 4acTHI]

yKa3zaHHbIe B 3a7aHue 9, MOTYT 00agaTh ONTUYECKOW aKTHUBHOCTHIO.
11.
Bonpocbl K KOHTPOJILHOWH 1O TeMe KPHCTALIMYECKHEe CTPYKTYPbI

1. OcHOBHBIE MaKPOCKONIUYECKHUE IIPU3HAKU BEIIECTBA B KPUCTANINYECKOM COCTOSIHUU.
2. UYrto Takoe aHU30TPOIUSL.

3. YTo Takoe KpHCTaIIM4ecKoe BelecTBO 4. UTO Takoe OTHOMEPHBIH psill, ABYXMEPHBIN psi (
TIJIOCKAst CETKA)

5. Ileproa uAEHTUUHOCTH

6. Tpancnsauus

7. CKOJIBKO IJIOCKHMX CETOK BBl 3HACTE U KaKax

8. Uto Takoe TpexMepHas pelieTka, KakuMH IapaMeTpaMy OHa 3aaeTcsl.

9. CKOJIBKO TPEeXMEPHBIX PEIIETOK BBl 3HAECTE M KAKHX.

10.Kak Ha nucbme 0003HauaeTcs NPUMUTHBHAS, 00bEMOLIEHTPUPOBAHHAS,
I'paHelleHTPUPOBaHHas!, OOKOLEHTPUPOBAHHBIE.

11. Ckonbko pemrerok bpasa.

12. Kak 0603Ha4ar0TCs y371bl, PSJIbL, MIIOCKOCTH

13. CKoJBKO KIIaCCOB CUMMETPUU

14. CkoabKO KaTeropui 1 Kakux

15. Yrto Takoe CUHTOHHMS, CKOJIBKO U KaKue

16. Yro takoe mpocTtas hopma

17.Yto Takoe KOMOWHAIUS

18. Yro Takoe oOmias u yactHas ¢popma



19. OTKpBITHIE U 3aKPBITHIE POPMBI

20. IIpocTsie GOpMBI HU3LINX CHHTOHUI

21. IIpocTsie GOPMBI CpeTHUX CHHTOHUN
22. IIpocTbie GOpPMBI BHICIINX CHHTOHUH

BOIIPOCHI JIs1 COBECEJIOBAHUSA
KoanokBuym Nel. Cummerpus.

o [lonste TOueuyHol rpynnsl. CHUMMETpUYECKHE ONEpalUUd U 3JIEMEHTbl CUMMETpPHUU.
[ToBOpOTHBIE M NHBEPCUOHHBIE OCH. [[puMepbl MoEKyII.

e CemelicTBa TOYEUHBIX TPYNI HU3IIEH M cpenHeil kareropuu. [IpenenbHble rpynmbl cpeaHe
kareropuu. [Ipumeps! MOeKyII.

o Crepeorpaduueckas TPOEKIUs DJIEMEHTOB CHMMETPUM M HOPMaJIe K TpaHsAM
MHOTOTpaHHUKOB. ToueuyHble TIpynmbl Bbicuied  kareropuu. [lpumepsl Mosiekyn u
MHOTOTPaHHUKOB.

e CumBoauka ToueyHblX rpymnm. CuMBoiel ['epmana-Morena. 3epkanbHO-IIOBOPOTHBIE OCU H
cumBoJel [llendmuca.

e 1130r0oHBI U OpOUTHI TOUEUHBIX IPpyMI. CTPYKTYpHBIE KJIACCHl MOJIEKYIL.

e M3051p61 1 nx koMOnHamu. CemMeicTBa n303poB.

e ['pynmbl TpaHcusuuid. [IpuMuTHBHBIE U HEMPUMUTHBHBIE MapajuIeeNUIebl TOBTOPSIEMOCTH.
Kpucrannnueckas pemierka U KpUcTalsIM4ecKasi CTpyKTypa.

e CummeTpus pemeTku. ['oosapuyeckue Toueunspie rpynmnsl. Kpucrammorpaduueckue
KOOpJIMHATHBIE CUCTEMBI. DJIEeMEHTapHas siYeiKa.

¢ Kpucramiorpagudeckue ToueuHbIe rpymiibl (KpucTawtorpaduueckue kinaccol). CuMmeTpust
KPUCTAJUIMYECKOTO MHOTOTPaHHHUKA U CHMMETPHS TO3UINH B KPUCTAIIIMYECKON CTPYKTYpE. PBI.
o OTKpBITBIE JIEMEHThl CUMMETPUU KPUCTATUYECKUX CTPYKTYpP U UX 0003HAUYEHUS.

e CoudeTaHusi OTKPBITHIX U 3aKPBITHIX JIEMEHTOB CUMMETPUU MEKy COOO0H U ¢
MEePIEHANKYJIIPHBIMU TPAHCISILUSAMU.

e [IpocTpancTBeHHble rpynnbl cumMmerpud. [Ipunnun ux BeiBoga. OOIME U YaCTHBIE CHCTEMBbI
SKBHUBAJICHTHBIX MO3UIMHA (0pOUTHI). CTPYKTYpHBIE KIIACCHI.

e OnucaHue KpUCTAUIMYECKUX CTPYKTYP Ha OCHOBE MPOCTPAHCTBEHHBIX IPYII U CTPYKTYPHBIX
Kj1accoB. [Ipumepsl CTpYKTYp HU3LIEH KaTETOPUU.

e OnucaHue KpUCTANIMYECKUX CTPYKTYP HAa OCHOBE IIPOCTPAHCTBEHHBIX IPYII U CTPYKTYPHBIX
Kj1accoB. [IpuMepsl CTpyKTyp CpeiHeN KaTeropuu.

e OnucaHue KpUCTAIMYECKUX CTPYKTYP HAa OCHOBE IIPOCTPAHCTBEHHBIX IPYII U CTPYKTYPHBIX
kj1accoB. [IpuMepsl CTpyKTyp BBICHIEH KaTErOPUH.

e MHoroo6pasue rpyIi CUMMETPUH C Pa3IMYHON pasMepHOCThI0. CTPYKTYpPHBIE KJIACCHI LIeTIel
U CJIOEB.

e KpucramioxuMuueckue paanychol 1 ux ucnoib3oBanue. Koadduunent niotnoctu

YIaKOBKH.

KonnokBuym Ne2. DiieMeHTBI CTPYKTYPHO#H KpHCTALIOrpadun

1. Tpancnsauus, pem€Tka | dJeMEHTapHas sYeiika Kpucrasuia
2. IH1eKCBI Y3T10BBIX CETOK

3. MeXIIIIOCKOCTHBIE PACCTOSIHUSA

4. Mopdomnorust KpUCTaIoB

5. IlpocTtbie hopMBbI HU3IMIKUX CHHTOHUNA

6. IIpocTbie (hOpMBI CPEHUX CUHTOHHMA

7. Ilpoctbie (hOpMBI BBICIIUX CUHTOHUIA



KosnokBuyM Ne3 OCHOBBI pEHTT€HOCTPYKTYPHOI'O aHAJIM3A.

o Kakoe ¢usnueckoe sBICHUE JEKUT B OCHOBE PEHTICHOCTPYKTYypHOro ananmsa? Yto
npeacTasisier co0oi MaTepraibHas CyOCTaHIUs, paCCEUBAIOIIAs PEHTT€HOBCKUE JTy4n?

e Ha3oBuTte 0CHOBHBIE CIIOCOOBI MOMYYEeHUS AU(DPAKIIHOHHON KapTUHBI B PEHTTCHOTpapHHL.

o Kakue xapakTepUCTUKH KPUCTANIMYECKOTO BEIIECTBA MOKHO HOJYYUTb C MOMOILBIO
ypaBHeHu# Jlays?

o Kakue xapakTepUCTUKH KPUCTANIMYECKOTO BEIIECTBA MOKHO MOJYYUTh C MOMOILBIO
ypaBHenus bparra-Bynbsga?

o Kakue (opMyssl BBIpaXAIOT 3aBUCHMOCTh MHTEHCHBHOCTH JU(PAKIMOHHOTO Jyda OT
KPUCTAJUTMYECKOM CTPYKTYpbI?

o Kakas byHKIUSA ABIIETCS KOHEYHbIM pe3yabTaToOM CTaH/apTHOTO
PEHTTeHOCTPYKTYpHOro aHanu3a? Kakue XapakTepHCTUKH KPUCTAJIIMYECKOTO BELIECTBA
M3BJIEKAIOT U3 ATOU PYHKIHH?

e Jlouemy cTaHIapTHBIM PEHTTEHOCTPYKTYPHBIM aHAJIW3 HE MOXET JaTh AaJEeKBaTHYIO
nHpOopMaIuo 0 QYHKIIMH pacripeaesieHus IEKTPOHHOM MIOTHOCTH?

e Kakyro nonosHuTeNnpHy0 HHGOPMALHMIO JaeT MPEUU3UOHHBIA PEHTI€HOCTPYKTYPHBIN
aHaJIU3 10 CPaBHEHUIO CO CTaHJAPTHBIM BapUAHTOM 3TOr0 MeToa?

e KakoBo Ha3HaueHme M  00IIME TPUHLHUIBI  YCTPONCTBA  aBTOMATHUYECKOTO
ndpakromerpa?

o Jlna xakoil 1enM HMCTmoJib3yeTcsi peHTreHodaszoBsiii aHanu3? Kakod meTon moaydeHus
TU(GPaKIIMOHHON KapTHUHBI JIE)KUT B OCHOBE 3TOr0 MeTo1a?

o Kakue paudpakunoHHeie MeToAbl (KpoME pEHTreHOrpauu) HCHOJB3YIOTCS s
OIpeNIeNIeHUs CTPYKTYPbl KPUCTAIIIOB?

e Kakoe ¢usndeckoe sIBJICHUE JSKHUT B OCHOBE HEHTpoHOTpaduu u snexkrponorpaduu? Ha
KaKMX MaTepHaibHbIX 00BEKTAX PACCEUBAIOTCS HEUTPOHBI U ANEKTPOHBI?

KossoxkBuym Ne4. Kpucranaundyeckue ctpykrypsl Tuna AX u XY

Ha3zoBuTe 0CHOBHBIE CTPYKTYpHBIE THUIIBI HOHHBIX KpHCTaJIOB. KakoBbl KOOpAMHALIMOHHbBIE
qucia MOHOB B 3TUX BellecTBax?

YeM paznuyaroTcs CTPyKTYphl BIOpLUTA U cdanepuTa?

KaxkoB xapakrep kpucramumueckoi ctpykTypsl Cu,0?

Hazosure u3BectHbie Bam Moaudukanuu SiO2; ykaXuTe UX CHHIOHUIO M COOTHOILICHHE C
MOAU(UKAIUAMU YIIIepoJa.

VYxkaxute Baknelmme paznuaus ctpykryp CO2 u SiOs.

CKoJIbKO BOJOPOJHBIX CBsi3el oOpa3yeT MOJjeKyna BoJbl B KpucTauiax jbaa? Kak 3t cBsizu
pacIoJioxKeHbI?

YeM NOX0XH U B ueM paznuyarorcs cTpykrypsl BN u rpadura?

[IpuBeauTe mpUMepbl OCTPOBHBIX KPUCTAUIMYECKUX CTPYKTYP M3 YMCIIA IMPOCTHIX U OMHAPHBIX
BEIIIECTB.

[IpuBenuTe npuMepsl HEMOYEUHBIX KPUCTAJUIMYECKUX CTPYKTYp OMHapHBIX coeanHeHuit AX u
XY.

[TpuBeauTe NpUMEpHI CIOUCTHIX KpUCTATNYECKUX CTpyKTyp AX n XY,

[IpuBeauTe mpuMepbl TOMOIECMHUECKUX (MOHOJMUTHBIX) CTPYKTYp AX 1 XY ¢ KOBaJICHTHBIMU
CBSI3SMU.

OmnuimTe MOTHUB 3aroHEHUs MycTOT B KopyHae Al2Os.

[IpuBeauTe mpUMeEpbl KPUCTAIUIMYECKUX CTPYKTYp AX, TJIe METaJlJI UMEeT KOOPAMHAITMOHHBIN
MHOTOI'PaHHHK B BHJIE:

a) OKTaz/pa, 0) TeTparoHaJbHON AUMTUPAMU/IbI, B) TPUTOHAIBLHOMN MPU3MBI.



[Mpomexyrounast arrectanusi (9auem) MOXET TPOBOAUTHCS B (OpPME  YCTHOTO
co0eceJOBaHUs WK B BHJIE TECTOBBIX 33JJaHUN C OTKPHITHIMH BOTIPOCAMHU.

NPUMEPHBINA CIMCOK BOITPOCOB K 3AUETY:

|. Turbl XUMHUYECKOM CBSA3U B KpUCTAJUIAX.

2. 'oMO-¥ TeTepoIECMUYECKIE CTPYKTYPHI.

3. XapakTep KpUCTALTMYCCKOW CTPYKTyphbl. KoopMHAIMOHHBIE, OCTPOBHBIC, IICTIOYCUHBIC,
CJIOUCTBIE, KAPKACHBIE CTPYKTYPHI.

4. Yucno GpopMyabHBIX €AMHULL B STYCHKE.

5. PetukynspHas miaoTHOCTb.

6. KoopauHaryioHHbIC YHCIa M KOOPIUHAITMOHHBIC TTOJTHIPHI.

7. CtpykrypHbIe TUIIBI. OnHCaHuE U COMTOCTABICHUE BAKHEHIITNX CTPYKTYPHBIX TUIIOB;

8. CTpyKTypHAasi TOMOJIOTHSI.

9. Onmcanue CTPYKTYp B TEPMUHAX TUIOTHEHIIHX 1m1apoBbIX yrnakoBok (ITHIY) u mnoTHeimmx
mapoBbIx kinanok (ITIHK).

10. KoopauHaImoHHbIE YHCiIa, KOOPAMHAIIMOHHBIC TIOIUAIPEI ¥ mycToThl B [THIY u TTIHIK.
Crnonnocts [THIY.

11. KpuctammoXxuMHu4ecKue pajnychl aTOMOB. MeTaIITMYeCKNe W UOHHBIE PAJUYCHI.
KosppunueHT naoTHOCTH yMaKOBKH METAJUIMYECKUX M MOHHBIX KPUCTAJIOB.
KoBaneHTHbIe 1 BaH-JI€P-BaATbCOBBI PAANYCHI

12. Kpucrammoxumudeckue siBieHus. M3ocTpykTypHOCTh. MI3oMopdu3Mm.

13. Tunsr nzomopdusma.

14. OcHOBHO¥ 3aKOH I'€OMETPUUYECKUIA KpUCTaILIorpaduun

15. Tlonmumopdusm, MOTUTHITHSL.

16. MoHOTpOMHBIEC U PHAHTHOTPOIHBIC MTOTUMOPp]HBIE TIepexoapl. MopdoTpomusl.

17. Tlpocrtsie BemecTBa. TUnUyHbIe U AHOMANIBHBIE CTPYKTYPHI METAJIIOB.

18. Kpucrannuyeckue CTpyKTYpbl IPOCTHIX BEIIECTB - HEMETAIIJIOB.

19. OGmiast xapakTepuCTHKa KPUCTAJUIMYECKUX CTPYKTYp OMHApHBIX coennHeHuit. CTpyKTypa
AX, ommuceiBaeMbie B TepMuHax [V - ITIIK (aHnOHHBIC YITAKOBKH M KJIAJKH).

20 .Kakue ¢uznueckue cBOMCTBA OIICHUBAIOTCS MPHU ONMKUCAHUU KpHUCTaslia

21. Yto Takoe aHU3O0TPOIIHUS

22. O6mas knaccupuKaims HEOPraHUIECKUX MUHEPAIIOB.

IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA 1JISA ®OPMHUPOBAHUSA

KOMIIETEHIIUH
NuaukaTopsl 10CTHKEHUS PesynbTaTsl 00yyeHus IIpoueaypa oueHnBanus
KOMIIeTeHIINH (3HaTh, yMeTb, BJIAJETh)

[1K-3.3 IIpoBoauT pacueTHO- | 3HAeT: OCHOBHbIE 3aKOHBI U . CobecenoBanue B popme

TEOPETUYECKHE UCCIIETOBAHUS | 3aKOHOMEPHOCTH, ONMCHIBAIOIINE | KOJUIOKBUYMA.

I10 33JaHHBIM METOAMKAM KPUCTAITIOXUMUYECKHE ITpakTrueckue 3anaHusl.
3aKOHOMEPHOCTHU KP.
YMmeer: | IpUMEHATH . CobecenoBanue B popme
TEOPETUYECKHE OCHOBBI KOJUIOKBHYMa.
KPUCTAIJIOXUMHHU TIPY aHAJIN3e ITpakTHueckue 3anaHusl.
pacyerax KP.




[1K-6.1

3HaeT TeOpPETHYECKHE OCHOBBI
6a30BBIX XHMHYECKUX
JUCLUIUIMH (HEOPTraHHYECKOM,
OpraHUYeCKOM,
AQHAJTMTHYECKOH, (PU3UIECKOM
XUMHH, XUMHH
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUH, XUMHYECKUX
OCHOB OHMOJIOTHYECKHUX
IIPOLIECCOB.) U CIOCOOBI HX
HCIIOJIL30BAHUS NP PELICHHH
KOHKPETHBIX XHMHYECKHX
3a1a4y

3HaeT: OCHOBHEIE 3aKOHEI U
3aKOHOMEPHOCTH, OIMCHIBAIOIIHE
KPHCTALIOXUMHYECKHE SBJICHHUS,
H OINpe/IEIIAOIIHUE TIOBEACHHE H
CBOMCTBA KPUCTAJUIMYECKHUX
CHCTEM.

. Cobecenoanmue B popme
KOJUIOKBHYMa.

[IpakTuyeckue 3aqaHus.
KP.

YMeer: npuMeHSITE
TEOPETUYECKHE OCHOBEI
KPUCTAJUIOXHMMUH [IPH aHAIIN3E
HOTy49EeHHBIX
9KCIIEPUMEHTAIBHBIX PE3yJIbTaTOB
JUIS peIleHHs] KOHKPETHBIX
XMMHYECKHX 3a/1a4.

Cobecenonanmue B hopme
KOJUIOKBHYMA.
IIpakTHueckue 3a1aHus.

KP.

KPUTEPUH ONEHUBAHUSI PE3YJIbTATOB OBYYEHUS:

1. Crynenty neobxommumo u3yunmth Marepan mo 10 TeMaM M HammcaTh 6 KOHTPOJBHBIX

pabor. Kaxnas paGora oneHmBaeTCs: MakcumMym Ha S5 GamwioB. IIpH BBIIOIHEHHH
KOHTPOJIBHBIX ~pabOT OLEHMBAETCS 3HAHHE W3YYEHHBIX TeM. IlpeaycMoTpeHo 4
cobecenoBaHus 110 TEOPETHYECKOMY Matepuaity. Kaknas Tema OlEHHBAEeTCS MaKCHMyM Ha
4 6amna.

IIpenycMOTpeHBI KOJLTOKBHYMEI, OTBETHI Ha BOIIPOCHI KOTOPHIX OIIEHHBAIOTCS MAaKCHMYM Ha
5 6anos.
MakcumansHoe KonmuecTBO 6aiUIoB K 3aueTy 80.

PaspaboTyuk:

: —

nonet JI. M. JlumoBa

IlporpaMma cocTaBneHa B coorBercTBUH ¢ TpeGoBamumsmMu ®IOC BO u yueroMm

pexomenpanui ITOOIT no Hanpapnenuto U npodumo noarorosku 04.03.01 — «Xumus».

IIporpamma paccMoTpeHa Ha 3aceanuy kKadeaphl Qbmel H HeoOpraHHYECKOH XUMHH
«40»  woud 2019 r. f

Ipotokon Ne A~ 3as. Kadenpoit /A.JO. Cadponos/

Hacmoswasn npozpamma, ne moocem 6bimb 6Qonpouseedena Hu 6 Kakoii ¢popme Ge3

npeo0sapumenbHo20 NUCbMEHHO20 Pa3peulenus Kapeopyl-paspabomuuxka npospammoL.



	1. ЦЕЛИ И ЗАДАЧИ ДИСЦИПЛИНЫ:
	Задачи:
	II. МЕСТО ДИСЦИПЛИНЫ В СТРУКТУРЕ ОПОП ВО:
	III. ТРЕБОВАНИЯ К РЕЗУЛЬТАТАМ ОСВОЕНИЯ ДИСЦИПЛИНЫ
	Перечень планируемых результатов обучения по дисциплине, соотнесенных с индикаторами достижения компетенций
	Форма промежуточной аттестации: зачет
	Содержание дисциплины, структурированное по темам,
	c указанием видов учебных занятий и отведенного на них количества академических часов
	План внеаудиторной самостоятельной работы обучающихся по дисциплине
	Содержание учебного материала Содержание разделов и тем дисциплины
	2. СИММЕТРИЯ
	3. РЕНТГЕНОМЕТРИЯ КРИСТАЛЛОВ
	4 .ХИМИЧЕСКАЯ СВЯЗЬ В КРИСТАЛЛАХ
	5. ТИПЫ ПЛОТНЕЙШИХ УПАКОВОК
	6. КРИСТАЛЛОХИМИЧЕСКИЕ ЯВЛЕНИЯ
	7. ПРОСТЫЕ ВЕЩЕСТВА
	8. СОЕДИНЕНИЯ СОСТАВА МХ
	9. СТРУКТУРНЫЙ ТИП ПЕРОВСКИТА. СЕГНЕТОЭЛЕКТРИКИ
	10. СТРУКТУРНЫЙ ТИП ШПИНЕЛИ
	11. СИЛИКАТЫ
	12. КООРДИНАЦИОННЫЕ СОЕДИНЕНИЯ
	13. КОНДЕНСИРОВАННЫЕ СОЕДИНЕНИЯ
	14. ЖИДКИЕ КРИСТАЛЛЫ
	15. ДОМЕНЫ
	Перечень практических занятий
	Методические указания по организации самостоятельной работы студентов
	V. УЧЕБНО-МЕТОДИЧЕСКОЕ И ИНФОРМАЦИОННОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ (МОДУЛЯ)
	а) основная литература
	б) дополнительная литература
	д) базы данных, информационно-справочные и поисковые системы
	VI. МАТЕРИАЛЬНО-ТЕХНИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ
	Учебно-лабораторное оборудование:
	Программное обеспечение:
	Технические и электронные средства:
	VII. ОБРАЗОВАТЕЛЬНЫЕ ТЕХНОЛОГИИ
	Наименование тем занятий с использованием интерактивных форм обучения:
	Оценочные средства (ОС):
	Материалы для проведения текущего и промежуточного контроля знаний студентов:
	Вопросы к контрольной по  теме кристаллические структуры
	ВОПРОСЫ ДЛЯ СОБЕСЕДОВАНИЯ
	Коллоквиум №2. Элементы структурной кристаллографии
	Коллоквиум №3 Основы рентгеноструктурного анализа.
	Коллоквиум №4. Кристаллические структуры типа AX и XY
	ПРИМЕРНЫЙ СПИСОК ВОПРОСОВ К ЗАЧЕТУ:
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОБУЧЕНИЯ ДЛЯ ФОРМИРОВАНИЯ КОМПЕТЕНЦИЙ

