14 pewemok bpase

Kybuuyeckas cucmema (3 PB). Kybuueckas cuctema cogepxut te Pb, ToueyHas
rpynna KoTopbIlX coBnagaeT C rpynrnon cuMMeTpumn Ky6a.3To Tpu peweTkn bpase -
MK, OUK n I'dK(a)

TempacoHanbHasi cucmema (2 PB). [ToHn3nm cummeTputo kyda (6).

[1nga 9Toro BO3bMEM €ro 3a NPOTUBOMOSIOXKHbIE FPaHM U BbITAHEM B NPSIMYIO NPU3MY C
KBagpaTHbIM OCHOBAHMEM, HO C BbICOTOM €, HE paBHOW CTOpoHaM KBagpata (0).

[pynna cummeTpumn Takoro obbekta ecTb TeTparoHanbHas rpynna. 13 npocton
KyOn4eckomn nony4ymm npocTtyto TeTparoHansHyro. M3 OLUK n UK noyunm
LleHTPUpPOBaHHyto TeTparoHaneHyto. 'K 1 OLIK pelueTtkn npeacraBnsioT cobon
YacCTHble ClnyYaun LeHTPUPOBAHHOW TeTparoHasribHOM peLleTKn npu onpegeneHHoM
3Ha4yeHun c/a.

Pombu4yeckasi cucmema(4). Nepexoas kK MeHee cumMeTpu4HBM aedopmaumam kyda
(B), NOHM3UM TeTparoHasnbHYO CUMMETPUIO NYyTEM Npeobpa3oBaHus B
NPSIMOYroSIbHUKN KBafpaTHble rpaHu. B peaynbtarte nonyynM o0bekT ¢ Tpems
B3aVMHO NeprneHAnKynspHbIMU pebpamy HepaBHOW ANMHBI C pPOMOUYECKOi rpynnou
cummeTpun. 13 npocTon TeTparoHBIIbHOW NOSYy4YMM NPOCTYH0 POMOUNYECKY!IO.
PacTarneast npocTyto TeTparoHanbHyo BOOSb AMaroHannkeagpara OCHOBaHUS
noslyymMmM 6a3oueHTPUPOBAHHYIO POMONYECKYIO.

N3 LLeHTPUPOBaHHONM TETPAroHanbHOM PELLETKN NONYy4YMM 06 bEMHOLEHTPUPOBAHHYK
POMOMYECKYIO PELLETKY U FPAHELLeHTPUPOBAHHYIO POMONYECKYIO PELLETKY.




Puc. 2. Kpmcrawms. crpystypm CaF,

(a), NaCl (6) m ZnS (s).

eZn OS



MoHoknuHHass cucmema (2 PB). Pombudeckyto CMMMETPUI0O MOXXHO NMOHU3UTb, NpeBpaTmB
NPSAMOYrOfbHbIE rPaHu, NepneHanKynapHble ocu ¢ (B) B NPOM3BOSbHbIE NapannenorpaMmmbl.
[MonyyeHHbIN OOBEKT (r) UMeeT MOHOKIMHHYIO rpyrny CUMMETPUN.

N3 npocToi poMbuyeckon peLlleTki n n3 6asoLeHTPUPOBaHHON POMBUYECKON peLLeTKN Nony4Ynmv
MPOCTYI0 MOHOKMUHHYO pelleTky Bpase.

Nckaxkasn rpaHeLeHTPUPOBaHHYO 1 06 EMHOLEHTPUPOBAHHYIO POMOUYECKME PELLETKN NOMy4nM
LLlEHTPMPOBAHHYO MOHOKIMHHYIO pelleTky bpage.

[Bym TeTparoHanbHbiM PB COOTBETCTBYIOT 2 MOHOKITUHHbIE PELUETKN.

YaBoeHue yncna pelweTokK B pOM6I/I‘-IeCKOM Cclny4dae CBA3aHO C pa3rnnymnem OByMepHbIX rpynn
npPAMOYrosibHOn U NMNPAMOYroJibHOM UEHTPUPOAHHON Pb.

TpuknuHHassi cucmema (1 PB). VickaxxeHne Kyba 3aBepLUMTCS eCn HAaKMOHUTb OCb € (I)
Tak, YTOObl OHa He Bbina NnepneHAnKynNspHa ABYM OPYrMM OCSAM.

[Monyyatrowmincs o6bekT (4) He AOMKEH YAOBNETBOPATb HUKAKMM OrpaHUYEHUsIM, KpoOMe
TpeboBaHnA NapannesibHOCTN NPOTUBOMNOSIOXHbLIX rpaHen. Vickaxkast Takum nytem nobyo 13
MOHOKJTMHHBIX pelueTok bpaBe MOXXHO NOCTPOUTL TPUKINUHHYIO pelleTky bpase.

OTa pelwleTka bpaBe nopoxxgaeTca TPOMKOM OCHOBHbIX BEKTOPOB, HE CBAA3AHHbIX KAaKMMN-NnMbo
COOTHOLLEHUAMWN, U NpeacTaBnsaeT pewweTky bpase ¢ MmHumarnbHon cummeTpuen. Pb Bcerga
WHBapWaHTHa OTHOCUTENBHO NHBEPCUM C LIEHTPOM B f0OOIM TOUKE peLLeTKU.

Nckasue Tak kyb nonyyunu 12 ns 14 pewetok bpase n 5 n3 7 kpuctannuyeckux cuctem. Hangem
13-yt0 Pb u 6-yt0 cucrtemy.

TpuzoHanbHass cucmema (1 PB). TpuroHanbHasa TodedHas rpynna onucbiBaeT
CUMMETPUIO 06beKTa, KOTOPLIN MOMyYaeTCcs, ecnun pacTsaHyTb Ky6 BOonb Nn6emMHon agnaroHanm
(e). Npun Takom nckakeHnn nbon 13 Tpex Kybudecknx peetok bpase BosHuKaeT
pomoboagpudeckasn (TpuroHanbHas)Pb. OHa nopoxgaeTcs TpeMsa OCHOBHbIMW BEKTOpPaMM
paBHOM OJIMHbI, 06pasyloL MMM paBHble YIiibl APYr ¢ ApyroM. HakoHew, nocnegHss cuctema He
NMEeEeT OTHOLLEHUSA K KyOy.

IekcacoHanbHasi cucmema (1 PB). ['ekcaroHanbHas ToyeyHaqa rpynna — 3To rpynna
CUMMETPUN NPaBUIbHOW LLECTUYTroNbHOW Npu3Mbl (K. NPOCTas rekcaroHasnbHas peweTka bpase
ABNAETCH eQUHCTBEHHOW B rekcaroHanbHOM cUcTeme.

3T ceMb KpucTannmMyeckux cuctem u 14 peluetok bpaBe ncyepnbiBaloT BCe BO3MOXHbIE
cnyyauw.



[MJoTHLIE YNAaKOBKHM AaTOMOB M MOJEKY] B KPHCTAnJax: a-—nJAOTHeHIUHH WApOBOH
cnoit; 6- naoTHelt waposoit caoil; ¢-asycaoitnas TMTIY; - rpexcaciinaz IUY;
d—xybmy. oOBeMHOUEHTPHP. KAajka, e-mnpoctas KyOWY. Kiaaka, xc-CTpyKkTypa
NaCl ¢ nnorneiiweit ynakosko#t woros Cl™, monnt Na' —B OKTa’apHY. MYCTOTAX;
7- YNAKOBKA MOJEKY/l TEeTPamOIITH/ICHA.
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