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Beinyckatommas kadenpa XumMnu

Tunosble 3agaHuA AJIs KOHTpOJ’[LHOﬁ paﬁoTbl

1.

2.

[IpuBectn MaTpuyHOE MpeACTaBICHUE U Tpaduueckoe 0003HAYEHUE B TOM Ke CUCTEME
KOOPJIMHAT 3JIEMEHTa CUMMETPUH, TIOTYHAIOIIET0Cs B pe3yabTaTe KOMIO3UIIMHN U300paKEHHBIX
Ha PUCYHKE JIEMEHTOB CUMMETPUHU.
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Kakwne snemMeHTEI CUMMCTPUHU COOTBCTCTBYIOT IPUBCACHHBIM MATPHUYHBIM onepaTopaM?
HpI/IBCI[I/ITe rpaqmqecxoe 0003HaUYcHUE HJIs1 OTUX 9JICMCHTOB
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B cucreme koopauHaT Xyz rpyIsl CHMMETPUM UMEIOT cuMBoiibl Bban, Iccn, Pbna, F4,32.
Kakwne cuMBOIIBI OylyT IMETh T€ K€ TPYIIIBI, €CJIM TPOU3BECTH CMEHY CHCTEMBI KOOPAUHAT XYZ
— X'y'z' Tak, KaKk 3TO OKa3aHO HA PUCYHKe?
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a. X
[TocTpoiiTe MpOEKLMIO BCEX 3JIEMEHTOB CUMMeETpuH rpynnsl Pbmm (B nmpenenax oaHoi
2JIeMEHTapHON sueliku). llpuBenuTe MaTpUuHOE MpENCTaBICHUE I'€HEPaTOpoOB TIPYyNIbl U
MOPOKJECHHBIX UMU JIEMEHTOB CUMMETPHH.
B kpucrammueckoii ctpykrype AxB;Cy atrombl C 00pa3yroT INIOTHENIIYIO IAPOBYIO YIIAKOBKY,
aToMbl A 3aHUMAIOT 3/8 TeTpa’npUUYECKUX IyCTOT, a aTOMbl B — MOJOBHHY OKTa’pUYECKUX.
Haittu x n y.



6. BpI nccnemyeTe okHcIeHUE MeTaTndeckor miuactTuHku Hukens (Ni, M=59 ) Ha Bozayxe mpu
400°C ¢ moMomibio noporkooii audpakromerpun (A= 2.1 A). OcHOBHOl MPOAYKT peakiuy -
NiO. Onpeznenure 4YUCIO U UHIEKCH pedIeKcOB, KOTOpbIe OyAyT HAOIIOIaThCs Ha MOPOIIKOBOM
nudpakTorpaMme 10 M MOCJe PEeaKIMU, eciau CTPYKTypa Ni OTHOCUTCSI K CTPYKTYpHOMY THITY
Cu ¢ a=3.5A, a okcug xeneza (NiO) mmeer cTpykTypy nomobnyiro NaCl ¢ a=4.2 A.
Paccuuraiite nonoxenue (yrou 2 0) nepBbix Tpex pediekcoB 0 U MOCIE PeaKInu.

7. Hudpaxrorpamma coeaunenus Fe;O, (xyOudeckas cuHroHus), noiaydeHHas Ha Fe K

-uznydennn (1.94 A), comepxkut peduiekcsl Ha ciemyromux yrmax O: 11.67; 19.29; 22.74;
23.86; 27.7; 34.6; 37.09°. Ilpounmuuupyiite 5TH peduieKChl M paccyuTaiTe mapameTpsbl
3JIEMEHTAPHOU STYCHKH.

8. Ha I[I/I(bpaKTOl" paMM€ KpUCTaJlJIda, OTHOCALICTOCA K pOM6quCKOﬁ CUHI'OHUH, OTCYTCTBYIOT

pednexcsr:
Okl k=2n+1
hOl 1=2n+1
hkO h=2n+1

Omnpenenure BosMoxHy0(b1e) TTI'C.
9. Kakoii ¢akrop moBropsemoctu umeer pediaexc {203} B terparonanshoil (Jlays>-kmacesl 4/m,
4/mmm), poMO1UYECKON U MOHOKJIMHHOM CHUHTOHUSX (Yroi MOHOKIMHHOCTH =100°)?
10. Kpucrann Boibppama uMeeT OOBEMHOLIEHTPUPOBAHHYIO KyOMUYECKYIO peIIeTKy. 3Has, 4YTo
IUIOTHOCTH Bojb(ppaMa cocTapuseT 19,3 r/cm’, Berunciuts: 1) pe6po smeMeHTapHON S9eiKH, 0)
da00, di1o 1 dap.

TumnoBbie BONPOCHI K 3a4€Ty

1. [IpeameT u 3a7a4n KPUCTATIIOXUMUH.

2. 3aKkpbIThIE AJIEMEHTHl CHUMMETpUH. B3auMoAencTBUE 3aKpBITBIX 3JIEMEHTOB CHMMETPHUU
(TEeopeMbI B3aMMOICHCTBYSA).

3. OTKpBITHIE 2IEMEHTHI CHMMETPHH.

4. Toyeunsle W TPOCTPAHCTBEHHBIE TPYMIBI CUMMETpud (cuMBONBl [epmana—MoreHa).

Pacrnipenenenne no KpucTaJsIMueckKuM cucteMaM. MexTyHapoaHble TaOIHUIbl U COAepKaIlascs B HUX
uH(popMaIs 0 MPOCTPAHCTBEHHBIX rpynnax. Kpucramnorpaduueckuii knacc.

3. Tpaucnsumonnas cummerpus. ['pynma tpancnsuuid. Pemerka bpas. DnemenTapHas siueiika.
Uucno GpopMynbHBIX €IUHUIL B STYCHKE.

6. [IpaBunbHble cuctembl ToueK. YacTHble U o0mue no3uunu. Cummerpus no3unuu. Kparnoctsb
MO3ULIHH.

7. OcCHOBHbIE  TOHATHUS,  MCIOJNb3YyE€MblE  HpPU  ONUCAHUM  CHUMMETPUU  KPHUCTAJIIOB:
MPOCTPAHCTBEHHAs] TPYIa CUMMETPHUU, KpUcCTamorpapuueckuil kiacc, pemerka bpass, rpymmna
bpaBs, kpuctaiymmmyeckas cucrema.

8. 3aBUCHUMOCTD (PU3HUECKUX CBOMCTB KPUCTAJUIOB OT UX CUMMETPHH.

9. Judpakiuss pEeHTICeHOBCKOTO W3JIy4YEeHUST Ha Kpuctauie. llpuHmmm paboTel W CHEKTp
PEHTTEHOBCKOM  TpPYOKH. XapaKTepUCTHUYECKHWE JIMHUM M TOpPMO3HOEe wu3myudeHue. Cxema
PEHTTeHOBCKOTO qudpakromeTpa. MoHOXpomaTopsl. Bun nudpakrorpaMmel.

10. Jludpakiyss pEeHTTeHOBCKOTO M3JIy4YeHHs Ha Kpuctamie. Yciosus Jlays. VYpaBHeHue
Bynbda-bparroB. MexXniaocKOCTHBIE pacCTOSTHUST M MHAECKCH Muiepa. JudpakimoHHbie MeTOIbI
HCCIIEIOBAHUS CTPYKTYPbI KpUCTaII0B. OCHOBHBIE BapUAHThI TUGPAKIIUMOHHBIX METOOB.

I1. Meton mnopomka. OcHOBHblE HpUHUMIBL.  PeHTreHodas3oBblii  aHaiu3. YpaBHEHHE
Bynbda-bparros. UnTeHCHBHOCTH pediiekcoB Ha audpakrorpamme.



12.  HMuaaunupoBaHue MOPOIIKOBBIX TU(pPaKTOrpaMM (Ha mpumepe KyOumueckon cuctemsbl). Pacuer
mapaMeTpOB IEMEHTAPHOW SYCHKH TTO0 PEHTIeHOTPaQUISCKUM TaHHBIM.

13.  OcHOBHBIE 3Tanbl PEHTTE€HOCTYKTYPHOTO aHaJIN3a MOHOKpHCTAIIOB. CTPYKTYpHas aMILTUTY/a.
ATOMHBIN (akTOp paccesHMs, IapamMeTpbl TEIJIOBbIX KoieOaHui, R-¢akrop. HMHTEeHCHBHOCTH
TU(QPAKIUOHHOTO JIyda. YCIOBHS IMOracaHus. Y TOUHEHHE KPUCTANTUIECKOU CTPYKTYPBI.

14. Uucno GpopMylbHBIX €IMHULL B STYEHKe U PEHTTEHOBCKAsI MJIOTHOCTb.

15. KoopanHanmoHHbIe yncia 1 KOOpAUHAILIMOHHBIE MTOJIUIIPHI.

16. Tunbel XWUMUYECKOW CBSI3M B KpucTauiax. [OMO- M TE€TepOAECMHYECKHE CTPYKTYPBI.
KoopanHanmoHHble (MOHOJIMTHBIE), OCTPOBHBIE, LIEIOYEUHBIE, CIIOUCTBIE, KAPKACHBIE CTPYKTYPBI.

17. OCHOBHbIE TPHUHLUIIBI ONUCAHUS KPUCTAUIMYECKUX CTPYKTYp — HOHHBIX KPHUCTAIJIOB,

METaJUIMYECKUX KPUCTAUIOB, KOBAJICHTHBIX KPHUCTAJIOB, MOJIEKYISPHBIX KpPUCTAIOB. BiusHue
XapaKTepa XUMUYECKOM CBSI3M HAa CTPYKTYPY KpHCTaILIA.

18. Onucanue CTPYKTyp B  TEpMHHAaX IUIOTHEHIIMX  mapoBblx  ymakoBok  (ITHIVY).
KoopnunanuonHble uyncia, KoopaAuHaMOHHbIe monudapsl U myctoTsl B [TIITY. Cnoitnocts TTHIY.
19.  KpucramioxuMudeckue paguychl aToMoB. MeTaluinueckue U HoHHbIe paguychl. Koapduument

INIOTHOCTHU YIMAKOBKH MCETAJUIMYCCKHUX W HOHHLIX KPHCTAJIJIOB. Kosanentasie n BaH-ACP-BaaJIbCOBBL
paanycChl; UX UCIIOJIB30BAHUC IJIA TIOCTPOCHUS MO,Z[CJ'ICI‘/JI MOJICKYII.

20. Kpucrannoxumuueckue siBnenus. MzoctpykrypHocts. M3omopdusm. Tumsl uzomopdusma.

21. TBepable pacTBOpHI 3aMellleHUs, BHEAPEHUS U BblunTanus. Pazel FOM-Pozepu.

22. [Honmumopdusm, nonutunus. [lonumopdusie nepexonsl. Mopdorpomnus.

23. Kpucrannmumyeckne CTpykTypsl MeTauioB. (OCHOBHBIE CTPYKTypHBIE THIIBI METAJUIOB.

AHOMaJbHBIE METAIUNTMYECKUE CTPYKTYPHI.

24. Kpucramnmyeckue CTpyKTypbl HeMeTayioB. M3meHeHue xapakrepa CTPYKTypbl B I'PyIIIax
MEPUOJNYECKON TaOMUIBl 3JIEMEHTOB; CpPaBHEHHE CTPYKTYp, OTHOCSIIUXCS K Pa3HBIM TpyIIam
(IpaBUIIO OKTETA).

25. CrpyKTyphl OpOCThIX BelecTB p-aiemMeHToB III rpynmel [lepuonnueckoit cuctemsl.

26. CTpyKTypbl IPOCTHIX BEIMIECTB p-a1eMeHTOB [V rpynnsl [leprnonnueckoit CUCTEMBI.

217. CTpyKTyphl IPOCTHIX BEIIECTB pP-AEMEHTOB V rpytisl llepruogndeckoil CUCTEMBI.

28. CTpyKTyphl IPOCTHIX BelleCcTB p-aieMeHToB VI rpynmsl [lepuoanueckoit cucTeMsl.

20. CrpykTyphbl npocThixX BemecTB p-anemMeHToB VII rpynmel [lepuoanueckoit cucteMsl.

30. CrpykTypsl nipocThix BemiecTB p-aiemeHToB VIII rpynmnsl [lepuoanyeckoit cuctemsl.

31. OOm1ast XapaKTepUCTUKA KPUCTAIUTMYECKUX CTPYKTYp OMHApHBIX coequHeHuil. CTpykTypsl AX,
AX,, A,X u ap. onuceiBaeMble B TepmuHax [TLITY.

32. DakTOpHI, ONPEAETAIONINe BBIOOP CTPYKTYPHOTO THIA B OMHApHBIX coequHeHMsX. [Ipumepbl
Pa3IUYHBIX 0 XapaKTepy KPUCTAJUIMYECKUX CTPYKTYp OMHAPHBIX COENUHEHUH, HE OMHCHIBAEMBIX B
tepmuHax [IHIV.

33. OO6mas xapakTepUCTHKAa TEPHAPHBIX (TPOMHBIX) KPUCTAUIMYECKUX CTPYKTYp. CTpyKTypHBIH
THUII TIepOBCKUTA. CUTHETOAIEKTPUUECKHE CBOMCTBA NCKAKEHHBIX MIEPOBCKUTHBIX CTPYKTYP.

34. OO6mas xapakTepUCTHKa TEPHAPHBIX (TPOMHBIX) KPUCTAUIMYECKUX CTPYKTYp. CTpYKTYpHBIH

TUN INNUHETW (HOpMalbHble M oOpaiieHHble mmnuHenHn). CBsI3b CTPOSHHS M MAarHUTHBIX CBOWCTB
COCIMHEHUH, KPUCTAUIN3YIOLUIUXCS 110 TUITY LIMTMHEIH.

35. [IpaBuna [lonunra.

36. OcHOBHBIE OCOOCHHOCTM CTpOEHHsS cuiaukaroB. Kraccuduxanuss CTPYKTyp CHUIIHMKATOB.
3aBUCUMOCTD (PU3UYECKUX CBOMCTB CHIIMKATOB OT UX CTPOCHHUS.

37. CrpoeHue pealbHBIX KpHUCTALIOB. Bakueimme tumnbl nedekroB. TodeuHble nedekThl B

kpuctayuiax. OcHoBHble BuAbl. becnopsimok mno @Ppenkemto u IlorTku. BrusHue nedexTon
KpUCTaJUIOB Ha uX cBoicTBa. Jluciokauuu. KpaeBble W BHUHTOBBIE AucioKanuu. OCHOBHBIE BH/IbI
JBH>KCHUS JUCIIOKALMI. BivsHue quciokaunii Ha MEXaHUYECKUE CBOMCTBA TBEP/BIX TEIL.



