MMNMHOBPHAYKN POCCUA
®E[IEPATNIBHOE rOCYAAPCTBEHHOE BIO[DKETHOE OEPA30BATENbLHOE YYPEXOAEHWE
BbICLUErO OBPA30BAHUSA

«BOPOHEXCKWUW FOCYOAPCTBEHHbI YHUBEPCUTET»
(®rB0Y BO BIY)

YTBEPXOAIO

3aBeaytowmin kacegpomn
MaTepuanoBegeHnsa n MHAYCTPUN HAHOCUCTEM

Akagemunk PAH
; Sp—
%B/M WeBnes

nodnucs; pacwughposka nodnucu

17.04.2024 .

PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHbBI

B1.0.07 ®dyHpaameHTarnbHble OCHOBbLI KPUCTANIOXUMMKU
Koo u HaumeHosaHuUe OUCL(UI'IHUHbI 8 coomsemcmauu ¢ Y4ebHbIM riiaHoMm

1. WWndcp n HammeHoBaHMe HanpaBneHUs NOAroToBKU/cneynanbLHOCTH:
04.04.02 Xumus, cbmsmka n mexaHMKa matepuvanos

2. Mpodunb nogroroBku/cneunanmsauymn: Xmmms, pusmka n MexaHmka HoBbIX
YHKUMOHarbHbIX MaTepuanoB 1 HAHOMaTepManos

3. Keanudmkauusa (cteneHb) BbINYCKHUKA: MarucTp
4. dopma o6pa3zoBaHUA: OYHas

5. Kacheppa, oTBevarLasn 3a peanmsaumo AUCLUNIIUHBI:
MaTepuanoBeaeHus U MHAYCTPUN HAHOCUCTEM

6. CoctaBuTENnM NnporpaMmmbil:
Camonnos AnekcaHap MuxannoBud, JOKTOP XMMUYECKUX HaYK, npodeccop

7. PekomeHOoB8aHa: Hay4YHO-METOANYECKMM COBETOM XMMMYECKOro hakynbTeTa,
npotokon Ned ot 11.04.2024

8. YuebOHbIN roa: 2025-2026 Cemectp(-bl): 3



9. Llenu n 3apauvm y4e6HON ANCLUMUNIIUHDI:

[aHHasa gucumnnmnHa CoCTouT U3 ABYX YacTeMn:
a) obume TeopeTmyecKne KOHLENMUNN KPUCTaNNOXMMUK;
6) NpMMeHeHMe 3TUX KOHUENUUI ANs ONMCaHNA U NPOrHO3MPOBaHUS CTPYKTYPbI U
dYHKLMOHaNbHbIX CBOWUCTB MNPOCTbIX BELLECTB U COEAMHEHUNA C PasfNYHbIMU
TUNamMm XMMNU4YECKOW CBA3N.

OcHoBHbIMU UensiMu repeoll NeKUUOHHO20 Kypca S18IIsIH0IMCS.

- (opMUpOBaHME CUCTEMHbIX 3HaHUA 06 arneMeHTax CUMMETPUM MONeEKyn W
KpUCTanmMyeckmx MHOTOrpaHHMKOB, TOYEYHbIX rpynnax (Knaccax cummeTpum),
TPAHCMNSILUMOHHON CUMMETPUN KPUCTANNMYECKUX Tern, O BIUSHUU XMMUYECKOTO U
KPUCTarnsioXMMM4eCcKoro CTPOEHUS! BELLECTB Ha MX PyHKLUMOHANbHbIE CBOWCTBA,

- hopMMpOBaHME CUCTEMHbIX 3HAHWUI 06 OCHOBHbLIX OBLLETEOPETUYECKUX KOHLIEMUUSIX,
OOBACHALWNX 3aBUCMMOCTb MPOCTPAHCTBEHHONO CTPOEHWUst BeLecTB, UX (U3UKO-
XMMMWYECKMX CBOWCTB OT TuNa XMMUYECKOW CBS3WN, KOTopasi peanuayetcs mexay
CTPYKTYPHbIMU eavHMLAMW BELLECTBA,

- cbopMUupoBaHME CUCTEMHBLIX 3HAHWIA O COBPEMEHHbIX MOAXOoAax K Krnaccudukauum
KpucTansnyeckmx BELLECTB Ha OCHOBE TEOPUM NMPOCTPAHCTBEHHbIX rPYMN CUMMETPUU;

- U3y4YeHue HOoBeWWNX (yHOAAMeHTanbHbIX OTKPbITUA B 0GRacT KpUCTannoXumum
(KBa3WKpUCTanmbl, anepuoauveckne Kpuctannbl, nonuMopdHble Moaudukauum
BbICOKOrO AaBreHus);

- pa3BuUTME NPOCTPAHCTBEHHOIO MbILUIIEHUS] U BOOOPaXXeHWsI.

3adayu yuyebHou OucyunuHbI:

- U3y4yeHne OCOBEHHOCTEN CTPOEHUS amMOPMHbLIX U KpUcTaniMyeckux TBEpPAbIX Ten, a
TakXKe XNOKUX KpUCTannos,

- (popmupoBaHne yMeHUN MNPUMEHATb MAKPOCKOMUYECKUA U  MUKPOCKOMUYECKUN
noaxoApbl Npu N3y4eHUn BHYTPEHHErO CTPOEHNSA KpUCTaNIMYECKUX Ten,

- n3yyeHne yHOameHTanbHbIX MOHATUM U MPEeaCTaBfEHUN CTPYKTYPHOW XUMUK U
Kpuctannoxmmum o6 anemeHTax CUMMMETPUM MNEepPBOr0 M BTOPOro poda, TOYEYHbIX
rpynnax, knaccax CUMMETPUW, TPaHCAAUMOHHOW CUMMETPUM KaK OTINYUTENBHOrO
Nnpu3HaKka KpUcTanndecknx Tes, KaTeropusix M CUHrOHUSIX,

- W3y4YyeHMe OfIEMEHTOB CUMMETPUM  KPUCTaNNMYEeCKUX CTPYKTyp  (NnockocTu
CKOIMb3SILLEro OTPaXXeHUs W BUHTOBbIE OCU CUMMETPUMM) M UX COYETaHUA B
KpucTanmmMyeckmux CTpykTypax;

- dopmMpoBaHME npeacTaBreHUi O NPOCTPAHCTBEHHOW rpynne CUMMETPUN Kak
rMaBHOM MHCTPYMEHTE ONUCaHWS KPUCTANIMYECKON CTPYKTYpPbI:

- U3y4YeHune HoBeWWnX (yHOaMeHTanbHbIX OTKPbITUA B 06GMacT KpUCTanmoXumum
(KBa3VKpUCTanmnbl, anepuvoguyveckne Kpuctannbl, NONMMopdHblE MoAUdUKaLUM
BbICOKOIO AaBreHus);

- hopMUPOBaAHNE YMEHUI YCTAHOBUTb B3aMMOCBS3b MEXAY TUMOM XMMMUYECKOW CBSA3U
B KpUCTanne n ero NpocTpaHCTBEHHOM CTPOEHWUU;

- popMmmpoBaHne y CTydeHTa CMNOCOBGHOCTEM U HaBbLIKOB K  MNPOBEAEHUIO
3KCnepuMeHTarnbHbIX U TeopeTudecknx pabor;

- bopMMpoBaHue ymeHun oboblate M aHanuMampoBaTb NOYYEHHYO MHAOPMALUIO U
3KCnepuMeHTarbHble pesynbTaThbl.
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B yuyebGHOM Kypce wu3noxeHbl obLieTeopeTndeckoro pyHOaMeHTanbHbIX MOMOXEHWN
TEOpUN MPOCTPAHCTBEHHOIO CTPOEHUA MONEKyn W KpuctannoB. PaccmaTpuBatoTca
obuieTeopeTU4eckme KOHLENMUUN W 3aKOHbl: CUMMETPUS Kak BceoOllee CBOWCTBO
npupoabl, 3IEMEHTbI CUMMETPMM NEPBOro N BTOPOro poa, ToYeYHble rpynnbl, Knaccol
CUMMETPUN, TPaAHCAAUMOHHAS CUMMETPULA, CUHIOHMM, peleTkn bpase, npsmas wu
obpaTHble peLueTKn, ANEMEHTbI CUMMETPUM KPUCTarnSIMYeCKUX CTPYKTYp, TeopemMbl O
CNOXEHUN 3NEMEHTOB CUMMETPUM KPUCTaNSIMYECKUX CTPYKTYP, MNPOCTPAHCTBEHHbIE
rpynnbl cMMMeTpun u T.4. M3yvyeHne pasnenoB CTPYKTYPHON XMMUK (CTEPEOXMMUM) Ha
OCHOBE HOBbIX 9KCMEepUMEeHTalnbHbIX [[aHHbIX (anepuoguyeckue  Kpuctansnbl,
HecopasmMepHO  MOAYNMPOBaAHHbIE  CTPYKTYpPbl, HecopasMepHble  KOMMO3UTHbIE
Kpuctannel) npecrnegyeT Uefb pasBUTb Yy MarucTMpaHTOB MNPOCTPAHCTBEHHOE
XUMUYECKOE MbILUSIEHME, HAY4YUTb TEOPETUYECKOMY NOAX0AY K HAay4HbIM npobremam u
KPUTUYECKN BOCMPUHUMATL, Kasanocb Obl, HE3bIONEMbIE XUMUYECKNE TEOPUU, T.K. BCE
OHM HEN3BEXHO YTOYHSIIOTCA CO BPEMEHEM.

Llenb n 3agada BTOpPOM YacTM Kypca COCTOUT B WU3YYEHUU 3aBUCUMOCTU
NPOCTPAHCTBEHHOINO CTPOEHUS BELLECTB, WX (UMKO-XMMUYECKMX CBOWCTB B
3aBMCUMOCTW OT TUMa XUMUYECKOW CBA3WN, KOTOpas peannsyeTcsa Mexay CTPYKTYPHbIMU
eanH1uamMn BellectBa. B OCHOBY MOMNOXeHbl CBOMCTBO CUMMMeETpun 1 Nepuogmyecknn
3aKOH KaK OCHOBa XMMWYEeCKoW cuctemaTtukun. PaccmaTtpuBaeTcs knaccudumkauus
CTPYKTYPHbIX TUNOB N 0COBEHHOCTEN NPOCTPAHCTBEHHOIO CTPOEHUSA NMPOCTLIX BELLECTB,
a Takke OUHApPHbLIX M CIIOXHbBIX XMMWYECKMX coeauHeHun. U3yyarTca O0CoBeHHOCTU
CTEPEOXMMUN  KOMMMEKCHbIX COEAMHEHUN W UHTEPMETANNIMYECKUX COEANHEHUN.
N3ydaioTca Kputepun NpeactaBneHnst KpUcTanimnvyeckux CTPYKTYP C  MOMOLLbIO
CBSA3AHHbLIX MONU3OPOB. Cepbe3Hoe BHUMaHWE yOensieTcss CTepeoxXmmumm W
Kpuctannoxvmmum  Hambornee  nNepcrnekTUBHbIX  (PYHKUMOHAmNbHbLIX — MaTepuanos.
Ypensetca BHUMaHWE W3YYEHUIO MNYTEW Pa3BUTUS CTPYKTYPHOW Xumuu, npobneme
NoSTly4eHUs HOBbIX HeOopraHM4YeckMx BeLlecTB C 3apaHee 3afaHHbIMWU CBOWCTBaMWU
(monynpoBoAHWKK, EeppuUTbl, HEOpPraHM4eckne mnonuMepbl, XUOKWE KpuUcTannbl,
HaHOTPYOKWN, HAHOCTPYKTYpPbI U T.M.).

10. MecTo y4yeb6HOM AncuunnuHbl B cTpykType OMOI: (unkn, K KOTOPOMY OTHOCUTCS
avcumnnuHa, TpeboBaHWss K BXOAHbIM — 3HAHUAM, YMEHUSM U KOMMETEeHUUSAM,
ANCUUNIINHBI, A8 KOTOPbIX AaHHAas AUCUUNIMHA ABNSETCH NpeaLwecTByoLWwen)

Y4ebHbIn kypc BxoauT B 6510k b1, obs3aTenbHas 4actb

MnaHnpyemble pe3ynbTatbl O0Oy4YeHUss NO AucumnnuHe/moaynio (3HaHUA,

yMeHus,

HaBbIKW),

COOTHEeCEHHble C nnaHupyemMmbiMu pe3ynbTaTaMnu OCBOEHUA

obpa3oBaTenbHOM NporpamMmMbl (KOMNEeTEeHUUSIMA BbIMYCKHUKOB):

Kog HasBaHwue komne- Koa(bl) | UHamkaTop(bl) lMnaHnpyemble pesynbTatbl 0Oy4eHns
TEHLUN
3HaTb:
OrlK-1 | CnocobeH Or1K- Mcnonb3yeT npwu .
y P1 " 3akombl  knaccuueckoit Kpuctannorpadpuu:
ucnonb3oBaTh NMpu 1.1 pelleHn 3apad
elIeH 33724 NPOIeCCHOHATBH 3aKOH MOCTOSIHCTBA [OBYrPaHHbIX YrIioB, 3aKOH
E OthECCHOHANLHOV Ol NESTENLHOCTH n3omopurama 1 3aKoH NPOCThIX LiefbIX YNCET;
P A - 3aKOHOMEPHOCTU W3MEHEHUs CUMMETPUN
nesTenbHOCTH TeopeTnyeckmne
KpUCTanmnu4eckmux CTPYKTyp NpoCTbIX BELLeCcTB B
noHnmaHne OCHOBBI
3aBUCUMOCTM OT  MOSIOXEHUS  XUMUYECKOTO
TEOpeTUYECKNX KpUCTannoxmmmm o
. | anemeHTa B [lepuogmyeckon Tabnuue [O.U.
OCHOB cneumarnbHbIX N  COBPEMEHHON .
z MenpeneeBa;
1 MexgucuunnumHap- HeopraHn4yeckomn
HbIX DA3AEHOB XUAMAY - MeToAdbl MNMaHMMETPUYECKOTO U CTEPEOMET-
pasf puyeckoro noctpoeHus 2D-dwuryp wn  3D-
XUMUU, (PU3UKK U Martepuanos .
MHOrOrpaHHMKOB;
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MeXaHUKM
maTepuanos

- MeToAdbl aHanuTUYEeCcKOW reomeTpun Ans
onpedeneHus  KOOpAMHAT  y3noB, pebep
(OTpeskoB) W rpaHe B  KpUCTannM4ecKmx
CTPYKTYpaXx;

- MeTogapl BEKTOpHOW  anrebpbl  ans
onpeAeneHns SneMeHTapHbIX TPaHCASaUUA ©
9fIEMEHTAPHbIX  sYeek B MPOCTPaHCTBE
obpaTHOW peLLeTKu;

- OCHOBHbIE NMOoNoXXeHund Teopumn rpynn
NPUMEHNTENbHO K BbIBOAY TOYEYHbIX rpynn
(knaccoB cummeTpun);

- OCHOBHble nNONOXeHna Teopun rpynn w“
npuHUUNbI BblBOAA MNPOCTPAHCTBEHHbLIX Trpynn
CUMMETPUM;

- 3HaTb OCHOBHblE 3aKOHOMEPHOCTU CTPOEHMS U
HM3NKO-XMMUYECKMX CBOWCTB KpUCTarnmoB B
3aBUCMMOCTU OT TUMa XWUMWUYECKOW CBS3MN,
KOTOpasi B HUX peanuayeTcs;

YmeThb:
- ucnonb3oBatb [lepuoguyeckun 3akoH [.U.
MeHpgeneeBa ans cucTemMaTukm

KPUCTaNNNYeCcKnx CTPYKTYP HEOpraHU4eckmx
MPOCTbIX BELLECTB N XMMUYECKUX COEAUHEHWN;

- MCMOMb30BaTb  3a@KOHbl  KMaccuyeckomn
Kpuctannorpaduu (3akoH NMoCTOSIHCTBA
OBYrpaHHbIX YrroB, 3akoH u3omopdusma wu
3aKOH MPOCTbIX LenblX Yncen) Ans cuctemMaTuku
KpUCTannM4ecknx CTpykTyp;

- CTpoUTb cdhepuyeckme, ctepeorpaduyeckue un
rHoMocTepeorpaduyeckue npoeKumm
KpMCTanmn-4eCKMx MHOIOrpaHHMKOB;

- MNPUMEHHATb OCHOBHbIE MONIOXKEHUS Teopum
rpynn MPUMMEHUTENbHO K BbIBOAY TOYEYHbIX
rpynn cummMeTpum (KnaccoB CUMMETPUN);

- MNPUMEHATb OCHOBHbIE MOMOXEHNS Teopumn
rpynn NPUMEHUTENBHO K BbIBOAY
NPOCTPAHCTBEHHbIX rPYMn CUMMETPUM;

- onpenensTb 3NEMEHTHI CUMMETPUn
KpUCTanNNM4ecknx CTPYKTYp Ha OCHOBaHUM
cMMBona NPOCTPaHCTBEHHON rpynnol
CUMMETPUN, 3anucaHHOro B MeXAyHapOoOHON
cumBonuke 'epmaHa-MoreHa;

- MogenupoBaTb CTPOEHME drieMeHTapHoW
AYENKN KPUCTannM4YeCcKkon CTPYKTypbl BUHapPHbIX
N TPOMHLIX COEAWHEHWA Ha OCHOBEe cumBOnNa
NPOCTPaHCTBEHHON rpynnol CUMMETPUN,
3annCaHHOro0 B MEXZyHapoOHOW CUMBOMMKe
"epmaHa-MoreHa;

BnapeTb (MMeTb HaBbIK(K)):

- MmeTogamu abCTpakTHOrO MPOCTPAHCTBEHHOTO
MbILLNEHNUS MPU aHanu3e CBOWCTB CUMMETPUM
KpMCTannnyecknx MHOrorpaHHKOB;

- meTogamu abCTpakTHOrO MPOCTPaHCTBEHHOrO
MbILLIIEHNS MPU aHanu3e CBOWCTB CUMMETPUM
KpUCTannM4ecknx CTpykTyp;

- mMeTogamm KpucTtannorpadnyeckoro
WHOVUMPO-BaAHUSA Y3r0OB, OTPe3KoB (pebep) wu
nrockocTen (rpaHen) p[nst KpUCTanIM4ecKux
MHOFOrPaHHUKOB U KPUCTamNM4YeCcKknx CTPYKTYp;

- MeTogaMM  aHanusa  LapoCTepXHEeBbIX
MoAenen Kpuctaninyecknx CTpykTyp MeTansos
C MNO3VUMA Teopun MMOTHEWWNX LIApOBbIX
yNaKoBOK,;
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- MeTodamu onpedeneHnss KOOpAMHALMOHHbLIX
ymcen U KOOPAUHAUMOHHBIX MHOMOrpaHHVKOB B
KPUCTaNIMYeCKUX CTPYKTYpax;

- mMeTogamu aHanusa CTPOEHUS
KpUCTanIMYecknx CTPYKTyp GUHapHbIX 1 Gonee
CMOXHbIX COEAMHEHWU Ha OCHOBE [AaHHbIX O
NPeMMYLLECTBEHHOM TUME XMMWUYECKON CBSI3UN B
CoeauHEHUN;

- meTodamu pelueHus 3agay no
KPUCTaNMOXMMMUW NMOBBILLEHHOW CIOXHOCTH.

OrlK-
1.2

Ucnonbsyer npu
pelleHnn 3agad
npodeccnoHarnbH
oVl AeaTenbHOCTH
TeopeTnyeckme
OCHOBBI
MexgucumunnnHa
PHbIX  pa3genoB
maTtepuanoBefeH
us

3HaTb:
- [Mepuoanveckmn 3akoH [O.. MeHgeneesa
NPUMEHUTENBHO K cuctemaTtumke

KPUCTannMn4ecknx CTPYKTYp HeopraHU4eckux
NPOCTbIX BELECTB N XMMUYECKUX COEQUHEHU;

- 3HaTb TeopeMbl O COYEeTaHUU 3MEMEHTOB
CYUMMETPUN KPUCTaNNYeCcKUX MHOrorpaHHUKOB;
- 3HaTb TeOpeMbl O COYETaHUU SMEMEHTOB
CYUMMETPUN KPUCTaNINYECKUX CTPYKTYD;

- 3HaTb _ OCHOBHbIE  CTPYKTYpHble  TuMbl
MEeTannoB, HEMEeTa/0B, a Takke OWHApPHbIX,
TPOWHbBIX U MHOTOKOMMOHEHTHbIX COEANHEHWI;

- OTnMYUTENbHbIE  MPU3HAKU  KPUCTanNmoB
HU3LWewn, cpegHewn " BbICLLEN
Kpuctannorpaguyecknx kateropui;

- npaBuna BblbOpa aneMeHTapHbIX SA4Yeek
NMOCKNX CETOK U MPOCTPAHCTBEHHbIX PELIETOK;

- npaBuna kpuctannorpaduyeckon yCTaHOBKU
AN TPUKITMHHOW, MOHOKITMHHOW, pOMOUYECKOMN.
TPUroHanbHoOM, TeTparoHanbHON.
rekcaroHarnbHOW 1 Kyb4YeCcKom CUHIOHWIA;

- Kraccudmrkauuio KpMCTansoB NO CTPYKTYPHbIM
TMnam u cumsosnuke MNupcoHa;

- MPWHUUMbBI MOCTPOEHMS 3NIEMEHTAPHbIX sSYeek

7] cucTem KoopauHaTt TPUKINHHON,
MOHOKIMUHHOW, POMOUYECKOW, TPUrOHaNbHOW,
TeTparoHanbHom, rekcaroHanbHom "

KyOV4YEeCKON CUHIOHWI;

- MeTOAbl pacyeTa 9Heprv KpucTasnnnmyeckon
pelueTkn, ypaBHeHns bopHa - JlaHge, opmyny
KanycTtuHckoro, dopmyny depcmaHa;

- OCHOBHble 3aKOHOMEPHOCTU  U3MEHEeHWs
CMMMETPUN KPUCTamnmnoBs B 3aBUCUMOCTU OT
npeobnagarowero Tuna XMMUYECKOW CBA3WN B
COeOUHEHUSX;

- OTNMYUTENbHbIE OCOBEHHOCTM NonMMopdusmMa
¥ NonUTUNUNK,

- HOBble 9KCMEepWMeHTamnbHble [AdaHHble 00
obbekTax, onucaHue KOTOPbIX BbIXOAUT 3a
paMKu KNnaccuyeckon KpucTanmnoxmmnu;

- OOCTWXEHWss MMPOBOW KpucTannorpadun B
06nactTn M3y4yeHus HOBbIX W HeTpagUUMOHHbIX
006beKTOB (KBa3uWKpWCTanmbl, anepuognyeckue
KpucTannbl, HecopasmMepHO MOLYNMPOBaHHbIE
CTPYKTYpbl,  Hecopas3MepHble  KOMMO3WUTHbIE
KpucTtannbl);

- OCOBGEHHOCTU CTPOEHMS KPUCTaNAMYEeCKnX
peweTok  (PyHKUMOHANbHbLIX  MaTepuanos,
Hamboree LMPOKO NPMMEHSAEMbIX B HacTosLee
Bpemsi (MeTannbl, KpeMHUWIA, NOMynpOBOAHUKO-
Bble coeanHeHuss AllIBV, AlIBVI, AIVBVI,
Kapbug KpemHus, MeTannokcugHble nonynpo-
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BOOAHUKU C CEHCOpPHbIMU CBOVICTBaMM,
eppuThI);

- 0COBEHHOCTU XUMU4ecKkoro n
KPUCTaryioOXMMmn4eCcKoro cTpoeHuA Hanbornee
NepCcrneKkTUBHbIX d)yHKLl,I/IOHaJ'IbeIX HaHOMa-

Tepuanos (cbynnepensl, yrnepoaHbie
HaHOTPYOKM, rpadeH, HeopraHu4eckme
nonumepsl);

YmeTb:

- ucnonb3oBaTtb [lepuognyeckmin 3akoH [O.W.
MeHpeneesa ans cucTeMaTukm

KPUCTaNNNYeCcknx CTPYKTYP HEOPraHU4ecKkux
MPOCTbIX BELLECTB N XMMUYECKUX COEAUHEHWN;

- MNPUMEHATb OCHOBHbIE MOSIOXEHUA Teopum
rpyrnn MNpUMEHUTENbHO K BbIBOAY TOYEYHbIX
rpynn (Knaccoe CUMMETpPUK);

- NPUMEHSITb OCHOBHbIE cBOWCTBA
TPaAHCNSALUMOHHON CUMMETpUM AnA  aHanusa
KpUCTannM4ecknx CTpyKTyp;

- onpegenaTe nNapameTpbl KpUCTaniMyeckomn
peweTkn B BEKTOPHOM M CKanspHOM
BbIPaXeHuu;

- onpegensATb 6a3nc U TPaHCNSAUMOHHYIO rpynny
KpMCTannoB pasnunyHbIX CUHTOHWN;

- Knaccudunumnposatb Kpuctannuyeckue
CTPYKTYPbl BUHAPHBIX U TPOMHBLIX COEAVHEHUI B
3aBMCMMOCTM OT XapakTepa XMMUYECKOW CBA3M,;
- NpeacTaBnsaTb KpUcCTaninyeckue CTPYKTypbl
MPOCTbIX BELWeCTB W COedVHeHWW B Buae
CBS13aHHbIX NOMM3apOB (MHOrOrpaHHUKOB);

- yCTaHaBnMBaTb B3aMMOCBSA3b Mexay TUMOM
XUMUYECKON CBA3N, NPOCTPAHCTBEHHbIM
CTpOeHnem " hU3MKO-XMMUNYECKUMMU
CBOWCTBaMW BELLECTB;

- aHanusupoBaTb  HayYHO-MONyNspHble U
HayyHble CTaTbW C LEnblo MONy4YeHUs HOBbIX
9KCMepUMeHTanbHbIX AaHHbIX 06 obbekTax,
onWcaHMe  KOTOPbIX  BbLIXOAUT 33  PaMKM
KnaccmyecKom KpucTannoxummu;

- aHanusupoBaTb  HAYyYHO-MONynNspHble U
Hay4Hble CTaTbW C LENbl U3YYEeHUS 3HAYMMbIX
OOCTWXXEeHUA MUPOBOW  Kpuctannorpadum B
obnacTn M3y4yeHus HOBbIX U HETPaAULMOHHBIX
06bekToB (KBa3vKpuCTanmbl, anepuognyeckue
KpucTannbl, HecopasmMepHO MOLYNMPOBaHHbIE
CTPYKTYpbl,  HecopasMepHble  KOMMO3UTHbIE
Kpuctannsl);

- COMoCTaBnATb W CpaBHMBaTb OCOBEHHOCTU
CTpOeHMUs KpUCTannm4eckmnx peLueTok
dyHKUMOHanbHbIX ~ MaTepuanoB, Haubornee
LUMPOKO MPUMEHSIEMbIX B HaCTOsLIEe BpeMs
(MeTannbl, KPeMHWI,  MOMyNPOBOLHWNKOBbIE
coeanHenus AllIBV, AIIBVI, AIVBVI, kapbug
KPEMHUS, MeTannokcuaHble nomnynpoBOAHUKN C
CEHCOPHbIMU CBOMCTBaMU, DEPPUTHI);

- COMocTaBmnsATb W CpaBHMBATb OCOOEHHOCTM

XMMUWYECKOTO 7 KPUCTannoXnuMmny4eckoro
CTPOEHUS HaunGonee NnepcneKkTUBHbIX
(pyHKUMOHANbHBIX HaHOMaTepuanos
(dpynnepeHbl, yrnepoaHole HaHOTPYGKM,

rpacpeH, HeopraHuyeckme nonuMepbl);
BnapeTtb (MMeTb HaBbIK(K)):
- MeToamMm NoCcTpoeHns chepnyeckux, Ctepeo-
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NPOEKUMIN KpUCTaNIMYEeCKNX MHOTOrPaHHNKOB;
HanpaBneHUn) W nnockocten (rpaHewn)
KpUCTannn4ecknx CTpykTypax;

peLleTok;

CBSAI3aHHbIX NONM3APOB (MHOIMOrPaHHMKOB);

OVMHapHbIX WM TPOWHbIX  COEOUHEHWUI

CTPYKTYP BMHAPHbIX U TPOMHBLIX COEAVUHEHWI B

nX pyHKUMOHANBbHbIX CBOWCTB;

Tabnuue B uenax NPOrHo3MpoBaHUA

peLueTok;

- MeToamu peLLeHus 3a4ad No CTPYKTYPHOM
XVIMUM 1 KPUCTANNIOXUMWU NOBBILLEHHON
CMOXHOCTW.

12. O6bemM AMcuUMNIIMHbI B 3a4eTHbLIX eAMHULIax/yacax B COOTBETCTBUM C
y4eOHbIM nnaHom — 4 / 144 .

121 Popma NPOMEXYTOYHOMN aTrectauuu - 3aver C OLleHKOM
(AnhdepeHUMpoBaHHbLIN 3a4€eT)

13. TpyaoeMKOCTb NO Buaam y4e6Houn paboTbl

rpa(bvlquwa n FHOMOCTepeOFpa(bI/I‘-IeCKI/IX

- mMeTogamm KpucTannorpagu4eckoro
WUHOUUMPOBAHUS  y3MoB, OTpe3koB  (pebep,

- METOO4AaMK pacyeTa 3Heprmn Kpnctamin4eckmnx

- npeacTtaBnATb KpUCTaniMd4eCkme CTPYKTYpbl
NPOCTbIX BeLWEeCTB WU coegvHeHMn B BuUAe

- MeTogaMum nporHo3nMpoBaHunA CUMMETpUn "
CTpoeHunda KPUCTaNIM4eCKmnx CTPYKTYpP

3aBUCUMOCTHU OT Xapakrtepa XUMMYECKOW CBA3MN;
- METOAMKOM KﬂaCCVICbVIKaLI,VIVI Kpuctanmn4ecknx

3aBMCMMOCTU OT XapaKTepa XMMUYECKOW CBA3W;
- MeTodamMu  aHanusa  KpUCTannuyeckmx
CTPYKTYpP TMPOCTbIX BELWEeCTB U XUMUYECKUX
coeguHeHnn ¢ no3muun npeobnagaoLero Tuna
XMMWYECKOWN CBSI3N B uenax nporHo3mpoBaHUA

- MeTodaMu  aHanusa  KpUCTanmnuyeckmx
CTPYKTYP XMMWYECKMX COEOMHEHWUA C MO3nLMU
nosnoXeHnss aneMeHToB B [epuoaunyeckol

MoaennmpoBaHunAa nx (*JYHKLI,VIOHaﬂbeIX CBOWCTB;
- METOAAMK pacyeTa 3HEePrmm Kpuctanm4yeckmnx

TpynoemMKocTb
Bua yueGHolt paboTbi Bcero Mo cemecTpam
3 cemecTp 4 cemecTp
KoHTakTHas paboTa 36 36
nexkuun 18 18
npakTunyeckmne 18 18

B TOM ymche:
nabopaTopHble

KypcoBasi paboTa

CamocTtosTenbHas paborta 108 108

lMpomexyTouHas atTectaums (019 3Kk3amMeHa)

WToro: 144 144




13.1 CopepxxaHue pa3fenoB AUCLUNIIUHBI.

Peanusauus
Ne pasgena
HanmeHoBaHwue pasgena UCLUMIUHBI C
n/n pasa CopaepkaHve pasgena aQucUmnnmvHbl Anctl
ANCUMNINHBI NOMOLLbH0
OHnamnH-Kypca,
OYMK ™
1. Jlekuun
1.1 | Uenb, 3apaum u ctpyktypa | MpeameT M 3agaum CTPYKTYPHON XUMUM U
yebHoro kypca. dnemMeHTbl | KpucTannoxummn. CumMmeTpus B npupoae u ]
https://edu.vsu.r
cUMMeETpUmn TBOPEHNAX yeroseka. Bsaumocssasb bs. S
N u/courselview.p
KpMCTannmyeckux CAMMETpUM W NOTEHUMAMNbHOM  3Heprm. |\ o 001 o
MHOrorpaHHMKoB. Knacchl MexayHapogHas cumBonuka [epmaHa — o
CUMMETPUN. MoreHa. 32 knacca cMMMETPUN.
1.2 OCHOBHBIE HONOKEHMS MaTpuyHble npeactaBneHnst 06 anemeHTax
TEODMM OV B KoncTanno- | CMMeTpum. MonaTtne rpynnbl. [opsaok
P Py P rpynnbl. Teopema JlarpaHxa. CumBonuka .
Xumumn.  TpaHcnaunoHHas https://edu.vsu.r
Lendnunca. MoHaTne Haarpynnol. ;
cuMMeTpus. OnemeHTap- u/courselview.p
- CmexHble knaccbl. Keagpat  Kennw. o
Hble AYEeNKN MITOCKUX CEeTOK hp?id=10132
" DOCTDAHCTBEHHbIX OneMeHTapHasl TpaHCnauus. OneMeHTap-
SLIETOK pocTp Hble AYENKN NAOCKNX CeToK n
P ' NPOCTPaHCTBEHHbIX PELLETOK.
1.3 OnNEeMEHTbl CUMMETPUM  KPUCTannMYecKnx
CTPYKTYP: MJIOCKOCTM CKOMb3SILLEro oTpa-
OnemeHTbl CYMMETPUM | XKEHUS,, BUHTOBbIE OCU. TeopeMbl O Croxe- httos://edu.vsu.r
KPUCTanM4ecknx CTPYKTYpP. | HAM 3NEeMEHTOB CUMMETPUN KpucTannuye- bS: S
u/coursel/view.p
MpocTpaHCTBEHHbIE TPYNMbl | CKMX CTPYKTYp. 230 nNpOCTpaHCTBEHHbIX hp2id=10132
CUMMETPUN. rpynn cummetpun  (E.C.  depopos). b
OcHoBHble NPVHLMNbI BblBOAA
NPOCTPaHCTBEHHbIX rPYNn CUMMETPUN.
14 KpvcTannorpaduyeckve OTHOLLIEHNS
MeXay MpPOCTPaHCTBEHHbIMM  rpynnamu.
lMoHaTns o cyneprpynne w nogrpynne
MNpuHUMN  cummeTpun B X
KpI/ICTLatJ'IJ'IOXI/IMI/IVI P MakcumanbeHaa noarpynna. MaomopdHble
KpI/ICTaJ'IJ'IOF acbm-qecme noarpynnbl.  lMpuvHUMn  cummeTpum B
P P Kpuctannoxumun. [peso bepHurxayseHa. | https://edu.vsu.r
OTHOLLEHNS mexay )
MDOCTDAHCTBEHHLIMM MoHaTns o6 apuctoTune u reTToTune. | u/course/view.p
rp I'II'I;)MI/I Mosvas y Cumeonuka Yankodda. OTtHoweHus cum- | hp?id=10132
o%y aTHaﬂ- P eweTky. | METPMM pK dasoBbIx nepexogax. [Bou-
PeFI:TI'eHOBCKaﬂ JJ,VI(I;) aKLl,I/Iﬂ. HUKOBAHWE KPUCTanmnoB. OnemMeHTapHble
P " | avenkn bpase. lNpsmas n obpatHble pe-
weTkn. Ayenka BwurHepa—3enTtua. 30HbI
BpunnioaHa.
15 Anepuogudeckne kpuctannel. Hecopas-
MEPHO  MOAYNMPOBaHHbIE  CTPYKTYPbI.

KBasukpuctannel. Anepwuo-
Aanyeckue Kpuctannsil.
Monumopdunam n dasosble
nepexoasbl.

HecopasmepHble KOMMO3UTHbIE KpUCTanNsbI.
KBasukpuctannel. Ouarpammbl [leHpoysa.
PasynopsagoyeHHble kpuctannbl. Croesble
N CTepXHeBble  rpymnnbl. Kputepum
TEPMOANHAMUYECKOW U KMHETUYECKOM
CcTabunbHOCTK das. Monumopduram.
Knaccndumkaums  dasoBbiX Nepexogos.

https://edu.vsu.r
u/coursel/view.p
hp?id=10132




MoHoTpOnHbIE n 9HAHTMOTPOMHbIE

basoBble nepexogbl. Mpasusno

OpeHdecTa.

1.6 Knaccudukaumsi KpUCTanmmMYeckux CTPyK-

Typ. fomMogecmmnyeckne n retepogecMmmye-
Knaccudukaumsi yp A PoA

CKMe  CTPYKTYpbl. KoopanHaumoHHble, ,
KpUCTanmmn4ecknx CTPYKTYp. https://fedu.vsu.r

CrnoucTble, UenoYeYHble, MOMeKynsipHble )
BewectBa ¢ kKoBaneHTHbIM o - u/course/view.p

- CTPYKTYpbl. CBOMCTBa KOBANEHTHOW CBA3MW. =

TUMOM XMMUYECKOW CBSA3M. hp?id=10132

BaneHTHOE 9NEKTPOHHO-NapHoe
MonekynsipHble CTPYKTYpbl.

OTTankvBaHWe. JneMeHTbl Teopun nons

nuraHgoB. A dekT AHa — Tennepa.

1.7 Mpasuno  tOm-Posepu.  Bopopon 1

ranoreHbl.  XanbkoreHol. [loHATME 1M

uncongax wu TpaHcompaax. [MHUKTOreHbl.

dochop uttopdba.  Kybuueckunm  u
CTpyKkTypbl MNPOCTbIX Be- | rekcaroHanbHbIN anvas. pacpur.

PyKTYP P pac https://fedu.vsu.r
LLleCTB, o6pasoBaHHbIX | MHTepkanauns CNOUCTbIX CTPYKTYP- | | /courselview
HemeTannamu. Anmasono- | buHapHble coegmMHeHus ¢ anMmasonogobHom h ’?id—10132.p
AO0BHbIE CTPYKTYPbI. cTpyktypon. [lpaBuno 3ommepdensaa. b

BnuaHne Bbicokoro pasnexus. [pasuno
Heyxay3sa. Mapagokc Knebepa.
MckaxeHHble anmasonofgobHble peLueTku.
CTpykTypbl okcuga kpemHus (1V).
1.8 O606LieHHOe npaeuno Mysepa—TTpcoHa.
lMonnaHWoHHbIEe coefVHeHus. dasbl
UnHtna.  lMonuvkaTWMOHHbIE  COeAMHEHMS.
MonuaHuoHHble ¥ nonuka- | Mpasuno  Tunnecnn —  Hanxonema.
TUOHHbIE coegvHeHns. | KnactepHble coefVHeHns, nx
®dasbl UmHTna. Kpuctannbl | knaccudpukauma. ONEKTPOHHbIE MpeLnsn- httos://edu.vsu.r
C MeTanuMyeckum TWUMOM | OHHble  knactepbl. Knactepbl  Yanpa. u/c%u.rse/vi'ew'
XUMNYECKON cBA3n. | Knactepbl ¢ mexgoy3esibHbiMM aToMamu. h '>id—10132.p
MpumeHeHune npyvHumna | KoHaeHcmpoBaHHble knactepbl. OCHOBHble P
yrnakoBKM LapoB Ansa | ceoncTea MeTanInm4yeckomn CBA3N.
Pa3nnYHbIX COEQUHEHWIA. PasynopsgoyeHHble ©“  ynopsgoYeHHble
cnnaebl. CoeguHeHusi KypHakoBa. ®asbl
FOm-Posepu. ®asbl  JlaBeca. [lonuagp
dpaHka - Kacnepa.
19 OcHOBHble  CBOMCTBA  WOHHOW  CBA3M.
Kpuctannbl C  MOHHbIM
o MonapusyemocTb MoHOB. NpaBuna ®agaHca.
TUNOM XMMMWYECKOW CBA3WN. o
Mpegensl YCTOM4YMBOCTH NOHHbIX
lMNpumeHeHne npuHuMna
KpUCTanmoB. JHeprusi peLeTkn MOHHOro
yrnakoBKM LIapoB ans .
_' | KpucTanna. OxkTasgpebl C obwwumu | https://edu.vsu.r
PasnMyHbIX  COEOUHEHMMA. .
BepwuHamn. BonbdpamoBble  GpoH3bI. | u/course/view.p
MpencrtaeneHve  Kpuctan- L
OkTasgpsbl ¢ obwmmn pebpamu. Oktasgpsl | hp?id=10132
NNYECKNX CTPYKTYP c
C o6wumu rpaHamun. TeTpasagpbl ¢ 06WMMM
MOMOLLbIO CKIeEHHbIX
BEPLUMHAMMW. Cnowuctbie cunuKaTbl.
nonuagpos. Kpucrannuye-
XpusoTun. AHTUrOpUT. LleonuTtbl.
CKMe CTPYKTYpbl CUNTMKaTOB.
TeTpasagpbl ¢ 06wmmm pebpamu.
2. NpakTu4yeckmne 3aHATUA
2.1

Llenb, 3agayv u cTpykTypa
y4yebHOoro Kkypca. OnemMeHThbl
CUMMETPUM KpucTannmye-
CKMX MHOTFOrpaHHMKOB.
Knaccbl cummeTpun.

MpeameT n 3agayn CTPYKTYPHOW XUMKUM U
kpuctannoxummn. CUMMeTpus B Npupoae u
TBOPEHUSIX yeroBeka. B3anmocssiab
CUMMETPUM W MOTEHUMANBLHOW 3HEPTUMN.
OneMeHTbl CUMMETPUM NEPBOro0 U BTOPOroO
poaa. MexgyHapogHasi  cUMBOINVKA

https://fedu.vsu.r
u/course/view.p
hp?id=10132
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"epmaHa — MoreHa. 32 knacca cMMmmeTpuu.

2.2 MaTpuyHble npeactaBneHnst 06 anemeHTax
OcHoBHble nonoxexus | cummeTpun. [lMoHaTue rpynnbl. Mopsgok
Teopun rpynn B Kpuctanmno- | rpynnel. Teopema Jlarpanxa. CumBornuvka
xumumn.  TpaHcnaumoHHas | WeHdnuca. MoHatne Hagrpynnel. CmexH- | https://fedu.vsu.r
cummeTpusi. OrnemeHTap- | ble knaccel. KBagpat Kennu. OnemeHtap- | u/course/view.p
Hble AYeNKN MITIOCKMX CETOK | Hasl TpaHcnaumd. JnemeHTapHble sdenkn | hp?id=10132
n NPOCTPaAHCTBEHHbIX | MNIOCKUX CETOK U MPOCTPAHCTBEHHbIX
peLLeToK. peleTok. YcnoBust BbiIbopa anemMeHTapHbIX
AYeek.
2.3 OnemMeHTbl CMMMETPUM  KpUCTanM4yecknx
CTPYKTYp: NSIOCKOCTU  CKOMb3SILLEro
OTpaXeHusi, BUHTOBble OCWU. Teopembl O
OnemeHTbl CYMMETPUM .
KDUCTANMMYECKUX CTPYKTYD. CIOXEHUMN 3IEMEHTOB CUMMETpUM https.//edu_.vsu.r
MPOCTPAHCTBEHHbIE MY KpuUcTanmnmnieckmnx CTPYKTYP. 230 u/c;)_ur_se/wew.p
CUMMETPUN. NMPOCTPAHCTBEHHbLIX  rpynn  cummeTpun | hp?id=10132
(E.C. ®PepopoB). OCHOBHbIE MPUHUMILI
BbIBOAA NPOCTPaHCTBEHHbIX rpynn
CUMMETPUMN.
2.4 Kpuctannorpaduyeckue OTHOLLEHUSA
MeXay NPOCTPaHCTBEHHbIMU  rpynnamu.
MoHaTns o cyneprpynne w nogrpynne.
MpuHunn  cummeTpun B | MakcumanbHaa nogrpynna. M3omopdHbie
KpMCTannoxXmMmmnm. noarpynnbl.  lMpuvHUMn  cummeTpum B
Kpuctannorpadudeckue Kpuctannoxumuun. [peso bepHurxayseHa. https://edu.vsu.r
OTHOLWEHNA mexay npocT- | MoHatna o6 apuctotune w  reTToTmne. ' S
o u/coursel/view.p
paHCTBEHHbIMW  rpynnamun. | CumBonuka Yainkodda. OTHoweHus hp2id=10132
Mpamas n obpaTtHas | cuMmeTpun  npu  das3oBbiX Nepexonax. '
peweTkn. PeHTreHoBckasa | [ABOVMHMKOBaHUE KpUCTanmnos.
andopakums. OnemeHTapHble siuenkn bpase. lNMpsvasa u
obpaTtHble peweTkn. CBoncTtBa obpaTHOM
peweTkn. dnemeHTapHas syenka BurHepa
— 3enTua. 30HbI BpunntosHa.
25 Anepuogudeckne Kpuctannel. Hecopas-
MEPHO  MOOYNMPOBaAHHbLIE  CTPYKTYPbI.
HecopasmepHble KOMMO3UTHbIE KpUCTanNsbI.
Ounarpammbl NMeHpoy3a. Keasukpuctannsbl..
Anepuogudeckne kpuctan- | PasynopsigoveHHble kpuctannbl. CrnoeBble https:/fedu.vsu.r
nbl. KBasukpuctannbl. | 1 CTEpXHEBble  Fpymnnbl. Kputepum ' S
o . | u/course/view.p
Monumopdmam 1 dasoBble | TEPMOANHAMUYECKOW U KMHETUYECKOM hp2id=10132
nepexogbl. cTabunbHOCTH das. Monumopdunam. '
Knaccudukauua  @dasoBblX  Mepexoios.
MoHoTpOnHbIE n 9HAHTMOTPOMHbIE
¢asoBble nepexogbl. MpaBuno
OpeHdecTa.
2.6 Knaccudmkaums KpUCTanmnmnyeckmx
Knaccudmkaums CTPYKTYP. romogecmuyeckue n
KPUCTaNMMYeckux cTpykTyp. | S TEPOAECMUHECKNE CTPYKTYPBI. | hitns:/ledu.vsu.r
KoopanHaunoHHble, CNoucTble,

BeluectBa ¢ KOBaneHTHbIM
TUNOM XUMNYECKOWN CBA3MN.
MonekynsipHble CTPYKTYpbl.

LenoveyHble, MONEKYNAPHbIE CTPYKTYPbI.
CBoiicTBa koBaneHTHON cBA3W. BaneHTHoe
3rEKTPOHHO-NapHoe oTTankuBaHue.
OnemeHTbl Teopuu Nond  nUraHgos.

u/coursel/view.p
hp?id=10132
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OddekT Ana — Tennepa.

2.7 MpaBuno  tOm-Pozepn. Bopopoa u
ranoreHol.  XanbkoreHol. [loHATHME U
uucompax W TpaHcompax. [MTHUKTOreHbl.
docoo Mmttopcha.  Kybuueckunm  wu
CTpykTypbI NPOCTbIX op o P® y
rekcaroHasibHbIN anvas. padouT. .
BELLECTB, 0bpa3oBaHHbIX https://fedu.vsu.r
NHTepkansaums CINOUCTbIX CTPYKTYP. \
Hemetannamu. BuHapHble coeguHeHnst ¢ anmasonogobHon u/course/view.p
AnmasonogobHble pHEle. hp?id=10132
cTpyktypon. [lpaBuno 3ommepdenbaa.
CTPYKTYpbI.
Brnnanue Bbicokoro pasnexus. [lpasuno
Heyxaysa. Mapagokc Knebepa.
MckaxeHHble anmasonofgobHble pelueTku.
CrpykTypbl SiO,
2.8 O606LLEeHHOE npasuno Mysepa -
MupcoHa. T[lonNWaHWOHHbIE COEaUHEHUS.
dasbl UuHTng. [MonuMKkaTUOHHbIE
lNonuaHnoHHbIE M nonuka- | coeanHenus.  [lNpasuno  wnnecnn —
TUOHHbIE coeauHeHus. | Hanxonbma. KnactepHble coeanHeHus, ux
dasbl UmHtnsa. Kpuctannbl | knaccudpukaumsa. ONEKTPOHHbIE Mpeumsn- httos://edu.Vsu.r
C MeTanfindeckMMm TUMOM | OHHble  Knactepbl. Knactepol  Yanga. u/c%drse/vi-ew.
XUMUYECKON cBasun. | Knactepbl ¢ MexgoysernbHbIMM aToMamu. h ’>id—10132.p
MpumeHeHne npuHuuna | KoHgeHcMpoBaHHble kKnactepbl. OCHOBHbIE b
yNaKoBKM LapoB Onsi | cBoncTBa MeTanImM4eckKomn CBA3N.
pasfNYHbIX COeANHEHWIA. PasynopsfjoyYeHHble U ynopsgoYeHHble
cnnasebl. CoeguHeHus KypHakoBa. ®asbl
HOm-Posepu. ®asbl  JlaBeca. [lonuagp
®paHka - Kacnepa.
2.9 OcHOoBHble  CBOMCTBA  WOHHOW  CBSA3MW.

Kpuctannel C  WMOHHbIM
TUMOM XMMWYECKOW CBS3MW.
MpymeHeHne npuHUmuna
YNaKOBKM Lapos ans
pasfnnyHblX  COEAUHEHWUMN.
Mpenctaenexne
KpUCTanmnyecknx CTPyKTyp
C MOMOLLbID  CKITEEHHbIX
nonuagpoB.
Kpuctannuyeckue
CTPYKTYPbl CUIMKATOB.

MonsapusyemocTb noHoB. MNpaBuna ®agHca.
Mpepensl YCTONYNBOCTHN NOHHbIX
KpUcTanmnoB. JHeprns pelleTkm WOHHOro
Kpuctanna. OkTasgpel c oéLwmmn
BepwmHamn. BonbdpamoBble  GPOH3bI.
OkTasgpbl ¢ obwmmn pebpamun. OkTasgpsl
C obwmmu rpaHamun. TeTpasgpbl ¢ o6LWUMM
BEPLUMHAMMW. Cnowuctbie cunuKaTbl.
XpusoTtun. AHTUrOpUT. LleonuTsbl.
TeTpasgpbl C oo mmn pebpamu.
dunsmyeckne CBOMNCTBA KPUCTAMSOB.

https://fedu.vsu.r
u/coursel/view.p
hp?id=10132

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne
n/
n

HaumeHoBaHue pasaena
AUCLIMMNIUHBI

Buabl 3aHaTUN (4acoB)

JNlekuumn

MpakTnye JlabopaTtop- [amocTosiTeny
ckue Hble Hasi paboTa

Bcero

Llenb, 3agayn n cTpykTypa
y4yebHOoro Kypca. OneMeHThbl
CYMMETPUM KPUCTaNINYECKNX
MHororpaHHukoB. Knacchl
CMMMETPUMN.

12 16

OcHoBHbIe NoONoXeHns Teopun
rpynn B KpuctanioxmmMunn.
TpaHCJ'IFILI,VIOHHaFl CUMMETPUA.
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OnemeHTapHble S4Yelnku nno- 2
CKMX CETOK U MPOCTPaHCTBEH-
HbIX PELLETOK.

12

16

3nemeHTbI CUMMETPUU
KPUCTannUyeckux  CTPYKTYp. 2
MpocTpaHCTBEHHblEe  TpynMbl
CUMMETPUN.

12

16

MpuHUMN CcUMMETPUMU B
Kpuctannoxumuun. Kpucranno-
rpadunyeckmne OTHOLIEeHNA
Mexay NPOCTPaHCTBEHHbIMU 2 5
rpynnamn. lNpsmaa wn obpar-
Hasa pelweTkn. PeHTreHoBcKkas
andpakums.

12

16

Anepuoguyeckue Kpuctansbl.
KeasukpucTtannesl. [Nonumop- > 5
dm3m 1 oasoBble Nepexoqbl.

12

16

Knaccudukauus  kpuctannum-
Yyeckux CTpykTyp. BellecTtBa ¢
KOBaneHTHbIM TUMOM  XUMW- 2 2
yeckon cBs3n. MonekynsapHble

CTPYKTYpbI.

12

16

CTpyKTypbl NPOCTbIX BELLECTB,
o6pa3oBaHHbIX HEMeTarnnamu. 2 2
Anmasonogo6Hble CTPYKTYPbI.

12

16

[MonMaHNoHHbIE W nonukaTu-
OHHble coeguHeHunsa. Pasbl
UnHTRNS. Kpuctannesl c
MeTannImy4eckmm TMNOM 2
Xxummyeckon csasn. [pume-
HEeHVe npuHUMNa  YNakoBKM
Lwapos ans pasnnyHbIX
coeNHEHUN.

12

16

Kpuctannbl ¢ MOHHbIM TUMOM
XumMmmyeckon cesasun. lNpeacras-
neHve KpUCTanmyeckmx
CTPYKTYpP c MOMOLLIbIO
CKIEEHHbIX NONMaapoB. 2 2
Kpuctannuueckne CTPYKTypbl
cunukatoB. CTpykTypa nepc-
NEeKTUBHbIX  (DYHKLMOHATbHbIX
maTtepuanoB. HaHOCTPYKTypbI.

12

16

WTtoro: 18 18

108 144

13.3 Me)KAMCLIMH.HVIHaprIe cBA3U C gpyrmuMmu aucumniimHamu:

Ne HavmeHoBaHMe gncuunnnH y4ebHOro nnaHa, ¢ KoTopbIm Ne Ne pasgenoB gucumninHbl

n/n OpraHu3oBaHa B3aMMOCBS3b AUCLMMNIINHBI paboyen pabouer nporpaMmmbl, CBSI3aHHbIX
nporpaMmbl C yKa3aHHbIMU JUCLMNIIMHaMM

1 O6ulas n HeopraHm4yeckas XMMmms 1-17

2 OpraHun4yeckas XxmmMmus 2-7,9, 10, 16

3 dusnyeckas xmmms 8-17
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SN

dusunka 12,13

5 "eomeTpus 1-14

14. MeToan4yeckune ykasaHmMa Ansa ody4arowmxcsa no 0CBOEHUIO AUCLUMNIIUHDI

B yyebHOM npouecce ncnonb3ytoTcs HECKONbKO dopM paboThl CO CTyAeHTaMMU:
OpraHusauus nsydeHns ANCUUNUHLI Npeanonaraert:
- NpoBeAeHne nekumn,
- IpoBeAeHne NpakTUyecknx pador,
- 3aHATUA B MHTEPAKTUBHOM (popme (CeMuHapbl - JUCKycCcUn),
- KOHTPOJIbHbIE PaboThI,
- BHEayaMToOpHas camocToaTenbHasi paboTa CTyAEHTOB.

OpraHusaunoHHasa CTpyKTypa JIEKLNMOHHOMO 3aHATUSA:
. dopmynupoBka TeMmbl, Lienen 3aHATUs, NOCTaHOBKa NpobreMHoro sonpoca.
2. PasbsACHeHNe BONPOCOB TEOPETUYECKOIOo U NPAKTUYECKOro NnaHa ans peLleHms
NnocTaBfeHHON Npobriembl.
. PaccmoTtpeHune nyTten peweHnsa npobnemMHoro Bonpoca Ha KOHKPETHbIX NpuMepax.
. 3akntoveHve, PopMynmnpoBKa BbIBOLOB.
. DopMynumpoBKka 3agaHna nsi caMoCToATeNlbHOW omaluHen paboTtbl. O3By4nBaHue
TeMbl CneayLLero 3aHATUS.
OpraHusaumnoHHasa CTpyKTypa NpakTUYeCcKoro 3aHATUS:
. dopmynupoBka uenen 3aHATUS U OTBETbl Ha BOMPOCHI CTYLAEHTOB.
. O3HaKoOMneHne ¢ TeopeTUYECKON OCHOBOWM paboTbl, OCHOBHbIMUK NPUeEMamMu 1
TEXHUKON 6esonacHoCcTM Npu paboTe ¢ ncnonb3yembiMn Npubopammn n peakTmBamu.
3. BbINnonHeHne akcnepuMeHTanbHON Yactu paboTbl.
4. O6paboTka aKcnepmMMeHTarnbHbIX pe3ynbTaToB U NpeaoCcTaBfeHmne nx ans
npeaBapuTENbHON NPOBEPKN NpenoaaBaTento.

3awmTa npaTnyeckon paboTbl NPOBOANTCA C LENbI0 BbISIBIEHUS YPOBHA OCBOEHUS
mMaTepuana no Tematuke paboTbl, CMNOCOBHOCTM AaTb MPaBWUNIbHYIO TPaKTOBKY
pesynbTartam, Nofy4YeHHbIM Npu BbiNOSIHEHUU paboThl. 3awmTa paboTbl 3akno4aeTca B
odopmrieHnn paboT, ycTHom Becene npenogasaTenisi CO CTYAEHTOM MO NOSlyYeHHbIM B
paboTe pesynbTataMm 1 OCHOBHbIM TEOPETUYECKUM NOHATUSM MO TeMe paboThbl.

TeKylWwmnin KOHTPOSNb MNPOBOAMTCS MNYTEM MPOBEPKA BbINOMIHEHUS AOMaLLHEro
3afaHus, a Takke B BUOE KOHTPOSbHbIX paboT.

KoHTponb  OCBOEHMsI  TeopeTUdeckoro matepuana npoBOAMTCA  Mocne
NpoCnyLlnBaHUS CTyaAeHTaMu JEKUMOHHOro MaTepuana no Kaxgon Teme B Buae
ceMmnHapa (QUCKYCCMM) U BbIMNOMHEHMA OOMAaLLUHMX 3adaHui. BbinonHeHne gomaluHux
3afjaHuMn  KOHTponupyeT nekTop. ExeHegenbHO CTyAEeHTbl MMEKT BO3MOXHOCTb
BbISICHATb BCE BOMPOCHI, OCBOEHME KOTOPbIX BbI3blBAET TPYAHOCTU, HA KOHCYNbTaUUSX C
NEKTOPOM B creumanbHO OTBEAEHHbIE AN 3TOr0 KOHTaKTHbIE Yachl.

b w -

N —

15. NMepevyeHb OCHOBHOW U OOMOJIHUTENIbLHOWN NUTEpPaTypbl, PECYPCOB MHTEPHET,
Heob6XxoAUMbIX AN OCBOEHUA AUCLUNNUHbI (CIIUCOK slumepamypbl 0¢hopMIsiemcs 8
coomeemcmeuu ¢ mpebosarHusmu [OCT u ucnonb3yemcsi obwas CKeO3Hasi
Hymepauyusi 05151 ecex suO08 UCMOYHUKOS).

a) OCHOBHas nurtepatypa:

Ne n/n MICTOYHMK

Mionnep Y. CTpykTypHas HeopraHudeckasa xumus / Y. Mionnep. — JonronpyaHein : U
«WMHTennekT». — 2010. — 356 c.
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EropoB-Tucmenko HO.K. Kpuctannorpadus n kpuctannoxumus / KO.K. EropoB-

2 TucmeHko. - M. : YHusepcutetT. KumkHbin [lom, 2012. — 587 c.

3 Camownnos A.M., Mesnes B.M. CTpykTypHasa xumusa n kpuctannoxmmmsa. COopHMK
3agad v ynpaxHeHuin. BopoHex : UMLL BopoHexckoro roc. yH-Ta, 2013. — 96 c.
Wapos M.K., OapuHckun B.M., Camornos A.M., KoctptokoB B.®. ToueuHble rpynnbl

4. CUMMETPUM KpucTansos. YuyebHoe nocobue ons By3oB. BopoHex : M3gaTtenbckuii gom

BI'Y, 2016. - 38 c.

0) pononHuTenbHas nuTepaTypa:

Ne n/n McToYHMK
4 YynpyHos E.B. Kpuctannorpadus / E.B. YynpyHos, A.®. Xoxnos, M.A. ®agees.- M. :
' duamaTnuT, 2006. — 494 c.

5 Bokui I".B. Kpuctannoxumus / I'.b. bokun - M. : Hayka, 1971. — 400 c.

6 LWackonbckaa M.IM. Kpuctannorpadwus / M.I1. Wackonbckas. — M. : Beiclwag wkona,
1984. — 375c.

7 3opkuii .M. CummeTpusa monekyn n kpuctannmyeckux ctpyktyp / [N.M. 3opkun. —
M. : UN3p-Bo MI'Y, 1986. — 232 c.

8 Yran A.A. O6was n HeopraHmyeckas xumnsa [ A.A. Yrain. — M. : Beiclias wkona,
2004. — 527 c.
Camorninos A.M. CoBpeMeHHOe coaepXaHue OCHOBHbIX MOHATUN KPUCTANNOXUMUMN.

9 MeToaunyeckoe nocobue gns ctyaeHtoB 1 k. xum. gp-ta / A.M. Camownnos. —
BopoHex : N3ag-so BI'Y, 2001. - 32 c.
Camorinos A.M. CoBpeMeHHble MeTOAbl UCCreaoBaHNs 1 ONUCaHNs KpucTtan-

10 nnyeckunx cTpyktyp. Metoamyeckoe nocobue onsa cryaeHtos 1 K. xum. g-ta /
A.M. Camonrnos. — BopoHex : NU3g-so BI'Y, 2001. - 32 c.

1 CoBpemeHHas kpuctannorpadwus / Nog pea. 6.K. BanHwTtenHa: B 4-x 7. M. :
Hayka, 1979. — T.1-337c¢.;T.2-398¢c.;T.3-364c.; T.4— 402 c.

1 Kpebc I'. OCHOBbI KpUCTaNIOXNMUK HeopraHmyecknx coegnHennin / I, Kpebe. — M. :
Mwup, 1971. - 367 c.

13 Ypycos B.C. TeopeTtnyeckas kpuctannoxumus / B.C. Ypycos. - M. : Nag-so MI'Y,
1987. — 376 c.

1 Yannc A. CTpykTypHasa HeopraHudeckas xumusa / A. Yannc: B 3-x T. M. : Mup,
1988.— T.1-405¢.;T.2—-694¢c.; T.3—-563c.

B) 6a3bl AaHHbLIX, MH(POPMaLMOHHO-CNPaBO4YHbIe U MOUCKOBbIE CUCTEMbI:

Ne n/n McToYHMK
http://www.en.edu.ru/ - EcTecTBeHHO-Hay4HbI 0Opa3oBaTenbHbIN NopTan - ABMSeTcs

1 COCTaBHOW YacTblo hefepansHoro noprana "Poccuiickoe obpasoBaHme”. CoaepXuT pecypchl 1
CCbIJIKM Ha pecypcbl MO €CTECTBEHHO-HaYy4YHbIM AncumnimHam (dbusmka, XuMus n bruonorus).
http://window.edu.ru/ - nHcpopmaLmoHHasa cuctema «EanHoe okHO AocTyna K

2 obpasoBaTesibHbIM pecypcamy.
http://vovr.ru/ «Bbiclwiee obpasoBaHme B Poccumy» - Hay4yHO-Negarormyecknii XXypHan

3 MuHucTepcTBa obpasoBaHus u Hayku P®. B xxypHane nybnuvkyloTcsa pesynbTaTbl MUCCNeAoBaHWM
COBPEMEHHOr0 COCTOSIHUSA BbICLLEN LIKOMbI Poccun, o6CyxaatoTca BONPOChHl TEOPUM U NPaKTUKK
ryMaHUTapHOro, ECTECTBEHHO-HAY4YHOrO 1 MHXEHEPHOro BbiCLLEro 06pasoBaHus.

4 http://www.elibrary.ru —Hay4yHas anektpoHHas 6ubnmoteka eLIBRARY.RU - kpynHenwmmn



http://www.en.edu.ru/
http://window.edu.ru/
http://vovr.ru/
http://www.elibrary.ru/
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POCCUNCKUIN MH(POPMALIMOHHBIN NopTan B 06riacTy Hayku, TEXHONOMMnU, MeaULUHbI 1
obpasoBaHus, cogepxalui pecdepaTbl M MOMHbIE TEKCThI 6ornee 12 MITH. Hay4HbIX CTaTen n
nyonukauun. Ha nnatgpopme eLIBRARY.RU goctynHbl anekTpoHHble Bepcumn 6onee 1400
POCCUMCKMX Hay4YHO-TEXHUYECKNX XKYpPHAIoB, B TOM Yncne 6onee 500 xypHanoB B OTKPbITOM
gocryne.

http://www.chem.msu.ru/rus/ - Chemnet - opuumnansHoe aNekTPoHHOe n3gaHme XMMmMYecKkoro
dakyneteta MI'Y B Internet

http://www.physchem.chimfak.rsu.ru/Source/History/index.html - «Kpnctannoxmmms» -

6 Z = N
[MporpaMmma NeKLMOHHOro Kypca, KoHcnekTbl nekuun. KOxHbin PegepanbHblii yHUBEPCUTET.
7 http://ru.wikipedia.org/wiki/ - QHUMKNnonegus. buorpaduyeckme gaHHblE BblOAKOLNXCS XMMUKOB.

16. lMepeyeHb y4yebOHO-meTOAMYECKOro obecne4vyeHUs AN CaMOCTOSATENIbHOMU
paboTbl (yyebHO-memodudeckue pekomeHOauuu, nocobusi, 3adayHuku, Memoodudeckue
yKasaHUs1 1o 8bINOMHEeHUI rnpakmuyYeckux (KOHmMposibHbIX) pabom u dp.)

Ne

NcTouHMK
n/n

Camonnos A.M., Mleenes B.M. CTpykTypHas xumus un kpuctannoxmmmsi. CoopHuK
3agad 1 ynpaxkHeHunin. BopoHex : UINL, BopoHexckoro roc. yH-ta, 2013. — 96 c.

Wapos M.K., OapuHckun B.M., Camonnos A.M., KocTptokos B.®. TouyeuyHble rpynnbl
2. CMMMETpUM KpucTannos. Y4ebHoe nocobue ansa By3oB. BopoHex : Miapatenbckuin aom
BI'Y, 2016. - 38 c.

Camoninos A.M. CoBpeMeHHOe cogepXaHMe OCHOBHbLIX MOHATUN KPUCTANIOXUMUMN.
3 MeTogunyeckoe nocobue gns ctyaeHtoB 1 k. xum. gp-ta / A.M. Camownnos. —
BopoHex : N3ag-so BI'Y, 2001. — 32 c.

CamoninoB A.M. CoBpeMeHHble METOAbI UCCIeA0BaHNS U ONUCAHNST KpucTan-
4 nnyeckunx cTpyktyp. Metogmyeckoe nocobue onsa ctyaeHtoB 1 k. xum. g-ta /
A.M. Camolinos. — BopoHex : N3d-eo0 BI'Y, 2001. — 32 c.

17. Obpa3oBaTesibHble TEXHONOIMU, UCNOSb3yeMble NPy peanusauum y4eoHomn
AUCLUMNIINHBLI, BKINOYasa AUCTaHUUOHHbIe obpa3oBaTtefibHble TexHonoruu (JOT),
3neKTpoHHoe oby4yeHue (30), cmewaHHOe O06y4eHume:

Mpn peanu3aumm AWMCUMNINHBI  UCMOMbL3YOTCS  Knaccuveckne obpasoBaTteribHble
TexHonormn 6e3 3aMeHbl ayanTOPHbLIX 3aHATUA (Nekuun n nabopaTopHbix 3aHaTvin) Ha OOT.
OCHOBHble TUMbl NEKUMA — BBOAHbIE NeKuMM (B Havane u3dydeHust OUCLMMNIIUHBI) W
WHOPMALIMOHHbIE NEKUMM C BU3yanusaumen (MynbTUMeaunHble npeseHTauuun). lNpoBeaeHne
TEeKyLWMX aTTecTauui M MPOMEXYTOYHBIX aTTecTauum ocyLlecTBnsieTca B (POPMe YCTHOro
cobecepoBaHna no KWM. CamoctositenbHas pabota no BcemMm pasgenam npegnonaraer
BbINOSTHEHUE obs13aTenbHbIX MUCbMEHHbIX JOMaLLHNX 3agaHuNn. AYMK
https://edu.vsu.ru/course/view.php?id=10132

18. MaTepumanbHO-TEXHUYECKOE obecneyeHne QUCLUNIUHbI:

1. lNepcoHarnbHbIe KOMMbIOTEPBLI C 4OCTYNOM B VIHTEpHET;

2. mynbTumeauinHbii npoektop BENQ, akpaH, HOyTOYK;

3. MynbTumeauniiHble nekuumn no pyHaamMmeHTanbHbIM OCHOBaM KpucTtannoxmmumn ©
Alexander M. Samoylov 2017 - 2021,

4. Konnekuunsa n3 47 npocCtbiX POPM KpUCTaNSIMHYECKUX MHOTOrPaHHUKOB;

5. Konnekumst kKoMbuHaummn NpocTbiX OPM KPUCTanIM4eckmx MHOrorpaHHKOB;

6. Konnekuna npupoaHbIX MUHEpParnos;

7. Konnekumsi CUHTETUYECKMX KPUCTANMOB NPOCTbIX BEWECTB, BUHAPHbLIX U
MHOTFOKOMMOHEHTHbIX COeQUHEHWUN;

8. Konnekumsi luapoCTep>XHEBbLIX MOLENEN 3N1EMEHTOB CUMMETPUM KPUCTANINYECKNX
MHOrOrpaHHNKOB U KPUCTAaNMYEeCKNX CTPYKTYP;

9. Konnekumsi lapoCTep>XHEBbLIX MoLENen 3aNeMeHTOB CUMMETPUM KPUCTaNINYeCKNX
MHOrOrpaHHNKOB U KPUCTAaNMYEeCKNX CTPYKTYP;



http://www.chem.msu.ru/rus/
http://www.physchem.chimfak.rsu.ru/Source/History/index.html
http://ru.wikipedia.org/wiki/
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10. Konnekums wapoCTepXXHEBbLIX MOAENEN KpUCTaNIMYECKUX CTPYKTYP NPOCThIX
BeLLLEeCTB, OMHAPHbBIX U MHOFOKOMMOHEHTHbIX COeAMHEHUN;
19. OueHo4HbIe cpeacTBa ANA NPoBeAeHUA TeKyLLen 1 NPOMEXYTOYHON
artrecrtauum

MopsifoK OLEHKM OCBOEHMS 0by4YatoLmMmMumcst ydebHoro maTepumana

onpenendeTcd cogep>xaHmem crneayrowmx pasgenos JUCUUNMITUHBLL

HanmeHoBaHue
Ne pasgena KomneTteHuus(n) NHaunkaTop(bl) OueHou4Hble cpeacTBa
n/n | AUCUMNANHbBI OOCTUMXKEHUS

(mogyns) KOMNeTeHuumn

1 Lenb, 3agaun un
CTPYKTypa OriKk-1 OnNK-1.1, CeMuHapckoe 3aHsATHe
y4yebHoro Kypca. OlMK-1.2 (anckyccus),
OnemeHTbl TEeCTOBble 3aJaHNS,
CYMMMETpUM AomallHee 3aJaHue,
KpUCTanIn4eckmnx pelleHve 3agad
MHOrOrpaHHUKOB.
Knacceol
CUMMETPUMN.
OcCHOBHble
NonoXeHus OMNK-1 OMK-1.1, MpakTnyeckoe 3aHATME
Teopwun rpynn B OMNK-1.2 cemuHap (auckyccms),
KpUCTanIoxmMmmm. TECTOBble 3aaHus,
TpaHcnaumnoHHas AOMallHee 3afaHue,

2 | cummeTpus. pelleHune 3agad
OrnemeHTapHble
SAYENKM NNOCKMX
CeToK n
NPOCTPaHCTBEH-
HbIX PELLETOK.
OnemeHTbl MpakTuyeckoe 3aHATME
cuMMeTpumn OlMnkK-1 OMNK-1.1, ceMuHap (guckyccus),
KpUCTanIn4eckmnx OMNK-1.2 TECTOBble 3aaHus,

3 | CTPYKTYp. JoMallHee 3agaHue,
MpocTpaHCTBEHH pelueHne 3agau,
ble rpynnbl KOHTponbHas paboTta
CUMMETPUMN.
MpuHUMN CcUM- MpakTudyeckoe 3aHATUE
MeTpun B OlMnkK-1 OMNK-1.1, cemMuHap (guckyccus),
KpUCTanIoxmMmmm. OMNK-1.2 TECTOBble 3aaHus,
Kpuctanno- JomMalluHee 3ajaHue,
rpadunyeckmne pelleHve 3agav
OTHOLLEHUS

4 | Mmexay npocTpaH-
CTBEHHbIMU
rpynnamu.
Mpsimasa n obpat-
Has peLueTKu.
PeHTreHoBckast
andpakums.
Anepuogudeckue
Kpuctannsl. ONMK-1 OMNK-1.1, MpakTnyeckoe 3aHATME

5 | Keasukpucrannsil. OlMNK-1.2 cemuHap (aunckyccus),
Monumopdunam u TECTOBbLIE 3a4aHus,
daszoBble AoMallHee 3aJaHue,




17

nepexonbl. pelleHune 3agad
Knaccudpukaums
KpucTannm- OMNK-1 OMK-1.1, MpakTnyeckoe 3aHATME
YEeCKUX CTPYKTYp. OMNK-1.2 cemuHap (guckyccums),
BewlectBa c TEeCTOBble 3agaHus,

6 | KoBaneHTHbIM JoMallHee 3afaHue,
TUMOM XUMMU- pelleHune 3agad
YeCKOW CBSA3MW.

MonekynsipHble

CTPYKTYPbI.

CTpyKTypbI MpakTnyeckoe 3aHATUE
NPOCTbIX OlMnkK-1 OnkK-1.1, cemuHap (guckyccums),
BELLECTB, OMNK-1.2 TEeCTOBble 3a4aHNS,

7 | obpasoBaHHbIX JoMallHee 3afaHue,
HemMeTannamu. pelleHune 3agad
AnmasonogoOHsbl
€ CTPYKTYpbl.
lMonnaHNoHHbIE N MpakTnyeckoe 3aHATME
NONUKaTUOHHbIE OnkK-1 OnkK-1.1, cemuHap (guckyccums),
COEeNHEHMUS. OMNK-1.2 TEeCTOBble 3aJaHNs,
dasbl LUnHTnS. JomMallHee 3agaHue,
KpucTtannel c pelleHne 3agav
MeTanIn4ecKknm

8 | Tunom
XUMUNYECKON
cBasun. MNpume-

HeHWe NpuHUMna

yNaKkoBKW LLAPOB

O5Ns1 pasnnYHbIX

COoedNHEHUN.

Kpuctannsl ¢ MpakTnyeckoe 3aHATME
WOHHbIM TUMOM OMNK-1 OMNK-1.1, cemuHap (auckyccms),
XUMUYECKON OlMK-1.2 TECTOBbIE 3aaHus,
cBsa3u. [Npencras- JoMallHee 3agaHue,
nexHue peLleHue 3agad,
KpUCTann4yecKknx KOHTpoOnbHasi paboTta
CTPYKTYp C

MOMOLLbHO

g | CKeeHHbIx
nonmMagpoB.
Kpuctannuyeckn
€ CTPYKTYpbl
CUNUKaTOB.
CtpykTypa nepc-
NEKTUBHbIX
YHKLMOHAMNbHbIX
MaTepuanos.
HaHoCTpyKTypbl.

NMpomexyToyHasa aTTecTauums
opMa KOHTPOJSISI — 3a4ET C OLIEHKOM

KM

* B rpadpe «POC» B 06a3aTENIbHOM NOPSAKE NEPEUYNCSAIOTCH OLEHOYHbIE CPEeACTBA TEKYLLEN U

NPOMEXYTOYHOM aTTecTauni.
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20. TwvnoBble oOuUEHOYHblIe cpeacTBa WU MeToAMYEeCKMEe  MaTepuanbl,
onpeaensilowuve npoueaypbl oueHUBaHUSA

OueHKa 3HaHWKW, YMEHMA M HaBbIKOB, XapakTepusyrowasi atanbl opMnpoBaHnNS
KOMNeTeHUMA B paMKax U3y4yeHUst OUCLMNIIMHBLI OCYLLECTBISETCH B XOA4e TeKyllen u
NPOMEXYTOYHOM aTTecTalumn.

Tekywaa atrectaumsa npoBOAUTCA B COOTBETCTBUM C [lonoxeHnem O TeKyLlen
aTTectaumMm obydarowmxca no nporpaMmmam Bbicwero obpasoBaHua BopoHexckoro
rocygapCTBEHHOro yHMBepcuTeTa. Tekywasa atrectayums npoBoamTcsa B opme: YCTHOro
onpoca (MHAMBMAYyarnbHbIA ONpPoOC); NnabopaTopHble paboTbl; OUEHKM pe3ynbTaToB
npakTu4Yeckon aeatenbHocTn (Kypcosasi paboTa). Kputepmn oueHvBaHUA npuBeaeHbI
BblLLE.

lMpomexyToyHaa aTTectauus npoBOAUTCA B cooTBeTcTBUMM C [lonoxeHuem o
NPOMEXYTOYHOW aTTecTauumn obyyaroLmxca No nporpaMmmam BbicLLEro ob6pasoBaHus.

KOHTpONbHO-M3MepUTEribHbIE MaTepuanbl MPOMEXYTOYHOW aTTecTaumMy BKIIYakoT
B cebsa TeopeTnyeckme BONpoChl, NO3BOMSAOLLME OLEHUTb YPOBEHb MNOMYyYEHHbIX 3HaHUN
W npakTuyeckoe 3adaHue, MO3BOMfALWEE OLEHUTb CTeneHb COPMUPOBAHHOCTH
YMEHNN 1 HaBbIKOB.

Mpn oueHuBaHUM WCNOMB3YIOTCA Ka4yeCTBEHHble LWKanbl oOueHok. Kputepuu
oLeHuBaHnA npueeaeHsl B . 20.2.

20.1. TeKywWun KOHTPOSIb yCNeBaeMocCTH

KoHTpornb ycneBaemocTu Mo AUCLUUNIIMHE OCYLLEeCTBNAETCS C MOMOLLbIO CReayoLmx
OL€HOYHbIX CPeACTB: NPaKTUKOOPUEHTMPOBAHHLIE 3a4aHuns, NpakTuieckne paboTbl, TECTOBbIE
3agaHvs, AoMallHUe 3agaHusl, ceMnHapbl (QUCKYCCUK), KOHTPOIbHbIE PaboThl.

[epeyeHb NpakTnyeckux pabor:

1) OnemeHTbl CUMMETPUM KPUCTaNNIMYECKUX MHOrorpaHHMKoB. Knaccbl cummeTpuu;

2) OCHOBHblE MOMOXEHUA Teopuu Trpynn B KPUCTaANNIOXvMun. TpaHCnsaunoHHas

CUMMETPUS. ONeMeHTapHble SYENKN NNIOCKNX CETOK U NPOCTPAHCTBEHHbIX PELUETOK;

3) OnemeHTbl CUMMETPUN KPUCTANIMYECKUX CTPYKTYp. [1poCTpaHCTBEHHbIE Tpynmnbl

CYMMMETpUM;

4) MpuHUMN cUMMETPUN B Kpuctannoxmmun. Kpmuctannorpadunyeckme oTHOLLIEHUS

MeXay NpoCTpaHCTBEHHbIMK rpynnamu. MNpsimas n obpatHas pelueTkn. PeHTreHoBckas

andpakums;

5) Anepuoguyeckue kpuctannbl. Ksasvkpuctannsl. lNonmmopdusm n pasosbie

nepexoabl;

6) Knaccudmkaumsa Kpuctannmyeckux cTpykTyp. BellecrtBa ¢ koBaneHTHbIM TUMOM

XMUMUYecKon cBa3n. MornekynsapHble CTPYKTYpPbI;

7) CTpyKTypbl NPOCTbIX BeLecTs, 06pa3oBaHHbIX HemeTannamu. AnmasonogobHble

CTPYKTYpbI;

8) MNonnaHnoHHbIE N NONMKaTUOHHbIE coeanHeHus. ®asbl LiInHTna. Kpuctannel ¢

MeTanIM4eckmMm TUNoOM XMMMUYECKOn CBA3WN. NMprMeHeHne NpyHumMna ynakoBkuM LLapoB
ONS1 Pa3nNYHbIX COEAUHEHNIA;

9) Kpnctannbl C MOHHbIM TUMOM XMMUYECKON CBA3W. [peacTaBneHme KpucTananyecknx
CTPYKTYP C MOMOLLbIO CKMEEHHbIX NONN3ApoB. Kpuctannmnyeckme CTpyKTypbl CUITMKATOB.
CTpyKkTypa nepcnekTMBHbIX PYHKLUMOHAMNbHbIX MaTepmanoB. HaHOCTPYKTypbI.

MpakTuyeckne paboTbl BLIMNOMHSATCA Ha 3aHATUM B TeYEHUE 2 akageMUYecKmx
YyacoB. 3a 3TOT Nepuod CTYAEHT AOIMKEH, O3HaKOMMBLLUCL C MOPSAKOM BbINOMNHEHUS
3aJaHusl, Npy MNOMOLLM npenodaBaTenisi BbIMOMHUTbL MPaKTUYeCKyld 4acTb paboTbl,
npeacTaBuTb MONyYeHHble pesynbTaTbl NpernogaBaTenio M, ecnn No3BossieT BpeMs,
npucTynuTbL K odopmMmneHnio pabotbl U dopmynupoBke BbiBogoB. Crepytollee
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NpaKkTUYecKoe 3aHATME CTYAEHT HayMHaeT C npefcTaBneHunst opopmMieHHon paboThl,
oTuMTbIBaeTCH No paboTe n nony4vaeT criegyolee nNpakTuyeckoe 3agaHue.

Bonpocbl ana gomaiwHero 3agaHus opmynuMpyeT feKkTop Ha NeKLMOHHOM
3aHATMN. Ha cnegyrowemM NeKUMOHHOM 3aHATUWM CTYAEHTbl NPEeACTaBNAT pelleHune
AOMaLLHEro 3afaHus, 3aHATME HaYMHAEeTCa C 06CYKAEeHUS BApMaHTOB PeLLEHMS.

CemuHapbl (OUcKyccuMn) NpoBOAATCA HaA MNPAKTUYECKOM 3aHATUKM, O YeM
npenogasaTtenb 3apaHee coobuwaeT obydyarowmmcs. Tembl, N0 KOTOpbIM NMPOBOASATCSA
KONMOKBUYMbI, U MpOrpaMmMa K HAM npeacTaBneHa B COOTBETCTBYHOLUNX METOANYECKNX
yKa3aHuaX, peKkoMeHO0BaHHbIX cTyaeHTaM. Mo cornacoBaHuio ¢ obydarowmmmncs 3adet
C OLIEHKON MOXeT NpoBoAnTbLCSA B hopme ycTHOM Becebl unm doopme TECTUPOBAHUSA MO
OCHOBHbIM pa3sfgerniam Kypca. k3aMeH NpoBOANTCS TONbKO B YCTHOM hopMe.

20.2. TunoBble KOHTPOJIbHbIE 3aAaHUA UITU UHbIe MaTepuarnbl, Heobxoaumblie AnNA
OLUEeHKW 3HaHWW, YMEHMW, HaBbIKOB U (Mnu) onbiTa [AEATENbHOCTH,
Xapaktepusymwlume 3tanbl (popMUPOBaHUA KOMMNETEHLUMA B npouecce OCBOEHUA
obpa3oBaTesibHOM NporpamMmmbl



20.3. KomnnekT 3agaH1Mn ANA KOHTpPOribHOM pa6oTbl Ne 1

PVHIAMEHTAJBHBIE OCHOBBI KPHCTALTOXHMHWH
KOHTPOJIBHAS PABOTA Nel

BAPHAHT Nt 1.

3ATAHHE 1. TopHcoBaThk HAa MPOEKIIHH HEJOCTAOITHE 37TeMeHThl CHMMEeTPHH. HalH9HE

KOTOPEIX BBITCKACT H3 IIPHCYTCIBYHIOHX 3MTCeMEHTOBE CHMMETPHH E COOTIBETCTIBHH C

TeOpeMaMH 0 COIETAHHH HIeMEHTOB CHMMETPHH: - 20 6an06.
a) a)

JATAHHUE 2. [Tonp3ysace MpaBHIaAMH KpHCTamorpadgHieckoill VCTAHOBKH B
COOTBETCTBYIOIIEH CHCTeMe KOOPIHHAT. MOCTPOHTh THOMOCTepeorpadHueckHe MPOeKIIHH
CIeIYIOITHX MHOTOTPAHHHKOB ¢ YKa3aHHeM BceX 37IeMeHTOB CHMMEeTPHH H 3allHcaTh Kilacce
CHMMETPHH ¢ NOMOINBH MeKIyHapOIHOH CHMBOIHKH: - 20 6a1706.

a) pomoudeckuil mempa3op 0)  NeHMA2OHO0OERA3IOD

Ipnymeuanne: 1) I'panu pombuieckozo mempa’zopa - pasHOCIMOPOHHUE MPEY2OTbH UK.

3ATAHHE 3. BorractorHT CaSiO; HMeeT 37IeMeHTapHYRK AHMeHKy. KOTopad OIMHCEIBaeTCA
CIeTVIOMHAMH TmapamMeTpamM: a = 0.7925 am. b = 0.7320 am: ¢ = 0.7065 uam; o = 91°;
f = 95.217° v = 103.42°. OnpedenHTs CHHTOHHIO 3TOT0 COeIHHEHHA. H300pa3HTb ero
371eMeHTapHYK AYeHKY. ONpelelIHTE KOOPIHHATHBIC HANpPaBIeHHA H €IHHHYHYIO I'PaHb.
- 10 6ar106.

3ATAHHE 4. TIpuBecTH B COOTBEICTBHE 3alHCH KIacca CHMMETPHH H (DOPMYTIEI
CHMMeTpHH: - I datios.

4) 3aIHCATE CIeIyIOIHe (GopMynBl CHMMEIPHH B BHIE KIACCOB CHMMETPHH. HCIOTIB3IYH
MesKIyHapoIHyH cHMBOIHKY ['epmana-MorsHa:

L2L2P — ; Ls3Ly3PC — ; 4L33Ly3PC -

6) nmA  CcHeIVIOMHX KIACCOB CHMMETPHH 3allHCATE COOTBETCTBYIOINHE  (DOPMYIIBI
CHMMETPHH. HCIIOTB3YA CHMBOTHKY bpage:

A3m — - %E}mn_ - omm2 —
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OYHIAAMEHTAJIBHBIE OCHOBBI KPUCTAJIVIOXUMHUU
KOHTPOJIBHASI PABOTA No2
Bapuanr Nel

SA/TAHHE 1. SneMeHTEI CHMMETPHH KPHCTALTHUECKHX CTPYKTYD: IUIOCKOCTH
CKOIIB3AIIEr0 OTPAKEeHHA. — 5 0a17106.

SAJTAHHE 2. TIpuBecTH B COOTBETCTBHE 3aIHCh KTacca CHMMETPHH H (OPMYIIBI
CHMMETpHI: - 10 dannoe.

(?) 3amHcaTh CIETYHOMTHE (I]Op}[}’.'ﬂn[ CHMMETPHH B BHIE KTaCCOB CHMMETPHH, HCIIOIb3VA
MeXIYHAPOIHYIO CHMBOIHKY | epMana-MorsHa:

Lﬁ 6L3 7PC‘ - . 3L2 3PC‘ - 3L4 4L3 6L2 - .

5) AU CIIedYIOIMHX KIaCCOB CHMMETPHH 3allHCATE COOTBETCIEYVIOIITHE EPOPMYJIBI

CHMMETPHH. HCIIOJIB3VA CHMBOIHKY Bp aB3.
2

4m2 - Y — 3 022 — .
JAJTAHHIE 3. Vkazare cumeoiel vaaor A, B, C, F, Q, N, L, M, P. pebep (ua-
A npaerernit) OA, OB, OC, OK, EF,
C BD, OF. a taxcke napamerprel Belicca u
’ E HHIeKCcH Muuiepa IIockocTell (rpaHeii)
o’y —9 -
MJ = AFEB, AFKD, DKEB, OCEB,
F T A x .\_)_,/-"' FCEK, AOBD, ACB B kpucraume
! 7 B K TPHTOHATBHOH cHHTOHHH (Touku N, L —
.”"J LIEHTPEI COOTBETCTBYIOIIMX  TIpaHe
/S Q AFKD n DKEB. Touka Q — weHIp
[®| o L pOMOHUecKoit IPH3MEL). - 15 dai106.
]F ® \ :
F . \\\\ B
Al ot
pre= &
el Jk‘-r D

JAJTAHHE 4. ITo mpeacraBleHHBIM IPOEKIHAM 3IeMeHTapHBIX fueek Ha IUIOCKOCTh
XOY pacnozHaTe JaHHOE BeIecTBO H OIpelelIHTh: ) YHCIO (POPMYJIBHBIX €IHHHIl B
3]IeMeHTapHOH  fgueiike; 6) KOODIHHALMOHHBIE UHCIA: &) KOOPIHHALHMOHHEIE
MHOTOTPAHHHKH. o) YHCIO H THIOBI MyCTOT. J) 37I1eMeHTHl CHMMeTpPHH: e) 0a3Hc H
TPaHCALHOHHYIO TPYIIIY: X¢) IPOCTPAaHCTBEHHYIO TPVIILY CHMMETPHH - 20 64.17106.
(VKazaHol KOOpOUHaMLl AMOMO8, ecil OHU He Jexcam 8
A niockocni XOY)

@ @ ®
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Kpurepuu onenku:

- OLleHKa «OTNIMYHO» BbICTaBNSETCS CTyAEHTY, €Cnin: B KOHTPOSbHOW paboTe
Tema packpbiTa NpakTU4eCKM NOMHOCTbIO, UMEHTCS N He3HaYMTENbHbIE HETOYHOCTH;

- OLEHKa «XOpOLIO» BbICTABMSIETCA CTYAEHTY, €Cnu: B KOHTPOsbHOM paboTe Tema
packpbITa, UMEHTCS NLLb HEKOTOPbIE HECYLLLECTBEHHBIE OLLUNMOKN U HEAOYETHI;

- OUeHKa «yAOBMNEeTBOPUTENBLHO» BbICTABMSIETCS CTYAEHTY, ECMM B KOHTPOSbHOW paboTe
Tema packpbiTa He NONHOCTbI0, UMEKOTCS 3HAYUTENbHbIE OLLUMOKM 1 HEOOYETHI;

- OUEHKa «HeyaooBneTBOPUTENbHOY» BbICTABMNSAETCA CTYOEHTY, €CN B KOHTPOSbHOW

pa60Te TEéMa He pacKpbiTa Uinn NMerTCA pr6ble OWNBKKN, 3HAYUTENbHbIE HETOYHOCTN.

20.4. NMpomexyToyHaa aTrectauusa

20.4.1. NepeyeHb BOMPOCOB K 3K3aMeHy (3a4eTy):

buaer Ne 1.

1. MecTo KpUCTATIOXUMHH CPEIA OCTATBHBIX €CTECTBEHHBIX HaYK.
[lenmu u 3a1a4u KPUCTAIIOXUMHH.

2. Mo3auka [lerpoy3za. KBasukpucrasibl.

Buaer Ne 2.
1. IIpencraBieHust 0 CHMMETPHH KaK BCECOOIEM SIBICHUH TIPUPOJIBI.
2. II1moCcKOCTH CKOJB3SIIETO OTPAKCHHS.

buaer Ne 3.
1. ArperatHoe coctosiHue BeniecTBa. JKuKkue KpucTasibl.
2. BUHTOBBIE OCH CUMMETPHH.

buuer Ne 4.
1. Makpockonu4ecKkuid moaxo/l K U3y4eHHI0 KpUcTaioB. [Ipru3Hak 0THOPOIHOCTH.
[Ipu3Hak aHU30TPONUHN.
2. TeopeMbl O COUYETAaHNUU JIEMEHTOB CUMMETPUN KPUCTAIUIMUECKUX CTPYKTYp. Teopema
Iu
Teopema 2.

Bujer Ne S.
1. Knaccuueckue 3aKoHbI KpucTamuiorpaduu. 3akoH MOCTOSHCTBA ABYTPAHHBIX YTJIOB.
3axoH uzomopdusma.
2. TeopeMmbl 0 COUYETaHNUU JIEMEHTOB CUMMETPUU KPUCTAJUIMUECKUX CTPYKTYp. Teopema
3u
Teopema 5.

buaer Ne 6.
1. [Tonmumopduszm.

2. Teopembl 0 cOUE€TaHUU PIEMEHTOB CUMMETPUN KPUCTAUNIMYECKUX CTPYKTYp. Teopema
4.
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Buner Ne 7.
1. MoHOKpHCTaJUTBI ¥ NOJIUKPUCTAIIIBL. [IoHsTHE 00 HeaIbHOM U peaTbHOM KpHCTaILIE.
2. O6mmuMe npeAcTaBlIeHUs O MPOCTPAHCTBEHHBIX IPYINIIaX CHMMETPHUU.

buner Ne 8.
1. DeMeHTBl CHMMETpUH IIEPBOTO POJA.
2. IIpumMepsl IPOCTPAHCTBEHHBIX IPYIIIT CHMMETPHUM CPEIHEN KaTETOPHUU.

buner Ne 9,
1. DnemMeHThl CUMMETPUH BTOPOTO POJA.
2. IIpuMepbl IPOCTPAHCTBEHHBIX I'PYIII BHICIIEH KATETOPHUH.

Bbuaer Ne 10.
1. Teopembl O COUETAaHUU JIIEMEHTOB CUMMETPUU KPUCTATTUYECCKUX MHOTOTPAHHUKOB.
2. Teopus IIOTHEHIIMX MIAPOBBIX YITAKOBOK.

buaer Ne 11.

1. MEKpPOCKOTTMYECKHUM MOIX0]T K H3YICHHUIO KPUCTALIOB. TpaHCISIIIMOHHAS CHMMETPHUS.
[IpocTpaHCcTBEeHHAs peIIeTKa.

2. KoopauHalinoHHbIE YKClIa U KOOPAUHAIIMOHHBIE MHOTOTPAHHUKHU. «(PPEeKTUBHOE
KOOPIMHAITMOHHOE YHCJIO.

Buaer Ne 12.
1. MeTtpuka KpUCTaIOB HU3IIEH KaTErOpUH.
2. IlonuTunus.

Buuer Ne 13.

1. MeTtpuka KpUCTaIOB CpeIHEN KaTErOpHUHU.

2. Knaccuduxarnms KPUCTAJNIMYECKUX CTPYKTYD. l'omonecmuueckue u
reTepoAECMHUYECKUE

CTPYKTYpBI.

Buaer Ne 14.

1. MexnaynaponHas cumBoivka ['epmana-Morena. Ilonsitue o knacce (TouedyHOMH
rpyIIie) CHMMETPUH.

2. KoopmHanmoHHbl€, CIIOUCTBIE, LIENIOYEYHbIE, KAPKACHBIE U OCTPOBKOBBIE CTPYKTYPBI.

Bbuaer Ne 15.
1. ITpocTeie GOpMBI KPUCTAIIIOB HU3IIEH KaTeTOPUH.
2. IloHsiTHE O CTPYKTYPHBIX THIIAX KPUCTAIIOB.

Buaer Ne 16.

1. Kpucramnorpapuueckoe naauupoBanre. CUMBOJIBI y3JI0B U Y3JIOBBIX psiioB (pedep u
HaIpaBJICHUN).

2. OCHOBHBIE CTPYKTYpPHBIE TUIIbI METAJIIOB.

Buaer Ne 17.



1. CumBoutel mmockocteil. [lapameTpsr Belicca. Manexkcsl Muiepa.
2. Kpucramisl ¢ IpeuMyIeCTBEHHO KOBAaJIEHTHBIM TUIIOM XUMUYECKOM CBS3H.

Buaer Ne 18.

1. ITonsitue o 32 knaccax CUMMETPHH.

2. OOmas  XapaKTepUCTUKAa  KPUCTAJUIMYECKUX  CTPYKTYp  COEIUHEHUH
MPEUMYIIIECTBEHHO HOHHBIM THUIIOM XUMHYECKOM CBSI3H.

buaer Ne 19.

1. OcHOBHBIE CTPYKTYpHBIE TUIIBI OMHAPHBIX COeAMHEHMI cocTaBa AB.

2. OOwmas  XapaKTepUCTHUKAa  KPUCTAUIMUYECKUX  CTPYKTYpP  COEIUHEHUU
IPEUMYILECTBEHHO METAJUINYECKUM TUIIOM XUMHUYECKOM CBA3H.

Buaet Ne 20.
1. OcHOBHBIEC CTPYKTYPHBIC THITHI OMHAPHBIX cOeauHEHNM cocTaBa AB,.
2. Untepmetamumabl. Coequnenns: Kypuakosa. ®a3bl JlaBeca.

Buaer Ne 21.

1. OcHOBHBIE CTPYKTYpHBIE THIIBI TPOMHBIX COEAUHEHUI: CTPYKTypa IEPOBCKUTA U
LINUHEIN.

2. Narepmeraimuael. as3el BHEAPEHUS. DIEKTPOHHBIE coennHenus FOm-Po3zepn.

Buuer Ne 22.
1. ITpocThie GOpMBI KPUCTAIUIOB CPEIHEH KATETOPUH.
2. CumBonuka ITupcona.

Buuer Ne 23.
1. ITpocTeie GOpMBI KPUCTAIIIIOB BBICIICH KaTETOPUH.
2. Anepuoauyeckne KpuCTaNINYeCKUE CTPYKTYPBHI.

Buuer Ne 24,
1. BbIBOJT KJIAaCCOB CUMMETPUH CPEAHEN KATETOPHH.
2. KBa3ukpucTamibl.

Bbuaer Ne 25.
1. KoMOuHaImmu npocThix GOopM KPUCTAIUTHICCKUX MHOTOTPAHHHUKOB.

24
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C

2. OcoOeHHOCTHM WHJEKCUPOBAaHUS KPHUCTAUIMYECKUX CTPYKTYp TeKCaroHaJbHOU

CHHI'OHHH.

Buaer Ne 26.
1. Kareropuu u CUHrOHUMU.
2. BbIBOJ KJTaCCOB CUMMETPHH BBICIIEH KATETOPHH.

Buaer Ne 27.
1. Kareropuu u CUHrOHUMU.
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2. llonstue o xupanbHOM cuMMmerpud. OnTUYEeCKas HU30MEpPUS KOMIUIEKCHBIX
COEJIMHEHUHN.

buaer Ne 28.
1. Monnsie paguycel. TaOauIlbl HOHHBIX PaIMYCOB.
2. lIpencraBiieHre KPUCTAUIMYECKUX CTPYKTYP C IIOMOIIBIO CBSA3aHHBIX MOJTUIPOB.

Buaer Ne 29,
1. Crepudeckre KpUTEpUH YCTOMYMBOCTH KPUCTAUIOB C HOHHOM CBSI3bIO.
2. Kpucrainuueckue CTpYKTYphl U3 CBSI3aHHBIX TETPadIpPOB.

Busaer Ne 30.
1. Kpuctammorpadudeckre MpoeKIUH.
2. Kpucrannuueckue CTpYKTYPhI U3 CBSI3aHHBIX OKTad3IPOB.

Ana oueHuBaHuA pe3ynbTaTOB OOyYEeHUS Ha 3a4eTe C OLIEHKOM WCMONb3yHTCs

criegyowme nokasaTtenmu:

1) 3HaHWe n noHnmaHue MNeprnognyeckoro 3akoHa 1 OCHOBHbIX MOMOXEHUN U ;

2) 3HaHWEe W NOHMMaHMe OCHOBOMOMarawLWmx MOMOXKEHWUIA TEOPUM TPy MPUMEHUTENBHO K
BbIBOAY TOYEYHbIX rPynn CUMMETPUM (KNaccoB CUMMETPUW) WU MNPOCTPaHCTBEHHbIX rpynn
CUMMETPUM;

3) 3HaHWe N NOHMMaHWe NPUHLMMNOB TPAHCNALUNOHHON CUMMETPUN KPUCTaNNYECKUX BELLECTB;
4) 3HaHWEe W TMOHMMAaHWE OTNIMYUN naearnbHOW KPUCTANSIMYECKON peleTkn U pearlbHOW
KpMCTannmyeckon CTPYKTYpbl;

5) 3HaHue cumBonukn bpase, mMexayHapogHoW cumBOnukM [epmaHa-MoreHa, CUMBOSMKK
WeHdnuca,

6) 3HaHME OCHOBHbIX MOSIOXKEHUA TEOpUW TFPynn K BbIBOAY TOYEYHbIX rpynn (Knaccos
CUMMETPUN) KPUCTaNINYeCKNX MHOrOrpaHHMKOB;

7) 3HaHue anemMeHToB cummeTpun | 1 Il poga KpUCTanianmyeckmx MHOrorpaHHMKOB N 3NIEMEHTOB
CMMETPUM KPUCTaNIMYECKUX MHOrOrPaHHMKOB;

8) 3HaHWe TeopeM O cCoYeTaHMN ANIEMEHTOB CUMMETPUN KPUCTaNIMYEeCKUX MHOMOrPaHHUKOB;

8) 3HaHWe mMeToaoB KpucTannorpadmMyeckoro MHOULMPOBaHUS y3roB, pebep (HanpasneHun) m
NIOCKOCTEN (rpaHemn) KpUCTanIMyecknx CTpPyKTyp;

9) 3HaHMEe OCHOBHbIX MOMOXEHMN TEOpUM MNOTHENLINX LWAPOBbIX YNAKOBOK U yMEHUe Wux
NPUMEHATb MPU aHanu3e KpUCTanmMYeCKUX CTPYKTYpP MPOCTbIX BELWECTB W XUMUYECKUX
COEeaVHEHUN;

10) 3HaHVe HOBble aKCNepuMeHTarnbHble AaHHble 06 0b6bekTax, ONnMcaHne KOTOpbIX BbIXOAUT 3a
paMKKN KNacCU4eCKom KpUCTanIoxXmmmuu;

11) 3HaHMEe [OCTWXKEHUS MUPOBOW Kpuctanmnorpadgum B 00nacTu M3ydeHUss HOBbIX W
HeTPaaMLUMOHHbIX OOBLEKTOB (KBa3KpUCTanbl, anepuogudeckme Kpuctanibl, HecopasmepHO
MOLYMPOBaHHbIE CTPYKTYPbl, HECOPa3MEPHbIE KOMMO3UTHbIE KPUCTANIbI);

12) BnageHvne NOHATUWHBLIM annapaToM daHHoM obnactn Haykm (TeopeTudeckumMuM OCHOBaMm
ANCUMNINHBI), CNOCOBHOCTL UMOCTPMPOBaTL OTBET NpMMepamu, oaktamu, JaHHbIMU HaY4YHbIX
nccneaoBaHUn, NPUMEHATL TEOPETUYECKNE 3HAHWUS AN peLleHns NpakTUYecknx 3agay.

[na oueHuBaHus pe3ynbTaToB O6y‘-IeHVIF| Ha 3a4yeTe WucCnosb3yeTcad — OTIIUYHO,

Xopouwo, yaoBneTBopuTtesibHO, HeyaQoOBJIeTBOPUTEJIbHO.
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CooTHoLLEeHMe nokasaTenen, KpUTEPUEB U LUKarbl OLeHUBaHNS pe3ynbTaToB 0By4YeHus.

Kpl/ITepl/lVI OLIEeHMBaHNSA KOMMNETEHLMI

YpoBeHb
cdopmumpo-
BAHHOCTU
KOMMNETEHLUN

LLikana ouyeHok

OO6yuvatowuiicas B MOMHOW Mepe BrageeT MOHATUMHLIM anmnapaToM
AaHHOW obnacT Hayku (TeopeTMYecKUMM OCHOBaMW AUCLMMIMUHDI),
crocobeH WMMOCTPUPOBAaTL OTBET MpuMepamu, gaktamu, AaHHbIMU
Hay4yHbIX WCCNeAOBaHWi, MNPUMEHSATb TEOPEeTUYEeCKMEe 3HaHWA ans
pelleHnss NpPaKTUYeCcKUX 3agady B obnactu yHaaMeHTanbHbIX OCHOB
KPUCTanMoXuMuu.

[NoBbILLEHHbIN
YPOBEHb

OTnunyHo

Obyvatowunca BnageeT MNOHATUMWHBIM annapaToMm AaHHOW obnactu
Haykn  (TeopeTMyeCKMMM  OCHOBaMuM  AUCUMNNUHBLI),  crnocobeH
UNNICTpMpoBaTb OTBET nNpuMmepamu, aktamu, OaHHLIMW Hay4YHbIX
nccrnegoBaHUn, NPUMEHATb TEOpeTUYECKUe 3HaHuA Ansl pelueHus
npakTMdeckmx 3agad B obnactm  dyHOameHTanbHbIX  OCHOB
KpUCTanIoXumMmun, OonyckaeT OWMOKN M HETOYHOCTU NMPU U3NOXEHUU
KOHKPETHbIX (PaKkTOB M TEOPUI KPUCTANNOXUMUK, a Takke AonyckaeT
He3HayMTernbHble OLNOKM NPy peLleHny NPakTUYeCcKMX 3agay.

BasoBbIl
YPOBEHb

XopoLwuo

Ob6yuvatowmiica BnageeT YacTUYHO TEOpPEeTMYEeCKUMWU  OCHOBaMu
AVCLUNMWHBI, chparMeHTapHO cnocobeH nanaratb OCHOBHbIE 3aKOHbI U
MONMOXEHNS1 CTPYKTYPHON XMMUM U  KPUCTannoXumuu, He ymeeT
yCTaHaBMNMBaTb CBA3b MEXAY 3HAHWUSMW OCHOB CTPYKTYPHOW XUMWMK U
KpUCTanmoxmmMmm un obnactaMuv nNpUMEHEHUst 3TUX 3HaHWWA, npu
peLLIeHnM NpakTUYECKMX 3afay JonycKaeT cepbesHble OLINOKU.

MoporoBbIn
YpPOBEHb

YposneTtsopuTenb-
HO

Obyvaowuncs  AeMOHCTPUPYET  OTPbIBOYHbIE,  dparMeHTapHble
3HaHWsi, gonyckaeT rpybble OWMOKM NpU pelleHun NpakTUYEeCKUx
3agay.

HeynosneTteopu-
TeNbHO
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