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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B1.0.17 Kpuctannoxumus

1. Kog n HauMeHoOBaHMWe HanpaBneHusa noarotoBku/cneunanbHocTu: 04.05.01 — dyHAaa-
MeHTanbHasA U NpuKNagHas Xumus

2. Mpodunb noarotoBku/cneumanusauus: ®yHagameHTanbHas XxuMmusa B npodeccuo-
HanbHOM OoGpa3oBaHUK

3. KBanudukaumsa BbiNnycKHUKA: cneuuanucTt

4. dopma ob6y4eHus: oYHas

5. Kachenpa, oTBevarLwan sa peanmsaumio AMCUUNNNHbI: Kadeapa maTtepunanoBegeHna u

MHOYCTPUN HAHOCUCTEM

6. CoctaButenm nporpamMmmsbl. UJapOB Mwuxann KoHCTaHTUHOBWY, KaHOMO4AT XUMNYECKUX HayKk,
OOUEHT

7. PekomeHpoBaHa: Hay4yHO-MeTOOMYECKUIN COBET XMMUYECKOro hakynbTeTa
npotokon Ne 5 ot 17.06.2021

ommemKu o NpodrieHUU 8HOCSIMCS 8PYYHYIO)

8. YuebBHbIn roa: 2019-2020 CemecTp(bl): 2



9.lenu n 3agaym y4eb6HOM ANCLUUNIIUHDI:

N3y4yeHne 3aBMCUMOCTU MPOCTPAHCTBEHHOIO CTPOEHUS BELLECTB, UX (UINKO-XUMUYECKUX
CBOWMCTB B 3aBUCMMOCTM OT TUMNa XMMUYECKOW CBSA3MU, KOTOpas peanuayetcs Mexay CTPYKTyp-
HbIMW eauHuLaMn BellecTBa. B OCHOBY NonoxeHsl CBOUCTBO cuMmeTpumn n lNeprnognyecknn sa-
KOH KaK OCHOBa XMMWYECKOW cucTeMaTuku. PaccmaTpuBaeTcs Knaccudukaumsi CTPYKTYPHbIX
TMMNOB N OCOBEHHOCTEN MPOCTPAHCTBEHHOIO CTPOEHNSA MPOCTLIX BELLECTB, a Takke BUHAPHbLIX K
CMNOXHbIX XMMUYECKMUX coeamHeHnn. N3yyaroTcs 0COBEHHOCTN CTEPEOXMMMM KOMMIEKCHBIX CO-
eOVHEHNN N MeTannopraHnyecknx coegmHeHnn. Cepbe3Hoe BHUMaHWE yOoenseTcs CTepeoxu-
MUM N KPUCTaNNOXMMUn Hanbonee NepcnekTUBHbIX PYHKLMOHANbHbIX MaTepuanos. YaenseTcs
BHUMaHME M3YYEHUIO NMYTEN PasBUTUS CTPYKTYPHOM XMMUKU, Npobrieme NonyyeHust HOBbIX HEOop-
raHW4YeCKUX BELLECTB C 3apaHee 3afaHHbIMW CBOMCTBaMW (MONYNPOBOAHWUKN, deppUTbl, HEOP-
raHn4ecKkue nonmmepsbl, Xnaknme Kpuctansnbl, HAHOTPYOKN, HAHOCTPYKTYPbI U T.M.).

10. MecTo y4yebHOM AncUMNNUHBLI B cTpyKType OOI:

Bnok 1, ob6sasarenbHaa Yyactb. [1ns ycnewHoro 0CBOEHMUS JaHHOW AUCUUMNIINHDI, CTYOEHT
AOMMKEH NpefBapuUTENnbHO N3y4nTb criegyomne gucumnnuibel: Heopranmnyeckas xumunsa. JaHHas
ANCUMNIIMHA ABNsSieTCA npeawecTsyowen ans aucumnnui: CtpoeHne BellecTtBa; CTPYKTYPHbIN
aHanu3 1 AMdpaKkLMOoHHbIE MeToabl MccneaoBaHns; KBaHToOBas MexaHvka U KBAHTOBast XMMUSI.

11. MnaHupyeMble pe3ynbTaTbl 00y4YeHUsi MO AuUcUUNNuHe/MoAynko (3HaHUA, yYMeHwus,
HaBbIKW), COOTHECEHHbIe C NMaHUPYEeMbIMU pe3ynbTaTaMM OCBOEHUsi o6pa3oBaTeribHOMN
nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Kog HassaHwne komne- Koa(b) WHamnkaTtop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHns
TeHUMUn
OlK-1 | CnocobeH OlK-1.1 | Cuctematunan- 3HaTb: TeopeTnyeckse OCHOBbI NpoOBeOeHWs
aHanusmpoBsaTb n pyeT W | U3MEPEHNIN CTPYKTYPbI U CBOWCTB KPUCTanIoB.

WHTepnpeTnpoBatb aHanusumpyet

pesynbTaThbl pesynbTaThbl YmeTb: [Jenatb 060CHOBaHHbIN BbIGOp Hanbonee

XUMUYECKNX XUMUYECKUX ONTUMarbHbIX METOLOB MW3MEPEHUA CBOWCTB

3KCNEepVMEHTOB, 3KCMEPUMEHTOB, | KPUCTaIM4YeCcKux BELLECTB.

HabnogeHun n HabnoaeHun,

N3MepeHni. n3mepeHui, a | Bnapetb: MeTogpamMu aHanusa pesynbTaToB
TaKKke 3KCMEPUMEHTOB, W3MEPEHUN, KONMYECTBEHHOW
pe3yrnbTarbl OLIEHKM KayecTBa namepeHuni CBOWCTB
pacuyeToB KpUCTannm4yeckux BeLecTB.

CBOWNCTB
BELLECTB "
mMaTepuanos.

Or1K-1.2 | MNMpegnaraet 3HaTb: 3aKoHbI XUMUK, dur3mKu,
WHTepnpeTauuio | Kpuctannorpadgum " KpucTannoxumum,
pe3ynbTaToB HeobxoanMble ans NHTepnpeTaumm
COBCTBEHHBbIX CODCTBEHHBIX 9KCMEepPVMEHTOB npw
9KCMEePUMEHTOB nccnegoBaHUM KPUCTaNMMYeCcKmx BELLECTB.

n pac4yeTHo-

TeopeTU4eCcKmx YmeTb: HenaTtb 060CHOBaHHbIN BbIGOp

pabot C | pasnuMyHOro  aHanutuyeckoro obopygoBaHus

ncnonb3oBaHWeM | AN uccnegoBaHWss CBOWCTB  KPUCTaNIMYecKmx

TEopeTU4ECKNX BelecTB. [pUMeHATb MaTteMaTu4eckne MeToAbl

OCHOB ONst HTepnpeTauun 3KCnepuMeHTOB.

TPaANUMOHHBIX U

HOBbIX pasgenos | Bnagets: MpakTnyeckumu HaBblkamu

XUMUU MOAroTOBKM ob6pasuos KpMCTanIn4ecknx
BELWeCcTB, Ans  MNpOBEedEeHUs  M3MEpPEHUN.
HaBbikamu paboTbl Ha aHanUTU4eCckoMm
obopyaoBaHuK, HeobXoOUMOM UcCnenoBaHUs




OrlK-3

CnocobeH
NPUMEHATb
pac4yeTHo-
TeopeTu4eckme
MeToabl ans
M3y4yeHUst  CBOWCTB
BeLLLEeCTB "
npoLeccoB C  uX
y4yacTtmem (o]
ncnonb3oBaHUEM
COBpPEMEHHOWN

BblYMCIUTENbHOMN
TEXHUKN.

OlnK-1.3

OrkK-3.1

OrlK-3.2.

dopmynupyeT
3aKn4YeHns "
BbIBOAbI no
pesynbTatam
aHanusa
nMTepaTypHbIX
[JaHHBbIX,
COOCTBEHHbIX
aKcrnepuMeHTanb
HbIX U pacyeTHO-
TEOPETUYECKUX
paboTt
XUMUNYECKON
HanpaBneHHOCTH

MpumeHseT

TeopeTuyeckme u
Nonyamnupuyeck
ne wmogenu npwu
pelieHnn 3apad
XUMUYECKON

HanpaBneHHOCTH

Mcnonbayet
cTaHgapTHoe
nporpaMmHoe
obecneveHune
npu peLueHmm
3apavd
XUMUYECKON
HanpaBfEeHHOCTH

CBOWCTB M CTPYKTYPbI KPUCTArIOB.

3HaTb: HopmaTuBHO-MeTOAMYECKNE TpeboBaHMUs
K 0(pOpPMIEHMIO HAYYHbIX OTHETOB.

YmeThb: O60CHOBLIBaTb CcoOCTBEHHbIE
3aKnYyeHns 7] BbIBOAbI Ha OCHOBE
dyHOaMeHTanbHbIX 3aKOHOB XUMUMK, r3mMKn,
Kpuctannorpadun, KpuUcTanioxmmumm, a Takke
Ha OCHOBE paHee MPOBEAEHHbIX MCCreaoBaHUi
M nuTepaTypHbIX UCTOYHUKOB.

Bnagetb: HaBbikamm noucka u 06paboTku
WUCTOYHUKOB Hay4yHOW MWHdopMauunm B Buae
neyaTHblx  M3gaHUA M MHAPOPMALMNOHHBIX
pecypcoB CETU MHTEPHET.

3HaTb: MaTemaTtunyeckue
ncnosnb3yemble Npu peLleHnr TUMOBbIX
Kpuctannorpadcuu,
CTPYKTYPHOro aHanusa.

Moaenu,
3agad
KpUCTanmoxmmmm "

YMmeTb: NHTepnpeTnpoBaTtb
MoAennpoBaHus CTPYKTYpbI "
KpWCTanmos.

pe3ynbTaTh!
CBOMCTB

BnapgeTtb: HaBblkamu matemaTn4eckoro
MOLEenMpoBaHus CTPYKTYpbI 7]
KpUCTanmos.

CBOMCTB

3HaTb: HasHayeHue n BO3MOXXHOCTU
CTaHOaApTHbIX MPOrPaMMHbIX KOMMJIEKCOB [AONs
06paboTkn AMDPaAKTOMETPUYECKUX U3MEPEHWI
KpUcTanmnos.

YMmeTb: WMcnonb3oBaTtb nporpaMmmHoe
obecneyeHune, ond obpaboTku pesynbTaToB
aHanusa CTPYKTYpbl KpUCTanos.

Bnagetb: HaBblkamy paboTbl ¢ mporpaMMHbIMU
cuctemamm ans 06paboTku
ONPaKTOMETPUYECKUX U3MEPEHUA  CTPYKTYpPbI
KpuCTannos.

12. O6bem gucuMNNnHbLI B 3a4eTHbIX eauHMuax/yac — 3/108

dopma NPOMEXYTOYHON aTTECTALMM — 3a4ET C OLIEHKOMN..

13. TpyaoeMKocTb NO BMAam y4yebHoun paboTbl

TpyooeMKocTb
. B [lo cemecTtpam
Bug y4eGHol paboTbl cero
Ne cemecTpa Ne cemecTpa
1 2
KoHTakTHas paboTa 50 50
B TOM yucrne: | nekuwmm 16 16




npakTn4yeckne

nabopaTtopHble 34 34

KypcoBasi paboTta

CamocTtosaTensHas pabota 58 58

M poMeXyTo4dHada atTectauunsd

NToro: 108 108

13.1. CopepxaHue AUCUUNIUHbBI

n/n Peanusauuns
pasfena
AVCUMNIUHBI
HaumeHoBaHue pasgena
MCLIUNHHI CopepxaHve pasgena gucumninHbl C nomoLbio
OHNawnH-
Kypca,
QYMK *
1. Nlekuum
1.1 | OcHoBbI KpucTannorpaduy | ANemMeHTbl CUMMETPUM KOHTMHYyMa. KaTeropum n CUMHIOHMM OYMK
Kpuctannos. Ctepeorpadudeckne npoekumn rpaHen kpucran- | https://edu.v
noB. ToyeuHble rpynnbl cMMMeTpuKM Kpuctamnmnos. [MpocTtele u | su.ru/course
CNOXHble OPMbl KpUCTaNNIMYecknx MHororpaHHukoB. Kpu- | /view.php?id
cTannunyeckas pelueTka. SNeMeHTbl CUMMETPUN OUMKOHTUHYY- =9507
mMa. lnockue ceTkM M MNpoCTpaHCTBEHHble pelleTkn bBpass.
lMpocTpaHCTBEHHbIE PYMNMbl CUMMETpUKM KpucTanmnos. CucTe-
MaTUKa TOYEYHbIX U MPOCTPAHCTBEHHbLIX rPYNN CUMMETPUUN KPU-
ctannoB lWeHdnnuca n epmaHa-MoreHa (MexagyHapogHas
cuctema). MNpamasa n obpatHasa peweTtkn. CTpoeHne KBasmkpu-
CTannos.
1.2 | OcHoBbl kpucTannoxmmun | CTPYKTYpHbIE TWMbl MPOCTLIX BELLECTB, a Takke OMHApHbIX K OYMK
TPOWHbIX coeguHeHnn. CucTemMbl aTOMHbIX M MOHHbIX pagunycos. | https://edu.v
B3anmocBA3b TuUNa XMMWUYECKOM CBSA3M M KpUCTaNnM4Yeckomn | su.ru/course
CTPyKTYypbl. [ledekTbl B KpucTannax u ux BnvsHue Ha cusuko- | /view.php?id
XxuMmnyeckme csomnctBa. CTpykTypa HeopraHuyeckux nonvme- =9507
POB, XWAKUX KPUCTanmnoB, dynnepeHoB, HaHOTpybok. OcHOB-
Hble NOMOXEHUSA CTEPEOXMMUU U KPUCTanNMoXMMumM opraHuye-
ckux coeguHeHun. OcobeHHOCT PUBNKO-XUMUYECKMX CBOMCTB
kBasukpuctannosB. OCHOBbI AupakToOMeTpPUYEecKoro aHanusa
CTPYKTYPbl KpUCTaNNoB.
2. JlabopaTopHble paboThbl
1.1 | OcHoBebl kpucTannorpadun | BelBog TOYEYHbIX rpynn CUMMETPUM U COOTBETCTBYIOLLMX rpymn- JYMK
MOBbIX MHOXECTB Onepauni CMMMETPUM KpUCTannoB Ha ocHo- | https://edu.v
BE reHepaTopoB rpynn 1 TEOPeM O COYEeTaHUN ANEMEHTOB CUM- | Su.ru/course
meTpum. [ocTopeHHMe NPOCTbIX U CROXHBIX POPM KpucTannos, | /view.php?id
a Takke ux cTepeorpaduyeckMx MpPoeKuuin Ha OCHOBE To4eu- =9507
HbIX TPynn cMMMeTpun. BbiBOA HEKOTOPbIX MPOCTPAHCTBEHHbIX
rpynn CUMMETPUN.
1.2 | OCHOBBbI KpMUCTaNIIOXMMUK OnucaHne CTPyKTyp MeTannoB U NPOCTbIX NONYyNPOBOAHMKOBbIX OYMK

BewecTtB. OnucaHne CTpyKTyp cdhanepwTa, BlopTUMTa, nioo-
puTa, aHTUoopnUTa, KaMEHHOW COnW, LWNWHenn. AHanus
BIUSIHMSA TOYEYHbIX OEdEKTOB Ha (PU3MKO-XMMUYECKUX CBOMCT-
Ba KPUCTanmoB C y4eToM ocobeHHocTel 06racTy roMoreHHo-
CTU OWHapHbIX coeauHEHWn U TBepablX pacTBopoB. Pacuet
CTPYKTYpPbl KPUCTanmnoB Mo pesynbTatam AudpakToMeTpude-
CKOro aHanusa.

https://edu.v

su.ru/course

Iview.php?id
=9507




13.2. Tembl (pa3genbl) AUCUMNNUHBI U BUAbI 3aHATUN

Bugbl 3aHaTU (Yacos)

Ne HaumeHoBaHue Tembl CaMocTosTenonas

n/n (pasgena) gucumnnuHel Jlekumu | MNpaktnyeckne | JNlabopaTopHbie pabora Bcero
1.1 OcHoBbI kpucTannorpaguu 10 20 40 70
1.2 OCHOBbI KpMCTaNIOXMMUK 6 14 18 38

14. MeToaun4yeckue ykasaHus onsi ooy4aroLmxcsa no 0CBOGHUIO AUCLIUNIUHDI
[ns ycnewHoro ocBoeHUst ANCUMNIANHBI, HEOBX0aUMO
®  N3y4yeHWe OCHOBHbIX N OOMOMHUTENbHbBIX NUTEPaTYPHbIX UCTOYHUKOB,
e nogroTtoBka pedpepaTtoB C Lenbio 6onee AeTanbHOro M3y4YeHns BONpOCOB, paccMaTpuBaeMbIX Ha
nexkumsix;
e TEKYLMM KOHTPOSb YyCneBaeMocTh B (hopmMe YCTHOro onpoca.
QYMK https://edu.vsu.ru/course/view.php?id=9507

15. NepeyeHb OCHOBHOW U AOMONIHUTENLHOWN NUTepaTypbl, PECYpCOB UHTEPHET, HeobXxo-
AUMbIX AN OCBOEHUA AUCLMUNIIUHbI

a) ocHOBHas nuTepartypa:

Ne n/n UcTouHuUK
KoceHko H.®. Kpuctannorpadus n kpuctannoxumus [SneKTpoHHbIn pecypc): yueb. nocobue / Kocer-
1 ko H.®. - NBaHOBO : VBaH. roc. xum.-texHon. yH-T., 2017. — Mocksa : NeaHoBckun MXTY, 2017 .—
240 c.
— <URL:http://www.studentlibrary.ru/book/ghtu_038.htmI>.
Bbacanaes HO. M. Kpuctannodmsunka n kpuctannoxumus : yuebHoe nocobue / HO.M. Bacanaes ; Mu-
HMCcTepcTBO 0b6pasoBaHus n Hayku Poccuiickon ®epepaumm ; PegepansHoe rocyaapcTBeHHoe Ooa-
5 XeTHoe obpasoBaTenbHOE yYpexaeHne BbiCLLIEro npodeccrMoHansHoro oopasoBaHus «KemepoBckui
rocynapCTBeHHbI yHuBepcuTeT» .— KemepoBo : KemepoBCKMIA rocyaapCTBEHHbIA YHUBEPCUTET,
2014 .— 403 c.
— <URL:http://biblioclub.ru/index.php?page=book&id=278304>.
Myrauyes, B. M. Kpuctannoxumus : ydebHoe nocodue / B.M. MNyrayeB .— Kemeposo : KemepoBckuii
3 rocyaapctBeHHbI yHuBepcuteT, 2013 .— 104 c.
— <URL:http://biblioclub.ru/index.php?page=book&id=232461>.

6) gononHWTENbHas nNuTepaTtypa:

Ne n/n UcTouHuk

4 LWackonbckasa M.I. Kpuctannorpadus. / M.IN. WWackonbckasa - M. : Bbicw. wk., 1984. - 376 c.

5 Eropos-Tucmenko HO.K.  Kpuctannorpadwms n kpuctannoxumums / KO.K. Eropos-TucmeHko - M. :
KOy, 2010. - 588 c.

6 YynpyHos E. B. OcHoBbl kpucTannorpacum: yueb. ans sy3os. / E. B. YynpyHos, A. ®. Xoxnos, M.
A. ®apgpees. - M. : dusmatnuT, 2006. - 500 c.

7

8 OpmoHT B.®. BeegeHne B u3nyeckyto XMMUIO U KpUCTanNIoXumMunio nonynposogHukos. / b.®. Op-
MOHT. - M. : Bbicwi. wik., 1982. - 528 c.

9 CoBpemeHHas kpuctannorpadus / nog. pea. b.K. BanHwrenHa: B 4-x 7. - M. : Hayka, 1979.
MeTogbl nccnegoBaHWs aTOMHOW U CTPYKTYPbl U CyBCTpyKTYpbl MaTepuanos / B.M. Nesnes [n ap.]

10 ;
— BopoHex : BopoHex. roc. TexH. yH-T, 2003. — 484 c.

11 Nopenuk C.C.PeHTreHorpaguyeckmin n anekTpoHHo-ontndecknn aHanua. / C.C. MNopenuk, J1.H.
Pactopryes, F0.A. Ckakos. - M. : Metannypruga, 1970. - 368 c.

12 Koanosa O.I'. Poct n mopdgonorus kpuctannos. / O.I. Koanoea. - M. : Nag-so MI'Y, 1980. - 357 c.

B)MHGOPMaLMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (oduumnanbHble pecypChbl MHTEPHET) :
Ne n/n UcTouHuK
13 http://www.elibrary.ru — Hay4Has anekTpoHHasa 6ubnmoTeka.
14 http://www.lib.vsu.ru — 3oHanbHas Hay4yHas bubnuoteka BI'Y.
http://geo.web.ru/db/msg.htmI?mid=1163834&uri=index.htm
15 ONEKTPOHHBIN y4eOHMK Mo Teopun cummeTpumn kpuctannos. AsTopsbl: KO.K.EropoB-TucMeHko,
I".M.JluTBMHCKas.



http://www.elibrary.ru/
http://www.lib.vsu.ru/
http://geo.web.ru/db/msg.html?mid=1163834&uri=index.htm

16. NMepeyveHb y4e6HO-MeTOANYECKOrO 06GecneyeHUs Ans caMoOCTOATeNIbHOW paGoThl

Ne n/n McTOoYHUK
LWapoe M.K. To4euHble rpynnbl cummeTpum kpuctannos / M.K. Wapos, A.M. Camoninos, 5.M.
1 HapuHckuia, B.®. Koctprokos // YuebHoe nocobue ans By3oB. — BopoHex: N3gaTenbckuii gom
By, 2016. - 38 c.

17. Obpa3oBaTefibHble TeXHONOrMU, UCNOJib3yeMble Npu peanu3aumm y4ebHoOW aucumn-
JNINHbI, BKMOYasaA AUCTaHUMOHHbIe obpa3oBaTernbHble TexHonoruun (OOT), aneKTpoHHoe
obyyeHue (30), cmewaHHOe OGy4eHue):

OQYMK https://edu.vsu.ru/course/view.php?id=9507

I'lpOBe,qume TeKyLLl,e17I aTTecTauum 1 CaMoCTOATESTbHON paGOTbI no oTAaesibHbIM pa3genam ancumnniimHbl.

18. MaTepMaﬂbHO-TeXHquCKoe obecnevyeHue ANCUUNINUHDLI:
HoyTGyK, MynbTUMEAUIAHbIN NPOEKTOP, 3KpaH, MOAENN KPUCTaNIMYECKUX CTPYKTYP

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTalum

MopAnoK OLEHKN 0CBOEHMS 0By4atoLMmcsa y4ebHoro matepuana onpenenseTcs co-
AepXXaHueMm crieayoLmx pasaenos AUCLUUNIVHGI

Ne HaunmeHoBaHuve pasge- Komne- WHpmnkaTtop(bl)
n/n | 1@ ANCLMNINHBI (moay- TeHuA(n) OOCTMXKEHNSA OueHouHble cpeacTsa
ns) KOMMOeTeHUMn
OrK-1.1
onKk-1 OrK-1.2 KoHTponbHas paboTa 1
1 OcHoBbl kKpucTanmno- OMK-3 OrK-1.3 KoHTponbHas paboTa 2
© | rpachum OrK-3.1
OrlK-3.2
OrK-1.1
OCHOBbI KPUCTaANMOX M- OMK-1 OfK-1.2
2. | Orl1K-3 OllK-1.3 KoHTponeHasi paboTa 3
OrK-3.1
Or1K-3.2
lMpomexyToyHasa aTTecTaums lMepeyveHb BONpocos
dopma KOHTPONs — 3a4eT C OLLEeHKOM

20 TunoBble OLEHOYHbIE cCpeaAcTBa U MeToAUYeCKMe MaTepuanbl, onpegensowme npo-
ueaypbl OLeHUBaHUA

20.1 TeKywWwMWn KOHTPOSb yCreBaeMocTun

KoHTponb ycneeaeMocTu Nno AUCLMNINHE OCYLLECTBISIETCS C MOMOLLbIO CNEAYOLMX OLLEHOYHbIX
CPeAacTB:

KoHTponbHas paboTa 1.

1. ,U,OKa)KI/ITe, YTO npeacTtaBJieHHble HWXe MHOXeCTBa onepau,w7| CUMMETPUN o6pa3yr0T rpynnbl:
a) {e, 2}, 2, 2L 3" 3%}
6) {e,m;,m,,m, 3',3%}.



2. HanTtu noarpynnbl B CNeayoLwmnX rpynnoBbiX MHOXECTBaX TOYEYHbIX rPynn CUMMETPUN:
a) {e,2;, 25, 25, m;,m,, m,,1}
6) {e,21, 25, 2%,31,37,35,35,35,33,3;,32}.

3. CoctaBbTe KBaaparthbl Kann Ona cnenyrwmnx To4eYHbIX rpynn CUMMeTpUun:
a) C3v
6) Can.

4. rlOJ'Iy‘-IVITe rpynnoBbi€ MHOXeCTBa ClieyrLlWnx TOYEeYHbIX rpynn CUMMEeTPUn, NCNosb3yd UX reHepaTtopbl:
a) Can
6) C4v.

5. OBocCHyTE C MOMOLLbIO Pa3NNYHbIX TEOPEM BO3HUKHOBEHME Onepauuin UHBEPCUM U 3epKarbHbIX MOBOPO-
TOB B CIieayHoLLMX TOYEYHbIX rpynnax CUMMETPUN:

a) Cen

6) On.

KoHTponbHas paboTa 2.

1. MocToNTe NPOEKLMIO rpaHen U yKaxknte ux nHaekcbl Munnepa gns cnegyowmx KpUctaninyeckux MHoro-
rPaHHWKOB: @) TeTparoHanbHbIN TeTpasap, 6) pombo3gp, B) TPUrOHTPUTETPA’ap, ) NUpaMuaansHbIR Ky6, ) pom-
b6opopekasap.

2. Kakve npocTble (hopMbl KpUCTaNNIMYECKMX MHOrOrPaHHUKOB Peanm3yoTca TOSbKO Kak obLume, Ui TOmbKo
Kak yacTHble? [Noyemy?

3. B kakmx HekyGu4ecknx n Kybu4eckux TOHEYHbIX rpynnax BO3HMUKAT 3HAHTUOMOPMHbIE KpUCTanm4yeckue
MHOrorpaHHukM? HasoBuTe 3TV MHOrOrpaHHUKN?

4. Moyemy B YeTHbIX rpynnax D, npu paBHOHAKMTOHHOM PaCMOMOXEHUW FPaHn K ABYM OCsIM 2-r0 Mopsiaka
npocrtas doopma octaeTcs obLien?

5. I'quemy B YaCTHbIX MNOJI0OXKEHNAX YUCIIO TOYEK B npanu'leoﬁ cucremMe n 4mcno rpaHeVl B ﬂpOCTOI?II cbopMe
MeHbLlEe, YeM NMopAaaokK COOTBeTCTByPOLLI,eIZ TOYEYHON prl'll'lbl? anIBeD,VITe npumepbl.

KoHTponbHas paboTa 3.

1. Tpwu pacTtBOopeHumn onosa B PbTe obpasyloTca ToveudHble gedekTbl TMna Snp,. PaccuyntaTb ¢ MOMOLLbIO
npasvna Berapga BennuunHy neproga peleTky 1 NNoTHOCTb TBEPAOro pacteopa PbggoSne40Te, ecnun ne-
puog peweTkn PbTe paBeH 0.6462 HMm, a nepuog peweTtkn SnTe paBeH 0.63 HM.

2. Yrnepopg obpasyeT TBepAbii pacTBop BHeapeHus B [LIK-xenese (aycteHuT). Haiitn gonto 3aHsTbIX yrie-
poaoM MeXA0Y3Nuin, ecnm pacTBOPUMOCTb yrnepoaa coctasnset 2.14 macc. %.

3. [MapameTpbl TeTparoHanbHOWM S4erika MapTeHCUTa 3aBUCAT OT COAEpXKaHWs yrnepoga no ypaBHEHUIO: c/a =
1 + 0,046-C, rge C - cogepxaHue yrnepoga B MaccoBbIX npoueHTax. OnpegenvTs napameTpbl peweTku
MapTeHcuTa Npyu MakcumarnbHOW pacTBOpUMOCTK yrnepoaa 2.14 macc. %. lNepuon pelweTkn nepBUYHOrO
aycteHuTa cuntaTtb paBHbiM 0.363 HM.

4. HanTtu nepwog peweTku TBepgoro pacteopa PbTey Cly (rae x = 0.005), ecrnv MOHHbIE paguycbl UMEKOT
cnefyrouine BenMYUHbI R(Tez') = 0.211 Hm, R(CI') = 0.181 HMm, R(Pb2+) = 0.112 HMm. lMonaraTk, YTO X1op
ob6pasyeT TBepablfi PacTBOP 3aMeLLEeHMS.

5. [pu pacteBopeHun cepebpa B cynbduae onosa o6pasyloTcs TodeuHble aedekTbl Tuna Ags,. Kak 6yoet
MaHSTCH COOTHOLUEHME WHTEHCUBHOCTEN pednekcoB |y / lyy (YMEHbLATbCS UMM yBENWMUMBATLCA) C
pocToM copepxaHus cepebpa? OTBeT 00OCHyHTe C MOMOLLbIO aHanMaa CTPYKTYpHOro dakropa
WMHTEHCUBHOCTEWN PEHTIEHOBCKMX pedhriekcoB TBepAoro pacTeopa.



OnMCﬂHMeTeXHOﬂOFMMnpOBeAEHMﬂ.

KoHTponbHble paboTbl NpOXoadaT B MMCbMEHHOW hopMe. BpeMs BbINOMTHEHUS KOHTPONbHOM paboTbl — 2

Yaca.

TpeboBaHMA K BbINOMHEHUIO 3a4aHUN (UNK WKaNbl U KPUTEPUU OLLEHUBaHUA).

KOHTpOJ'IbHaﬂ pa60Ta oueHnBaeTCd No Konn4ecTByY BbIMNOJTHEHHbIX 3agaHun, npaBUNbHOCTU U NOJTHOTHI

BbIMOJIHEHUA Ka)XO0ro 3agaHuA.

20.2 NMpomexyToyHaa aTrectaums

rlp0Me)KyTO‘-IHaFI arrecrtauuna no gucumnniimHe oCcyuwecTBlideTCA C NOMOLbIO crneayrLmnx OueHOYHbIX

cpencTs: cobecepoBaHue no bunetam kK 3a4very.

lMepeyeHb BOMPOCOB K 3a4eTy 1 nopagok coopmuposarng KUM:

1. TMocTpoutb cTepeorpacdmyeckme Mpoekuun obwen M YacTHbIX MNpPOCTbIX OPM, a Takke
3MNeMeHTOB CMMMETPUM ToveuHbIX rpynn C,. MNMokasaTb COOTBETCTBYIOLMUE PYNMNOBLIE MHOXECTBA.
2. PelweTkn bpaBa TPUKIIMHHOW CUHIOHUN.

3. lNocTpouTb cTepeorpaduyeckue npoekumm obLerd M 4YacTHbIX MPOCTbIX OpPM, a TakKke
3NEMEHTOB CUMMETPUN TOYEeYHbIX rpynn Sy. MNokasaTb COOTBETCTBYIOLUME rPYMNMNOBbIE MHOXECTBA.
4. PeweTkn BpaBa MOHOKMNHHOW CUHIOHUMN.

5. lMocTtponTb cTepeorpaduyeckme npoekumn obLier M 4YacTHbIX MPOCTbIX OpM, a TaKke
3N1eMEHTOB CUMMETPUN TodeuHbIX rpynn C,,. [okasaTb COOTBETCTBYOLME rPYMNoBble MHOXECTBA.
6. PeweTkn bpaBa pombu4eckon CUHroHUK.

7. loctpouTb cTepeorpacdmyeckme npoekuun obuwen M 4YacTHbIX MPOCTbIX OpM, a TaKke
3NeMEeHTOB CUMMETPUN ToueuHbIX rpynn C,,. lNokasaTb COOTBETCTBYIOLLME rPYNNOBbIE MHOXECTBA.
8. PeweTkun bpaBa TpuroHanbHOW CUHIOHWMN.

9. lNocTpouTb cTepeorpaduyeckue npoekumm obLIerd WM 4YacTHbIX MPOCTbIX OpPM, a TaKke
3NEMEHTOB CUMMETPUN TodeyHbIX rpynn D,. [oka3aTb cooTBETCTBYOLLME TPYNNOBbIE MHOXECTBA.
10. PeweTkn BpaBa TeTparoHanbHOW CUHTOHUN.

11. TlocTpouTb cTepeorpaduyeckme nNpoekuMrM o6Lle M 4YacTHbIX MPOCTbIX POPM, a Takxke
3NEeMEHTOB CUMMETPUN ToYeYHbIX rpynn Dyy. MokasaTb COOTBETCTBYIOLME IPYNNOBbIE MHOXECTBA.
12. PeweTkn BpaBa rekcaroHanbHOM CUHIOHUM.

13. lMocTpouTb cTepeorpadumyeckne nNpoekuun oObLen M YacTHbIX MNPOCTbIX POPM, a TaKke
3NeMEHTOB CUMMETPUN ToYeUHbIX rpynn Dyy,. [NokasaTb COOTBETCTBYIOLLME IPYNNOBble MHOXECTBA.
14. PeweTkn BpaBa Kybu4yeckon CUHIOHUN.

15. TMocTpoutb cTepeorpaduyeckne npoekumm obLen M 4YacTHbIX MPOCTbIX (POPM, a Takke
3NeMeHTOB CUMMETPUN TouedHou rpynnel T. MNokasaTb ee rpynnoBoe MHOXECTBO.

16. BnvsiHue Trna XMMN4YEeCKON CBA3N Ha CTPYKTYPY KpUCTanmos.

17. TocTpouTb cTepeorpaduyveckne nNPoOeKuMn OOLLEN M 4YacTHbIX MPOCTbIX (QOPM, a TaKke
3NEeMEHTOB CUMMETPUN ToYeYHOoM rpynnbl Th. [oka3aTb ee rpynnoBoe MHOXECTBO.

18. Kpnctannuyeckume cTpykTypbl OMHapHbIX coeguHeHuin Tuna AB.

19. TNocTpoutb cTepeorpaduyeckme MNpoekuun obLWen N 4YacTHbIX MPOCTbIX QOPM, a Takke
3N1EMEHTOB CUMMETPUN ToYeYHOM rpynnbl Ty. MNokasaTb ee rpynnoBoe MHOXECTBO.

20. Kpuctannuyeckue CTpykTypbl BUHapHbIX coeamHeHun Tuna A,B.

21. TMocTpouTb cTepeorpaduyeckme npoekuun oblen M YacTHbIX MPOCThIX ¢opM, a Takke
3NeMeHTOB cuMMeTpun TodedHou rpynnel O. NokasaTb ee rpynnoBoe MHOXECTBO.

22. Kpuctannuyeckue CTpyKTypbl BUHapHbIX coegmHeHun Tuna AB,.

23. lMocTpouTb cTepeorpaduyeckue npoekuumnm oblen M YacTHbIX MPOCThIX opM, a Takke
3NeMeHTOB cMMMeETpUn TodedHom rpynnel Oy. MNoka3aTb ee rpynnoBoe MHOXECTBO.

24. Nonnmopdunam 1 N3oMopgur3M.

25. BUHTOBbIE OCU U NNOCKOCTN CKOMb3siLLLEro oTpaxeHus. [Npumepsl.

26. Tunbl ToueuHbIX AedekToB. PasynopsagoyveHue no WoTttku n dpeHkento.

27. TeopeMbl 0 cOYETaHUUN AIEMEHTOB CUMMETPUMN.

28. ToyeuHble aedeKkTbl NPU OTKIIOHEHUN OT CTEXUOMETPUMN.

29. NHpekcbl Munnepa aToMHbIX NIIOCKOCTEN U rpaHen KpucTanos.

30. ToyeHble AedekTbl NPY NErMPOBaAHUN N UX BUSHWE Ha CBOWCTBA KPUCTAaNIoB.

npoeKkunn

npoeKkunn

npoekunmn

npoekunmn

npoekunn

npoeKkunn

npoekuum

NpoeKLuo

npoeKuunto

npoeKuunto

NpoeKLuo

NpoeKLuo

31. AHuM30TpoOnMs KpuUcCTanmnoB. JKBMNOTEHUMArbHbIE MOBEPXHOCTU (PM3NYECKMX NPOLIECCOB Ha npumepe

TEeNnonpoBOAHOCTY B KpUCTannax pasfmyHbIX KaTeropui.
32. KaTeropuu, CUHFOHUU N KNacckl KpUCTanmnos.

33. CTpykTypHble TWMbI anMasa u cganepura.

34. CtpyktypHble Tunbl NaCl, CsCl n wnuHenn

35. B3anmmocBs3b MOHATUA — To4ve4yHas roynna, npaBulibHad CUCTeMa TO4YeK W nNpoCTbie (bOprI

Kpuctanman4eckmx MHOrorpaHHMKoB. M pumMepsbl.



36. [IoHOpHbIE N aKLenTopHble ToYeyHble AedekTbl. [Mpumepsl.

37. MNpocTbie n crnoxHble (OPMbl KPUCTANIMYECKUX MHOTOrPaHHMKOB Kak OpOuTbl TOYEYHbIX rPymnn CUMMETPUN.
Mpymepsbl.

38. CucrtemaTtuka knaccos cummeTpum kpuctannoB LleHdpnuca u epmana-MoreHa (MexgyHapogHas
cuctema).

39. Cucrtematmka NpPOCTPAHCTBEHHbIX rpynn cummeTpun kpuctannos LUWendpnuca u epmaHa-MoreHa
(MexayHapoaHasi cuctema).

40. MNoHaTMe 0 NpsMon n obpaTHON peLleTKe.

41. CuctemMbl aTOMHbIX Y MOHHbIX PagnycoB.

42. CTpyKTypbl HEOPraHM4YeCKUX NOMMMEPOB.

43. CTpyKTYpbl XXUOKNX KPUCTassoB.

44. CtpykTypbl doynnepeHoB U HAHOTPYOOK.

45. KBasunepuognyeckme kpuctannbl. OcoOeHHOCTM nx CBOWCTB. Npumepsl.

B kaxxdom KWIM nio 2 eonpoca. OGUH u3 KOmopbIX MOXem S6/1iMbCS MPakmu4yeckum 3adaHuem. .

OnuncaHne TexHonormm nposeneHuns.

Mocne nonyyeHus ctyaeHTom 6uneta KUM u 6naHka nucta otBeTa, CaMOCTOATENBHO BbINOMHSAOTCS 3a-
paHua KMM B nucbMeHHon hopme. Bpems noarotoBku 45 MUHYT. [pun BbICTaBIEHUN NTOFOBOW OLIEHKM MO Npome-
XKYTOYHOW aTTeCTauun y4nTbIBAETCA akTUBHOCTb U YCNELIHOCTb paboThl CTyAEeHTa Ha aTanax TeKyLero KOHTpons
yCrneBaeMocCTH.

TpeboBaHUS K BbINONHEHWNIO 3aaHWI, LIKanbl 1 KPUTEPUM OLIEHUBAHMS

MonHbin oTBeT Ha Bonpocbl KMM. [JeMOHCTpaums HaBbIiKOB MOMYYEHHbIX
OTINNYHO 3HaHWN. VicuepnbiBatoLwmMii OTBET Ha AOMNOSTHUTENbHbLIE BOMPOCHI N0 TEMaTK-
Ke, He CBSA3aHHOWN C OCHOBHbIMM BONPOCaMM.

HepoctaTtoyHo nonHbln oTBeT Ha Bonpockl KUM, npy NOHMMaHMM OCHOBHbIX
XOpOoLUo MOMNOXEHNA TEOPUN U YMEHUN MX UCMONb30BaTb. [ONyckalTcsl He3Hauu-
TenbHble OLWNOKK, CMpaBMEHHbIE CAMOCTOSATENbHO.

HepoctatoyHo nonHbi oTBeT Ha Bonpocbl KMM. [demoHcTpaums 3HaHWui
TONbKO OCHOBHbIX NOHATUN 6e3 yrnybnexHns B geTannsaumio.
HeyO0BNEeTBOPUTENBHO HeT otBeTa 6onee yem Ha 50% y4ebHoro marepuana.

yOooBIeTBOPUTESIbHO




