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1. HEJIN U 3AJAYN OCBOEHU A JTUCHUITTINHbBI

1.1. He.]'ll/l 0CBOCHUSA JHCHMUIIIMHBI «KpI/ICTaJIHOXI/IMI/Iﬂ»I pacIupuThb 3HAHUA CTYJICHTOB O
CBOMCTBaX TBEPABIX BCHIECCTB U SaKOHOMepHOCTeI\/II HNX M3MCHCHH, BCKPBITH CBA3b MCXKY aTOMHBIM
CTPOCHUCM KPUCTAJJIOB U UX XUMHUYCCKUMU, (1)I/I3I/I‘IGCKI/IMI/I U TCOMCTPHUICCKUMHU CBOIMCTBaMH.

1.2. 3agaum ocBoeHMss AUCHMIUIMHBI «KpHCTA/UIOXHMHS»: O3HAKOMJIEHHE C
KPUCTAJUIMYECKOM  CTPYKTYpol W crmocobamMu €€  MOJECIMpPOBAaHMS, C  OCHOBaMH
PEHTICHOCTPYKTYPHOTO aHalii3a; C TpPyNINaMH CHUMMETPUM U CTPYKTYPHBIMH KJIACCaMHU; C
OCHOBHBIMH TIOHATUSIMH KPUCTAITIOXUMHS.

2. MECTO JUCIUIIVIMHBI B CTPYKTYPE OIIOII

2.1. YueOnasa aucnumimHa «Kpucrajmnoxumusi» OTHOCUTCS K  (DaKyJIbTaTUBHBIM
nucuurnHam @.08. u ocBamBaeTcs B 5 cemecTpe.

2.2. Jlnsi M3y4eHHsl TaHHON y4eOHOM TMCUUIIMHBI (MOXYJIs) HEOOXOAUMBI CJIeaylonue
3HAHUS, YMEHNsl, HABbIKH, (JopMHUpPYyeMble NMPeAlIeCTBYIOIUMH y4eOHBIMU AUCHUILIHHAMHA
(Mmonpyasmm):

- Yu4eOHBIi KypcC JIOTMYECKH CBsI3aH C TEOPETUYECKHMMH OCHOBaMHU OOIIEH XUMHH U
HEOPTaHWYECKON XUMUU, aHATTUTHIECKOHN, PU3UKOI, MaTeMaTHKOH (TreoMeTpHe 0COOCHHO).

3HAHUA: MECTO KPUCTAIJIOXUMUH B Py APYTUX €CTECTBEHHBIX TUCIMILINH, €€ 3HAUCHUE B
KU3HH COBPEMEHHOTO O0OIIecTBa, CHocoObl MOAETHPOBAHUS KPUCTAJUIMYECKOH CTPYKTYpBI; C
OCHOBaMHU PEHTTEHOCTPYKTYPHOTO aHalu3a; TPYMNbl CHMMETPUM € CTPYKTYpPHBIE KJIAacChl;
OCHOBHBIMH MOHSATHSAMH KPHCTATIOXUMUST; CHCTEMATHUECKON KPUCTANIOXUMHUHU.

YMeHus: onpeAensiTs CTpOeHNEe KPUCTAIUIOB, UX CHMMETPHIO, IPUPOJTY CBSI3EeH B KpHUCTaIaX,
MIPOTHO3HPOBATH MX IJIEKTPUICCKUE, ONITUICCKIEC MArHUTHBIC U JpyTrHe cBoHCTBA. OCYIIECTBIIATE B
71a060paTOPHBIX YCIOBUSX BBIPAIIMBAHNE KPUCTAJUIOB OT/IEIbHBIX BEIIECTB U OMUCHIBATh UX C TOUKH
3peHUS] CAMMETPHH.

HaBbiku: TexHUKH 0€30MaCHOCTH MPH BBIMOJHEHUH paboOT B J1aOOpaTOPHH, PETUCTPALUU U
00paboTKH PE3yJbTaTOB HJKCIEPUMEHTOB, METOJaMHU OTOOpa Marepuaia Ijs TeOPEeTUYECKHUX
3aHATUHN U TaOOPaTOPHBIX PadoT.

2.3. locaenyromue yyeOHble TUCHUILIHHBI (MOAY/IH) U (M) NPAKTHKH, VIS KOTOPBIX
HEO0X0AMMbI 3HAHUS, YMEHHS, HABBLIKH, (popMHUpyeMble TAHHON Y4YeOHOM JUCHMILUIMHOM
(MmonxyJiem):

- usnueckast ¥ KOJIJIOWIHAS] XUMHS,

- (pu3MUecKuX METOJI0B aHAJIM3a,
- (hapMaLeBTHUECKUI aHAIN3.

3. NTAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 11O AUCHUIIJIMHE

[Ipouiecc OCBOGHMSI TUCHUIUIMHBI (MOJIyJis) HampaBieH Ha (QOpPMHUpPOBAHHE SJIEMEHTOB
caenyromen(nx) kommerenuuu(uit) B coorBerctBur ¢ ®I'OC BO u OIIOII BO no manHomy
HAPAaBJIEHUIO MOJATOTOBKHY / CHIEIIUAIEHOCTH
npogeccuonanvuvix (I11K):

[1K-3 CnocobeH ToTOBUTH OOBEKTHI HCCIIEOBaHMS (BEHIECTBA CUHTETHYECKOTO W MPUPOTHOTO
MIPOUCXOKICHUSI, MATEPUAJIBI U TIP.) U MPOBOJAUTH UX U3YUCHHUE 110 3aJaHHBIM METOIUKAM



Tadauua 1. lekoMno3nuus pe3yaibTaTOB 00y4eHHs

MPEKYpPCOPOB U
TOTOBOU
MPOAYKIIUH

TOTOBOU
MPOTYKIIUU

MPEKYPCOPOB U
TOTOBOU
MPOAYKIUU

Kon n [Inanupyemblie pe3yabTaThl 00yUYEHUS O TUCIUTUIHHE
Kon HanMEHOBaHUE (MoyI10)
KOMIIETeH WHJIUKATOpa
42078 JOCTUKEHUS 3nats (1) YwMmerts (2) Bnagets (3)
KOMIETEHITUH
1IK-3 [1K-3.1 I'oToBUT - CBOMCTBa U - TOTOBUTH - HaBBIKaMU
00BEKTHI XapaKTEPUCTHKU 00BEKTHI paboThI ¢
HCCIIEI0BAHUS 00BEKTOB HCCIIE0BAHUS o0BeKTaMU
HCCJICIOBAHNY WCCJICIOBAHMS
[TK-3.2 IIpoBoaut - METOJIUKH K - IPOBOJIUTh - HaBBIKAMH
AKCIIEPUMEHTAJIbH | SKCIEPUMEHTAIBH | DKCIMEPUMEHTAIBH paboThI ¢
bIe pabOTHI MO bIM paboTam bIe pabOTHI MO TOTOBBIMU
TOTOBBIM TOTOBBIM METOJAMKAMHU K
METOANKaM METOANKaM AKCIIEPUMEHTAIbH
BIM paboTam
[TK-3.3 IIpoBoaut - METOJTUKH K - IPOBOJIUTH - HaBBIKAMH
pacyeTHo - pacueTHo — pacyeTHo - paboThI ¢
TEOPETHUECKUE TEOPETUUECKUM TEOPETUUECKHE 3a/IaHHBIMU
HCCIIC0OBAHMS 110 HCCIICIOBAHMSIM HCCIICOBAHMS 110 METOJMKAMHU K
3a/1aHHBIM 3aJIaHHBIM pacyeTHo —
METOAMKaM METOAMKAM TEOPETUUECKUM
MCCJICIOBAHUSM
IIK-3.4 - CTaHJAPTHBIE - BBIIIOJIHATD - HaBBIKAMH
Brimonnaser OTIepaINH TIPU CTaHJapTHBIE paboTHI HA
CTaHAapTHbIE pabote Ha onepaluu npu BBICOKOTEXHOJIOTH
oTiepaluu Mpu BBICOKOTEXHOJIOTH pabote Ha YHOM XUMHYECKOM
pabote Ha YHOM XMMHUYECKOM | BBICOKOTEXHOJIOTH 00opya0BaHUU
BBICOKOTEXHOJIOTH 000py10BaHUM YHOM XUMHYECKOM
YHOM XUMHUYECKOM 00opyaoBaHUU
000pyTI0BaHUU
IIK-3.5 - OCHOBHBIE - OCYILIECTBIIATh - HaBBIKAaMH
OcymecTBisieT XapaKTePUCTUKHU KOHTPOJIb paboThI ¢
KOHTPOJIb KauecTBa ChIPhS, KauecTBa ChIpbsl, | KAYECTBOM CHIPBA,
KadecTBa ChIPhA, KOMITOHEHTOB U KOMITOHEHTOB U KOMITOHEHTOB 1
KOMITOHEHTOB U BBIITyCKaeMOM BBIITyCKaeMOM BBIITyCKaeMOM
BBITyCKaeMOM MIPOTYKITUH MIPOTYKITUH TTPOTYKITHH
MPOAYKIIHNH
[1K-3.6 IIpoBoaut - TACMOPTHU3ALUIO - IPOBOJIUTH -HaBBbIKaMHU
MacropTU3aLUIO BEILIECTB U MacrnopTU3aIUIO paboThI ¢
BEIIIECTB U MaTepHuaoB BEILIECTB U nacropTu3aiuen
MaTepuaioB MaTepuaioB BEILIECTB U
MaTepHaJIOB
[IK-3.7 Tectupyer | - HOBbIE METOJUKU - TECTUPOBATh - HaBbIKaMU
HOBBIE METOJIUKH KOHTPOJIS CBIPbS, | HOBBIE METOJIUKH | pabOThI C HOBBIMHU
KOHTPOJIS ChIPbS, MIPEKYyPCOPOB U KOHTPOJIS ChIPbS, METOAMKaAMHU

KOHTPOJIS ChIPbS,
MIPEKYPCOPOB U
TOTOBOH
MPOAYKITUH




4. CTPYKTYPA U COJAEPKAHUE JUCHUTIIAHBI (MOIYJIST)

O6ma;1 TPYAOCMKOCTb AUCHUINIMHBI B COOTBCTCTBUU C y‘-Ie6HBIM IUTAHOM COCTaBJIACT 2

3aueTHbIe euHUIBI (72 Jaca).

Tpyl0OeMKOCTh OTIENIBHBIX BHUJOB y4eOHOW pPabOThHl CTYJAEHTOB OYHOW, OYHO-320YHOH U

3a049HOM (popM 00yueHUs TTpuBeeHa B Tadmie 2.1.

Tadauua 2.1. TpynoeMKoCTh 0T/1e/1bHBIX BUA0B Y4e0HO0#l padoThI 10 (hpopMaM 00yUeHUs

Bun yueGHoI 1 BHeyueOHOI paboThbI JUIsL OYHOM IUIS OYHO- JUISL 3a09HOM
dhopmbl 3a09HOM bopmbl
o0yueHus bopmbl o0yueHus
oOyJeHus
O0BeM IUCLUIUIMHEL B 3a4ETHBIX SIUHULIAX 2
OO0beM TUCIMIUIMHBI B aKaJJICMHUECKUX Yacax 72
KonrtakTHas paboTta oOyJaronmxcs ¢ 54
npenojiaBaresieM (BCero), B TOM 4uciie (Jac.):
- 3aHSTHS JICKIIMOHHOTO TUIIA, B TOM YHCIIC: 18
- IpaKTU4eCcKasi MOATrOTOBKA (eciu
MIPETYCMOTPEHA)
- 3aHATUS CEMHHApPCKOTO TUMa (CEMUHApHI, 16
MPaKTUYECKHe, TAOOpaTOPHBIE), B TOM YHUCIIE:
- IpaKTU4eCcKasi MOATOTOBKA (eCiH
MIPETYCMOTPEHA)
- B X0/I¢ TIOJITOTOBKH U 3aIUTHI KYPCOBOW pabOTHI
- KOHCYbTaIwsl (IpeadK3aMeHaIMOHHAs )
- MPOMEKYTOYHASI ATTECTAINS 110 TUCITUTUIHHE
CamocTtosTenbHas paboTta o0yyaronmxcs (Jac.) 18
dopma NpOMEKYTOUHON aTTECTAUN 3a4€T —
oOyudaromierocs (3a4er/sk3ameH), cemecTp (bl) 5 cemectp

CoxepxaHue IUCIUIUIMHBI, CTPYKTYpPHUpPOBaHHOE IO TemaMm (pas3zeliaM) C yKa3aHUueM
OTBEJICHHOTO Ha HHUX KOJIMYECTBA aKaJCMUYCCKHX YacOB M BHJOB YYCOHBIX 3aHATHH W
CaMOCTOSITEIILHOM pabOTHI, I KaKI0H (hOpMBI 00yUeHUS TpeCTaBlIeHO B Tabmie 2.2.

Tadoauua 2.2. CTpyKTYypa U coepaHue I1CHHILT

HHBI (MO1YJIs1)

015 04HOU hopmul 0Oyuenusn

KonrakTtHas paboTa, dac.

J 113

JIP

Paznen, Tema muCIMITITNHBL B
(Momyst)

11

JIP

III1 TII1

KP | CP,
/ Jac.
KIT

HUroro gwacos

®opma
TEKYIETO
KOHTPOJIS
YCHEBAaEMOCT
u, popma
MIPOMEXKYTOY
HOI
aTTeCcTallH
[no

cemecmpam]

CemecTp 5.

Tema 1. Obwue npedcmasaenusi o | 2
KPUCMALNAX, — KPUCMALIUYECKOM
seujecmse, ceoticmeax
KPUCMALTUYECKUX 8eLeCmE

Pevituarosas
KOHTPOJIbHAS
pabota 1
TecToBrIi




KonrakTtHas padora, dac. dopma
m TEKYIIero
m AP § KOH}”II’pOHSI
Paznen, Tema AuCUUIIIIMHBL B B s | KP | CP, (:; YCIIeBaEMOCT
(Mojtyst) T | T o | T K/H ac. E;; u, popma
= MIPOMEXYTOY
11 11 I111 HOM
KOHTPOITh
CobecenoBan
ue
JlaGopaTopHa
st pabora |
Tema 2. Ocnognvie nouamus | 2 4 2 8 | KonrponbHas
KpUCMAIIOXUMUU pabora 2
TecToBbIi
KOHTPOJIb
CobecenoBan
ue
JlaGopaTtopHa
s pabota 2
Tema 3. Dakmopwt, | 2 4 2 8 | KontponbpHas
onpeoenarowue CmMpyKmypy pabota 2
KpUCManios CobecenoBan
ue
Tema 4. Tunvl xumuueckux cesazeu | 2 4 2 8 | Konrponbnas
8 KpUCmaniax pabota 2
CobecenoBan
ue
Tema 5. 3asucumocms ¢usurxo- | 2 4 2 8 | KonrponbHas
XUMUUECKUX CBOUCME KPUCANNI08 paborta2
Oom uUx cmpoeHus CobecenoBan
ue
Tema 6. Cmpoenue peanvhoco | 2 4 2 8 | CobecenoBan
Kpucmauiia ne
JlaboparopHa
s paboTa 3
Tema 7. Kpucmanroxumuwecxkue | 2 4 2 8 CobecenoBan
3aKOHOMEPHOCHU 8 ue
nepuooutecKoll cucmeme
Tema 8. Xumusa wneopeanuueckux | 2 4 2 8 | CobGecenoBan
coeOuneHu ne
Tema 9. Kpucmannoxumus | 2 4 2 8 | CobGecenoBan
OpP2aHU4eCKUX COeOUHeHUU ue
KoncyabTanuu
KonTtpoan npome:kyTouHoi Jaubr
aTTecTalun
HUTOI'O 3a cemectp: 18 36 18 | 72
HToro 3a Bech mepuos 18 36 18 | 72

Ipumeuanue: JI — nexuus; 113 — mpakrtudeckoe 3aHsTHe, cemuHap; JIP — maGoparopnas
pabota; III1 — npaktuyeckas noxaroroska; KP / KII — kypcoBast padota / kypcoBoii nmpoekt; CP —

camocTosiTeNbHas paboTa

Tadiuma 3. MarTpuna COOTHeCeHHMsl pa3feioB, TeM Y4eOHOW AUCHUIUIMHBI (MOAyJas) W

(popMupyeMbIX KOMIIETEeH M A




Paznen, Tema Kon-Bo wacoB Kop xommereHuum OO0mree

JTUCITUTUTHBI (MOYJIs1) [IK-3 KOJIMYECTBO
KOMITCTCHITUHM
Tema 1. Obwue npedcmasnenus 8 + 1
o KpUucmaiax,

Kpucmaiiu4eCKkom eewecmee,
ceolicmeax KpucmaiiludecKux

sewecme

Tema 2. OcHoeHbie nonsmus 8 + 1
KPUCMATIOXUMUU

Tema 3. Daxmopet, 8 + 1
onpeoensoujue CMpPYKmMypy

KpUCMaiios

Tema 4. Tuner xumuueckux 8 + 1

ceszell 6 Kpucmaiiax

Tema 5. 3asucumocmv gusuxo- 8 + 1
XUMUYECKUX ceoticme
KPUCMAILI08 OM UX CIMPOEHUs.

Tema 6. Cmpoenue peanvroco 8 + |
Kpucmania

Tema 7. Kpucmannoxumuueckue 8 + 1
3aKOHOMepHOCmU 8

nepuoouyecKol cucmeme

Tema 8. Xumus neopeanuyeckux 8 + |
coeouHeHuti
Tema 9. Kpucmannoxumus 8 + 1

Op2aHU4ecKux coOeOUHeHull

Htoro 72

KpaTkoe cogepxanue yueOHOI JMCIUIITHHBI.

Tema 1. [loHsAiTHE 0 KPHCTAIAX U KPHUCTAJIMYECKOM BelllecTBe

VYcraHoBJIeHHE 3aKOHOB BHEIIHEH (POPMBI KPUCTAILTIOB. 3aKOH TPAHHBIX YTJIOB.

CBoiicTBa KpUCTAJUIOB: aHU3ATPOIHOCTb, OAHOPOIHOCTh, CIOCOOHOCTh K CAaMOOTPaHUYEHHUIO,
HaJM4Me TNOCTOSHHOW TEMIEpaTypbl IUIABJICHHS, CUMMETpUs. CUMMETpHUs KPHUCTAJUIOB KaK HX
CBOICTBO U MeTOA U3yueHus. [[oHATHE O CUMMETPUH, JIEMEHTHI CUMMETPHUH, CI0KEHUE DJIEMEHTOB
CUMMETPUH, BBIBOJ TPUALATH JBYX BUJOB CUMMETPHUU BHEIIHEN (POPMBI KPUCTAILIOB.

dopma KpUCTAJUIMYECKUX MHOTrOrpaHHHKOB. [loHstue mpoctoit dopmel. IIpoctie popmer
KpUCTAJUIOB HU3IIEH, cpeaHedl W KyOudeckod (BbICHIEH) CHHTOHMH. BO3MOXHBIE TpaHu
KPHUCTAJUIOB. /IBOMHUKH U 3aKOHOMEPHBIE CPOCTKHU.

3aKOH [eJbIX 4YHMCEe M  AaHAIUTUYECKHE METOAbl  OINHCAaHHUA  KPUCTAUIMYECKHUX
MHOTOTpAaHHMKOB. BpIBox  3akoHa menbix uucen. Kpucramiorpadguyeckue  CHMBOJIBI.
Marematnuyeckoe onpeieIeHue CUMBOJIOB IT'PaHU. Y CTAHOBKA KPHUCTAJUIOB.



IlonsiTHE O MOHOKpHCTauIE M €ro Npou3BojcTBE. CBS3p KPUCTAUIOXUMHHM C JIPYTMMH
HayKaMH.

Tema 2. OcHOBHBIEC IOHATHS KPUCTANJIOXUMHUH

I'eomeTprueckass Teopusi CTPYKTypbl Kpucramia. lloHATHE KpUCTAIUIMUECKON PpELIETKH.
Kpurcramnuecknii MHOTOIpaHHHK U pelIeTKa KpUCTAILIA.

Tpancnsanus Kak BUA CUMMETPUHM M CHMMETpPHUYECKOe NpeoOpazoBaHHME, OCh TPAHCIIALNH,
TpaHCISMOHHAsA Tpymmna (Trpylna MepeHOCOB WM KpUcTaliMueckas pemierka). [lnockue cetku
pemetku. 14 pemerok bpaso.

[TonsiTHe 0 KpUCTANIMYECKOM aHAJIM3E.

Teopus ctpykrypsl kpuctamuioB E. C. denoposa - Lllendnuca. IIpocTpaHCTBEHHBIE IPYTIIBI
CUMMETPUH.

DNEeMEHTBI CUMMETPUYHOCTH: TUIOCKOCTh CKOJIB3AIIETO OTPaKEHUs, BUHTOBAs ocbh. 230 BUI0OB
CUMMETPUH, XapaKTepU3YIOUIUX BHYTPEHHIOI CUMMETpUI0 KpucTaiioB. [loHsTHEe 0 mpaBMIIbHOMN
cucteMme Touek. PegopOBCKUE IPYIIIBI CUMMETPHH.

[lepBbie onpezeneHuss aTOMHBIX CTPYKTYpP KPUCTAJIJIOB MPHU MOMOIIM PEHTTEHOBCKUX Jy4eH.
BbIBOJT OCHOBHOH (OpPMYIBI PEHTTEHOCTPYKTYpPHOro aHanuza. OmnpeneneHue MEKIUIOCKOCTHBIX
paccTosHUM B KpUCTa/UIax ¥ B3aUMHOE PAacloIOXKEHHE B HUX aTOMOB (CTPYKTYPHBIX €UHHUII).

Omnpenenenne CTpyKTypbl YUCTBIX METAJUIOB: MEAM, O-KEJI€3a, MATHUSI.

UYucno npaBUWIBHBIX CHCTEM TOYEK B CTpyKType. CTpyKTypa KpHcTawiia U CTPYKTYpPHBIM THUII.
Crpyktypsl anmasza u rpadura. [Ipocteiimme CTpyKTypHBbIE THUIBI coeluHeHHH AX: xyopuaa
HaTpus, xJjopunaa 1esus, chanepura (ZnS), Bropuuta (ZnS), HukenwHa (apceHunga Hukens NiS),
6opuutpuaa (BN).

KoopaunannonHoe yucio (K.4.) 1 KOOpAUHAIIMOHHBI MHOTOTPaHHUK (K.M.).

[Tpocreiitme ctpyktypbl Tuna AX, u A,X. Ctpykrypusiid tun ¢moopura (CaF,), pyruna
(T10,), xpuctobanmura (Si0,), nuokcuna yriaepona, muputa (FeS;). Ompenenenne KU u KM B
CTPYKTypax pa3HOIo THIIA.

CTpyKTypbl ¢ mapamMeTpamMu u 0e3 mapaMeTpoB. BBIYHCIIEHHE MEXKAaTOMHBIX PAaCCTOSHUN WU
BaJICHTHBIX YTJIOB B CTPYKTYpaX.

Tema 3. ®axkTopsbl, onpeaesoNne CTPYKTYPY KpHCTALIA

I'eTreponecmuueckre 1 TOMOJECMUYECKHE CTPYKTYPHI.

D¢ dextuBHble panumychl HOHOB. OrmpeneneHHe HOHHBIX M aTOMHBIX paguycoB. MeTon
M300paKeHHUs] KPUCTAUIMYECKUX CTPYKTYp IIapaMy pa3HbIX pa3MepoB (Teopus HIapOBBIX
YIAaKOBOK), = TEOMETPHUYECKUH  XapakTep  CTPYKTYp,  HOJMIIPUYECKOE  H300pa)keHue
KPUCTAJUIMYECKUX CTPYKTYP.

3aBUCUMOCTh KOOPAMHALIMOHHOTO YHUCJIa OT OTHOCHUTENBHBIX pPa3MEPOB aTOMOB M HOHOB.
I'eomeTpuyeckne npeaensl yCTONYMBOCTH CTPYKTYP C Pa3IMYHBIMU KOOPJAMHAIIMOHHBIMY YHCIAMU.

[Tonsspu3zanus HOHOB. 3aBUCHMOCTb Pa3MEPOB ATOMOB U HOHOB OT KOOPAMHAIIMOHHBIX YHCEI.

CrpykrypHbIil TUIl nepoBeHHTa. [lonspusanusi HOHOB B TajJOWIHBIX COEIMHEHUSX cepedpa.
3aBUCHUMOCTb MEKaTOMHBIX paccTossHUN 0T KU MOHHBIX KPUCTaUIOB U METAJLIOB.

BinsiHMEe MONSpU3allMOHHBIX CBOMCTB KAaTHOHA W aHWOHA HA CTPYKTYpPY COCIMHEHHH THIA
AX,. Crnoucteie ctpykTypsl. Ctpykrypubie Tunbel CdCl,, CdJ,, MoS,, Mg(OH),, Mn(OH),,
Ca(OH)..

BnusiHue nonspusanyuy Ha CTPyKTypy KPHCTaJIOB.

[TpaBuno I'onpammuaTa.

Tema 4. Tunbl XMuMHYECKUX CBAA3eil B KPUCTAJLIAX
DnexTpoHHas CTpyKTypa atoMoB. CTpyKTypa aToMHBIX siaep. [Ipupona anexkrpoHa.
HopwmanbHoe 1 Bo30OysxaeHHoe coctosinue atoMoB. Mownsl. [lonarue nonnoe cesasu. CtpoeHue
WOHHBIX KPHUCTAUIOB. ODHEPIUs PEUIETKH HOHHBIX KpHUCTALUIOB. DOpMyJbl DHEPIMM PELIETKH
KPUCTAJUIOB. DKCIIEPUMEHTAJIbHBIE METOJbl MPOBEPKU (OpMYJ ISl pacuyera SHEPTUU PELICTKH.



Kpyrosoit mporniecc bopna — I'abepa. IloHsTHe KOBaJeHTHOW CBs3M, €€ IMPHPOJA, CBOICTBA,
Pa3HOBHUJIHOCTH, KOOPJAMHAIIMOHHAS CBSI3b KAK PA3HOBUHOCTh KOBAJIEHTHOM CBS3H.

CrpyKTypa MNpOCTBIX BEIIECTB C KOBaJCHTHBIMH CBs3siMM, mpaBwio IOm - Pozepn,
IPUMEHEHUE ero s OOBSCHEHHS KPHUCTAUIMYECKUX CTPYKTYp KPHCTAUIMYECKUX BEIECTB C
KOBQJICHTHOH CBA3bI0. KpHcTammnueckue CTpyKTypbl OMHApHBIX M O0Jiee CIOXKHBIX COCIMHEHUI.
IIpaBuno IIupcona.

CucrteMa TeTpas’/IpMYECKUX KOBAJICHTHBIX «paaumycoB». OctarouHas cBs3b (Ban - gep -
Baanbca). DHeprus pemeTku KpucTayioB ¢ Ban - gep - BaanbcoBoii CBs3bI0.

Mertannuueckas cBsa3b. llpupona M CBOMCTBA METANIMYECKOW CBSI3U. 30HHAs TEOpPHUs
KpHCTAJUIOB. DHEPreTUYECKUN CHEKTP 3JIEKTPOHOB B KpucTamuiax. CBONCTBA METalNIOB B CBETE
30HHOM TEOpHH, MPUMEHEHHE ee Ui OOBSCHEHUS CBOMCTB JIPYIHX KPHUCTAIIMYECKUX BEIECTB.
Knaccudukanuss KpucTaljloB ¢ TOYKH 3pEHHsS] 30HHOM Teopuu. M3054TOphI, MOIYNpOBOAHUKH,
IIPOBOJTHUKH.

OHeprus pemeTkd METaUIMYEeCKOro KPpUCTaJIa. DIIEKTPOHHAS SMHUCCHS TIOTPAaHUYHOIO CJIOS
MeTajula ¢ TOYKHU 3pEHUS 30HHON TEOPUHU.

[IpomexxyTouHbIE TUIIBI CBSI3€M B KpUcTayiax. [[oHATHE 0 IPOMEKYTOUHBIX THUIIAX CBSA3H.

Bonoponnas cBs3b. MoHHO-KOBaneHTHbIE CBSI3U. KOBaJIEHTHO-METANIMYECKUE  CBSI3U.
ITonynpoBonauku. MloHHO-MeTaummueckue cBsA3u. MIHTepMeTaIuInuecKkue CoOeTMHEHMSL.

Tema 5. 3aBucuMoCTh PU3UKO-XUMHUYECKHX CBONCTB KPUCTAJJIOB OT UX CTPOEHHUS

3aBUCUMOCTh (PU3UKO-XMMUYECKUX CBOMCTB TBEP/BIX BEILECTB OT TUIIA XUMHUYECKUX CBS3EH B
KpUCTaUIaX. OJEKTPUYECKUE CBOMCTBA METAUIOB, T'OMEOIIOJISIPHBIX COEIMHEHHWM, WOHHBIX
KPHUCTAJIJIOB, KPUCTAIJIOB C 1€()eKTHBIMU CTPYKTYpaMH.

OnTuyeckre CBOMCTBA HMOHHBIX KPHUCTAJUIOB, T'OMEOIOJISIPHBIX BEIIECTB, MOJIEKYJSPHBIX
kpuctauioB. KoBkocts metamioB. CnaiiHocTh. lloHATHE 0 cnaiiHOCTH, NpHUpoja CHANHHOCTH.
Teopus cmaitHoctu 1O. B. Bynsoa.

Koo duumeHTsl MeXaHHYeCcKOro CKaTusi M TEPMHMUYECKOI'O pacIIMpeHHus. 3aBHCUMOCTh
KOA(p(UIIMEHTOB MEXaHUYECKOr0 CXKaTHUS W TEPMHUUYECKOTO pPACIIUPEHHs OT TUMa IUIOTHeHIen
YIIAKOBKH, MEKATOMHOI'O PACCTOSIHUSA B CTPYKTYpE, I0JI1 pPU3ALIMOHHBIX CBOMCTB KaTUOHA.

TBepmocTh W TeMmmeparypa IUIAaBJICHHS. 3aBUCUMOCTh 3THX CBOWCTB OT THIIA CBSI3UM B
KpUCTa/UIaX, TUIIA CTPYKTYpbI, MEXATOMHOI'O pAacCTOSHUSA, BAJIEHTHOCTH KAaTHOHA, €ro
AIIEKTPOHHOIO CTPOCHHSI.

Bnusinue BoJIOpoTHOM CBSI3M HA (PU3UKO-XUMHUYECKHE CBOMCTBA KPUCTAIIMUECKUX BEIIECTB.

Oddext wnonHoro oskpanupoBaHus. CoelIWHEHUS 3aKPHITOTO M OTKPBITOTO  THIA.
OnekTpocTaTuueckas Teopus 3kpanuposanusa Koccens, ['onpMimmuara — Ban — Apxens. BausHue
s¢d¢deKkTa MOHHOTO SKpAaHUPOBAHUS Ha PACTBOPUMOCTh, TEMIEpaTypy KHIIEHUS U TeMIepaTypy
IIJIaBJICHUS KPUCTAJUINYECKUX BEILECTB.

PacTBOpUMOCTP KPUCTAINIMYECKUX BELIECTB. 3aBUCHMOCTH PACTBOPUMOCTH KPUCTAJLUIOB OT
COOTHOILICHUS] MOHHBIX PAaJUYyCOB B CTPYKTYpe, IUIOTHOCTH peleTKH, 3(dekra 3xpaHHUpOBaHUS,
AJIEKTPOHHOTI'O CTPOEHUS MOHOB, IMOJISPU3ALMOHHBIX CBOMCTB KaTMOHA M AaHHWOHA, a TaK)Xe TUIA
CTPYKTYpPBbI (KOOpAMHAIIMOHHAS, CIIOMCTas, MOJIEKYJISIpHAs ). MarHUTHbIE CBOMCTBA KPUCTAJIIIOB.

Tema 6. CTpoeHne peajbHOI0 KpHCTAJLIA

WneanbHblil 1 peanbHbI KPUCTAUL. KpUCTAJUIMUECKOe U aMopdHoe cocTosHue. OTKIOHEHHE
BHEIIIHEH (GOPMBI peabHBIX KPUCTAIIIOB OT UJICATIbHBIX FEOMETPHUUECKUX 3aKOHOB.

Toueunbie JepeKThl B aTOMHOM CTPYKType KpHCTalsla: B METAJUIMUYECKOM KpHUCTalje, B
WOHHBIX KpHUCTa/UlaX, B KpUCTallIax C KOB&JICHTHBIMM U BaH-nep-BaanbcoBeiMu CBA3sSIMY;
TOUYEYHbIE AEPEKThI, CBA3aHHbIE C IPUMECHBIMU aTOMaMHU.

Jluciokaium: TUHelHble, BHHTOBBIE, 00pa30BaHKE U IBM)KEHUE TUCIIOKAIMH.

3aBUCUMOCTh  (U3UKO-XUMHUYECKHX CBOWCTB KPHUCTAUIOB OT PEATbHOM CTPYKTYPHI.
Jlucnokauuu M TNPOYHOCTH MaTepuasioB. Mertoabl oOHapyXeHUs JeeKTOB KPHUCTAJLIOB.



3aBUCHMOCTb JIEKTPUYECKUX CBOWCTB IOJIYIPOBOJAHHUKOBBIX KPHCTAUIOB OT HUX pEaJbHON
CTPYKTYypbl. ONTHYECKHE CBOWCTBAa HOHHBIX KPUCTAJIIIOB, 3aBUCSIIUE OT AEPEKTOB KpHUCTaIa.

Tema 7. Kpucrajuinyeckue 3aKOHOMEPHOCTH B MEPUOANYECKOH cCUCTEMeE

Kpucrannuueckue CTPYKTypbl MCTUHHBIX MeTasioB. Haumbonee pacmpocTpaHEeHHBIE THITBI
CTPYKTYp METaJIJIOB: FeKcaroHajlbHas IUIOTHEIas yrmakoBKa, KyOudeckasl MIOTHEHIIas yIaKoBKa,
00BEMHO-1IEHTPUPOBaHHAs yIIakoBKa. KoopIMHAIIMOHHBIE YHCIa METAJLIOB.

Oco0OeHHOCTH CTPYKTYyp Maprasiia, pTyTH, LUHKA, pOMOO3JIPHUYECKUX U TIeKCaroHaJbHbBIX
CTPYKTYP.

Kpucrannnueckue cTpykTypsl 2seMeHTOB riaBHbeIX noarpynmn [V —VII rpymm. Ipasuno FOm
— Po3epu 1 KOOpAMHALIMOHHOE YUCIIO B 3TUX CTPYKTypax.

Kpucranianueckue cTpykTypbl 0JaropoAHbIX ra3os.

OCOOEHHOCTH KPUCTAIUTMYECKUX CTPYKTYp riaBHbIX noarpym 1T u IV rpynm.

Pacnipenenenue 351eMEHTOB MO MOATPYyHIaM INEPUOJNYECKON CHCTEMBI B COOTBETCTBHH C
KPUCTAIIIOXMMUYECKUMHU TAHHBIMH.

Knaccudukanus 6MHapHBIX U 00Jiee CI0KHBIX COeTUHEHUH.

Tema 8. Kpucrannoxummus HeOpraHu4ecKMX COeAUHEHU I

Knaccudukanus OuHapHbIX coequHeHui. TpoliHble U 0Oojee CIIO0XKHbBIE COEeIUHEHMUS.
[IpaBuia [lonmuHra pans  CTPYKTyp HOHHBIX — KpHCTauioB. (OcoOEHHOCTH  CTPYKTYp €
IIPEUMYIIECTBEHHO KOBAJIEHTHBIM THIOM CBs3U. Kpucramioxumus cunukatoB. OCHOBHBIE UEPTHI
cTpoeHUs cuiauKaToB. CTPYKTypHbIE (OPMYJIbI CHIIMKATOB. DJIEMEHTbI, UMUTHPYIOIINE KPEMHU B
cuIMKarax. BaxHeilline KaTHOHBI U aHWOHBI B cUiMKarax. [[moTHele yrakoBKM B CHJIMKATaXx.
H3omopdu3m B Kiacce CHIMKATOB. 3aBUCUMOCTh (PU3MYECKMX CBOMCTB CHIIMKATOB OT HX
cTpyKTypbl. Kpucrannoxumus 60patos.

Tema 9. Kpucrannoxummsi OpraHu4ecKux coeJMHeHui.

KoBanentueie u Ban-nep-BaanbCoBbl  «painlyChl» HEMETAUIMYECKUX AJIEMEHTOB.
Koudurypamust Monekyn B Ta3000pa3HOM U KPUCTAIMYECKOM COCTOSIHUM  DJIEMEHTOB-
opraHoreHoB. @OpMBI TMPOCTEHIINX MOJIEKYJT ¢ KOMIUIEKCHBIX HOHOB. BajeHTHBIC YTJIBI.
Knaccudukanuss MOJEKYISpHBIX CTpYKTyp. [IpuMeHeHHe NpHUHIMIA TJIOTHEHIIEeH YMaKOBKU K
MOJICKYJIIPHBIM KpucTtauiam. CTpoeHue yriieBoopooB. CTpoeHue 00J1ee CI0KHBIX OPTaHUYECKUX
coeanHeHnil. Oprannyeckre CoOeIMHEeHUsI ¢ reTepoaTroMamMu. CTpoeHue OPraHuYeCKUX COSIUHEHUN
C HEMOJICKYJISIPHBIMH CTPYKTypamu. VMOHHBIE CTPYKTYpBl COCIMHEHHH 3JIE€MEHTOB-OPTaHOTEHOB.
3aBUCHUMOCTh XapakTepa CBA3M OT MEXATOMHBIX paccTossHuM. [IpocTpaHCTBEHHBIE 3aTpy/IHEHUS B
Mosekynax. Kondopmarus.

5. METOAUYECKUE YKA3AHMUA 110 ITPETIOJJABAHUIO
N OCBOEHHIO JUCIUIIJIMHBI (MO YJISA)

S5.1. Ykasanusi s npenojaBaTesieil N0 OPraHM3anMy H INPOBEJCHHMI0 Y4eOHBIX
3aHATUHI MO QU CHUILIMHE (MOIYJII0)

JlekimoHHbBIE 3aHATHS TPOBOASTCA OAMH pa3 B JBE Heaenu B oObemMe 2 4Yacos.
JlaGopaTopHbIe 3aHATHS POBOAATCS €KEHEIEIbHO B 00beMe 2 4acoB.

s peanuzanuy KOMIIETEHTHOCTHOTO MOJX0Ja PEKOMEH]IyeTCsl MCIOJIb30BaTh B yUeOHOM
npoliecce aKTUBHbIE U MHTEPAKTUBHBIX (POPMBI IIPOBEICHUS 3aHATHI.

Tema «DJieMeHTbI CHMMETPHH, CJI10KeHUE J1eMEHTOB CMMM eTPHI
CdopmympoBaTb—0AEJIUTHCA—CO31aTh — IPOBEPUTH
1. Momuesayuonnwiil sman.
Co3nanne cuTyanuu, B KOTOPOM BO3HMKAET JKEJIAHME H3ydaTh HOBBIM MaTepHall. OTall




3aKaH4YMBaeTCcsl (POPMYIHMPOBKON HECKOJIBKUX BOMPOCOB, KOTOPBIE OXBATHIBAIOT KIIIOUEBBIE TOHATHS
TeMbI (IOHSTHE OCb CUMMETPHH, TNIOCKOCTh CHMMETPHH, OCh CHMMETPHH;

BUJ (KJIacc) CHMMETPHH, CUHTOHUS, KaTeropusi, GOpMbl (IIPOCThIE U KOMOMHAIIUN, OTKPHITHIC U
3aKpBITHIE) U BBISBISIOT BO3MOKHOE HEITOHUMAaHKUE MaTepuasa B MpU pelieHue 3a1ad.

2. Codeparcarue 3aHAMUS.

[lepBslii aTan — cpopMyIupoBaTh.

CTyneHTBhl caMOCTOSITEIbHO M3y4YaloT JICKIIHOHHBIEC 3aliCH U MaTepual JaHHBIA B yueOHHKAX,
(bopMyIIHPYIOT CBOM OTBETHI HA 33JJaHHBIE BOIPOCHI.

Bropoii atamn — noaeanTses.

CryneHTsl 00BEAMHSAIOTCS B Hapbl U MO OYEepeAM MPEJCTaBISIIOT ApYr APYTY CBOM PEIICHUS,
orpenenss u 00CyXk/1as Klnacc CHUMMETpUH, (popMy, CHHIOHHIO U KATETOPHIO MHOTOTPaHHUKA.

Tperuii stan — co3narb. CTyAEHTHI BMECTE CO3/IAI0T HOBOE PEIICHUE C YYETOM pPE3yJIbTaTOB
00CYX/IeHUs, KOTOPOE BKJIIOYAET B ce0sl TyUIlnue UJEH.

UYeTBepThlii 3TNl — MPOBEPUT.
PaGotaer Bcs rpymma. Heckonbko map NpefoCTaBisIOT CBOM OTYET Ha 3a/laHHBIC BOIPOCHI.
OmuOKM M CHOpHBIE BOIPOCHI CTAHOBATCS HA4YaJIOM KOJUIEKTHBHOTO 00cyXkaeHus. Bce cTynaeHTbI
IIPOBEPSIIOT CBOM PELICHUS, BHOCAT UCIIPABIICHUS, TIOSCHEHUS U IONIOJTHEHMSL.

3. Juoaxmuueckue cpeocmea.
Mosen MHOTOIpaHHUKOB, TECTOBBIE 3aJJaHUSI.
4. KonmponvHo-kKoppekmuposounsiii oman.
Ocy1iecTBUTh aHaINU3 COOCTBEHHOTO onbiTa. [IpoBeieHne TeCTUPOBAHUS CTYACHTOB.

Tema. «32aBUCHMOCTL QPU3HKO-XUMHYECKHX CBOMCTB KPHUCTAJJIOB OT UX CTPOCHU

IIpoGaemuas Jexkuus
1. MomusayuonHwiii oman.

Coznanne mpoONEMHONW CUTyallud TMPH  PAacCCMOTPEHHE 3aKOHOMEPHOCTH HW3MEHEHUs
ONTHYECKUX CBOWCTB TaJOT€HUJOB, OKCHAOB U CyabpuaoB saemeHToB [A u IIA rpynm B
KPUCTAJUTMYECKOM COCTOSIHMH. V3BECTHO, YTO OT COCTOSHUSI MOHHO-KOBAJICHTHOW CBSI3H 3aBUCST
ONTHYECKUE CBOMCTBAa KpHUCTawia (KOd(P(UIIMEHT CBETONpeNoMieHHs, pedpakmus) u ¢
YBEIMUEHUEM TOPSIIKOBOTO HOMEpa 3JIEMEHTOB OJIHOW MOATPYIIIBI BO3PACTAET CTEIIEHh HOHHOCTH
CBSI3M KaTHOH-aHHOH U BMECTE C ATHM SIBJICHUEM yYMEHbIIaeTcst KO3 (PUIIMEHT CBETONPEIOMIICHHUS.

2. Paspabomka cnocoba pewenus npobiemsl

Karuons! [A rpynmnel obnagaromue AOCTaTOYHO OOJBIIMM PaJUyCOM B COUETaHUHM C OJHUM
DJIGKTPOHOM Ha BHEIIHEM YypOBHE OONAJA0T THIMHUYHO METAJUIMYECKUMH CBONCTBAMHU CTETICHb
KOTOPBIX BO3pPACTaeT C YBEIMUYEHHEM aTOMHOTO pajauyca, KOTOPBI BO3pacTaeT CBEpXy B HH3 IO
rpynne. B coeAMHEHUN ¢ OJTHUM U TE€M K€ dJEKTPOOTPUIATEILHBIM JIEMEHTOM BO3HUKAET HOHHO-
KOBaJICHTHAs CBSI3b, CTENIEHb HOHHOCTU KOTOPOIl BO3pAacTaeT ¢ yBeJIMYEHUEM MOPSAKOBOIO HOMepa
METajula, CIIEAOBAaTeNbHO KOI(P(UIIMEHT CBETONpPEIOMIICHUS, pedpakius U Ipyrue mnokasaTeiu
ONTUYECKUX CBOMCTB ATUX KPUCTAJUIOB JOKHBI 3aKOHOMEPHO M3MEHSATHCA.

3. Peanusayusi HAUOEHHO20 peueHUs.

B pesynbraTe paccMOTpeHMsI 3aBUCUMOCTH (U3NKO-XHUMUYECKUX CBOMCTB KPHUCTANIOB OT HX
cTpoeHHUs] OyAayT ChOPMHUPOBAHBI TPEICTABICHUS O 3aKOHOMEPHOCTH HW3MEHEHHUS ONTHYECKUX
CBOICTB MOHHBIX KpPUCTAJJIOB HE TOJIBKO B TPYIIAaxX 3JEKTPOHHBIX aHAJIOrOB, HO M B IepUOaax
MEPUOINYECKON CUCTEMBI.

4. KonmponvHo-KoppeKkmuposounslil oman.
[Tonsenenue UToroB paboThI CO CTYICHTAMHU
Tema «CTpoeHue peajbHOr0 KPUCTALIAY
OO0y4eHue B MaJIBIX IPyImax
1. Iloocomosumenvhwiii 3man.

Pa30uBka cTyneHTOB Ha MUHUTpyHny (3-4 uenoBeka).

Pa3nenenue BompocoB ams oocyxkaenus. Pactipenenenue posneit. CoctaB rpymnbl:
JloKJIaq4MK [IPEICTaBIsET OCHOBHOM JOKJIAJ 110 CBOEMY BOIIPOCY

1. Teopus cTpyKTyphl kpuctamioB denoposa




NIEPBOE ONPEAEIEHUE ATOMHBIX CTPYKTYP KPHCTAIIOB
TPH NMPOCTEHIINE CTPYKTYPbl YUCTHIX METAJIJIOB
CTPYKTYPHBIN TUI IIPOCTHIX BELLIECTB
CTpYKTYypHbIN THIl BemecTB Thna AX, AX,, A,X
Jloka 14K 0O0CHOBBIBAET CBOIO MO3HIIUIO.
Coaokaqunk OTBEYAaeT Ha BOMNPOCHI MpeICTaBUTENIed APYTUX TPYMI MO MPEACTaBICHHOMY
JIOKJIaJy, OTCTauBaeT MO3UIMIO CBOEH IPYMIIbI.
OnnoHeHT KpaTKo MEepecKa3blBaeT IMO3UIUIO JOKJIAAuWKa W3 JPYrod TPYMIbI, HaXOJUT €e
ySI3BUMBIE, CIIOPHBIE MECTa WU OIIMOKH, 3a/1a€T BOMPOCHI MPEICTABUTENSIM JPYTUX IPYIIIL.
JKCHePT OLIEHUBAET pabOTy KaKJOro y4aCTHUKA.
2. Opeanu3ayuoHublil Sman.
Hanomunanue mpaBui mpernojaaBaTeseM, YCTaHOBJICHHE perjiaMeHTa (B pojid XpOHOMETPHCTa
npernojaBaresb, MPeICTaBICHUE U 00CYKICHHE JOKIIAI0B).
3. Peghnexcusnwiii sman.

N N

OO6cyxaeHne pe3ybTaToB
5. Jluoakmuuecxue cpeocmaa.
HoyTOyk, HHTepHET, AeMOHCTPALMOHHBIA SKCIIEPUMEHT

Y4yeOHblii mpoekT: OnpenesieHne ONTUMAJIBbHBIX YCJIOBUM V15l BLIPAIIMBAHUS KPUCTAJJIOB U3
BO/JHBIX PACTBOPOB
1. Momueayuonnwiil sman.

Coznanue cutyalu, B KOTOPOH y CTYZEHTOB BO3HMKAET MOTPEOHOCTh B M3yUYEHUHU CIOCOOOB
BBIPALMBAHUS KPUCTAJIOB B J1a0OpPAaTOPHBIX YCIOBUSAX. JTam 3akaHYMBaeTcs (HopMyIHpOBKOI
3a/1a4¥ — BBIPACTUTh KPUCTAJLII U3 BOJAHOIO PACTBOPA.

2. Cooeporcanue 3auamusl.

Pa3OuBka cTyneHTOB Ha MUHUTpynmbl (2-3 denoBeka). PoOpMUpOBaHHME HOBOTO 3HAHMUS,
CBSI3aHHOTO C PEIIEHUEM CTyJIEHTaMH [M03HABATEIbHOMN 33/1a4yl 10 BHIOOPY ONTUMATbHBIX yCIOBUI
JUISL BBIPALIMBaHUS KPUCTAUIOB pA3JIMYHBIX COJEH M3 BOJHBIX PAacTBOPOB B J1a0OPaTOPHBIX
YCIIOBUSIX.

3. KonmponvHo-Koppekmupogoutslii sman.

3amuTta yuyeOHOro mpoekta. OrieHuBaeTcsi 00BEM BBIIOJHEHHONW paldOThI, Ka4yecTBO
IIPOBEJICHHOI'O TUTPOBAHUS M IMOJYYEHHBIX PE3yJlbTaTOB, YMEHHE YETKO BBIPa)KaTh CBOM MBICIIH,
OTCTauBaTh CBOIO TOYKY 3PEHHUS, OTBEUATh Ha BOIIPOCHI U T. [I.

[lonBenenue UTOroB 1 aHajin3 pabOThI CO CTYIEHTaMHU.

4. JTudakxmuueckue cpeocmsa.
Kommbrotep, mpoekTop, HaO0Op XHWMHYECKMX pPEaKTUBOB, XHMHUUYECKash TIocyAa W

obopyaoBaHue.

5.2. Ykazanus 11 00y4aonuxcsi o 0CBOEHHIO JUCHUIIMHBI (MOAYJII0)

Ta6auna 4. Cogepkanue caMOCTOATEIbLHOH padoThl 00y4al0IMXCS

07151 O4UHOU hopmbl 0OYUeHUs

Kozn- Dopmbl
Bomnpocsl, BEBIHOCUMBIE Ha CAMOCTOSITENIBHOE H3yUEHNE BO paboThI
4acoB
Tema 1. Obuwue npedcmagienus 0 KpUCmaniax, KPUCMAaa1u4ecKkom 2 Orsermo
eeugecmee, C60UCMEAX KPUCMALIUYECKUX 6eULeCE Ha6;§gzzg o
Ceouicmea KpUucmanios: aHU3aMpPONHOCMb, 0OHOPOOHOCMb, co6eceHOBa’HI/Ie,
CNOCOOHOCMb K CAMOOSPAHEHUIO, HAUYUe NOCMOSHHOU MeMnepamypbl TECTOBBIH
nnasaenus, cummempus. Cummempus KpUCmMaiio8 KaKk ux c8oucmeo u FORTPOTE




mMemoo  uzyuenus. Dopma  KpUCMANIUYECKUX — MHO20CPAHHUKOS.
Ilonamue npocmoii ¢opmul. Ilpocmeie hopmel Kpucmanios uuzuiel,
cpedHeli u Kyouueckou (gvicuieti) cuneonuu. Mamemamuyeckoe
onpeodesieHue CUMBOI08 2PAHU. Y CMAHOB8KA KPUCTAILIOB.

Ilonamue o monoxkpucmanie u e2o npouzgoocmee. (Cea3b
KPUCMATIOXUMUU C OPYSUMU HAYKAMU.

Tema 2. Ocnosnvle nonamus KpucmaiioXumuu

Cmpykmypol armasa u epaguma. Ilpocmetiviue cmpykmypHvie munvl
coedunenuti AX: xnopuda nampus, xaopuoa yesus, carepuma (ZnsS),
sropyuma (ZnS), nuxenuna (apcenuda nuxens NiS), bopnumpuoa (BN).

OrtueT 1o
nmabopaTopHOit
pabore,
cobecel0BaHME,
TECTOBBIN
KOHTPOJIb

Tema 3. @axmopuwl, onpedenaroujue cCmpyKmypy Kpucmanios
T'eomempuueckue npeodenvt ycmonuuugocmu CmMpyKmyp ¢ pasiudHbiMu
KoopOouHayuoHuviMu  uucnamu. Ilonapuzayus uonos. Ciroucmoie
cmpyKkmypbl. Bausinue nonspuzayuu Ha cmpykmypy KpUcmaiios.

CobecenoBanue,

Tema 4. Tunvl Xumuueckux ceaseil 6 KpUcmaniax

Memannuyeckasn céasv. Memaniuueckas pewtemxa. Honoxkosanenmuas
cea3v.  Kosanemmnomemaniuveckas — céasv.  Ilonynposoonuxu.
Monomemannuueckas ceszv.

CobecenoBanue,

Tema 5. 3agucumocmev QuU3UKO-XUMUYECKUX CEOUCME KPUCHMALLO08
om ux cmpoenus

Bausnue 600opoomoii  ceazu  ma  uzuko-xumuyeckue ceolicmea
sewecmsa. Ipgexm 3KpaHUposanus UOHOS. 3ABUCUMOCHIL GUIUKO-
XUMUYECKUX CEOUCME KPUCATAA OM PEAIbHOU CIMPYKILYDbL.

CobecenoBanue,

Tema 6. Cmpoenue peanvno2o Kpucmainiia

Hoeanvnolii u peanvHvlil KpUcmani. KpUCmMauiiuieckoe u amopgHoe
cocmosanue. OmKioHeHue HeuHell opmbl pealbHblX KPUCMALLO8 OM
UOEAIbHBIX 2e0MeMPULEeCKUX 3AKOHO8.

Oruer 1o
nabopaTtopHOi
pabore,
cobeceloBaHNE,

Tema 7. Kpucmaninoxumuueckue 3aKOHOMEPHOCMU 8 NEPUOOUHECKOU
cucmeme

Knaccugurayua xumuueckux coeounenun. Knaccughuxayus 0eotinwvix
(bunapnvlx) u  Oonee  CIONCHLIX  XUMUYECKUX  COeOUHEHU.
Kpucmannoxumuueckas cucmemamuxa XuMu4eckux cOeOUHeHUl.

CobecenoBanue,

Tema 8. Xumua neopeanuyeckux coeOuHeHu

Kpucmannoxumuss  cunukamos.  OcHOo6Hble — 4epmbl  CMPOEHUs
cunukamos.  Cmpykmypuvie  Gopmynvt  curuxamos.  nemeHmul,
umumupyrowue KpemHui 6 cuauxkamax. Baoicnetiwue xkamuonvr u
amuonvl 6 cunuxamax. Ilnomuetiwue yYnakoeku 6 CUTUKAMAX.
H3zomopghuzm 6 knacce cunukamos. 3agucumocms GuU3UUECKUX CBOUCME
cunukamog om ux cmpykmypui. Kpucmannoxumus 6opamos.

CobecemoBanue,

Tema 9. Kpucmannoxumus opeanuveckKux coeOuHeHui

Cmpoenue y2ne6000p0008. Cmpoenue 6oee CILOHNCHLIX OPAHUYECKUX
coedunenuti.  Opeanuueckue  COEOUHEHUs C  2emepoamomami.
Cmpoenue  opeanuueckux  COeOUHEHUN ¢  HeMOJEK)IAPHbIMU
cmpykmypamu.  HonHble  cmpykmypbl — COeOUHeHUll  3J1eMeHMOG-
OpP2aHO2eH08. 3a8UCUMOCMb XApPAKmMepd C85A3U OM  MeHCAMOMHbBIX

CobecenoBanue,




paccmosanuii.  I[Ipocmpancmeennvie  3ampyoHenus 8  MOJEKVIAX.

Kondghopmayus.

5.3. Buablt u ¢opMbl NHCHbMEHHBIX PadoT, NPeIYCMOTPEHHBLIX MNPH OCBOEHHH
AUCHHUIJIMHBI (MOIYJis1), BBINOJHSIEMbIe 00YYAOIMMUCS CAMOCTOSITEILHO.

MeTtoauyeckue peKOMeHIallMU K pPelIeHUuI0 3a/1a4.

3agaua 1. Onpenenuts BUA CUMMETpUH, GOpMy, CHHTOHHUIO U KaTeropuio Kyoa.

Pemenue.

Ky6 wmmeer Bum cummerpuu 3L44L;6L,9PC, dopma mpocrass 3akpbiTas, CHHTOHUS KyOWYecKas,
KaTeropus BhICIIasl.

3agaua 2. C mOMOIIBIO IBYX NMEPHIEHAUKYIISPHBIX IIOCKOCTEH MOIYYUTh MPOCTYIO hopMy U
JIaTh MOJHYIO XapaKTEPUCTHKY.

Pemenue.

I'panp 1 oToOpa’kaeM OTHOCUTENBHO IJIOCKOCTH 1, momydaeM rpanb 2. I'pann 1 u 2
0TOOpaxkaeM OTHOCUTENIBHO TIOCKOCTHU 2, TofiyyaeM rpanu 3 u 4. Tak kak poMOUYECKYI0 MPU3MY
MOJTYYHITH U3 OJIHOM TpaHu, CIIeAOBATENbHO, 3TO MpocTas ¢popma. PomOnveckas npusma UMeeT BUJ
cummetpun L,2P, popma npocrtas OTKpbITasi, CHHTOHUSI pOMOMYecKast, KaTeropusi HU3Iasl.

3anauva 3. /lokasare, 4TO TpUTOHAJIbHAS OUTIMpAMHUJIA SBJISETCS POCTON (HOPMOH.

Pemenue.

I'panp 1 noBopaumBaem Bokpyr Ls; Ha 120 rpagycoB, momydyaem rpadHb 2. ['panp 2
noBopaunBaeM BOkpyr Ls; Ha 120 rpamycoB, momydaeM rpanb 3. IlomyuenHyro ¢urypy
noBopaunBaeM BOKpyr L, Ha 180 rpamycoB, moiydaeM 3aJaHHBII MHOTOrpaHHHMK. Tak Kak
TPUTOHANIFHYIO OUNIMpaMULy TOJTYYHINA U3 OJHOM TpaHH, ClIel0BaTeNIbHO, 3TO MpocTas hopMma.

6. ObPA3OBATEJIBHBIE U THOOPMALIMOHHBIE TEXHOJIOT'MAN
B coorBerctBun ¢ TpedoBanmsivu PI'OC BO mo HampaBieHHIO MOATOTOBKH / CHEIMATBHOCTH
«XUMHSD peanu3anysi KOMIETEHTHOCTHOTO IOJXOJa MPeayCMaTpuBaeT HCIOJIb30BAaHUE B y4eOHOM
NpOLlecCe aKTUBHBIX W MHTEPAKTUBHBIX (DOpM IMpoOBeneHHs 3aHATUIl B COUYETAHWU C BHEAYTUTOPHOMN
paboToii ¢ 11ebio (POPMUPOBAHMS M PA3BUTHS TPEOYEMBIX KOMIIETEHIIMN 00yJarOIXCs.

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUHN

Tabauna 5. OOpa3oBaTe/ibHbIe TEXHOJIOTMH, HCIOJb3yeMble NPH peaju3aluu y4eOHBIX
3aHATHH

Paszpnen, Tema Popma yueOHOTO 3aHATHS
JTUCIUILTUHBL (MOJTYIs1) Jlexknus [IpakTrueckoe JlaboparopHas
3aHATHE, CEMHHAP pabora

Tema 1. Obugue npeocmasnenus o | O030pHas nekuust | He nmpemycmorpeno JlaGoparopHast
Kpucmaniax,  Kpucmauiiu4ecKkom pabora 1
geuiecmee, ceolicmeax Peiitunronas
KPUCMANIUYEeCKUX 6eujecme KOHTPOJIbHAS
Ceoticmea KpUCManios: pabora 1
AHU3AMPONHOCMY,  OOHOPOOHOCMb, TecroBblit
CNOCOOHOCMb K CAMOO2PAHEHU!O, KOHTPOJIb
Hanuuue NoCMOAHHOU MeMnepamypbl CobecenoBanue
naaeneHus, CUMMeEmPUs.
Cummempus Kpucmaiiog Kaxk ux
CBOUCMBO U MemoO  U3YYEHUs.
Dopma KPUCTATIUYECKUX
MHO202panHuko8. Ilonsamue npocmoii
Gopmw. Ilpocmule dopmbi
KpUCmanio8 Husutell, cpeoHeu u
KyOuueckou  (8vlcuiell)  CUHSOHUU.




Mamemamuueckoe
CUMBOI08 epamu.
KpUCmaJios.

Ilonamue o monokpucmanie u
ez2o npousgoocmae. Cesasb
KpUCANIOXUMUU c opyeumu
HAYKamu.

onpeoenenue
Yemanosxa

Tema 2. Ocnognvie
Kpucmannoxumuu
Cmpykmypol  aimaza u epaguma.
Ilpocmetiwue cmpyKkmypHble munovl
coedunenu AX: xnopuda nampus,
xnopuda yesus, cganepuma (ZnS),
sropyuma (ZnS), HUKeIUuHa
(apcenuoa nuxens NiS), boprumpuoa
(BN).

nOHAMUA

Jlekuus-auanor

He npenycmorpeno

JlaGoparopHas
pabora 2
KonTponbsHas
pabora 2
TecToBbIi
KOHTPOJIb
CobecenoBanne

Tema 3. @axkmopuwi, onpedenarujue
CMpYKmypy Kpucmaiioe
I'eomempuueckue
ycmouyugocmu
DPAa3TUYHBIMU

npeoevl
cmpykmyp c
KOOPOUHAYUOHHBIMU
yucnamu.  Tonspuzayus — uOHOS.
Cnoucmoie  cmpykmypol.  Brausnue
nonspuzayuu Ha cmpykmypy
KPUCMALILO8.

O0630pHast nexIus

He npexycmotpeno

KontponbsHas
paboTa 2
CobecenoBanue

Tema 4. Tunbl xumuueckux ceaseil
6 Kpucmannax
Memannuueckas
Memannuueckas
Honokosanenmnas
Kosanenmmnomemannuvecxkas
Tonynposoonuxu.
Monomemannuueckas ces3o.

C65130b.
peuiemka.
C65130b.
C65130b.

O030pHast eKIus

He npenycmorpeno

KonTponbshas
pabora 2
CoOecenoBanue

Tema 5. 3asucumocmv pusuko-
XUMUYECKUX CBOUCHE KPUCHALLO06
Om ux cmpoeHusn

Brusinue  6000poonoil  ceés3u  Ha
Quzuko-xumuzeckue ceoticmsa
seugecmea. Ipgexm IKpanuposans
uonos.  3asucumocmv  Qu3suKo-
XUMUYECKUX C8OUCME KPUCATLIA OM
PeanrbHOU CIPYKIMYpbL.

[IpoGmemHas
JEKIHS

He npexycmotpeno

Kontponbshas
pabota2
CobecenoBanue

Tema 6. CmpoeHue peanbHo20
Kpucmania

Hoeanvuviti u peanvbHulil Kpucmali.
Kpucmaiiuyeckoe U amop@uoe
cocmosiHue. OmKioHeHUue 6HewHel
opmbl  peanvHbIX KpUcmaiios om
UOeanbHbIX 2eoMempuyecKux
3AKOHO8.

O0630pHas TEKINS

He npenycmoTrpeno

JlaboparopHas
pabora 3
CobecenoBanue

Tema 7. Kpucmannoxumuueckue
3AKOHOMEPHOCU 8 REPUOOUUECKOTL
cucmeme

Knaccugpuxayus XUMUYECKUX
COeOUHEeHU. Knaccupurayus
0eolinblx  (bunapnvlx) u  Oonee

CIIOJICHBIX XUMUYECKUX COCOUHEHUIL.

O030pHast JeKIus

He npenycmoTrpeno

CobecenoBanue




KpucmaﬂﬂOXMMull€CKa}Z

cucmemamuxa XUMUYECKUX
coeOuHeHUll.

Tema 8. Xumusn wneopzanuueckux | O030pHas JESKIUA He npenycmotpeno CobecenoBanne
coeounenuil

Kpucmannoxumus CUTUKAMOB.

Ocnosgnvle yepmol cmpoeHust

CUNUKAMOG. CmpyxmypHoie

dopmynvl  cunuxamos. Dnemenmul,

umMumupyrowue KpeMHUil 8

cunukamax. Basicuetiuue kamuousl u
anuonvl 6 curuxamax. Ilnomuetiwue
VHAKOBKU 8 CUTUKATNAX.
Hzomopghusm 6 Kiacce cunukamos.
3asucumocmov  puzuueckux ceoiicms
CUNUKAMO8 OM  UX CHPYKMYPObL.
Kpucmannoxumus bopamos.

Tema 9. Kpucmannoxumus | O030pHas jekiust | He mpemxycmorpeno CobecenoBanue
Op2AHUYECKUX COCOUHEHUTL

Cmpoenue 1271e6000p0008.

Cmpoenue bonee CIONCHBIX

OpeaHuyeckux coeouHeHUl.

Opeanuueckue coeouHeHus. c

2emepoamomamu. Cmpoenue

Op2aHu4ecKux coeOuneHuu c

HEMOAEKYAPHLIMU — CIPYKIMYPAMU.
Uonnvie cmpykmypol  coeOunenuil
9/1EMEHMOB-0P2AHO2EHOB.
3asucumocmy xapaxkmepa césa3u om
MedHCamoMHbIX PaccmosHui.
Ilpocmpancmeennvie 3ampyoHeHus 6
monexkynax. Konghopmayus.

6.2. UndopMmanmoHHble TEXHOJIOTHH

- UCNONb308AHUE BO3MONCHOCHEN UHMeEPHemda 8 YY4eOHOM npoyecce (paccvlika 3a0aHull,
npeodocmasiieHue BbINOIHEHHbIX pabom, Omeemvl HA BONPOCHI, O3HAKOMIEHUe O00YYAIOWUXC C
oyeHkamu u m.o.));

- UCNONb308aAHUE  DJIEKMPOHHBIX — YUEOHUKO8 U  PA3IUYHBIX — caumos  (Hanpumep,
INEKMPOHHBIX OUOIUOMEK, IHCYPHANO8 U M.0.) KAK UCOYHUKO8 UHDOPpMAYUL,

- UCNONB308AHUE BOZMOICHOCEN ANIEKMPOHHOU NOYMbL NPEnooasames;

- UCNONIBL308AHUE CPEOCE NPeOCmAasienuss Yy4eOHoU uHdopmayuu (31eKmpoHHbIX Y4eOHbIX
nocobutl U NPAKMuUKymMo8, NPUMEHEHUe HOBbIX MEeXHONo2Ull Ol  NPOBEOCHUsl  OYHbIX
(MPAOUYUOHHBIX) NeKYUL U CEMUHAPOB C UCNOTIb30BAHUEM NPE3eHMAYUL U M.0.);

- UCNOIb308AHUE UHMESPUPOBAHHBIX 00PA308AMENbHBIX CPeOD, 20e 2IABHOU COCMABIsAWell
ABNAIOMCA  HE MONbKO NPUMEHAeMble MEXHOA02UU, HO U COOEePIHCAMENbHASL 4acmb, M.e.
uH@opmayuonHsle pecypcovl (00Cmyn K MUpo8biM UHGOOPMAYUOHHBIM Pecypcam, Ha 6aze KOmMopbix
cmpoumcsi yueOnwlll npoyecc);

UCNONb308aHUE  BUPMYATbHOU  obyuarowel  cpedvl (LMS Moodle «Dnekmponnoe

obpaszoeanuey)

6.3. IlporpamMHOe obOecneyeHue, cOBpeMeHHbIe NMPo(ecCHOHATbHbIE (a3bl JAHHBIX
1 nHGOpPMANIMOHHBIE CIPABOYHBIE CHCTEMbI

6.3.1. IIporpammHoe odecnieueHune



- Adobe Reader. [Iporpamma Ji1st MpOCMOTpa 3NIEKTPOHHBIX JOKYMEHTOB

- [Inardopma auctanmmonnoro ooyuenus LMS Moodle. Buptyansnas oOydaromas cpena
- Mozilla FireFox. Bpaysep

- Microsoft Office 2013, Microsoft Office Project 2013, Microsoft Office Visio 2013. ITaket
O(UCHBIX MMPOTPAMM

- 7-zip. ApxuBaTop

- Microsoft Windows 7 Professional. OneparyionHas cuctema

- Kaspersky Endpoint Security. CpeacTBO aHTHBUPYCHOM 3aIIATHI

- Google Chrome. bpay3sep

- OpenOffice. [TakeT opucHbIX MporpaMmm

- Opera. bpay3sep

- Paint .NET. PactpoBsrii rpaduuecknii peakTop

6.3.2. CoBpemeHHble TmpodeccHOHATIbHbIe 0a3bl JAaHHbIX W HMH(OPMAIMOHHBIE
CIIPaBOYHbIE CHCTEMBI

1.OnexTponnslii katamor Hayunoit Oubmmorekn AI'Y na 6aze MARK SQL HIIO
«Hpopm-cuctem». https:/library.asu.edu.ru

2.OnexTpoHHbli Katanor «Hayunsie sxypHanbsl AI'Y»: http:/journal.asu.edu.ru/

3.YHuBepcanbHas  CIPaBOYHO-MH(OpPMAIMOHHAS  TOJHOTEKCTOBass  0a3a  JTaHHBIX
nepuoanueckux mgaauii OO0 "MBUC". http://dlib.eastview.com Hmsa noavzogamens: AstrGU
llapons: AstrGU

4.KopriopaTUBHBI NPOEKT ACCOLHMAIMU PETHOHAIBHBIX OMOIMOTEUHBIX KOHCOPIIMYMOB
(APBUKOH) «MexperuonanbHasi aHanutudeckas pocrnuch ctarei» (MAPC) - cBonnas 0aza
JAHHBIX, COJAEprKallas MOJHYI0 aHAIUTHUYeCKyto pocnuch 1800 Ha3zBaHUil KypHalOB 1O pa3HbIM
oTpacisiM 3HaHWH. YUYaCTHUKH TIPOEKTa TIPEAOCTABISAIOT JPYr JPYTy OJICKTPOHHBIC KOIUHU
OTCKaHUPOBAHHBIX CTaTed M3 KHHUI, COOPHUKOB, >KypHAJIOB, COAEpXKalIMXCs B (OHIAX HX
onbsmorex. http://mars.arbicon.ru

5. CnpaBounas npaBoBasi cuctema Koncynbrantllmoc. Comep)XuTcsi OrpoMHBIH MacCUB
CTIPaBOYHOW MPAaBOBOW MH(MOPMAIMH, POCCHICKOE M PETHOHAIBHOE 3aKOHOAATEIBCTBO, CyIECOHYIO
NpaKkTUKy, (UHAHCOBBIC U KaJpPOBBIE KOHCYJIbTALMHM, KOHCYJIbTallUM JUIS  OKOJUKETHBIX
OpraHu3aIyii, KOMMEHTapUH 3aKOHOJATEIbCTBA, (OPMBI TOKYMEHTOB, NMPOEKTHI HOPMATHBHBIX
IPaBOBBIX AKTOB, MEXIYHAPOJHBIC IPABOBBIC AKTbI, MPABOBBIC AKThl, TEXHUYECKHE HOPMBI U
npasuia. http://www.consultant.ru

7. ®OHJA OHEHOYHbLIX CPEJACTB AJIA IPOBEJEHUA TEKYLIEI'O
KOHTPO.IS U TIPOMEXKYTOUYHOM ATTECTAIIAU IO JUCHUILIUHE (MOIYJIIO)

7.1. IlacnopT (poHIA2 OLIEHOYHBIX CPE/ICTB.

[Ipu mpoBeneHHMH TEKYIIErO0 KOHTPOJS M IPOMEXKYTOUYHOM aTrTecTaluy MO JUCIUILINHE
(Mmonymio) «Kpucramnoxumus» mnpoBepsercss cPOpMUPOBAHHOCTh Y OO0YYAIOMIMXCS KOMIIETEHIUH,
YKa3aHHBIX B pasjiesie 3 HacTOSAIIEH IPOrpaMMbl. DTAMHOCTh (POPMUPOBAHUS JAHHBIX KOMITETCHIIUMA
B IIpOLIECCE OCBOGHUS O0pa3oBaTelIbHON MpPOrpaMMbl ONpPEAENIeTCs IOCIeI0BaTEIbHBIM
OCBOGHUEM JUCIUIUIMH (MOAYJEH) U TMPOXOXKIEHUEM MpPAKTHK, a B TPOIECCE OCBOEHUS
JUCUUIUIMHBI (MOJYJIs1) — MOCJEI0BATENbHBIM JIOCTHKEHUEM PE3YJIbTaTOB OCBOEHUS COAEPKATEIILHO
CBSI3aHHBIX MEXJTy COOOM pa3/ieNoB, TEM.

Ta6auna 6. CooTBeTcTBHE pa3aesioB, TeM JUCHUILUIMHBI (MOYJ151), pe3yJIbTATOB 00yUeHHs 110
TUCHMILIHHE (MOTYJII0) M OLIEHOYHBIX CPEACTB
KoHntponnpyemslii pazzen, Tema Kon HanmenoBanue

JUCLUILTUHBL (MO JIS) KOHTPOJINPYEMOU OLICHOYHOTO CPEJICTBA




KOMIICTCHIIN U -

Tema 1. Obwue npeocmasnenus o I1K-3 PeiitunaroBas
Kpucmarniax, KpUCANIUYEeCKOM KOHTPOJIbHAS
gewjecmee, C8OUCMBAX KPUCMALIUYECKUX pa6ora 1
gewecms TecToBBIit KOHTPOITH
CobecenoBanue
JlabopaTtopHas padora 1
Tema 2. OcHosHbie NOHAMUS [1K-3 Peittunrosas
Kpucmajiioxumuu KOHTpPOJILHAA
pabota 2
TecToBbIl KOHTPOIIb
CobecenoBanue
JlaGopaTopHas pabota 2
Tema 3. Daxkmopsi, onpedensouue I1K-3 Peiitunronas
CMPpYKmypy KpUCmaios KOHTPOJIbHAs
pabota 2
CobecenoBanue
Tema 4. Tunet Xxumuueckux ceszeli 6 Peittunrosas
Kpucmauiax TK-3 KOHTPOJIbHAS
pabora 2
CobecenoBanue
Tema 3. 3asucumocmo Qusuxo- I1K-3 Peittunronas
XUMUYECKUX CBOUCME KPUCMANLO8 OM UX KOHTpOJbHAS
cmpoeHus pa6ota2
CobecenoBanue
Tema 6. Cmpoenue peanvnozo Kpucmania CobecenoBanue
TK-3 JlaGoparopHas pabora 3
Tema 7. Kpucmannoxumuuecxue CobecenoBanue
3GKOHOMepHOCMU 8  NepUoOUdecKoll TK-3
cucmeme
Tema 8. Xumus HeOpeaHUyecKux CobecenoBanue
COeOUHeHUll TK-3
Tema 9. Kpucmannoxumusi opeanuyecKux CobecenoBanue
COeOUHeHUll TK-3

7.2. Onucanue nokasareje u KPpUTEPUEB OLICHUBAHUA KOMHeTeHHHﬁ, OINHMCaAHUEC IIKAJI
OIlCHUBAHUA

Taouauna 7. [loka3aTeu olleHUBAHUS Pe3yJIbTATOB 00YUEeHUs B BH/I€ 3HAHU

[Ixana Kpurepuu onienuBanus
OLICHUBAaHMS
JEMOHCTpUpPYET TINIyOOKO€ 3HAaHME TEOPETHYECKOro MaTepuana, yMEHHE
5 000CHOBAHHO M3J1araTh CBOM MBICIIH 110 00CYX/1aeMbIM BOIPOCAaM, CLIOCOOHOCTh
«OTJINYHO» | MOJHO, NMPAaBUIbHO M APryMEHTHPOBAHO OTBEYAaTh HA BONPOCHI, MPUBOAUTH
IpUMEPHI

4 JIEMOHCTPHUPYET 3HAHUE TEOPETUYECKOro MaTepuaja, €ro IOciel0BaTelIbHOe




«OpOmoY U3JI0KEHUE, CHOCOOHOCTh MPHUBOAMTH TPHUMEPHI, JOMyCKAeT EIUHUYHBIE
OLIMOKH, MCIIpaBJIieMble TIOCIIE 3aMeYaHusl PENoAaBaTENs
3 JEeMOHCTPUPYET  HENOJHOe, (parMeHTapHOE  3HAaHHE  TEOPETHYECKOTO
«YIIOBICTBODH MmaTtepuana, TpeOyrollee HaBOAALIMX BONPOCOB IMPENOAABATENs, JOIYyCKAET
TeTBHOY CyLIECTBEHHbIC OIIMOKM B €ro H3JI0KEHHH, 3aTPYAHAETCS B IPHUBEICHUU
IPUMEPOB U (HOPMYJIUPOBKE BHIBOIOB
2 JIEMOHCTPHPYET CYIIECTBEHHBIE POOENbl B 3HAHUN TEOPETUUECKOTO MaTepuaia,
«HEYJIOBJIETBO | HE CHOCOOEH €ro W3J0XKHMTh UM OTBETUTh HAa HABOJAIIME BOIPOCHI
pPUTENIBHO» | MPEnoJaBaTelisi, He MOYKET PUBECTU PUMEPHI

Ta6auna 8. [loka3zaTenun oneHUBaHNs Pe3yJbTATOB 00y4eHHs] B BH/e YMEHMII U BJaleHUH

[Mkana Kputepuu onenuBanus
OIICHUBAHUS
JEMOHCTPHUPYET CHOCOOHOCTh MPUMEHSATh 3HAHME TEOPETHYECKOIo MaTepualia
5 IpU  BBINOJHEHUM 3aJaHUil, IOCIIEOBATEIbHO U TPABUIBHO BBIMOIHSET
«OTJIIMYHO» | 3aJ]aHMsl, YMEET OOOCHOBAaHHO W3JIaraTh CBOM MBICIH M JENIaTh HEOOXOIUMbIC
BBIBO/IBI
JEMOHCTPHPYET CIOCOOHOCTh MPUMEHSATh 3HAHME TEOPETHYECKOIo MaTepualia
4 IpU BBHINOJHEHUM 3aJaHUil, MOCIIEOBATEIbHO U MPABUIBHO BBIMOIHSET
«XOPOIIO» 3aJaHusl, YMeeT OOOCHOBAHHO M3JIaraTh CBOM MBICITH M JIeJaTh HEOOXOIUMBIE
BBIBOJIbI, JIONYCKAaeT €JIWHUYHbIE OMIMOKH, HCIpaBisieMble IMOCIE 3aMeYaHUs
npenoaaBaTesns
3 ZIEMOHCTPUPYET OTJCIbHbIC, HECHCTEMATH3HPOBAHHBIC HABLIKH, HCIBITBIBACT
«YIOBICTBOH 3aTpy/AHEHHUS] U JIOMYCKAeT OIIMOKU MpPHU BBINOJIHEHUHM 3a/JaHUM, BBITOJHSAET
TOILHON 3aJjaHle [0 TMOJCKa3Ke MpernojaBaress, 3aTpyaHseTcs B (QOpPMYIUPOBKE
BBIBOJIOB
2 He croco0eH MPaBUIBLHO BBITIOIHUTH 33aHNE
«HEYJOBJIETBO
PUTEILHO»

7.3. KoHTpoJ/IbHBbIEe 3aJaHMSl W WHbIe MaTepHaJbl, He00XOAWMMBbIe /Jsl OLEHKH
pe3yJabTAaTOB 00y4eHHs MO JMCUHUILIHHE (MOTYJIIO0)

Tema 1. O0mue npeacTraBjJeHHsl 0 KPHUCTALIAX, KPHUCTAIMYECKOM BellecTBe, CBOHCTBax
KPHCTAJIMYECKHX BeIeCTB

el S

Bonpocul ona cobecedosanusn

[ToHsiTHE O KPUCTAININYECKOM BEILIECTBE.
OCHOBHBIE CBOMCTBA KpHCTAILIA.

Kpucrami u Kpuctajiandeckoe BElIeCTBO.
Kpucrannorpadus u cBs3b ¢ IpyruMHu HayKaMu.

5. 3aKoH MOCTOSHCTBA JIBYTPAHHBIX YTJIOB.
5.1. YcraHoBIIEHUE 3aKOHA.

5.2. MeTtopl u3BMEepeHus: KpUCTAJIOB.
5.3. MeTobl BEIYMCIIEHUS KPUCTAIIOB.

5.4. OTKIOHEHHS OT 3aKOHAa O IIOCTOSHCTBE TpaHHBIX VYIJIOB, WX MNPUYUHBI.

CoBpemeHHast

dbopMyIIMpOBKa 3aKOHA.

5.5. CoBpeMeHHBIE METO/Ibl U3MEPEHUS ABYTPAHHBIX YTJIOB.

6. IloHsTHE O CUMMETPUH. DIEMEHTHI CHMMETPHH.
7. CnoxeHHe 31EMEHTOB CUMMETPUH.

7.1 1-s Teopema.




7.2. 2-s1 TeopeMa.
7.3. 3-1 Teopema
7.4.BpiBoJ 27 BUI0B CUMMETPUHU.

8. .4-1 Teopema M BBIBOJ 5 BUJOB CUMMETPHUHU.

9. Cucremaruka Bug0B cumMmerpuu. Kareropun. CUHroHUU.
10. ®opma KpUCTATUTMIECKUX MHOTOTPAHHUKOB.

10.1. ITonsitue mpocToii hopmbl (BBIBOA, TOKA3aTEIbCTBO).

10.2. TIpocTeie hopMbI HU3IICH CUHTOHUU.

10.3. IIpocTbie pOpMBbI CpeiHE CUHTOHHH.

10.4. TIpoctsie popmbl KyOUUYECKON CHHTOHHH.

10.5. Bo3moxxHble TpaHy. [IBOMHUKYN U 3aKOHOMEPHBIE CPOCTKH.
11. 3akon nensix yucen. [TonsTue 06 MHAEKCAX CUMBOJIOB TpaHEH.

Tecmoegwiit KOHmMpO./1H
Bapuant Nel

1. Bua cummerpun Le6L,7PC umeer

1) rexcaroHayibHasi OuMUpaMua

2) KOMOHMHALIMS FeKCAarOHAIbHON MPU3MbI C MTUMHAKOUIOM
3) rekcaroHasipHas mpu3Ma

4) rexcaroHanbHas Upammuaa

5) kOMOWHaIUS TeTParoHATLHON TPU3MbI U OUITHPAMHU/TBI
2. Bua cummerpun L4L,5PC nmeer

1) TeTparonanpHas OUIUpaMuIa

2) KOMOMHALINS TETPArOHATBHOU MPU3MBI C THHAKOUIOM
3) TeTparoHaibHas npu3Ma

4) TeTparoHanbpHas IMpaMuaa

5) KoMOMHaIMs TeKCArOHAIBHOMN MPU3MBI U OUTTUPAMHU/IBI
3. K Hu3mieii kKateropum OTHOCHTCS

1) MmoHORAp 2) NUHAKOM]T

3) rexcaroHajibHasi MUpaMuia 4) rekcaroHajabHasi IpU3Ma
4. K BpIcIeli KATErOPUH OTHOCHTCS

1) Terpasip 2) ky0

3) rekcaroHajipHas NUpaMuIa 4) rexcaroHanbHas Ipu3zMa
5. K cpeaHeii KaTeropuu OTHOCHTCHA

1) rekcaroHaibHasi TUpamMuaa 2) rekcaroHaJibHasi mpu3Ma
3) TeTpasip 4) xy6

6. K 3akpbIThIM (hpOopMaM OTHOCHTCS

1) Terparnp 2) poM6031p

3) rekcaroHajibHasi IUpaMuIa 4) rexcaroHanbHas pu3Ma

7. K npoctbiM (popMaM OTHOCUTCH

1) pomOuueckuii 1oaexa’ap

2) rekcaroHajibHasi UpamMua

3) koMOMHaIMs TETParoHaIbHON MPU3MBI C TUHAKOUIOM

4) koMOUHaIMs FeKCaroHalIbHOM MPU3MBI C OUIUpaMUION

8. K xyOu4yecKkoii CHHTOHMH OTHOCUTCSI

1) Terpasap 2) rekcaroHaJibHasi MMpamuIa



3) TeTparoHanbHas OUTUpaMuIa 4) poMmOueckas mpuzMa

9. K rekcaroHa/ibHOii CHHTOHMHM OTHOCHUTCS

1) rexcaroHaibHasi TUpamMuaa 2) TeTparap

3) TerparoHanbHas OunupaMua 4) TpuroHanpHas npusMa

10. K TerparoHajibHOi CHHTOHUM OTHOCHTCSI

1) TeTparonanbHasi OunupamMua 2) TeTpas’ap

3) rekcaroHajpHas IUpaMuIa 4) rexcaroHajibHas Ipu3Ma

11. YcTaHoBHUTE COOTBETCTBUE MEKY BUJIOM CUMMETPUH U MHOTOTPAaHHUKOM

1 L44L,5PC A TpuronangbpHas Ounupamuaa

2 L¢6L,7PC b: pomOudeckuit noaexa’ip

3 L;3L.4P B: terparonanpHas dunupamuia

4 31L.,41:6L,9PC I': rekcaronangpHas OumupamMuga

12. Touku pemeTku, COOTBETCTBYIOIIKE JTM00 HEUTPaAIbHBIM aToMaM, JTU00 3apsKeHHBIM HOHAM
WIN TPYIIIaM aTOMOB (MOJIEKYyJIaM) B KpHCTaIlJIe, Ha3bIBAtOTCA

Bapuant Ne2
1. Bug cummerpun L;3L.4P umeer
1) koMOHMHALIMS TPUTOHATLHOM MPU3MBI C TUHAKOUIOM
2) KOMOMHAILIMS TPUTOHAILHOM MPU3MBI U OUTTHPaMUIBI
3) TpuroHanbHast mpuzMa
4) TpuroHanbHas MUpaMuIA
5) TpuroHanbpHas OunUpamMuIa
2. Buag cummerpun Lc6P umeer
1) rexcaroHajibHast mpu3Ma
2) rekcaroHajibHasi TupamMuaa
3) rekcaroHaipHasi OMIUpamMuIa
4) kOMOUWHAIHS TeKCarOHaIbLHOU MPU3MBI C TUHAKOHUIOM
5) xoMOMHaLUs TeKCarOHAJIbHOM MPU3MbI U OUITUPAMMU/IBI
3. K Hu31ieii kaTeropum OTHOCHTCS

1) pomOuueckas nupamuaa 2) TeTpa’ap

3) TpuroHanbHas mpu3Ma 4) ky6

4. K BbICHIEH KATErOPUU OTHOCHTCH

1) TeTpasip 2) pOMOUYECKHIA JT0IeKad P
3) rexcaroHajibHasi MUPaMH/Ia 4) rekcaroHajabHasi IpuU3Ma

5. K cpeaneii kKaTeropum OTHOCHTCS

1) rekcaroHasibHas MUpaMuIa 2) NUHAKOU]T

3) mudap 4) xy6

6. K oTKpBITBIM (pOpMaM OTHOCHTCS

1) rekcaroHayibHast TUpaMuIa 2) rekcaroHajgbHasi Ipu3Ma

3) Tetparap 4) TpuroHanpHasi OuMUpamMuaa
7. K 3akpbITHIM (p)OpMaM OTHOCHUTCS

1) pomOuueckas 6unupamuaa 2) TeTparoHanbHas Ipu3Ma

3) rekcaroHajibHasi MUPaMH/Ia 4) pomOUYecKas mpu3Ma

8. K kyOnueckoil CHHTOHUM OTHOCHTCH

1) pomOHuueckuii qoaeKa’ap 2) rekcaroHalibHasi MUpPaMuIa

3) rekcaroHanpHas Ipu3mMa 4) pombuyeckas Ounupamuga



9. K TpUroHaibHOM CHHTOHUM OTHOCHTCS

1) TpuronanpHas npusMa 2) TeTpasap

3) rekcaroHajipHas NUpaMuIa 4) TerparoHajbHas OuUnUpaMuIa
10. K pom0u4ecKkoil CHHTOHMH OTHOCUTCH

1) musap 2) TeTpa’rap

3) rekcaroHajibHasi IUpaMuIa 4) TpuroHasbHas mpusma

11. YcraHoBHUTE COOTBETCTBUE MEKy CHHIOHUEHN M HAJTMYUEM OCEM CUMMETpUU
1) rekcroHasibHasi CHHTOHUS AL,

2) TeTparoHajabHasi CHHTOHHUS b L,

3) TpuroHajgbHasi CHHTOHHS B Ls

4) pomOuyeckasi CHHTOHUS I'L;

12. Hayka — o kpuctrajuiax

Jlabopamopnas paooma 1
OnpeaeneHue XapakTepuCTHKUA MHOTOTPAHHUKOB

B npupogHoii cpene cpend MHHEpaOB MpeoOsafjaloT MHUHEpaibl KPUCTAIIMYECKOIO
cTpoeHusi. MHorme MuHepayibl Ojarojapst 3aKOHOMEPHOMY PpAacCIHOJIO0XKEHHI0 aTOMOB OOpa3yloT
XOPOIIO BBIPAYKEHHBIE PUPOTHBIE MHOTOTPAHHUKH — KPUCTAJLIBL.

Cpenu MHUHEpaJIOB KPUCTAJUIMYECKOTO CTPOECHUS OOHApyKUBaeTcs cuMMeTpus. B otnnuue
OT CUMMETPHH B )KMBOW IPUPOJIE OHA HA3BIBAETCS KPUCTAJUIMYECKON CUMMETPHEH.
HauOonee OTYETIMBO CHUMMETpPHUs KPHUCTAIIOB OOHApPY>KUBAETCAs B HUX I'€OMETPHUECKO (opme.
Hanuuue cummeTpuun B KpHCTajulax JIETKO 3aMETUTh, €CiU: 1) pacceuyb MUHEpPAJ IUIOCKOCTHIO, 2)
BpallaTh €ro BOKPYT ONpeeNeHHON ocH, 3) CONOCTaBUTh PACHOJIOKEHHUE 3JIEMEHTOB OIpaHHUYEHHUS
KpucTajuia (rpaHel, pedep, yriioB) OTHOCUTEIbHO TOYKH, JIEKAIEeH B LIEHTPE KpUcTaJlia.

Jannas paspaOoTka mpecieqyeT Leidb HayyuTh CTYICHTOB ONPEAETSATh 3JIEMEHThI
CUMMETPHHU KPUCTAIIOB U TI0 MX COBOKYITHOCTH — BUJI CHMMETPHH.
Paboma c nabopom makemos Kpucmannios:

1. Onpe;[eneHI/Ie Ha MAaKCTC HAJIMYUA UIIN OTCYTCTBI/DI ueHTpa CI/IMMeTpI/II/I KpI/ICTaJIJIa " 3aIIUChb
ero ooosHaueHus — «Cx».
2. Omnpenenenne oceil CHMMETPUN U HX MOpsaka. Hampumep, ocu cuMMETpuu 2-r0 TOpsAKa

0003Ha4a0T L, W MOACUYUTHIBAIOT WUX KOJIMYECTBO. TO K€ CleIyeT CAelaTh B OTHOIIEHWH Ocei
cumMmeTpuu 3-ro, 4-ro u 6-ro nopsiakoB (Ls, Ls, Le), Hanpumep: L¢, 413, 3L, u T. 1.

3. OnpeneneHre Ha MakeTax KPUCTAUIOB IUIOCKOCTH CUMMETpUH. [I10CKOCTH cuMMmeTpuu
0003HaYaroT 3arjJaBHON OYKBOM JaTHHCKOTO ajdaBuTa «Py, MOICUUTHIBAIOT UX O0IIEe KOJINIECTBO
Y 3alIMCBIBAIOT B T€Tpajib, Hanpumep: 2P, 9P, 6P u T. 1.

[Tocne onpeneneHus BCEX EMEHTOB CHMMETPUH B MaKeTaX KPHCTAJIOB 3alKCh O0IIei (hopMyITbl
Kpuctaiia, Harpumep: L,2P unu 3L,3PC.

4. Omnpenenenue Buga cummerpuu o tadaune 1. Hanpumep, nmo ¢popmyne L;3L,3PC otHOCST
Kpuctaul K 13-My Buay cUMMeTpuu, a npu Hamuauu ¢Gopmyiasl LeoOL,7PC — k 25-my Bumy
CUMMETPUH.

5. Omnpenenenue mpocThix (HOPM KPHUCTAIOB CEMU CHHTOHMHA. (IIpocTasi WM KOMOWHAIMS;
OTKpBbITasi UJIM 3aKphITasi)
6. OrnpesielieHre CHHTOHUY U KaTeropuu 1o Tabaunam 1 u 2
7. 3anonHenne TaOIUIbI
Ne Ha3Banue Bun cummerpun | @opma Cunronuns | Kareropus

MHOI'OI'paHHHKa




IIpunoxenue:
Tabnuua 1. 32 Buna cummerpun

Kare-
Curronmm Busl cummeTpran
TOpun
1 2
TpyxnuHHAs
C
s 3 4 5
E MOHOIMKITHHHA ST ) p
= P L L’PC
6 7 3
Pom6uueckas 2 2 2
L72pP 3L 3L%3PC
9 10 11 12 13
Tpuronanshas | 3
. Lc L'3p L3 L3L3PC
s 14 15 16 17 18 19 20
E TerparonanbHas B . B . .
S L L'pC L'4p L4 L*4L’sPC Li=L”  |Li(=L%2L"2P
21 2 23 24 25 26 27
T'excaronanbHas P . P P P
o L°pC L%P Lo6L’ L°6L*7PC Li=L’P  |Li3L’3P=L"3L4P
5 28 29 30 31 2
E Ky6mueckas
I3 kY
a 4317 [4L°3L73PC  [aL’3L’GLigep  [3L'L%6L” (314l 6L79PC

Tabnuua 2. CpaBHUTENbHAS XapaKTEPUCTHUKA CUHTOHUM

Kareropuu ¥ CMHTOHMM
Kommmuecrso BBICIIIAs,
CpeHss KaTeTopHs HM3ILIasi KATEropust
3NIEMEHTOB KaTeropust
CHMMETPHH TPUrOHaJIh | poMOHdIec
Ky6W{€CKa;{ TEKCaroHaJlbHas | TCTparoHajbHas Ha Ka. MOHOKJIMHHAS | TPHUKJIMHHA S
51 51
Mimrmym Bonee onnoit Tosnbko 01Ha OCh BBICHIETO HAUM E€HOBAHUS Hu onnoii ocu BeicIero
DIIEMEHTOB OCH BBICLIETO HaWMECHOBAHUs .
CHMMETPHH, HAVMEHOBaHMs* O06s13aTeIIbHO IIPHCYTCTBYIOT:
HEOOXOUMBII 1
JIOCTATOYHBIH JUIst Oonee L wmpP |Her
OTHECCHIS onroii L 2IIEMEHTOB
KpHCTaJUIA K JIaHHOH L6 L4 L3 1w 6oree CHUMMETPHH
CHHIOHUN omHoit P
Makcumym
27IEMEHTOB
- 4 3 2, 6 2 4 3 6 2 2. 2 C
CHMMCTPHY, 3L°4L76L"9PC L'6L"7PC L'4L°5PC  |L"3L73PC| 3L73PC LPC
BO3MOXHBII B
Kark/10M CHHIOHHH

IIpakTH4eckoe 3aganue AJs TPYNIOBOI padoThI

I'pynnoBbie npakTHYeCKHe 32 JaHUA:
(pabora B mapax)

I1epBbl1it 3Tan — chopMyIUpOBATS.

CrTyneHThl caMOCTOSITENIbHO M3Y4aloT JIEKIIMOHHBIE 3allCU U MaTepual JaHHbIA B yueOHMKaX,
(bopMyIMPYIOT CBOM OTBETHI Ha 3aJJaHHBIE BOIIPOCHI.

Bropoii 3tan — noxenuTses.

CryneHTbl 00BEIUHSIOTCS B Mapbl U 10 OYEPEAM NPEACTABISIIOT APYT APYry CBOU pEIeHUs,
omnpezenss U o0cykaas Kiacc CMUMMETpUH, (OpMy, CHHIOHHUIO U KaTErOPHI0 MHOTOTPAHHHUKA.

Tperuit atan — co3garb. CTyIEeHTBI BMECTE CO3AAIOT HOBOE PELIECHHE C YYETOM PE3YJIbTAaTOB
00CyX)IeHHS, KOTOPOE BKIFOUAET B CE0s JTyUIITNE UICH.

UYerBepThlil 3TAll — IPOBEPUT.
PaGotaer Bca rpymnma. Heckombko map NpenoCTaBiSIOT CBOM OTYET Ha 3aJaHHBIC BOIPOCHI.
OmubKy U CHOpHBIE BOIPOCHI CTAHOBATCS HAyaJoM KOJUIEKTHBHOTO 00CykJeHHs. Bce cTyneHTb
IIPOBEPSIIOT CBOM PEIIECHUS, BHOCST UCIPABIICHUS, TIOSCHEHUS U JIONOJTHEHHUSL.

Konumponvnasa paooma 1.
Bapuant Ne 1

1. Onpenenutsb BuJ (KJ1acc) CAMMETPUH, GOpPMY, CHHTOHHIO, KATETOPHUIO TETPadpa.

2. Jloka3zaTh, YTO TPUTOHANLHAS OUITUPaMU/IA SBIISETCS TPOCTON HOPMOIA.

3. C momomipio L, momyuuTs mpoctyio hopMy, aTh €i MOJHYIO XapaKTEPUCTUKY.

4. Jloka3aTh, 4TO T€TparoHaabHasi OMIUPAMUIA U OKTAdP OTHOCATCS K Pa3HBIM KaTETOPHSIM.



5. Kakue popmbl MOKHO MONTY4HTh, €ciiud AaHbl Le 1 6L,L.

6. CnoxeHue 3J1eMEHTOB CUMMETPUU. 3-51 Teopema.

7. Bo3mosxHbIe TpaHU. JIBOMHUKNA U 3aKOHOMEPHBIE CPOCTKH.

Bapuant Ne 2

1. Onpenenuts BuA (K1acc) CHMMETPHUH, (HOPMYITy, CHHIOHHUIO, KATETOPHIO KOMOMHAIMH

reKcaroHaJIbHOM IIPU3MBI C IMHAKONAOM.

2. JlokasaTb, 4yTO KyO sIBiIsleTCsl IPOCTON (hOpMOIA.

3. C nomouipto Ly momyuuts npoctyto GopMy, 1aTh € MOJHYIO XapaKTEPUCTHUKY.
4. JlokazaTh, 94TO pOMOOIOEKASIP M OKTAIP OTHOCUTCS K OJJHOM KaTETrOpPHUH.

5. Kakune hopmbl MOXKHO MOTYUNTh, €ciau nanbl Ls u PL.

6. CnoxeHue 3J1eMEHTOB CUMMETPUU. 2-5 TeOpeMa.

7. 3akoH 1enbix yncel. [Tonstue o0 MHAEKCaX CHMBOJIOB TPaHEH.

Tema 2. OcHOBHBIC NOHATHS KPUCTANLIOXHUMHH

e R

—
(=)

11.
12.
13.
14.
15.

16.
17.

18.
19

Bonpocul ona cobecedosanusn

['eomeTpuueckast TeOpusi CTPYKTYphI KpHCTAaJLIA.

[ToHsITHE KPUCTAIITUYECKOMN PEIIETKH.

Kpucramnueckniit MHOTOIpaHHUK U pellIeTKa KpUCTaslia.

Tpauncnsuus.

IInockue ceTku PCHICTKU, UX CUMMCTPUSL.

14 pemerok bpasa.

[ToHsiTHE O KPUCTAIIIOXUMHUUECKOM aHAJIU3E.

Teopus ctpykTypbl kpuctamioB denoposa, [llendum.

IlepBble OmpenencHUss aTOMHBIX CTPYKTYp KpucTamuioB. OnpeneneHue MeXIUIOCKOCTHBIX
pacCTOAHUI B KpUCTaJIaxX

.3 mpocTedme CTPYKTYpbl YUCTBIX MeTayuioB. OrmpeneneHue CTPYKTYphl KyOH4ecKOoro

KpHUCTaJLa.
Yucno aToMOB, IpUXOAALIMXCS Ha | A4YeiKy.
Yucno npaBUIIbHBIX CUCTEM TOYEK B CTPYKTYpE.
CTpyKTypa KpHUCTaia U CTPYKTYPHBIN THII.
CrpykTypa anMasa u rpadura.
[Mpocreitmue crpykrypsl coenunenuit tuna AX: NaCl, CsCI, chanepur - ZnS, Bropur -
ZnS, NiAs, BN.
KoopannannonHoe 4rciio ¥ KOOPAUHAIIMOHHBIM MHOTOTPAHHUK.
[Ipocreitmue cTpykTypsl coenuuenuid Tuna: AX,, A,X: ¢moopur - CaF,, pyrun — TiO, ,
kpuctobamut — Si0,, CO,, muput- FeS.,.
Knaccudukanus crpykryp mo KY.
Ctpyktypel ¢ mapamerpamMu U 0e3 MapaMeTpoB. BhIUUCIIEHHE MEXaTOMHBIX
paccTOSHUI U BaJICHTHBIX YIJIOB B CTPYKTYpax.

Tecmogolii KOHmMPOTb
Bapuant Nel

1. Koopaunanuonnoe yucJo (6, 3) umeer

1) pytun TiO, 2) xpucrobomut SiO,

3) yraekucinerit raz CO, 4) muput FeS,

2. KoopauHanmoHHBIH MHOTOTPAHHUK KY0OOKTA3Ip HUMeeT

1) cepebpo 2) anma3s 3) chanepur 4) kanuit
3. Meab umeet siueiiky bpasa

1) npUMUTHUBHBIN KyO 2) 6a301eHTPUPOBAHHBIN KYO



3) rpaHeeHTPUPOBAHHBIN KyO 4) rexcaroHaJbHYO
4. /e npaBHJIbHbIE CHCTEMbI TOYeK IKBHUBAJICHTHBIE IPYT APYTY HMeeT

1) rpadur 2) xJIopup 1e3us

3) apceHH HUKETs 4) chanepur

5. 4 atoma Ha oAHY f1YeliKy HMeeT

1) maruuit 2) niaTuHa 3) nutui 4) anma3s

6. ®opMyJIbHYI0 eIMHUIY PABHYIO 4 HA OJIHY siYeiiKy nMeeT

1) xmopua HaTpust 2) xJiopup 1e3us

3) autpua Oopa 4) paroopur

7. C10MCTYIO CTPYKTYPY UMeeT

1) canepur 2) rpadur 3) noaua KaaMust 4) mupur
Bapuant Ne2

1. Koopaunnanuonnoe yucio (4,2) umeer

1) pytun TiO, 2) kpuctobomut Si0O,

3) yraekucinebrit raz CO, 4) muput FeS,

2. KoopAuHAIIMOHHBIH MHOTOTPAHHHMK I'eKCArOHAJIbHBIH Ky0OOKTa3p uMeeT

1) cepebpo 2) anMmas 3) Mmaruui 4) xanuit

3. a-keJie30 umeeT siyeiiky bpasd

1) MpUMUTHUBHBIN KyO 2) 6a30LEeHTPUPOBAHHBINA KYO

3) rpaHeeHTPUPOBAHHBIN KyO 4) rexcaroHaJbHYO

4. JIBe npaBUJIbHbIE CHCTEMbI TOYeK HeIKBHBAJIEHTHbIE APYT APYyry HMeeT

1) rpadur 2) xJIopup 1e3us

3) apceHu]] HUKENS 4) cpanepur

5. 6 atoMa Ha oAHY s1YeliKy HMeeT

1) maraui 2) miatvHa 3) auTnit 4) anmas

6. ®opMyJIbHYI0 eMHUIY PaBHYIO 1 HA OIHY siueiiky nMeeT

1) xnopua Hatpus 2) xa0pu 1e3us

3) autpua Oopa 4) paroopur

7. CJI0HCTYI0 CTPYKTYPY MMeeT

1) canepur 2) autpup 6opa 3) noaua KaaMus 4) muput

IIpakTHyeckoe 3agaHue AJ TPyNINOBOIl padoThI
I'pynnoBble npakTHYecKHe 32 1aHUA:
(paboTa B rpynmax 1o 3-4 yemoBeka)

JIOKJIa{YMKH [IPEJICTABISAIOT OCHOBHOM JJOKJIa/1 IO CBOEMY BOIIPOCY:
1. Teopus cTpykTyphl kpucramioB denoposa
MIEPBOE OIpeIeNIEHUE aTOMHBIX CTPYKTYP KPUCTaIIOB
TPH NPOCTENIINE CTPYKTYPbl YUCTHIX METAJIJIOB
CTPYKTYPHBIN TUI POCTHIX BEILIECTB
CTpyKTypHBbIN Tun Bemects tuna AX, AX,, A,X
Jloka14uK 0OOCHOBBIBAET CBOIO MO3ULIHUIO.
CogokiagunKk OTBEYAaEeT HA BOIPOCHI IIPEACTaBUTENIEH APYTUX TPYMI 10 MPEACTABICHHOMY
JIOKJIa/ly, OTCTauBaeT MO3UILNIO0 CBOECH IPYIIIIBL.
OnmnoHeHT KpaTKO IEepecKa3blBacT IMO3ULMIO JOKJIAAUMKA W3 JPYrod TpYMIbI, HAXOOUT €€
ySI3BUMBbIE, CIIOPHBIE MECTA WJIM OIIKUOKH, 337a€T BOIIPOCHI IIPEICTABUTENSIM JIPYTHX IPYIIL.
JKCNepT OLEHHUBAET pabOTy KaXJI0r0 yYaCTHHKA.

e



Jlabopamopuas paboma 2
OmnpeneneHue CTPYKTYP NPOCTHIX U CJIOKHBIX BellleCTB
Cooepoicanue pabomul.

1. Onucath CTPYKTYpPBI TPOCTBHIX BEMICCTB (THIT PEIICTKH, YHCIO aTOMOB Ha OJIHY SYCHKY,
KOJIMYECTBO MPABHIBHBIX CUCTEM TOYEK (MX IKBUBaICHTHOCTH), KU, KM, Tpancsius):

MeJlb, 0-)KeJie30, MarHui, ,rpaduT, aimMas.

2. Onwucate TpPOCTEHIIME CTPYKTYpPbl COCOUHEHWH THrma AX (THI PEIIeTKH, YHCIO
(GOpMYJIBHBIX EIWHHII Ha OJHY SYEHKY, KOJWYECTBO NPABWIBHBIX CHCTEM TOYCK (KX
skBHUBaNeHTHOCTH), KU, KM, Tpancnsius):

NaCl, CsClI, chanepur - ZnS, Broprut - ZnS, NiAs, BN.

3. Onwucate mpocTeiiue CTPyKTyphl coenuHeHuit tuna: AX,, A,X (TUN pEIIeTKH, YHUCIIO
(GOpMYJIBHBIX EIWHWII Ha OJHY SYEHKY, KOJWYECTBO NPABWIBHBIX CHCTEM TOYEK (HUX
skBHUBaNeHTHOCTH), KU, KM, Tpancnsius):

bmooput — CaF,, pytun — Ti0O,, kpucrobanut — SiO,, CO,, nuput- FeS,

4. Ornucannie 0OpMUTH BUJIE TAOIHIIBI

Tema 3. ®akTOpBbI, ONpeeA0NIAEe CTPYKTYPY KPHCTAJJIOB
Bonpocwl ona cobecedosanus

DaKTOPBI, ONPEIEIAIOINE CTPYKTYPY KPUCTAILIOB:

DddexkTuBHBIC paguyChl HOHOB.

OmnpeneneHne HOHHBIX U ATOMHBIX PaInyCOB.

3aKOHOMEPHOCTH B U3MEHEHUHU MOHHBIX PAINYCOB XUMHUUECKUX 371eMeHTOB B [1C.
I'eomeTpuyeckue npeaensl yCTONYUBOCTH CTPYKTYP € pasiinuHbivMu KY.

[Tonspuzanusi HOHOB, KOIPIUIUEHT AePOPMUPYEMOCTU: 3aKOHOMEPHOCTH B H3MEHEHUU
NOJIIPU3aLMOHHON akTHUBHOCTH MOHOB B IIC, BimsaHue nonspusanuu Ha 3HadeHune KY B
KpUCTAJIaX U UX CTPYKTYpY.

7. 3aBHUCHUMOCTb pa3MepOB aTOMOB U MOHOB B KpucTaiuiax oT KUY, cTpyKTypHBII THUIT IEPOBCKUTA.
CI10uCTBIE CTPYKTYPHI.

9. BnusgHue nonspu3alUu Ha CTPYKTYpPY KPUCTAIUIOB, IpaBuiio ['onpamMuTa.

A o

*

Tema 4. Tunbl XuMHYECKHUX CBsI3eil B KPUCTAJLIAX
Bonpocwl ona covecedosanusn

1. Tumbl XUMHUYECKHX CBA3€H B KpUCTaJIaX.

2. Honnas cBsizb. CTpoeHHE MOHHBIX KPHUCTAUIOB. DHEPTHsl PEIICTKH HOHHBIX KpucTaioB (I.

HoBukoB «OCHOBBI 00IIIEH XUMUNY).

3. KoBaneHTHas CBs3b:

4. CrpyKTypa OpOCTBIX BELIECTB C KOBaJIEHTHOHM cCBsi3bio. [IpaBuno IOm-Pozepu. IlposiBienue
XapaKTEepPHBIX CBOMCTB KOBAJEHTHOW CBS3M B KpHCTaUIax (HACHIIIEHHOCTh, HANIPaBICHHOCTh U
T. 1.).

5. Crpyktypa OuwHapHbIX u Oojee CIOXHBIX coeauHeHuil. [IpaBmiio  oOpa3oBaHus
KPUCTAJUTMYECKUX CTPYKTYP CJI0KHOI'O COEIUHEHMS C KOBaJIeHTHOH cBsA3bto (IIupcon, 1964).

6. Cucrema TeTpadApUUECKUX KOBAJIEHTHBIX PaInNyCOB. 3aKOHOMEPHOCTH B

W3MEHEHUHU KOBaJICHTHBIX pamuycoB siemeHToB B IIC. [lonstne o Ban-mep-BaambcoBoii cdepe.

Octarounas (BaH-nep-BaaibcoBasi) CBA3b B KpUCTaJUIaX. DHEPrus pelieTku Kpucraia ¢ Ban-nep-

BAaAJIbCOBOM CBSA3BIO.

7. Meramnyeckas cBsa3b. E€ XxapakTepHbIe CBONCTBA.

8. 30HHaAs TEOpHs KPUCTALNIOB C METAUIMYECKOM CBA3BIO. ODHEPreTUYECKHU CIEeKTp B Me
KpHUcTasiax.

9. Hexkoropsie ¢puznveckue cBoiicTBa Me B CBETE 30HHOM TEOPHH.

10. DHeprus pemerkn Me kpucraiia.

11. DnexkTpoHHas sMUCCUS TOTPAaHUYHOTO ciosg Me.



12. IlpomexxyTOuHBIE ~ THUIBI ~ CBA3€H:  BOJOpPOJAHAs,  HOHHO-KOBAJIEHTHas,  KOBAJEHTHO-
MeTaJUInYecKasi, 'OHHO-MEeTaJUINYeCcKasl.

13. IToaynpoBOHUKH.

14. I'eoMeTpuuecKnii XapakTep CTPYKTYPHI.

15. 'omogecMuueckne U reTepoJeCMUUECKUE CTPYKTYPbI KpUCTaslIa.

16. CTpyKTypHBIE MOTUBBI: KOOPJAMHALIMOHHBIN, OCTPOBHOM, IIEMOYEYHBIN, CIOUCTHIN, KAPKACHBIN.

17. Teopus nioTHeNIEW yIaKOBKH B KPUCTAJLIE.

18. Onncanne KpUCTAIMYECKUX CTPYKTYP, IOCTPOCHHBIX MO 3aKOHY INIOTHEMIIEH YITAaKOBKH.

Tema 5. 3aBucUMOCThb (l)H3I/IKO-XI/IMI/I‘leCKI/IX CBOMCTB KPUCTAJLJIOB OT UX CTPOCHUSA

Bonpocul ona cobecedosanusn

1. Kak u nouemy OynyT u3MeHATbCA ONTHYECKHE CBOWCTBA (n, Rm, npo3paunocts) y
kpuctaunueckux BemectB NaF, NaCl, NaBr, Nal. Pacnionoxuts B nopsiake yObIBaHUS N,
Rm.

2. Kak u nouemy OyIyT U3MEHSATbCS ONTHYECKHE CBOMCTBaA (n, Rm, mpo3payHoCTh) y
kpucramnueckux Bemiects NaCl, MgCl, AlCls, SiCls. Pacnionoxuts B mopsjike yObIBaHUS
n, Rm.

3. Kak u noyemy OynyT u3MeHATbCSA ONTHYECKUE CBOWCTBA (n, Rm, npo3pauHocts) y
kpuctamunueckux Bemects K,O, K.S, K>Se, K,Te. Pacrionoxuts B nmopsake yobIBaHUS 1,
Rm.

4. Bnusaue ko3 dunrenta 1eopMUpyeMOCTH Ha ONTHYECKHUE CBOMCTBA KPUCTAIJIOB.

Kak 1 nouemy OyyT U3MEHATHCS ONTHYECKUE CBOMCTBA (n, Rm, mpo3payHocTh) y

Kpuctaunueckux Bemiects MgS, BaS, CaTe, CaO. Pacnionoxuts B nopsake yObIBaHUS n,

Rm.

6. OObBsicHUTE HAa0II01aEMYI0 3aKOHOMEPHOCTbD:

Lil Nal KI Rbl  Csl

11 10 76 6,5 1$7
PaAcCTBOPHMMOCTSH
7. Lil, NaBr, Nal, LiCl otiruatorcst AOCTaTOYHO OOJBIION pacTBOPUMOCTHIO, OOBSICHUTH ATOT
(hakT ¢ TOYKH 3pCHHSI MPEACITBHBIX OTHOIIICHUH PaIuyCcOB HOHA, YUUTHIBASI, YTO BCE OHU
KPUCTAIUTH3YIOTCS B cTpykTypHOM Tune NaCl.
8. KF, RbF, CsF kpucramnuzyiorcs B ctpykTypHoM Tuiie NaCl. OObsICHUTD ¢ TOUKU 3pEHUS
MIPEIeTbHBIX OTHOLICHHH I,:Tx UX MOBBIIICHHYIO PACTBOPUMOCTb.
9. Kaxk 00BSACHUTH TaKyI0 3aKOHOMEPHOCTh B U3MECHEHUHU PACTBOPUMOCTH:

W

NaF AlICl; TiCl,
1,0 6,0 XOpOIIO PaCTBOPUM

10. Kak 00BbsCHUTH 3aKOHOMEPHOCTH B U3MEHEHUH pacTBOpuMocTH cyibdaros Ca, Sr, Ba?
CaSO, SrSO; BaSO,

[
»

N3MCHCHHC PaCTBOPHUMOCTHU

Konmponvnas paboma 2.
BapuanT Ne 1

1. PaccuuTaTh 3HEPruI0 KpucTainueckoi pemerku (uuki bopua-I'abepa) CaCl..

2. O6GoCcHOBaTh KOOpAMHALMOHHBIE uucna Sn** u Sn*' B MX XJIOPUAHBIX KOMILIEKCAX B
KPUCTAJIINYECKOM COCOTOSIHUU.

3. IIpoBeputs cripaBeIMBOCTb NpaBuia [Iupcona i kpucramia chanepura ZnS.

4. Kax 00bACHUTH 3aKOHOMEPHOCTH B U3MEHEHUHU PAaCTBOPUMOCTH cyibdaroB Ca, Sr, Ba?
CaS0O, SrSO, BaSO,

N3MCHCHHUC PAaCTBOPUMOCTH

.
»



5. OxapakTepu30BaTh CTPYKTYPHBIN TUIT pyTHIIA

(98]

5.

Bapuant Ne 2
1.Paccuntary »HEPruI0 KpPUCTAIIIMYECKONW PpEHIETKH, HCXOASl U3 DJIEKTPOCTaTHYECKON
MoJeu Juisi KpuctaiioB NaBr.
O6GocHyiiTe KOOpAUHALIMOHHBIE Yncia Hg™" B GPOMUIHBIX KOMIUIEKCAX B KPUCTAUTMIECKUX
COEIMHEHUX
[TpoBepuTh cripaBeIMBOCTH MpaBuia [lupcona mis kpucramia chanepura FeS,.
Kak 00BsICHUTB TaKyl0 3aKOHOMEPHOCTb B U3MEHEHUU PACTBOPUMOCTH:
NaF AlICl; TiCly
1,0 6,0 XOpOIIIO PAaCTBOPUM
OxapakTepu30BaTh CTPYKTYPHBIN THII ajIMa3a.

Tema 6. CTpoeHue peaibHOI0 KpucTaLia

© N U A O

10.

11.
12.
13.

1.
2.

Bonpocul ona cobecedosanusn
[ToHsITHE O KPUCTALTUYECKUX U aMOP(HBIX TellaX U O CTENEHHU YIIOPST0OUECHHOCTH.
OTkJI0HEHUs BHEITHEH (POPMBI KPUCTAIUIOB OT UJICATbHBIX TEOMETPUUECKUX 3aKOHOB.
Toueunble neEeKTH B METAJUTMUECKUX KPUCTAIIAX.
Toueunble neeKThl B MOHHBIX KPUCTAJIIAX .
Toueunblie neeKThl B KPUCTAUIAX C KOBAJIGHTHBIMU U BaH-/I€P-BaaIbCOBBIMU CBSI3SIMH.
Toueunslie neeKThI, CBI3aHHBIC C TIPUCYTCTBHEM MMPUMECHBIX ATOMOB.
[Tonsitue o nucnokanuu. JInHeHHas AUCTOKAIHSI, TPUYUHBI €€ BOSHUKHOBEHUSI.
Jucrnokarusi BUHTOBas (CrUpanbHasi), MIPUYKUHBI €€ BOSHUKHOBEHUs. KpuBonuHeiitHast
JIVICTIOKAIINSI.
I[BI/I)KeHI/IC )II/ICJ'IOKaHI/Iﬁ W MPUYUHBI 3TOI'0 ABJICHUA.
Bnusaue JUCJIOKAMK Ha MPOYHOCTb MAaTCPUAJIOB U METOAbI 06H3py>KeHI/I$[ Z[e(i)eKTOB
KPHUCTAJLJIOB.
3aBUCUMOCTH HOJIYTIPOBOJHUKOBBIX CBOMCTB KPUCTAIIJIOB OT UX PEAJIbHOU CTPYKTYPBI.
OnTHdeckre CBONCTBA pealbHBIX KPUCTAIIIOB.
AHUN3aTpoIus peabHbIX KPUCTAJIIOB.

I'pynnoBoii mpoekT no teme «CTpoeHUe peajibHOr0 KPUCTAJLIIAY)
«Onpe;[eﬂeHHe OIITUMAJIbHBIX yCJIOBI/Iﬁ AJId BbIpalllUBaHUS KPUCTAJUIOB U3 BOAHBIX
pacTBopax»

N3yuenne cnocoOOB BBIPALIMBAHUS KPUCTAIJIOB B JIA0OPATOPHBIX YCIOBHUSIX.
Pa30uBka cryneHTOB Ha MHMHUTpyHnbl (2-3 yenoBeka). @opMHpOBaHHE HOBOTO 3HAHUS,

CBSI3aHHOT'O C PELICHUEM CTYJCHTAaMH MMO3HABATEIBHOM 3a7[auil 10 BHIOOPY ONTHMAJIBHBIX YCIOBUH
JUId BBIPALMBAHUSA KPUCTAJUIOB PA3IMUYHBIX COJEH U3 BOAHBIX PAcTBOPOB B J1aOOpPaTOPHBIX
YCIIOBUSX.

3.

1.

3amuTa y4eOHOro MpoeKTa Mocie MPoBeIeHuUs J1abopaTOPHOU paboThI.

Jlabopamopnas paboma 3
BoipamuBanus KpUCTALI0B U3 BOJHBIX PacTBOpax
[lo cmpaBOYHUKY OIpeneanTh pPacTBOPUMOCTh BBIOpaHHON coiu (Ipu  BbIOpaHHOU

temriepatype, Harpumep 60 ‘C, coriiacHO IPOEKTY).

2
3
4

B3BecuTh HaBecKy /i1sl IPUTOTOBJIEHUS HACBILLIEHHOTO pacTBOpA.
Pacrepets coib B CcTyIIKE.
[TpUroTOoBUTH HACKILLIEHHBII PacTBOD.



5. OTdunpTpoBaTh NPUTOTOBICHHBIH PACTBOP B €MKOCTh JUIsl BHIPAIIMBAHUS KPUCTAILIA.

6. OnycTuTh 3aTpaBKy, BBIOPaHHYIO COIIACHO MPOEKTY.

7. ITocTaBUTH €MKOCTBH B YCIOBHUSL COOTBETCTBYIOLIUE IIPOEKTY IS BbIpAIMBAHUS KpHUCTAJLIA
(TemmepaTypa OKpy>Karoliei cpe/ibl, OCBEIIEHHOCTh U T.J.).

8. JlaThb XapakTepUCTUKY BBIPAILICHHOMY KpHCTally. TeopeTndecku 0OOCHYyHTe OTKIOHEHHE
BHEIIHEH (pOPMBI pealibHbIX KPUCTAIUIOB OT UJCATIbHBIX FEOMETPUUECKUX 3aKOHOB.

Tema 7. Kpucramioxumuyeckue 3aKOHOMEPHOCTH B IIePHOAMYECKON cHCTeMe

Bonpocwl ona covecedosanusn

1. Kpucramimueckue CTpyKTypbl UCTMHHBIX MeTaioB. Hamboisiee pacnpocTpaHeHHBIE THIIBI
CTPYKTYpP METaJLIOB.

2. OcoOEHHOCTH CTPYKTYPHBIX THIIOB .

3. Kpucrammueckue CTpyKTypsl 3JeMeHTOB I1aBHbIX noarpynmn [V-VII rpynm. [Ipasuno FOMm-
Po3zepu 1 KOOpAMHALIMOHHOE YUCIIO ATOMOB B 3TUX CTPYKTYpaXx.

4. Kpucraminyeckue CTpyKTypsl Metamnndeckux neMeHnToB I1IA u IVA rpymnm.

5. Kpucramnmdyeckue cTpyKTypbl 0J1aropoJIHbIX T'a30B.

6. Kaxk pacnpenensrorcsa 37I€MEHTHI 110 NMOATPYIIIAM B IIEPUOJUYECKON CUCTEME C YYETOM HX
KPUCTAaJUIOXUMUYECKUX CBOMCTB?

7. KakoB npuHIMN KIacCUpHUKAIMKA OMHAPHBIX U 00Jiee CIOKHBIX COSIMHEHHUI ¢ TOUKHU 3pEHUS
KPUCTAJUIOXUMHHU?

Tema 8. XuMusl HEOPraHMYECKHUX COeTMHEHM I
Bonpocul ona covecedosanusn
PaccMoTpeTh BO3MOXKHBIE BApHAHTHI (TIOJIX0]TbI) KITaCCH(PUKAIIMK OMHAPHBIX COSTMHEHUH.
Kak kmaccuduiupyrorcst TpoiiHbIe U 60JIe€ CI0KHBIE HEOPTAaHUYECKHUE COSAMHEHUS C TOUKH
3pEeHUSI KOOPAUHAIIMOHHBIX YHCENl aTOMOB, KOMIUIEKCOB-PAIUKAIOB, CHMMETPUN?
3. IIpasuno [lonuHra 1151 CTPYKTYp HOHHBIX KPUCTAILIIOB.
Kpucranioxumudeckre 0COOCHHOCTH CTPYKTYP C MPEUMYIIECTBEHHO KOBAJICHTHBIM THUIIOM
CBSI3H.
Oco0EHHOCTH CTPOCHUS CHITMKATOB PA3HOTO THUIIA.
Baxxneimme KaTHOHBI M aHUOHBI B CUJIMKATaX.
B yem cyTh sBieHHS u3oMop(du3mMa B CHIIMKATaX, IPUYUHBI €T0 BOSHUKHOBEHUS?
3aBUCUMOCTh (PU3UIECKUX CBOMCTB CHIIMKATOB OT MX CTPYKTYPHI.

0V © N o Wwm

Oco0eHHOCTH KPUCTATMYECKUX CTPYKTYp OoparoB. Kpucrammoxummueckas
KIaccugukanus 60paTos.

Tema 9. Kpucra/uioxuMusi OpraHm4eckux coeuHeHnin

Bonpocul ona cobecedosanusn
1. KosaneHntnsle n Ban-nep-BaanbCoBbel paguychl HEMETANIMYECKUX 3JIEMEHTOB.
CrpoeHue npocTeninx MOJIEKyJI U KOMIJIEKCHBIX HOHOB. BalleHTHBIE yIIBI.
3. IlpumeHeHMe NpuHIMIA IUIOTHEHIIMX YMAKOBOK K MOJIEKYJIAPHBIM Kpuctainam. Cummerpus
MOJIEKYJISIPHBIX KPUCTAJIJIOB.
Crpoenne MeTaHa 1 mapa(uHOBBIX yTIIEBOAOPOIOB.
5. CTpoeHHE OpraHMYECKUX COEIUHEHUN C HEMOJIEKYJIAPHBIMUA CTPYKTYpPaMHU.
B yeM 0c00eHHOCTh MOHHBIX CTPYKTYpP COEIMHEHUH 3JIEMEHTOB OpPraHOI€HOB?



7. 3aBUCUMOCTb XapaKTepa CBSI3W B KpHUCTAJIaX OPraHMYECKUX COCIUHEHUN OT MEKAaTOMHBIX
pacCTOSIHUM.

8. Kondopmanuu Moyekya U BIUSHHE KOH(DOPMAIMOHHBIX HMCKKEHHUH Ha TeOMETpPHUYECKHUe U
SHEPreTHYECKHEe MapaMeTphl CI0KHBIX OPraHUYECKUX MOJIEKYJ U KPUCTAIIIOB.

Ilepeyennb BOonpocoB U 3aaHuii, BBIHOCHMBIX Ha 3a4eT
. Onpenenuts BUJ (KjIacc) CUMMETpUH, (pOopMyITy, CHHTOHHUIO, KATETOPHIO OKTa3 Ipa.
. Kakue popmbl MOKHO MOMyunTh, eciau nanbl L u PL;.
. lokazaTh, 4TO TETpadAp SABISETCS MPOCTON HOPMOIi.
. Kakue popmbl MOKHO mOMyunTh, eciau nanbl Le u PLe.
. C nomomsio L4 nomyuuts npoctyio GpopMy, 1aTh €if MOTHYIO XapaKTepUCTUKY .
. loka3aTb, 4TO poMOMUYECKasi U TeTparoHajabHasi MPU3Ma OTHOCUTHCS K Pa3HBIM KaTErOPHSIM.
. lokazaTb, 4yTO KyO sIBIS€TCS MPOCTOM (hOpPMOIA.
. Kakue popmbl MOKHO mONyunTh, eciu aanbl Le 1 6L,L.
. Onpenenuts BUJ (KjIacc) CUMMETpUH, (pOpMy, CHHTOHHUIO, KATETOPHIO pOMOOI0IEKadIpa.
10. Jloxazatk, 4TO TpUrOHAJIbHAsA OUNMpaMua SIBISETCS POCTO (HopMOii.
11. C nomompto 2L; mosyuuTs NpocTyto GopMy, 1aTh €l MOJHYIO XapaKTePUCTUKY .
12. Jlokazatk, 4TO0 poMOO0/I€Kad AP U OKTA3AP OTHOCUTCA K OJTHOM KaTeropuHu.
13. OnpenenuTs BUJ (KJ1acC) CUMMETPUH, GOPMY, CHHTOHHIO, KATETOPHUIO TETPA3pa.
14. Jloka3zaTp, 4TO TpPUTOHAJIbHAsA, TETPAaroHaJbHAas M TIEKCaroHaJbHAas INMUPAMMIBI OTHOCATCSA K
OJIHO KaTeropuu.
15. Jloka3ate, 4To poMOHUYecKast MpU3Ma ABISAETCA NPOCTOi (popMoil.
16. C momopto L, monyuuts npoctyio Gpopmy, 1aTh €il MOJIHYI0 XapaKTepPUCTHKY.
17. Kakue (hopMbl MOKHO NOJTYUYHTh, €CIH JaHbl 214, MepneHuKyIsIpHbIe APYT IPYTY.
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18. Jlokasatk, 4TO TeTparoHalbHasl OUMHpPaMUAA U OKTadIP OTHOCATCS K PA3HBIM KaTETOPHUSIM.
19. Omnpenenutes BuA (KJIacc) CHUMMETPUH, (OPMY, CHHTOHHUIO, KaTErOPHIO TE€KCArOHAIbHOM
UpamMubl.
20. [lokazatb, 4T0 poMOOAOAEKASP ABISETCS MPOCTON (HOPMOIA.
21. C nomorpio L,P momyuuts nmpoctyto hopmMy, 1aTh €i MOITHYIO XapaKTePUCTHKY.
22. Jlokasatk, 4TO OKTa3p, TETPAdAP U KyO OTHOCITCS K OJJHOW KaTErOpHUH.
23. Kak u mnoueMmy OyayT H3MEHSATbCA oONTHYECKUE cBoicTBa (n, Rm, mnpospauHocTs) y
kpuctamnueckux BemniectB NaF, NaCl, NaBr, Nal. PacionoxuTs B mopsiike yobiBanus n, Rm.
24. Kak u mnoueMy OyIyT HU3MEHAThCA OINTHYECKHE CcBoiicTBa (n, Rm, mpo3payHocTs) y
kpuctaurmaeckux Bemiects NaCl, MgCl, AICl;, SiCly. Pacionoxuts B mopsiike yobiBanus n, Rm.
25. Kak u mouemMy OyIyT HU3MEHSAThCA OINTHYECKHE CcBoiicTBa (n, Rm, mpo3padyHocTsh) y
kpucraumueckux Bemects K,O, K,S, K,Se, K,Te. Pacrionoxuts B nopsiike yobiBanus n, Rm.
26. Bniusane ko3¢ dunrenta 1eopMUpyEeMOCTH Ha ONITUYECKHE CBOMCTBA KPUCTAIIOB.
27. Kak u mnoueMy OyIyT HU3MEHAThCA OITHYECKHE CcBoiicTBa (n, Rm, mpo3payHocTsh) y
Kpucraumueckux Bemects MgS, BaS, CaTe, CaO. Pacnionoxxuth B opsijike yosiBaHust n, Rm.
28. O0bsacHUTE HAOIIOAAEMYIO 3aKOHOMEPHOCTD:

Lil  Nal KI RbI  Csl

11 10 7,6 65 17

PAcmeopumocmo >
29. Lil, NaBr, Nal, LiCl oTimuaroTcsi 10CTaTOYHO OOJIBIION pacTBOPUMOCTHIO, OOBSICHUTH 3TOT
GakT ¢ TOYKM 3pEeHUs MpeNeibHBIX OTHOLICHUH paAnyCOB HMOHA, YYHUTHIBAs, UYTO BCE OHH
KPUCTAJUTH3YIOTCS B cTpykTypHOM Tune NaCl.




30. KF, RbF, CsF kpucrammusyiorcs B cTpykrypHoM Ture NaCl. OObACHUTH C TOYKH 3pEHHUs

MpEaACIIbHBIX OTHOIIIEHHWH ra:rx ux IMOBBIIICHHYIO paCTBOPHUMOCTD.

31. Kak 00BsCHUTH TaKyt0 3aKOHOMEPHOCTb B U3MEHEHUU PACTBOPHUMOCTH:

NaF AlCI; TiCl,
1,0 6,0 XOpOIIO PaCTBOPUM

32. Kak 00BsSCHUTH 3aKOHOMEPHOCTH B U3MEHEHUU pacTBOpUMOCTH cylibdaTtoB Ca, Sr, Ba?

CaSO, SrSO, BaSO,

HN3MCHCHHUEC paCTBOPHUMOCTHU

N
»

33. OxapakTepu30BaTh CTPYKTYPHI MPOCTHIX BEUIECTB C KOBAJIEHTHOM CBA3BIO.
34. OxapakTepu3oBaTh CTPYKTYPHBIN THIT ajiMa3a.
35. OxapakTepu30BaTh CTPYKTYPHBIH TUIT pyTHIIA.

36. Kakue xoopuHaIMOHHBIEC Yyncia mposBiisgeT Ni B €ro akBakoMmIuiekcax. Jlatb 000CHOBaHHE.

37.060cHyiiTe KOOpAMHAMOHHEIE uucna Hg?' B GPOMHIHBIX KOMILIEKCAX B KPHCTAIIMYECKUX

COC/IMHECHUSX.
38. KakoBa 3aKOHOMEpPHOCTh B WM3MEHEHUH CTPYKTYPHBIX THIOB, KOOPAMHAIMOHHBIC YHCIIA H
cBoiictB ¢urooputa, Ca(OH),, SiO; u CO,. Uem oHa oObsicHseTCS?

39.

O60oCcHOBaTh KOOpAMHALMOHHBIE 4mciaa Sn®' u Sn** B MX XJIOPMIHBIX KOMILIEKCAX B

KPUCTAJUIMYECKOM COCTOSTHUM.
40. ITpoBepuTh cipaBe N IMBOCTD MpaBuiia [Tupcona nis kpucramia chanepura ZnS.
41. OxapakTepu30BaTh CTPYKTYPHBIN TUIT (IIIOOPHUTA.

42. OxapakTepu30BaTh CTPYKTYPHBIA TUI XJIOpUAA HATPHSI.

43. Oxapakrepu30BaTh CTPYKTYPHbBIN THII MarHusl.

44. OxapakTepru30BaTh CTPYKTYPHbBINA TUIT HUKEJIUHA

45. OxapakTepu30BaTh CTPYKTYPHBIN THUIT KpHCTOOAINTA

46. DHeprus kpuctauioB ¢ Ban-nep-BaanbcoBoii CBs3bIO.

47. Bnusiaue 3 dexra HOHHOTO SKpAaHUPOBAHUS HA CBOWCTBA BEIIECTB.

48. ®akTopsl, BIUSAIONIME HA CTPYKTYpY Kpuctasuia. [Ipasuio [NonpammMuara.

49.

Kak 00BSICHUTB C TOUKM 3peHHUs MpaBuiia [ oapAmIMHATa CTPYKTYPY (PIIOOPUTA M BEIIECTB,

UMEIOUINX aHAIIOTUYHYIO CTPYKTYPY.
50. CTpyKTypbl OMHAPHBIX U APYTUX COSAMHEHUN C KOBAJICHTHOM CBs3bt0. [IpaBuiio [Tupcona.
51. [Ipumenuts npasuio [Tupcona st FeS..

Taoauna 9. [lpumepbl O1IEHOYHBIX CPEACTB € KJIKYaMU NPABUJILHBIX OTBETOB

Ne . Bpems
[IpaBunbHbIIT
n/ Tun 3apanus DopMyIMpOBKa 3aJaHUSA oTBET BBITIOJTHEHMS
1| (B MUHYTaXx)
I1K-3. Criocob6eH roToBUTh OOBEKTHI MCCIIENOBAaHUS (BEIIECTBA CUHTETUYECKOTO U MPHUPOTHOIO

IMPOUCXOKACHUA, MATCPUAJIbI U Hp) W IPOBOJAWTH X M3YUYCHHUC 110 3aJaHHBIM MCTOAMKAM

1.

3ananus 3akpeIToro | Ycemanogume 1-8 3
THTIA coomeemcmaue mexcoy 2-06

CUH2OHUeU U Haluduem 3-r

ocell cummempuu 4—a

1. rekcaroHaibHas

CUHTOHHS

2. TeTparoHajabHas

CUHTOHHS

3. TpuroHanabHas

CUHTOHHS

4. pomOuyeckas

CUHTOHHS




Tak Kak pPOMOHMYECKYIO

Ne . Bpems
[IpaBunbHbII
n/ Tun 3aganus DopMyIHpOBKa 3aJaHUSI oTBET BBITIOJTHEHUSI
1| (B MUHYTaXx)
A) Lz 6) L4 B) L(, F) L3
2. Ykaosrcume npasunvryio r 2
nOC1e008amenbHOCb 0
HANUCAHus Kaacca a
cumMMempuu: B
a) TUIOCKOCTh
0) OCh HUBIIIETO MOPSIKA
B) LICHTP CUMMETPUU
T') OCh BBICIIETO MOPsIIKA
3. Hayxa — o xkpucmannax KPUCTAJUTOXUMHS 1
4. Kaxyro npocmyro gpopmy 3 5
MOJICHO — NOIYYUMb  C
nomowvio 2x Ly
1) pomOuueckuii
JOJIEKad P
2) Ttetpa’ip
3) okTa’ap
5. 3ananue Pewume 3a0ayy: I'panb 1 5
OTKpBITOTO THMA | [lokadicume, ymo | moBOpaynBaeM BOKpYyT L;
MPUSOHATbHAA Ha 120 Ipaycos,
bunupamuoa Aengemcs | MoidydaeMm rpasp 2. ['panb
npocmoii popmoul. 2 TOBOpauMBaeM BOKpYT
L; wa 120 rpanxycos,
nojyyaem  rpaHb 3.
[Tonyuennyto ¢burypy
MOBOpayMBaeM BOKpYT L,
Ha 180 rpaaycos,
noJy4yaem 3aJaHHBIN
MHOTOIpaHHMK. Tak Kak
TPUTOHAIBHYIO
ourmupaMuay — TOIYYHITN
u3 OoJIHOH TpaHu,
CIIEZIOBATEINBHO, 3TO
npoctas hopma.
6. Pewume 3aoauy: Ky6 uMeeT BU/T 2
Onpeoenums 8U0 | CHMMETPHH
cummempuu, Gopmy, | 3L4L;6L,9PC, dbopma
CUHCOHUIO U Kame2opuio | TIpocTas 3aKphbITas,
Kyoa. CUHTOHHSA  KyOumdeckas,
KaTeropusi BhICIIAS.
7. Pewume 3aoauy: I'panb 1 5
C  nomowwio 08yx | oTOOpaXkaeM
NepneHOUK)IAPHbIX OTHOCHUTEIFHO IIOCKOCTH
niockocmeu  noayyums | 1, 1oilydaeM TrpaHb 2.
npocmyio gopmy u dams | I'panu 1 u 2 oroOpakaeM
HOIHYIO OTHOCUTENBHO TUIOCKOCTH
Xapakmepucmuxy. 2, nojiyyaeM rpanu 3 u 4.




omHocumcs K cpeowuell
kamezopuu?
l)TeTparonanbpHasi;
2)TpUroHajibHasi;
3)pomOuueckas;

reKCaroHaJlbHasi IPU3MBI
HUMEIOT II0 OJHOH ocHu
BBICIIEIO  IOpsAKa, a
poMmOunyeckasi mpuszMa He
UMEET  OCH _ BBICIIErO

Ne . Bpems
[IpaBunbHbII
n/ Tun 3aganus dopMyIupoBKa 3a1aHUSL oTBET BBINOJIHEHUS
1| (B MUHYTaXx)
OpU3My  MOJIYyYWIH U3
OJIHOM rpaHu,
CJIeZIOBATEIIBHO, 3TO
mpocras dbopma.
PomOnueckas npusMa
UMEeT BHUJA CHUMMETPHUHU
L,2P, dopma mpocras
OTKpBITas, CHUHTOHUS
poMOHueckasi, KaTeropus
HuU3LIasl.
8. Pewume 3aoauy: 3
IIposepumu
CnpaseoIu8ocmy
npasuna Ilupcona o4
Kpucmania noeapeHHol
conu
9. 3agaHus Buvibepume  neckonvko 1,2 8
KOMOMHHPOBAHHOTO | 0M6Eemos. Buo | 1. IIpu MMOBOPOTE
THIA cummempuu L33L,4P | nTaHHOTO MHOTOTPaHHUKA
umeem Ha 360 rpanycoB Mbl
1) KOMOUHayus | BUIUM TIOBTOPEHUE TPaHU
mpuzonanvrot npusmel | 3 paza. CremoBaTenbHO
¢ NUHAKOUOOM UMEETCs OCbh TPEThEro
2) KOMOUHayus | IOPSIIKA.
MPUSOHAILHOU  Npu3mbl | 2. [lepnenaukynsipH
u bunupamuowvl O TIJIaBHOM OCH MOXKHO
3) MpUSOHANbHAs | TPOBECTH 3 OCHU BTOPOIO
npuzma Mops/IKa, KOTOpBbIE
4) MPpUCOHANbHAA | TIPOMIYT 4Yepe3 CEepelrHYy
nupamuoa KaX70ro pedpa M LEHTP
5) MPU2OHANbHASA | TIPOTUBOIIOI0KHON
ounupamuoa TpaHHU.
Csoti omeem | 3. Yepes kaxaoe
obocuytime. pedpo MpHU3MBI  MOKHO
IpOBECTH 3 MJIOCKOCTHU
cummeTpun. Eme oany
IUIOCKOCTh MOYKHO
IIPOBECTH  NapauIeIbHO
MUHAKOU/IaM, OHa
pa3feNuT MHOTOTPaHHUK
IOTI0JIAM.
10. Buibepume 00UH 3 5
NPasUIbHbILL omeem. | TpuroHaapHas,
Kaxaa  npusma  me | TeTparoHajibHas u




Ne . Bpems
[IpaBunbHbII
n/ Tun 3aganus DopMyIHpOBKa 3aJaHUSI oTBET BBITIOJTHEHUSI
1| (B MUHYTaXx)
4)rexcaroHajibHasl. MopsIKa
OTBeT 00OCHYHTE.
7.4. MeToauyeckne MaTepuaJibl, ONpeJesiiONIMe MNPOUEAYPbl  OLEHUBAHHUSA

pe3yJIbTATOB 00y4eHHs MO JMCUHUILINHE (MOLYJII0)

Taouaunua 10. TexHosiornyeckasi KapTa peMTHHIOBBIX 0AJUIOB 110 TUCHHILIMHE (MOLYJIIO)

No KonuuectBo MakcumanbHoe Cpox
KonTpomupyembie .
m/ MEPOTIPUATHNA KOJIUYECTBO MIPE/ICTaBIICHA
MEPOTPHSITHS
| / GaBI OaioB o
OcHoBHOI 0JI0K
1. | Tectnl 2 20 0 PACIMCAHWIO
2. | JJabopatopHbie pabOThI 3 20 0 PACIIHCAHHIO
3. | KonrpomnbHble paboThbI 2 30 0 PACIIMCAHHIO
4. | CobecemoBanus 9 20 10 PacIUCaHHIO
Bcero 90 -
BJok 6onycoB
5. | Hocewenue 3ansamuii 2 TI0 PaCIUCAHUIO
6. | Ceoespemennoe 6blNOIHEHUE BCEX
- 5 10 PACIIMCAHUIO
3A0aHUIL
7. | AkmusHocmo Ha 3aHAMUAX 3 110 PaCIHCAHUIO
Bceero 10 -
JlonmoiHUTEIbHBINH 0JI0K

8. | 3auem | 10 110 PacCIUCaHHIO
Bcero 10 -
UTOro 100 -

Ta6auna 11. Cucrema mrpadoB (1/1s1 0AHOTO 3aHATHSA)

ITokazarenn bann
Onozoanue Ha 3ansamue 1
Hapywenue yuebnoti oucyuniunol 5
Hezomoenocms k 3ansamuto 2
IIponyck 3anamus 6e3 y8axicumenbHOU NPUYUHBL 2

Tadoauua 12. lllkana nepeBoaa peliTHHIOBHIX 0aJJIOB B MTOTOBYI) OIIEHKY 3a CeMeCcTp MO

JUCHHUILIHHE (MOTYJII0)

Cymma 6aioB Orenka 110 4-0ayUILHOI IIKajIe
90-100 5 (OTJIMYHO)
85-89
75-84 4 (xoporo)
70-74
6569 3 (y10BJIETBOPUTEIIHHO)




Cymma 6amioB Orenka no 4-0auTbHOM 1IKaIe

60—64

Huxe 60 2 (HeyJJOBJICTBOPUTEIHHO)

[Tpu peanuzanuu IUCHUIUIUHBI (MOIYJi) B 3aBHCHMOCTH OT YpPOBHSI MOATOTOBIEHHOCTH

00y4JarImUXCsi MOTYT OBITh HCIIOJIB30BAaHBI HMHBIC (DOPMBI, METOJBI KOHTPOJII M OIICHOYHBIE
CPEeNICTBA, HCXO/I U3 KOHKPETHON CUTYaIlUH.

8. VUEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE
TUCIUATITAHBI (MOYJIST)

8.1. OcHoBHas UTEpaTypa
1. OCHOBBI COBPEMEHHOTO MAaTEpHUATIOBEJACHUS [DJIEKTPOHHBIN pecypc]

yueOHOe mocoOue s cpeaHux Mpo(ecCHOHANBHBIX W BBICIIMX YyueOHbBIX 3aBeneHuit / C. A.
Honckux, B. H. Cémun; mox obmr. pex. C. A. {oHckux. - 2-¢ u3md., nepepad. u momn. - Mocksa ;

bepnun : Hupexr-Menua, 2020. Pexxum JOCTYyIIa:
https://www.studentlibrary.ru/book/ISBN9785449905246.html
2. AHanmuM3  CBOWCTB  KpPUCTAUIOB  (MCCJEIOBATENLCKOE  HAIpaBJICHUE)

[DnexkTponHbIil pecypc] : meton. ykasanus / A. I1. Kozmosa. - Mocksa : MUCuC, 2020. Pexxum
noctyna: https://www.studentlibrary.ru/book/MISIS-2021080832.html

8.2. lonostHuTEILHAS JIUTEPATYPa

3. EropoB-Tucmenko, FO.K. Kpucrammorpadbus u xpuctamoxumus: Hom. M-
BOM oOpa3oBaHus ¥ Hayku P® B kadectBe yueb. misi ctyiaeHToB BY30B, oOydaromuxcs 1o
criennanbHOCTH «I eonmorusiy/ FO.K. Eropos-Tucmenko; [Toxa. pen. B.C. Ypycosa. — M.: KJ1VY, 2005.
— 592 c. — ISBN 5-98227-095-4: 558-00:558-00 (23 3k3.)

4. Kpucramnorpaguss u KpuctautoXxumusi [DJIEKTPOHHBIA pecypc]: yueo.
nocoome / Kocenko H.®. - HMmawoBo : WMBan. roc. XuM.-TeXHOI. YyH-T., 2017. -
http://www.studentlibrary.ru/book/ghtu 038.html (3bC «KoHcynbTaHT cTy1eHTa»)

8.3. UnTepHeT-pecypchl, HE0OX0AUMBbIE 1JIS OCBOEHMSI JUCUMILIMHBI (MOXYJIs1)

1. OnexkTpoHHas OubnMOTEKAa «ACTpPaxXaHCKUH TOCYJApCTBEHHBIM  YHUBEPCUTET»
coOctBenHo TeHepanuu Ha Twiatrhopme DBC «Dnexrponubrid YnranpHblil 3am — bubmmoTexy.
https://biblio.asu.edu.ru Yuemnas 3anuce obpazosamenvrnoco nopmana AI'Y

2. OnexrponHo-6ubanoTeunas cucrema (ObC) OO0 «Ilomurexpecype» «KoHcynbrant

cTyaeHTa». MHoronpodmibHeId 00pa3oBaTeNbHbId pecypc «KOHCYNBTaHT CTyIEHTa» SBISETCS
AIIEKTPOHHON OMOTMOTEYHOW CHCTEMOW, MPEAOCTaBISIONICH JOCTYN uepe3 ceTh HHTepHeT k
y4eOHOW nuTepaTrype U JONOJIHUTEIbHBIM MaTepuanaM, IpUOOpPETEHHBIM Ha OCHOBAHUM IPSMBIX
JIOTOBOPOB ¢ mpaBooOmagaTensMu. Katamor B Hacrosiiee BpeMs coAepkuT okomno 15000
HauMeHoBaHn www.studentlibrary.ru. Pecucmpayus ¢ komnvtomepos AI'Y

3. OnexkTpoHHass  OubOnamoreuHas  cuctema  um3gatenbctBa  TOPAUT,  pasgen
«Jlerennapubie KHUTH». www.biblio-online.ru
4, OnekTpoHHOo-O0ubmoreunas cucreMa BOOK.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHbI

MarepuanbHO-TEXHHYECKOE oOecriedyeHne y4eOHOW IUCHMIUIMHBI BKIIOYaeT B ce0s
aKaJeMHUYECKYI0 M CHEIHalbHO 000pYAOBaHHYIO aylUTOpUH (71a00paTOpHUIO), TOCKH, MPOEKTOP,
IUTa3MEHHYIO TaHellb, KOMITBIOTEP, IITaTUB, BBITSHKHOM mIKad), TUTUTKH SJIEKTPUYECKHUE,
XOJIOAUIBHUK, HA0Op XMMHUYECKHX PEaKTHBOB, HAOOP XMMHUUYECKOW MOCY[bl, HarJsAHbIe OCOOUS


https://www.studentlibrary.ru/book/ISBN9785449905246.html
http://www.studentlibrary.ru/book/ghtu_038.html

(KpUCTaININYECKUE PEUIETKH IPOCTBIX M CIOXKHBIX BELIECTB, MHOTOTPAaHHUKH Pa3INYHBIX
KaTeropuii U CUHTOHUM).

10. OCOBEHHOCTHU PEAJIM3ALUU JUCHUIIJIMHBI (MOAYJISA) TPU OBYYEHUU
HNHBAJINI0OB U JINI| C OTPAHUYEHHBIMHU BO3MOXKHOCTAMMU 3/1I0POBbA

PabGouass mporpamMma AMCHUIUIMHBI (MOAYJSI) TPU HEOOXOIUMOCTH MOXKET OBITh
aJlanTUpoBaHa Juisi 00y4eHus (B TOM 4YHCIIe C MPUMEHEHHEM JMCTaHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTH) JTUI] C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/I0POBbs, MHBATUAOB. JlJist TOTO TpedyeTcs
3asBJIEHUE OOYYAIOIIUXCS, SBJSIOIIMXCS JUIAMH C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBBS,
WHBAJIMJAMHU, WIM WX 3aKOHHBIX TMPEACTABUTENCM U PEKOMEHJALMU IICUXO0JOTr0-MEIUKO-
neaarornyeckol komuccuu. Ilpu oOyueHuM nUIl ¢ OrpaHUYCHHBIMU BO3MOXHOCTSMHU 370POBbS
VUUTBHIBAIOTCS WX WHAMBUAyaIbHbIE Tcuxopuzndeckue ocoOeHHocTH. OOyueHWe WHBAIHIOB
OCYIIECTBIISIETCS TAKKE B COOTBETCTBUM C MHIAMBUAYAIbHON MPOrpaMMoOil peabUIuTallii UHBAJIUAA
(Ipu HATUYKH).

Jns 5nui ¢ HapymieHWeM CciyXa BO3MOXKHO TpEIOCTaBieHHE ydeOHOW wHHpOpMamuu B
BU3yaIbHOU (opMe (KpaTKUi KOHCIEKT JIEKIWH; TeKCThl 3aJaHWii, HarleuaTaHHbIC YBEITUYCHHBIM
mpudToM), Ha AayIAUTOPHBIX 3aHATUSAX JIOMYCKAaeTcs NPUCYTCTBHE AacCHCTEHTa, a TakKke
CYpP/IONEPEBOJUUKOB U TH(IOCYpJONEPEBOAYMKOB.  TEKyIIMil  KOHTPOJIb  yCIIEBaEMOCTH
OCYIIECTBIISIETCS B NUChbMEHHOW (opme: o00ydaromuiics MUCBMEHHO OTBEYaeT Ha BOIPOCHI,
MUCHPMEHHO BBITIONHSET TpakTudeckue 3amaHus. Jlokman (pedepaT) Takke MOXKET OBITh
MIPEJICTaBJIEH B MUCbMEHHOI (opMme, MpU ITOM TpeOOBaHMS K COJIEPIKAHUIO OCTAIOTCS TEMHU Ke, a
TpeOOBaHUS K KayeCTBY HM3JIOXKEHHsI MaTepuana (TMOHATHOCTh, KQ4eCTBO PEeUHd, B3aUMOJICHCTBHUE C
aynuTopuedl M T. J.) 3aMEHSIOTCA Ha COOTBETCTBYIOIIME TpeOOBaHMsS, TMpPEAbABIsSIEMbIE K
MUCBMEHHBIM paboTaMm (KadyecTBO OQOPMIICHHS TEKCTa U CIUCKAa JUTEpaTyphbl, TPaMOTHOCTH,
HaJIMYUE WJUTIOCTPAIIMOHHBIX MaTepuasioB M T. A.). IIpoMexyTouHas arrectanust IUIsl JUI C
HApYIICHUSIMH CJIyXa TPOBOAWTCA B TMHCBMEHHOH (opme, TpH ITOM HCIONB3YIOTCS 00IIue
KpuTepuu oreHuBaHusA. [Ipu HeoOXoAMMOCTH BpeMs TIOJTOTOBKHM K OTBETY MOXET OBbITh
YBEJIMUEHO.

Jlns nun ¢ HapyleHueM 3peHusl AO0IyCKaeTcsl ayJuallbHOe MpeocTaBiIeHe HHPOopMaIiy, a
TaK)Ke HCIIOJIb30BaHNE HA ayJUTOPHBIX 3aHATUSAX 3BYKO3AMUCHIBAIOIINX YCTPOUCTB (AMKTO()OHOB U
T. A.). JlomyckaeTcss mpUCYyTCTBHE Ha 3aHATHSIX AacCHCTeHTa (TIOMOIIHWKA), OKa3bIBAIOIIETO
o0yyaromuMcsi HEOOXOJUMYIO0 TEXHMYECKYI0 IOMOIb. TeKymuii KOHTPOJb YCIIEBAEMOCTH
OCyIIecTBIsieTCss B ycTHOU (opme. [Ipu mpoBeneHUM MPOMEKYTOUYHOM aTTECTAIlUU YIS JIAI[ C
HapylICHUEM 3pEHHs TECTUPOBAHHE MOXKET OBITh 3aMEHEHO Ha YCTHOe coOeceloBaHHE I10
BOIIpOCaM.

Jnst aui ¢ OorpaHUYEHHBIMH BO3MOKHOCTSIMU 370pPOBbS, UMEIOLIUX HapyLIEHUs OMOpPHO-
JBUTATEJILHOTO ammapara, Ha ayJUTOPHBIX 3aHITHUAX, a TaKKe IpU MPOBEIECHUH MPOLEIyp
TEKYIIETO KOHTPOJS YCIEBAEMOCTH U MPOMEKYTOYHON aTTECTAIMU MOTYT OBITh MPEAOCTABICHBI
HE0OXO0JMMble TEXHUUECKHE CPeCTBA (epCOHANBHBIM KOMIIBIOTEP, HOYTOYK WU APYTOM rajker);
JIONTyCKAaeTCsl  NMPUCYTCTBHE  AaCCHUCTEHTAa  (ACCHCTEHTOB),  OKAa3bIBAIOIIETO  OOydYaOUIMMCS
HEOOXOUMYI0 TEXHUYECKYI0 MOMOIIb (3aHATh pabodee MecTo, MEepelBUraThCsl MO ayAUTOPHH,
MPOYHTATh 33JjaHue, 0DOPMUTH OTBET, OOIIATHCS C TIPETIOAABATEIIEM ).



	2.2. Для изучения данной учебной дисциплины (модуля) необходимы следующие знания, умения, навыки, формируемые предшествующими учебными дисциплинами (модулями):
	2.3. Последующие учебные дисциплины (модули) и (или) практики, для которых необходимы знания, умения, навыки, формируемые данной учебной дисциплиной (модулем):
	5. МЕТОДИЧЕСКИЕ УКАЗАНИЯ ПО ПРЕПОДАВАНИЮ
	И ОСВОЕНИЮ ДИСЦИПЛИНЫ (МОДУЛЯ)
	5.1. Указания для преподавателей по организации и проведению учебных занятий по дисциплине (модулю)
	Лекционные занятия проводятся один раз в две недели в объеме 2 часов. Лабораторные занятия проводятся еженедельно в объеме 2 часов.
	Для реализации компетентностного подхода рекомендуется использовать в учебном процессе активные и интерактивных формы проведения занятий.
	Тема «Элементы симметрии, сложение элементов симметрии»
	Осуществить анализ собственного опыта. Проведение тестирования студентов.
	Подведение итогов работы со студентами
	Тема «Строение реального кристалла»
	5. Дидактические средства.
	Ноутбук, интернет, демонстрационный эксперимент
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	Методические рекомендации к решению задач.
	Задача 1. Определить вид симметрии, форму, сингонию и категорию куба.
	Решение.
	Куб имеет вид симметрии 3L44L36L29PC, форма простая закрытая, сингония кубическая, категория высшая.
	Задача 2. С помощью двух перпендикулярных плоскостей получить простую форму и дать полную характеристику.
	Решение.
	Грань 1 отображаем относительно плоскости 1, получаем грань 2. Грани 1 и 2 отображаем относительно плоскости 2, получаем грани 3 и 4. Так как ромбическую призму получили из одной грани, следовательно, это простая форма. Ромбическая призма имеет вид симметрии L22P, форма простая открытая, сингония ромбическая, категория низшая.
	Задача 3. Доказать, что тригональная бипирамида является простой формой.
	Решение.
	Грань 1 поворачиваем вокруг L3 на 120 градусов, получаем грань 2. Грань 2 поворачиваем вокруг L3 на 120 градусов, получаем грань 3. Полученную фигуру поворачиваем вокруг L2 на 180 градусов, получаем заданный многогранник. Так как тригональную бипирамиду получили из одной грани, следовательно, это простая форма.

	6. ОБРАЗОВАТЕЛЬНЫЕ И ИНФОРМАЦИОННЫЕ ТЕХНОЛОГИИ
	6.1. Образовательные технологии
	6.2. Информационные технологии
	использование виртуальной обучающей среды (LМS Moodle «Электронное образование»)
	6.3. Программное обеспечение, современные профессиональные базы данных и информационные справочные системы
	6.3.1. Программное обеспечение
	7. ФОНД ОЦЕНОЧНЫХ СРЕДСТВ ДЛЯ ПРОВЕДЕНИЯ ТЕКУЩЕГО КОНТРОЛЯ И ПРОМЕЖУТОЧНОЙ АТТЕСТАЦИИ ПО ДИСЦИПЛИНЕ (МОДУЛЮ)
	7.1. Паспорт фонда оценочных средств.
	При проведении текущего контроля и промежуточной аттестации по дисциплине (модулю) «Кристаллохимия» проверяется сформированность у обучающихся компетенций, указанных в разделе 3 настоящей программы. Этапность формирования данных компетенций в процессе освоения образовательной программы определяется последовательным освоением дисциплин (модулей) и прохождением практик, а в процессе освоения дисциплины (модуля) – последовательным достижением результатов освоения содержательно связанных между собой разделов, тем.
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	7.3. Контрольные задания и иные материалы, необходимые для оценки результатов обучения по дисциплине (модулю)
	Решите задачу:
	Докажите, что тригональная бипирамида является простой формой.
	Грань 1 поворачиваем вокруг L3 на 120 градусов, получаем грань 2. Грань 2 поворачиваем вокруг L3 на 120 градусов, получаем грань 3. Полученную фигуру поворачиваем вокруг L2 на 180 градусов, получаем заданный многогранник. Так как тригональную бипирамиду получили из одной грани, следовательно, это простая форма.
	Решите задачу:
	Определить вид симметрии, форму, сингонию и категорию куба.
	Куб имеет вид симметрии 3L44L36L29PC, форма простая закрытая, сингония кубическая, категория высшая.
	Решите задачу:
	С помощью двух перпендикулярных плоскостей получить простую форму и дать полную характеристику.
	Грань 1 отображаем относительно плоскости 1, получаем грань 2. Грани 1 и 2 отображаем относительно плоскости 2, получаем грани 3 и 4. Так как ромбическую призму получили из одной грани, следовательно, это простая форма. Ромбическая призма имеет вид симметрии L22P, форма простая открытая, сингония ромбическая, категория низшая.
	7.4. Методические материалы, определяющие процедуры оценивания результатов обучения по дисциплине (модулю)

	8. УЧЕБНО-МЕТОДИЧЕСКОЕ И ИНФОРМАЦИОННОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ (МОДУЛЯ)
	8.1. Основная литература
	8.2. Дополнительная литература
	3. Егоров-Тисменко, Ю.К. Кристаллография и кристаллохимия: Доп. М-вом образования и науки РФ в качестве учеб. для студентов ВУЗов, обучающихся по специальности «Геология»/ Ю.К. Егоров-Тисменко; Под. ред. В.С. Урусова. – М.: КДУ, 2005. – 592 с. – ISBN 5-98227-095-4: 558-00:558-00 (23 экз.)
	8.3. Интернет-ресурсы, необходимые для освоения дисциплины (модуля)

	9. МАТЕРИАЛЬНО-ТЕХНИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ
	10. ОСОБЕННОСТИ РЕАЛИЗАЦИИ ДИСЦИПЛИНЫ (МОДУЛЯ) ПРИ ОБУЧЕНИИ ИНВАЛИДОВ И ЛИЦ С ОГРАНИЧЕННЫМИ ВОЗМОЖНОСТЯМИ ЗДОРОВЬЯ
	Рабочая программа дисциплины (модуля) при необходимости может быть адаптирована для обучения (в том числе с применением дистанционных образовательных технологий) лиц с ограниченными возможностями здоровья, инвалидов. Для этого требуется заявление обучающихся, являющихся лицами с ограниченными возможностями здоровья, инвалидами, или их законных представителей и рекомендации психолого-медико-педагогической комиссии. При обучении лиц с ограниченными возможностями здоровья учитываются их индивидуальные психофизические особенности. Обучение инвалидов осуществляется также в соответствии с индивидуальной программой реабилитации инвалида (при наличии).
	Для лиц с нарушением слуха возможно предоставление учебной информации в визуальной форме (краткий конспект лекций; тексты заданий, напечатанные увеличенным шрифтом), на аудиторных занятиях допускается присутствие ассистента, а также сурдопереводчиков и тифлосурдопереводчиков. Текущий контроль успеваемости осуществляется в письменной форме: обучающийся письменно отвечает на вопросы, письменно выполняет практические задания. Доклад (реферат) также может быть представлен в письменной форме, при этом требования к содержанию остаются теми же, а требования к качеству изложения материала (понятность, качество речи, взаимодействие с аудиторией и т. д.) заменяются на соответствующие требования, предъявляемые к письменным работам (качество оформления текста и списка литературы, грамотность, наличие иллюстрационных материалов и т. д.). Промежуточная аттестация для лиц с нарушениями слуха проводится в письменной форме, при этом используются общие критерии оценивания. При необходимости время подготовки к ответу может быть увеличено.
	Для лиц с нарушением зрения допускается аудиальное предоставление информации, а также использование на аудиторных занятиях звукозаписывающих устройств (диктофонов и т. д.). Допускается присутствие на занятиях ассистента (помощника), оказывающего обучающимся необходимую техническую помощь. Текущий контроль успеваемости осуществляется в устной форме. При проведении промежуточной аттестации для лиц с нарушением зрения тестирование может быть заменено на устное собеседование по вопросам.
	Для лиц с ограниченными возможностями здоровья, имеющих нарушения опорно-двигательного аппарата, на аудиторных занятиях, а также при проведении процедур текущего контроля успеваемости и промежуточной аттестации могут быть предоставлены необходимые технические средства (персональный компьютер, ноутбук или другой гаджет); допускается присутствие ассистента (ассистентов), оказывающего обучающимся необходимую техническую помощь (занять рабочее место, передвигаться по аудитории, прочитать задание, оформить ответ, общаться с преподавателем).


