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1.  [EJH U 3AJAYM OCBOEHUS JUCHUILINHBI (MOIY.JIS)

1.1. IMeassMmu ocBoeHust AUCHUIVIMHBI (Moayuas)) «Kpucramaoxumus» SBISIOTCS
pacIIMpUTh 3HAHUS CTYJIEHTOB O CBOMCTBaX TBEPABIX BEIIECTB M 3aKOHOMEPHOCTEW MX U3MEHEHHUS,
BCKPBITh CBSI3b MEXJy aTOMHBIM CTPOECHHUEM KPHUCTAUIOB U UX XUMHUYECKUMH, (PU3UUECKUMHU U
reOMETPUYECKUMHU CBONCTBaMH.

1.2. 3agaunm oCBOECHUSI AUCHUILIMHBI (MOAYJIfA): O3HAKOMIICHHE C KPUCTaJUIMYECKOU
CTPYKTYpOil U crocobamMu ee MOJEIHMPOBAaHUS; C OCHOBAMH PEHTI€HOCTPYKTYPHOTO aHAIN3a; C
rpyIIIaMi CHMMETPHUH U CTPYKTYPHBIMH KJIACCAMH; C OCHOBHBIMY MOHSTHAMYU KPUCTAIUIOXUMUH.

2. MECTO JUCIMIVIMHBI MOAYJIs1) B CTPYKTYPE OIIOII

2.1. YuyeOnasa nucuumniauHa (moayib) «Kpucramnoxumus» oTHOCHTCS K (popmupyemoit
yY4aCTHUKAaMHU 00pa30BaTeNbHBIX OTHOIICHUH YaCTH U OCBAaUBAeTCs B 8 cemecTpe.

2.2. Insa u3y4eHHus AaHHON y4eOHOH THCHUILIMHBI (MOLYJIs1) HE00X0AMMBI CJIeAyIoIHe
3HAHUs, YMEHHUsl, HABbIKH, (JOpMHpYyeMble NPeAlecCTBYIOIUMH y4eOHBIMH AUCHUILIMHAMMA
(MoxynsimMm):

- o0mas XuMmus, HeOpraHumdeckas XHMMs, aHaJUTHYeCKas XUMUs, (U3MKa, MaTeMaTHKa
(reomeTtpus).

3HAHUA: MECTO KPUCTAITIOXUMUH B Py APYTUX €CTECTBEHHBIX JUCLMILINH, €€ 3HAUCHUE B
KU3HU COBPEMEHHOI'0 O0O0IIecTBa, CHOCOObl MOAETUPOBAHUS KPUCTAJUIMYECKOM CTPYKTYpBI; C
OCHOBaMHU pEHTTEHOCTPYKTYPHOTO aHajln3a; TPYNNbl CUMMETPUHM M CTPYKTYpHBIE KJaccChl;
OCHOBHBIMH MOHATUAMH KPUCTAJUIOXUMHUS; CHCTEMATUYECKON KPUCTAIIIOXUMUH.

YMeHus: onpeaensiTe CTpOEHNE KPUCTAIUIOB, UX CUMMETPHIO, IPUPOJLY CBSI3EH B KpHUCTaIax,
IPOTHO3MPOBATh UX 3JEKTPUUECKUE, ONTHUECKUE MATHUTHBIE U Apyrue cBoicTBa. OCyIECTBIATh B
71a00PaTOPHBIX YCIOBUSAX BbIpAIllMBaHNE KPUCTAJUIOB OT/IEIbHBIX BEILECTB U OMUCHIBATh UX C TOUKH
3pEHUs] CHMMETPHH.

HaBbiku: TeXHUKH 0O€30MACHOCTH IMPH BBIOJHEHUH paboOT B J1aODOpaTOPUH, PETUCTPALUU U
00pabOTKH pEe3yNbTAaTOB HKCHEPUMEHTOB, METOAAMU OTOOpa MaTepuaiga Uil TEOPETUYECKHUX
3aHATHI U JIa0OPAaTOPHBIX pabOT.

2.3. locaeayomue yyeOHble TUCHUILIAHBI (MOAYJIH) U (M) NPAKTHKH, VIS KOTOPBIX
He00X0AUMBbI 3HAHMS, YMEHHUsl, HABbIKHM, (pOpMHpPYyeMble NAHHOW Yy4eOHOW IMCUMILINHON
(MoayJiem):

- IPOU3BOJICTBEHHAS MPAKTHUKa (MIPEAIUIIIOMHA).

3.  ILUIAHAUPYEMBIE PE3YJIbTATHI OBYUEHMUS MO JUCIUILIAHE
(MOJIYJIIO)

[Tporiecc ocBOeHMS AMCHUUIUIMHBI HAMpaBieH Ha (OpMHpPOBAHHE HJIEMEHTOB CJEIYIOIINX
komneteHuui B coorserctBuu ¢ ®I'OC BO u OITOIT BO no naHHOMY HanpaBieHHUIO OJTOTOBKU:

npogheccuonanvnvix (I1K):

[IK-3 «CnocobeH TOTOBUTH OOBEKTHl HCCIEAOBaHUS (BEIIECTBA CHHTETHYECKOTO H
MPUPOJIHOTO TPOUCXOXKIEHUS, MaTepuanbl U Tp.) U NPOBOAUTH WX HM3yYEHUE IO 3a/laHHBIM
METOIUKaAM»

Ta6auna 1 - JlekoMno3unusi pe3yJibTaToB 00y4eHHst

Kon n [Tnanupyemble pe3yIbTaThl 00YYSHHS 10 TUCHIUTIIIHHE (MOJIYITIO)

HAUMEHOBAaHUE 3HaTh YMeTh | Bunaners




KOMIICTCHIIN

IIK-3 Cnocoben
FOTOBUTH 00BEKTHI
HCCIIEN0BAHUS
(BemecTBa
CHHTETHYECKOTO U
MIPUPOTHOTO
MIPOMCXOXKICHHUS,
MaTepuaibl U 1Ip.) U
MIPOBOJIUTH UX
U3yYCHHUE TI0
3aJJaHHBIM
METOUKaM

NIIK-3.1.1 NIIK-3.2.1 NIIK-3.3.1
- CBOWCTBA U - TOTOBUTbH OOBEKTHI - HaBBIKAMU PabOTHI IO
XapaKTEPUCTHUKY UCCIICIOBAHHSI HOJITOTOBKE 0OOBHEKTOB
00BEKTOB WCCIICJIOBAHUS
UCCIICIOBAHHS
UIIK-3.1.2 UIIK-3.2.2 UIIK-3.3.2
- TOTOBBIC MCTOANKHN K - IPOBOAUTH - HaBbIKaMU pa6OTBI C
IKCIIEPUMEHTAIBHBIM IKCIEPUMEHTAIBHBIC | TOTOBBIMU METOJIUKAMHU
pabotam paboTHI 1O TOTOBBIM
METOAMKAM
NIIK-3.1.3 UIIK-3.2.3 NIIK-3.3.3
-OCHOBHBIC ATaIIbI - IPOBOJIUTh PACUCTHO- | - HABBIKAMHU PaOOTHI C
pacueTHo- TEOPETUIECKHE pacueTHo-
TEOPETUIECKHUX UCCJICIOBAHHUS 110 TEOPETUUCCKUMU
I/ICCJ'IGJIOBaHI/II\/’I 3a1aHHBIM MCTOAHUKaM HUCCIICOOBAHUsIMU
WIIK-3.1.4 NIIK-3.2.4 UIIK-3.3.4
- CTAaHJApPTHBIC - BBIIIOJIHATH - HaBbIKaMU pa6OTBI C
oTiepaIy npu padore CTaHJapTHBIC BBICOKOTEXHOJIOTUYHBIM
Ha orepanuu npu padbore XAMUYECKUM
BBICOKOTEXHOJIOTUYHOM Ha o0opyaoBaHEM
XUMHUYECKOM BBICOKOTCXHOJIOTUYHOM
00opyaoBaHUU XUMHUYECKOM
000pyTI0BaHUA
NIIK-3.1.5 UIIK-3.2.5 NIIK-3.3.5
- OCHOBHBIE TTapaMeTpPhI - OCYIIECTBIIATH - HaBBIKAMHU PaOOTHI TIO

KOHTPOJIA Ka4€CTBa
CBIpbs, KOMIIOHEHTOB U

KOHTPOJIb Ka4€CTBa
CBIpbs, KOMIIOHECHTOB U

KOHTPOJIIO Ka4CCTBa
CBIpbs, KOMIIOHCHTOB U

BBIITYCKaeMOM BBIITyCKaeMOU BBIITYCKaeMOU
IPOAYKIMH IPOAYKIIMH IPOAYKIMH
NIIK-3.1.6 HIIK-3.2.6 HIIK-3.3.6

- IaCIIOPTU3ALUIO - IPOBOJUTH -HaBbIKaMH palbOThI ¢
BEILECTB U MAaTEPUAJIOB ACIIOPTU3ALUIO nacropTU3anuen
BEUICCTB M MAaTEPHAJIOB | BELIECTB U MAaTEPUAJIOB
NIIK-3.1.7 HIIK-3.2.7 HIIK-3.3.7

- HOBBIE METOJIUKH
KOHTPOJIA ChIPbA,
IIPEKYPCOPOB U
rOTOBOM IIPOLYKIUU

- TECTUPOBATh HOBBIE
METOAUKN KOHTPOJIS
CBIPBS, IPEKYPCOPOB U
TOTOBOM IIPOyKLIUH

- HaBbIKaMHU pabOoThI C
HOBBIMH MCTOJUKAMH
KOHTPOJIS ChIPbS,
MPEKYPCOPOB U TOTOBOM
MPOAYKIIHMH

4. CTPYKTYPA U COAEP KAHUE JUCLHUIIJIMHBI (MOAYJIS)

O0bEM NUCHUIUIMHBI (MOJYJIsl) COCTaBseT 2 3a4€THBIE €IMHMIIBI, B TOM 4ucie 60 yacos,
BBIJICJICHHBIX Ha KOHTAKTHYIO paboTy oOydarommxcst ¢ mpenopgasaresneM (u3 Hux 30 dacoB —
nexkmuu, 30 yacoB — mabopatopHbie paboThl), U 12 YacOB — Ha CaMOCTOATEIBHYIO paloTy

00ydaronuxcs.




Tadauua 2- CTpyKTypa M coiepKaHue JUCHUIIHHBI (MOAYJIA)

KonrakthHas CaMocT. dopma TEKyIIEero
pabota G0t KOHTPOJIS
= B yacax P yCIeBaeMOCTH,
Paznen, TeMa IUCITATIINHEI 3
= hopma
(MozyJist) 5 y
&) T m | p | xp CP MIPOMEXKYTOUHOI
aTTecTaluu
[no cemecmpam]
Tema 1. Obume | 8 PeliTunrosas
MIpeICTaBICHHUS 0 KOHTPOJIbHAs
KpHUCTaIax, pabora 1
KPUCTAIUIMECKOM BEILECTBE, 4 4 ) TecToBbIi
CBOWCTBaX KPUCTAJUIMYECKHUX KOHTPOJIIb
BEIIECTB CobecenoBanue
JlaGoparopHas
pabora 1
Tema 2. OcHOBHBIE MOHATHUS KoHntpoinbnas
KPUCTATIOXUMUH pabota 2
TecroBbIid
4 4 2 KOHTPOJIb
CobGecenoBanue
JlaGopaTopHas
pabora 2
Tema 3. ®DakTopsl, Kountponbnas
OTIPENIENSIONINE  CTPYKTYPY 4 4 ) pabora 2
KpPHUCTAIIJIOB CobecenoBanue
Tema 4. Tumbl XUMHUYECKHX KonrtponbHas
CBsI3€H B KpHCTaLIax 4 4 1 pabora 2
CobecenoBanue
Tema 5. 3aBHCUMOCTb Kontponbhas
(bU3UKO-XUMUYIECKUX pabora2
CBOMCTB KPHUCTAJUIOB OT HX 4 4 1 CobecenoBanue
CTPOEHHUS
Tema 6. CtpoeHue peaabHOTO CobecenoBanne
KpHUcTajuia 4 4 1 JlaGopartopHas
pabora 3
Tema 7. CoGecenoBanue
Kpucrannoxumnueckue
3aKOHOMEPHOCTH B 2 2 1
MIEPUOINYECKON CHCTEME
Tema 8. Xumus CobOecenoBanue
HEOPraHWYECKUX COCTMHEHUN 2 2 1
Tema 9. Kpucrammoxumus CobecenoBanue
OpPTaHUYECKUX COSAMHECHUN 2 2 1
Hroro 30 30 12 Ixzamen
IIpumeuanmue:

JI — nexuus; 113 — npaktudeckoe 3aHatue, cemunap, JIP — mabGoparopnas pabota; KP —
KypcoBas pabota, CP — camocrositensHas padora.




Tabiuuma 3 - Marpuua CcooTHeceHMsI Pa3/leioB, TeM Y4eOHOW IMCHHUILIMHBI (MOIYJIs1)

dopMupyeMbIX KOMIIETEHIHA

TeMsl, paznensl
JUCILMIIIIMHBI

Koin-Bo yacos

Kon xommereHmmm

[IK- 3

2
oO1ee
KOJINYECTBO
KOMITCTCHITUH

Tema 1. OOuue npencTaBIeHUS
o KpHUCTaJlIax,
KPUCTAJUIMYECKOM  BEIIECTBE,
CBOMCTBAX  KPHUCTAIUIMYECKUX
BEILIECTB

10

1

Tema 2. OcHOBHBIE IOHATHS
KPUCTAJUIOXUMUHN

10

Tema 3. ®DaKTOpHI,
ONpeCIAIONINe CTPYKTYPY
KPHUCTAJJIOB

10

Tema 4. Tumel XUMHYECKUX
CBSI3€M B KpHUCTAJIax

Tema 5. 3aBUCHUMOCTH (U3HKO-
XAMHUYECKHUX CBOWCTB
KPHCTAJUIOB OT UX CTPOCHUS

Tema 6. CrpoeHue pealbHOTO
KpHCTaIa

Tema 7. KpucramioxuMuueckue
3aKOHOMEPHOCTH B
NePUOANYECKOM crcTeMe

Tema 8. Xumust
HEOPraHUYECKUX COCIMHEHU

Tema 9. Kpucrammoxumus
OPraHUYECKUX COCTUHEHUHN

Hroro

72

KpaTkoe cogepxanue yueOHOI JMCIUIIIHHBI.

Tema 1. [loHsAiTHE 0 KPHCTAJIAX U KPHUCTAJIMYECKOM BellecTBe
YcraHoBJIEHHE 3aKOHOB BHEIIHEH (POPMBI KPUCTAILTOB. 3aKOH TPAHHBIX YTJIOB.

CBoiicTBa KpUCTAJUIOB: aHU3ATPOIHOCTb, OAHOPOIHOCTh, CIOCOOHOCTh K CAaMOOTPAaHUYEHHUIO,
HaJIMYUE TOCTOSHHOW TeMIepaTypbl IJIaBieHHs, cuMMeTpus. CHMMeTpus KpHUCTaUIOB KakK HX
CBOMCTBO U MeTo1 u3yueHus. [loHsiTue 0 cUMMETpHH, 3JIEMEHTHl CHMMETPUHU, CIIOKEHHUE SJIEMEHTOB

CUMMETPUH, BBIBOJ TPUALATH JBYX BUJOB CUMMETPHUU BHEIIHEN (POPMBI KPUCTAILIIOB.

dopma KpUCTAJUIMYECKUX MHOrorpaHHHKOB. [lonstue mpoctoit ¢opmel. IIpoctie popmer
KpUCTAJUIOB HU3IIEH, cpeaHedl W KyOudyeckod (BBICIIEH) CHHTOHHH.

KPHUCTAJUIOB. /IBOMHUKH U 3aKOHOMEPHBIE CPOCTKHU.

Bo3MoxxHble TpaHu




3aKkOH LENbIX YUCEel M  AHAIUTHYECKHE METOABbl  ONHUCAHMS  KPUCTAIUIMUECKUX
MHOTOTpaHHMKOB. BbIBO#  3akoHa menbix uucen. Kpucramnorpaduueckue  CHMBOJIBIL.
MatemaTnueckoe Onpe1elIeHue CUMBOJIOB I'PaHU. Y CTAaHOBKA KPUCTAJUIOB.

[lonsiTue 0 MOHOKpHCTa/ule M €ro MnpousBojcTBE. CBSA3p KPUCTAUVIOXUMHH C JIPYTHMH
HayKaMH.

Tema 2. OcHOBHBbIC NOHATHA KPUCTAJVIOXUMHUH

['eomeTpuyeckas Teopus CTPYKTypbl KpucTauia. [loHATHE KpUCTANIMYECKON pPEHIETKH.
Kpucraminuecknii MHOrOrpaHHMK M pelieTka KpucTauia.

TpaHcasus Kak BUJ CHUMMETPUHM U CHUMMETpHUYEcKoe mpeoOpa3oBaHHE, OCh TPAHCISAILUH,
TpaHCISLMOHHAsA Tpymmna (Trpylna MNepeHOCOB MM KpUCTaIMueckas pemerka). Ilnockue cetkm
pemietku. 14 pemerok bpass.

[lonsiTHE O KPUCTAININYECKOM AHAJIMU3E.

Teopus ctpyktypsl kpucramioB E. C. ®enoposa - lendauca. [IpocTpaHcTBeHHbIE TPYIIIIBI
CUMMETPHUHU.

DNIEeMEHThl CAMMETPUYHOCTH: IIJIOCKOCTh CKOJIB3AIIEr0 OTPakKeHMs1, BUHTOBas oCb. 230 BUIOB
CUMMETPUH, XapaKTEPU3YIOIIUX BHYTPEHHIOI CUMMETPUIO KpucTayioB. IloHsATHE O mpaBMIIBHON
cucreMe Touek. DeropoBCKrE IpyIIbl CAMMETPHH.

IlepBble onpeneneHuss aTOMHBIX CTPYKTYp KPUCTAJIJIOB IPU MOMOIIM PEHTTEHOBCKUX JIydei.
BriBo OoCHOBHOW (hOpMYJIBI PEHTTEHOCTPYKTYPHOTO aHanmu3a. OmnpeneneHrne MEKIUTOCKOCTHBIX
paccTOsSHUI B KpUCTAJUIaX ¥ B3aUMHOE PACIOIOKEHUE B HUX aTOMOB (CTPYKTYPHBIX €UHMII).

OmnpeneneHne CTPYKTYPbl YACTBIX METAJIIIOB: MEIH, O-XKEJ€3a, MarHusl.

Yucno npaBUIBHBIX CUCTEM TOYEK B CTpyKType. CTpyKTypa KpHcTaula U CTPYKTYPHBIM THIL.
Crpyktypsl anMasza u rpadura. [Ipocreiimme cTpykTypHbIe THIBI coeauHeHud AX: xjopuaa
HaTpus, XJIopuaa nesus, chanepura (ZnS), Biopuura (ZnS), HUKennHa (apceHuaa Hukens NiS),
o6opautpuaa (BN).

KoopannanmoHHoe 4yucio (K.4.) ¥ KOOPAUHAIIMOHHBII MHOTOTPaHHUK (K.M.).

[Ipocreitmue crpykrypbl THna AX, u A,X. CtpyktypHblid Tun ¢uooputa (CaF,), pytuna
(Ti0O,), xkpucrobanura (Si0,), nuokcuaa yriepoxaa, nupura (FeS,). Ompenenenne KU u KM B
CTPYKTypax pa3HOro THIIA.

CTpyKTypBbl C mapaMeTpamMu U 0e3 mapaMeTpoB. BrluncieHne MeXaTOMHBIX PAacCTOSHUN H
BaJICHTHBIX yTJIOB B CTPYKTYpaXx.

Tema 3. @akTopsbl, onpeae/siiomiie CTPYKTYPY Kpucrasia

I'erepoaecmuyeckue U TOMOJECMUYECKHUE CTPYKTYPBI.

OddexTuBHBIE paguychl HMOHOB. OrmpeneneHHMEe HOHHBIX M aTOMHBIX paauycoB. Merton
U300paKEHUsT KPUCTAUTMYECKUX CTPYKTYp IIapaMd pa3HbIX pa3sMepoB (TeOpus IIapOBBIX
YIaKOBOK), = TE€OMETPUYECKHH  XapakTep  CTPYKTyp,  MOJUBApPUYECKOEe  H300pakeHue
KPUCTAJUIMYECKUX CTPYKTYP.

3aBUCHMOCTh KOOPJMHALIMOHHOI'O YHCJIa OT OTHOCUTENBHBIX Pa3MEpOB aTOMOB M HOHOB.
I'eomeTpuyeckue npeaensl yCTONYUBOCTH CTPYKTYP C Pa3IMYHBIMU KOOPANHAMOHHBIMU YU CIIAMHU.

[Tonsipuszanust HOHOB. 3aBUCUMOCTh Pa3MEPOB aTOMOB U HOHOB OT KOOPJAMHAIIMOHHBIX YUCEIL.

CrpykTypHbIil THI niepoBeHuTa. [lomsipu3aius HOHOB B TaJOUAHBIX COEIMHEHUSAX cepedpa.
3aBUCHMOCTBh MEXATOMHBIX paccTOAHUM 0T KU MOHHBIX KPUCTAJIIIOB U METAJLIOB.

BinsHue moiaspu3allMOHHBIX CBOMCTB KaTHMOHA M aHHOHA HAa CTPYKTYpPY COCIMHEHHUM THIIA
AX,. Cnoucteie ctpyktypbl. Ctpykrypabie Tumbl CdCl,, CdJ,, MoS,, Mg(OH),, Mn(OH),,
Ca(OH)..

BimsiHre nonsipuzanny Ha CTPYKTYpPy KPUCTAJLIOB.

IIpaBumno ['osnpammunra.

Tema 4. Tunbl XMuMHYECKUX CBAA3€il B KPUCTAJLIAX

DnexTpoHHas CTpyKTypa atoMoB. CTpyKTypa aToMHBIX sifep. [Ipupona anexkTpoHa.



HopmanbsHoe u Bo30yxaeHHOe cocTosiHie atoMoB. Monsl. [Tonstue nonnoe cBszu. CtpoeHne
VMOHHBIX KPHUCTAJIJIOB. ODHEPrusl PEIIETKH HWOHHBIX KpHUCTAUIOB. POpMysbl 3HEPTUU PEUIETKH
KPHUCTAJJIOB. DKCHEPUMEHTAIbHbIE METOABI MPOBEPKH (HOpMYJ Ul pacueTa SHEPrUd PeIIeTKH.
Kpyrosoii mpouecc bopua — T'abepa. IloHaTue KkoBajeHTHOH CBsI3W, €€ NpPUPOJA, CBOKCTBA,
Pa3HOBUIHOCTH, KOOPAUHAIMOHHAS CBS3b KAK PA3HOBUIHOCTb KOBAJICHTHOU CBSA3H.

CtpyKkTypa NpOCTBIX BEHIECTB C KOBAJCHTHBIMM CBs3siMH, mpaBuio Om - Pozepwu,
NpPUMEHEHHE ero Juil OOBSCHEHUS KPUCTAJUIMYECKHX CTPYKTYp KPHCTAIIMYECKUX BEIIECTB C
KOBaJICHTHOH CBs3bl0. KpucTtaminueckue CTpyKTypbl OMHApHBIX M Oo0Jiee CIOXKHBIX COEIUHEHUH.
IIpasuno IIupcona.

Cucrema TeTpa’ApUYEeCKUX KOBAJICHTHBIX «paaumycoB». OctatouHas cBs3b (Banm - nep -
Baansca). OHeprus pemerku kpuctaios ¢ Ban - nep - BaanbcoBoii cBsi3blo.

Merammueckas cBsa3b. llpupona W CBOMCTBA METAINIMYECKOM CBSI3M. 30HHAs TEOpUs
KPUCTAJUIOB. DHEPreTUYECKUM CIEKTP AJIEKTPOHOB B KpucTaiaax. CBONCTBA METaJIOB B CBETE
30HHOW TEOpHUH, NMPUMEHEHHE €€ AJIsi OOBSACHEHUS CBOMCTB JPYIMX KPUCTAITIMUYECKHX BEIIECTB.
Knaccugukamuss KpUCTA/UIOB € TOYKH 3PEHUS 30HHOM Teopuu. M30514TOpHI, MOIYNPOBOIHHUKH,
IIPOBOJTHUKH.

OHeprus peleTkd METANIMYECKOro KpUCTaIa. DJIEKTPOHHAs AMHUCCHS ITOIPAaHUYHOTO CIIOs
MeETaJuIa ¢ TOYKHU 3PEHUSI 30HHON TEOPHUHU.

IIpomexyTOouHbIE TUIIBI CBsI3EH B KpUcTaiiax. [IoHATHE 0 IPOMEKYTOUHBIX TUIAX CBA3H.

Bomoponnas cBA3p. oHHO-KOBanmeHTHbIE CBsI3H. KOBaJIEHTHO-METAaJUIMYECKHE CBS3H.
ITonynpoBoauuku. MoHHO-MeTauMueckue CBsA3u. MIHTepMeTauinyeckue COeIMHEHMS.

Tema 5. 3aBHcHMOCTD PU3UKO-XHUMHUYECKHX CBOMCTB KPHCTAJUIOB OT HX CTPOCHUS

3aBUCUMOCTh (PU3UKO-XMMHYECKHUX CBOWCTB TBEP/BIX BELIECTB OT THIA XUMHUYECKHUX CBSA3EH B
KpUCTaJUIaX. OJIEKTPUYECKHE CBOWCTBA METANIOB, T'OMEONOJISIPHBIX COEAMHEHUH, WOHHBIX
KPHUCTAJIIOB, KPUCTAJIIOB € J€(PEKTHBIMU CTPYKTYpPaMHU.

OnThueckue CBOWCTBA HMOHHBIX KPUCTAJIJIOB, TOMEOIOJISPHBIX BELIECTB, MOJIEKYJISIPHBIX
kpuctauioB. KoBkocte MmeramioB. CnaiHOCTb. [loHsiTME O cmaiHOCTH, NMpUPOJA CHANHOCTH.
Teopus cnaiinoctu FO. B. Bynbda.

KoadduimenTsl MexaHH4ecKoro cxXaTusg W TEPMHUYECKOr0 pPACIIUPEHHUs. 3aBUCHMOCTb
KO3 PUIIMEHTOB MEXaHUYECKOTO CXKaThid M TEPMUYECKOTO pACIIMPEHUs OT TUMA IUIOTHEeHIIeH
YIIAaKOBKH, MEKXAaTOMHOI'O PACCTOSIHUSA B CTPYKTYpE, NOJII PU3ALMOHHBIX CBOMCTB KaTHOHA.

TBepmocTs M TemmepaTypa IJIaBICHHA. 3aBUCHMOCTh JITHX CBONCTB OT THIA CBA3M B
KpUCTA/UIaX, THUIIA CTPYKTYpbl, MEXAaTOMHOI'O pAaCCTOSIHUS, BAJIEHTHOCTH KAaTHOHA, €ro
JJIIEKTPOHHOI'O CTPOCHHS.

Bnusinue BoiopoAHOM CBSI3M HA PU3UKO-XUMUYECKUE CBOWCTBA KPUCTAJUTMUECKHUX BEIIECTB.

O¢dexr wuonHHOro »sKpaHupoBaHus. CoOeAMHEHHS 3aKpbITOTO M OTKPHITOrO  THIIA.
DIekTpocTaTuyeckas Teopusi skpanrpoBanusa Koccens, ['onpMimuara — Ban — Apxens. Bnusaue
3pdeKTa MOHHOTO SKPAaHUPOBAHUS HA PACTBOPHUMOCTb, TEMIIEpPATypy KHUIEHUS U TEeMIIEpaTypy
IUIaBJIEHUS KPUCTAIUINYECKUX BEIIECTB.

PacTBOpUMOCTE KPUCTAINIMYECKUX BELIECTB. 3aBUCHUMOCTb PACTBOPUMOCTU KPUCTAJLUIOB OT
COOTHOIIEHUSI MOHHBIX PAaJUyCOB B CTPYKTYypeE, IUIOTHOCTH pEeHIeTKH, 3p¢eKTa 3KpaHUPOBAHUSA,
JJIEKTPOHHOI'O CTPOEHUS WOHOB, IMOJSAPU3ALMOHHBIX CBOMCTB KaTMOHA M aHHMOHA, a TaK)Ke THUIA
CTPYKTYpbI (KOOpIUHAIIMOHHAS, CIIOMCTas, MOJIEKYJIsIpHasi). MarHUTHbIE CBOMCTBA KPUCTAJIJIOB.

Tema 6. CTpoeHue peajibHOT0 KpPUCTAJLIA

WneanbHblil 1 peadbHBIA KPUCTAUL. KPUCTAJUTMUECKOe U aMopdHOe cocTosiHue. OTKIOHEHHE
BHEITHEH (POPMBI peabHBIX KPUCTAUIOB OT MICATbHBIX T€OMETPHUECKUX 3aKOHOB.

Toueunsie AedeKTbl B aTOMHOH CTPYKType KpHUCTala: B METAJUTMUECKOM KpHUCTAIE, B
WOHHBIX KpHUCTAJJIaX, B KpHUCTAUIaX C KOBAJCHTHbIMU U Ban-nep-BaanbcoBbiMH CBSA3AMU;
TOUYCUHBIE AE(EKThI, CBSI3aHHBIC C IPUMECHBIMU aTOMaMHU.

Jlucnokaruu: THHEWHBIC, BAHTOBBIE, 00pa30BaHUEC U JBMIKEHUE JUCTOKAITHI.



3aBUCUMOCTh  (DUBUKO-XMMHUECKUX CBOMCTB KPHUCTAJUIOB OT PEAIbHOM CTPYKTYpBHI.
Jlucnokanuu ¥ NPOYHOCTh MaTepuanoB. Mertoasl oOHapyxkeHHs [e(eKTOB KpHCTaJUIOB.
3aBUCUMOCTb JIEKTPUYECKUX CBOWCTB IOJIYyIPOBOJAHHUKOBBIX KPHCTAUIOB OT HUX pEaJbHON
CTPYKTypbl. ONITHYECKHE CBOWCTBAa HOHHBIX KPUCTAJIIIOB, 3aBUCSIIUE OT AEPEKTOB KpHUCTaIa.

Tema 7. Kpucra/uinyeckue 3aKOHOMEPHOCTH B MEPUOANYECKOH CUCTEMeE

Kpucrannuueckue CTPYKTypbl MCTUHHBIX MeTaisioB. HauOonee pacnpocTpaHEeHHBIE THIIBI
CTPYKTYp METaJJIOB: FeKcaroHajbHas IUIOTHEHIas yrmakoBKa, KyOudeckasl MIOTHEHIIas yIaKoBKa,
00BEMHO-1IEHTPUPOBaHHAs yIIakoBKa. KoopIMHAIIMOHHBIE YHCIa METAJLIOB.

Oco0OeHHOCTH CTPYKTYyp Maprasiia, pTyTH, LHUHKA, pOMOO3JIPHUUECKUX U TIeKCaroHaJbHbBIX
CTPYKTYP.

Kpucramnnueckue cTpykTypsl a5eMeHTOB rnaBHbeIX noarpymnmn [V —VII rpymm. I[Ipasuno FOm
— Po3epu 1 KOOpAMHALIMOHHOE YUCIIO B 3TUX CTPYKTypax.

Kpucranianueckue cTpykTypbl 0JaropoAHbIX ra3oB.

OCOoOEeHHOCTH KPUCTAIUTMYECKUX CTPYKTYp riaBHbIX noarpym 1T u IV rpynm.

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

Knaccudukanus 6MHapHBIX U 00Jiee CI0KHBIX COeIUMHEHUH.

Tema 8. Kpucrannoxummus HeOpraHu4ecKMX COeAUHEHU I

Knaccudukanus OuHapHbIX coequHeHui. TpoliHble U 0Oojee CII0XKHbBIE COEeIUHEHMUS.
[IpaBmwia [lonmuHra pans  CTPYKTyp HOHHBIX — KpHCTauioB. (OcoOEHHOCTH  CTPYKTYp €
IIPEUMYIIECTBEHHO KOBAJIEHTHBIM THIOM CBs3U. Kpucramioxumus cunukatoB. OCHOBHBIE UEPTHI
cTpoeHUs cuiauKaToB. CTPYKTypHbIE (OPMYJIbI CHIIMKATOB. DJIEMEHTbI, UMUTHPYIOIINE KPEMHUH B
cuIMKarax. BaxHeilline KaTHOHBI U aHUOHBI B cUiMKaTax. [[moTHelMe yrakoBKM B CHJIMKATaXx.
H3omopdu3m B Kiacce CHIMKATOB. 3aBUCUMOCTh (PU3MYECKMX CBOMCTB CHIIMKATOB OT HX
cTpyKTypbl. Kpucrannoxumus 60patos.

Tema 9. Kpucrannoxumusi OpraHu4ecKux coeJMHeHui.

KoBanentnele u Ban-nep-BaanbCoBbl  «pagnlyChl» HEMETAUIMYECKUX SJIEMEHTOB.
Koudurypamust Molekyn B Ta3000pa3HOM U KPUCTAIMYECKOM COCTOSIHUM  DJIEMEHTOB-
OpraHoreHoB. OpMBI TMPOCTEHIINX MOJIEKYJT ¢ KOMIUIEKCHBIX HMOHOB. BajeHTHBIC YTJIbI.
Knaccudukanuss MOJEKYISpHBIX CTpYKTyp. [IpuMeHeHHe NpHUHIMIA TJIOTHEHIEeH YMaKOoBKU K
MOJICKYJIIpHBIM KpucTtauiam. CTpoeHue yriieBoiopooB. CTpoeHue 00J1ee CI0KHBIX OPTaHUYECKIX
coeqnHeHnil. Oprannyeckre COeIMHEHUsI ¢ reTepoaTroMamMu. CTpoeHUue OPraHuYeCKUX COSIUHEHUN
C HEMOJICKYJISIPHBIMH CTPYKTypamu. VMIOHHBIE CTPYKTYpBl COCIMHEHHH 3JIE€MEHTOB-OPTaHOTEHOB.
3aBUCHUMOCTh XapakTepa CBA3M OT MEXATOMHBIX paccTossHUM. [IpocTpaHCTBEHHBbIE 3aTpy/IHEHUS B
Mosekynax. Kondopmarus.

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

S5.1. Ykasanusi 1Js npenojaBaTesieil 10 OPraHM3alMy M INPOBEJCHHMI0 Y4eOHBIX
3aHATUHI MO QM CHUILIMHE (MOAYJII0)

JIeKIIMOHHBIE 3aHATUS IPOBOJATCS €XKEHEeNbHO B 00beMe 2 4acoB, JJaOpaTOpHbIE 3aHATHS
MIPOBOJSTCS €XKEHENETbHO B 00beMe 2 4acoB.

Jis peanu3zaliii KOMIIETEHTHOCTHOTO TOAXO0JIa PEKOMEHIYeTCsl MCIOIb30BaTh B yUeOHOM
Mpolecce aKTUBHBIE U MHTEPAKTUBHBIX (DOPMBI MPOBEICHUS 3aHITUH.

TeMma «JjeMeHTbl CHMMETPHH, CJI0KEHHE 3JIeMEHTOB CHMMETPHN
ChopMympoBaTh—0AETUTHCA—CO31ATh — IPOBEPUTH
1. Momusayuonuwiii oman.




Coznanue cuTyalluyd, B KOTOPOM BO3HHMKAE€T JKEJIaHME H3y4aTb HOBBIM MaTepuan. Orall
3aKaH4MBaeTcs (POPMYIHPOBKOM HECKOJIBKUX BOMPOCOB, KOTOPBIE OXBATHIBAIOT KIIOUYEBBIEC MOHITHS
TEMBI (MIOHATHE OCh CUMMETPUH, IMJIOCKOCTh CUMMETPUH, OCh CHMMETPHH;

BUJ (KJacc) CHMMETPHUH, CUHTOHUS, KaTeropusi, GopMbl (IIpoCThie 1 KOMOMHALIUU, OTKPBITHIE U
3aKpBITBIE) U BBISABIISAIOT BO3MOXKHOE HETIOHMMAaHUE MaTepHalla B IPU PELLICHUE 3a4a4.

2. Cooeporcanue 3auamusl.

I[1epBbrIit 3Tan — chopMyIHUpOBATS.

CTyneHThl caMOCTOSITENIbHO M3Y4aloT JIEKIIMOHHBIE 3alllCU U MaTepual JaHHBIA B yueOHHKaX,
(bopMyIHMPYIOT CBOM OTBETHI Ha 3aJJaHHBIE BOIIPOCHI.

BTopoii atan — nogenuThes.

CtyneHTbl 00BETUMHSIOTCS B Maphl U 10 OYEPeAM NPEACTABISIOT APYT APYry CBOU pEIICHHUS,
onpezenss U o0Cykaas Kiacc CMMMETpUH, (opMy, CHHIOHHUIO U KaTErOPHI0 MHOTOTPAHHHUKA.

Tperuit atan — co3garb. CTyIeHTBI BMECTE CO3AAIOT HOBOE PELIECHHE C YYETOM PE3YJIbTAaTOB
00CyXIeHHS, KOTOPOE BKIFOUACT B CEO0sI JTyUIITNE UICH.

UYerBepThlil 3TAll — IPOBEPUT.

PaGoTtaer Bca rpymma. Heckombko map NpenoCTaBiSIOT CBOM OTUET Ha 3aJaHHBIC BOIPOCHI.
OmubKu U CHOpHBIE BOIPOCHI CTAHOBATCS HAyaJOM KOJUIEKTHBHOTO 0OCYXJeHHs. Bce cTyneHTb
IIPOBEPSIIOT CBOM PEILICHUS, BHOCST UCIIPABIICHUS, TIOSICHEHUS U IONIOJTHEHHUS.
3. Quoaxmuuyeckue cpedcmaa.
Moneny MHOTOIpaHHUKOB, TECTOBBIE 3aJIaHUSI.
4. KoHmpoivHO-KOppeKmupo8ou bl 5man.
OcyiiecTBUTh aHaIU3 cOOCTBEHHOTO onbITa. [IpoBeeHne TecTUpoBaHUs CTYIEHTOB.

Tema. «3aBHCHMOCTD PU3NKO-XUMHYECKHX CBOMCTB KPHCTAJLIOB OT MX CTPOECHHS

IIpobaemHas Jiekuus
1. Momusayuonuuwiti 5man.

Coznanne mnpoOJEeMHONW CUTyallud TMIpH  PacCMOTpPEHHE 3aKOHOMEPHOCTH HW3MEHEHUs
ONTHYECKUX CBOMCTB TaJlOT€HUIOB, OKCHIOB U cyibduaoB snementoB IA u IIA rpynn B
KPUCTAJUTMUYECKOM COCTOSIHMM. V3BECTHO, YTO OT COCTOSIHUS MOHHO-KOBAJIEHTHOM CBSI3M 3aBUCST
ONTHYECKHE CBOiicTBa Kpucrtawia (koddduuueHt cBerompenomieHus, peppakuusi) Hu C
YBEJIMUYEHUEM MOPSAKOBOIO HOMEpa 3JEMEHTOB OJIHOM MOATPYIIBI BO3PACTAET CTENEHb HOHHOCTH
CBSI3U KaTHOH-aHUOH U BMECTE C 3THM SIBJICHUEM YMEHbINACTCS KOA(PPHUIIMEHT CBETONPETOMIICHHUS.

2. Pazpabomxa cnocoba pewenus npodiemoi

Kartuons! [A rpynmel obnanaroniye AOCTaTOYHO OOJNBIINM PaJdyCOM B COYETAaHUH C OJIHUM
AIIEKTPOHOM Ha BHEIIHEM YpOBHE O00JaJal0T TUIMUYHO METAJUIMYECKUMHU CBOMCTBAMHU CTEMEHb
KOTOPBIX BO3pAacTaeT ¢ YBEIMYCHHEM aTOMHOTO paauyca, KOTOPbI BO3pacTaeT CBEpXy B HH3 IO
rpynne. B coeAMHEeHNN ¢ OTHUM U TE€M K€ JIEKTPOOTPUIIATENIbHBIM 3JIEMEHTOM BO3HUKAET HOHHO-
KOBQJICHTHAS CBSI3b, CTEIIEHb HOHHOCTH KOTOPOI BO3PACTaeT C YBEIMUYCHHEM IOPSIKOBOIO HOMEpa
MeTallja, CleoBaTeIbHO KOI(PQUIIMEHT CBETONpPEIOMIICHHUS, peQpakiuus U Apyrue MoKazaTeilu
ONTUYECKUX CBOMCTB ATHX KPUCTAJUIOB JOJKHBI 3aKOHOMEPHO M3MEHSTHCA.

3. Peanuzayus natidenno2o peuieHusl.

B pesynbraTe paccMOTpeHHs 3aBUCUMOCTH (DPU3UKO-XUMHUYECKUX CBOWCTB KPUCTAJUIOB OT MX
cTpoeHHust OyAayT c(hOpPMHPOBAHBI NPEJCTABICHUS O 3aKOHOMEPHOCTH H3MEHEHHS ONTHYECKUX
CBOWCTB MOHHBIX KPUCTAJUIOB HE TOJIBKO B TPYIaxX AJIEKTPOHHBIX aHAJIOTOB, HO M B IMEPHOJAX
MEPUOJUYECKOM CUCTEMBI.

4. KoHmpovHo-KOppeKmupo8ou bl 3man.
[TonBenenne UTOroB pabOTHI CO CTYEHTAMHU
Tema «CTpoeHue peajbHOr0 KPHCTALIAY
OO0y4yeHne B MAJIbIX IpPynnax
1. Iloozomosumenvuwiii sman.

Pa3ouBka cryzaeHToB Ha MUHUTpYTTY (3-4 yenoBeka).

Paznenenue BonpocoB aist oocyxaenus. Pactipenenenue posneit. CoctaB rpymniib:
JloKIaq4uK MpeIcTaBIsieT OCHOBHOM JOKJIA 110 CBOEMY BOIPOCY




Teopus CTPYKTyphl kpucraiioB denoposa
NepBOe OINpeieNieHNe aTOMHBIX CTPYKTYpP KPUCTaIIOB
TPU NPOCTEHIINE CTPYKTYPbI YUCTBIX METAJJIOB
CTPYKTYPHBIN THIT TPOCTHIX BEIIECTB
CTpyKTypHbIi Tun Bemects tTuna AX, AX,, A,X
Jloks1aquuK 0O0CHOBBIBAET CBOIO MO3UIIMIO.
CopoxkyauMk OTBEYaeT Ha BOIPOCHI MPEACTABUTENCH IPYyrux TPyl IO MpeICTaBICHHOMY
JOKJIay, OTCTauBaeT MO3UIMIO CBOEH IPYMIIbI.
OnmoHeHT KpaTKO IMEpPecKa3bIBAaeT MO3MILMIO JOKIaJYMKa W3 JAPYrod TpyIIbl, HAXOAUT €e
ySI3BUMBIE, CTIOPHBIE MECTa WJIM OIIKUOKH, 337a€T BOIIPOCHI MIPEICTABUTENSIM JIPYTHX TPYIIL.
JKCNepT OLEHUBACT pabOTy KaXJI0T0 yYaCTHHKA.
2. OpeanuzayuonHwli sman.
HanomuHaHue mpaBui mpernojaBaTesieM, YCTAHOBJICGHHE perjiaMeHTa (B PO XPOHOMETPUCTA
IpernoaaBaTesb, PeCTaBlIeHNuEe U 00CYKACHHUE JJOKIIAJOB).
3. PegnexcusHulil sman.

Nk W=

OO6cyxeHne pe3ynbTaToB
5. Juoaxmuueckue cpeocmaa.
HoyTOyk, nHTEepHET, IEMOHCTPAITMOHHBIA SKCTICPUMEHT

YueOHblii mpoexT: OnpenesieHue ONTUMAILHBIX YCJI0BUI 1J1s1 BHIPANIMBAHUS KPUCTAJIOB U3
BO/JHBIX PACTBOPOB
1. Momusayuonuuwiii sman.

Coznanue cutyalyi, B KOTOPOH y CTYJEHTOB BO3HHUKAeT MOTPEOHOCTh B M3yUYEHUHU CHOCOOOB
BBIPANTMBAHUS KPUCTAIUIOB B J1a0OPAaTOPHBIX YCIOBUSAX. JTal 3aKaHUYUBAeTCs (HOPMYITHPOBKOI
3aJ]a4M — BBIPACTUTh KPUCTAIIT U3 BOJHOTO PacTBOpA.

2. Cooeporcanue 3auamusl.

Pa3OuBka cTyneHTOB Ha MUHUTpyHmbl (2-3 denoBeka). PoOpMUpOBaHHE HOBOTO 3HAHMS,
CBSI3aHHOTO C PEIICHUEM CTYJICHTAMU IMO3HABATEIIFHOMN 3a/1a4¥ 110 BHIOOPY ONTUMATBHBIX yCIOBUI
JUISL BBIpALIMBAHUS KPUCTAUIOB PA3UYHBIX COJIEH M3 BOJHBIX PACTBOPOB B J1a0OPAaTOPHBIX
YCIIOBUSIX.

3. KonmponvHo-koppekmuposounsiii oman.

3amuTta ydeOHOro mpoekta. OreHuBaeTcss 00BEM BBHITIOJTHCHHOHW pPabOTHI, Ka4ecTBO
MPOBEJICHHOTO TUTPOBAHUS M TMOJYUYEHHBIX Pe3ylbTaTOB, YMEHHE YETKO BBIPa)KaTh CBOM MBICIIH,
OTCTauBaTh CBOIO TOYKY 3PEHUs, OTBEUATh HA BOIIPOCHI U T. II.

[TonBenenue UTOroB U aHaANIU3 PabOTHI CO CTYICHTaMHU.

4. Jludakmuueckue cpeocmsa.
Komneiorep, mnpoekTtop, Ha0Op XMMHYECKUX PEaKTUBOB, XUMHUYECKas I[ocylda U

obopyioBaHueE.

5.2. Yka3anus 1J151 00y4arOmuxcsi 10 OCBOEHHUIO U CHUIIIMHBI (MO1YJIAA)

Taouauna 4 - Cogep:xkanue caMOCTOSATEIbHONH Pad0ThI 00y4aIOIIUXCS

Kon- dopmbl
Bonpocul, gvinocumvle Ha camocmosmenbHoe uzyyeHue 80 paboThI

uacos
Tema 1. Oomme npeaCcTABJIEHUS 0 KPHCTAJLIAX, 2 Ortuer no
KPUCTA/UIMYECKOM  BelllecTBe, CBOMCTBAX KPHUCTALIMYECKUX 1n1abopaTopHoil
BellecTB pabore,
CaolicTBa KPHUCTAJJIOB: AHWU3aTPOMHOCT, OIHOPOTHOCTb, co6ece;[03aljne,
CIIOCOOHOCTh K CaMOOTPaHEHUIO, HAJIMYME TOCTOSHHON TeMIepaTyphl ;ZZTT(;?;I
iaBJieHus, cummetpusi. CUMMeTpHsl KPUCTAJNIOB KaK MX CBOMCTBO U




Meton wu3ydeHus. @dopMa KpPHCTAIMYECKUX MHOTOTPAHHHUKOB.
[Tonsitne mpoctori ¢opmbl. IIpocTeie (HOpMBI KPUCTAIUIOB HHUBMIICH,
cpenHedt u KyOwdeckoil (BBICIICH) CHHTOHMH. MaremMaTH4ecKoe
orpeziesieHue CUMBOJIOB IpaHU. Y CTAaHOBKA KPUCTAJLIOB.

[loHATHE O MOHOKpUCTaUIE M ero mnpou3BoiacTBe. CBA3b
KPUCTAIIOXUMHU C IPYTHUMHU HAyKaMH.

Tema 2. OcHOBHbIE OHATHSI KPUCTAVIOXUMHUH

CtpykTypsl anmasza u rpadurta. I[Ipocreiininie CTpyKTypHbIE THIIbI
coequHeHuit AX: XJopuaa HaTpusi, XJopuaa nesus, chanepura (ZnS),
BopuuTa (ZnS), HukenuHa (apceHuaa Hukens NiS), OopHUTpHIA
(BN).

OrtueT 110
nabopaTopHOI
pabore,
cobeceqoBaHue,
TCCTOBBIN
KOHTPOJIb

Tema 3. @akTopbl, ONpee/siioNHe CTPYKTYPY KPUCTAJLIOB
I'eomerpuyeckue Inpenensl yCTOWYUBOCTU CTPYKTYP C Pa3IMYHBIMU
KOOpAMHALIMOHHBIMU uHciaMu. [lomspuszanust uoHoB. CroucTsie
CTPYKTYpBbL. BiusiHue noJisipu3aln Ha CTPYKTYPY KPUCTAJLIOB.

Co0OecenoBanue

b

Tema 4. Tunbl XMuMHYECKHUX CBSI3ell B KPUCTAJLIAX

Meramnueckast cBa3b. Metaunueckas pemierka. MloHoOkoBaneHTHas
cBsa3b.  KoBaneHTHOMeTayuinyeckass  CBsi3b.  [lomynpoOBOJIHUKH.
MoHOMeTaJUTNYECKAs CBS3b.

CobecenoBanue

9

Tema 5. 3aBUCUMOCTH (PU3MKO-XUMHYECKHUX CBOWCTB KPHUCTAJJIOB
OT UX CTPOEHUs!

Bnusaue BoAopoaHON CBsS3M Ha (DU3MKO-XMMHUYECKHE CBOWCTBA
BenlecTBa. D(PQPEeKT SKpaHUPOBAaHUS HOHOB. 3aBUCUMOCTH (HU3HMKO-
XUMUYECKUX CBOMCTB KpHUCTAJlIa OT PEaIbHOU CTPYKTYPHI.

CobecenoBanue

9

Tema 6. CTpoeHue pealbHOr0 KpucTaLIa

VneanbHbIl U peanbHBI KPUCTAI. KPUCTAUIMYECKOE W aMopdHOe
cocrosnue. OTKIIOHEHUE BHEIIHEH (POPMBI peabHBIX KPUCTAIUIOB OT
HNACAJIbHBIX TCOMETPHUICCKUX 3aKOHOB.

OTuyer no
nabopaTtopHoit
pabore,
cobecenoBanue,

Tema 7. Kpucramnoxummnueckue 3aKOHOMEPHOCTH B
NepUoOANYECKOi cucremMe

Knaccudukanus xummuuecknx coeauHeHni. Knaccudukarms 1BOHHBIX
(bunapHbIX) W Ooyiee  CIOXKHBIX  XHUMHYECKUX  COCAMHCHUM.
Kpucramnoxumuyeckasi CHCTEMaTUKa XUMUYECKUX COCTMHEHUM.

Co0OecenoBanue

b

Tema 8. XuMnsi HeOpraHu4ecKuX CoeTUHEHU N

Kpucrannoxumusi cunukatoB. OCHOBHBIE YE€PThl CTPOEHUSI CUIIUKATOB.
CtpykTypHble (OPMYIJIBI CHIMKATOB. OJIEMEHTHI, HMHUTHPYIOIINE
KpPEMHUI B CWJIMKaTax. BakHelre KaTHOHBl U AHUOHBI B CUJIMKATAX.
[TnoTHelimme ymakoBKM B cwimkaTtax. M3omopdusm B Kimacce
CHUJIMKATOB. 3aBI/ICI/IMOCTL (I)I/I3I/I‘-ICCKI/IX CBOfICTB CUJIMKATOB OT UX
CTpyKTyphl. Kprcrammoxumusi 60patos.

CobeceoBanue

b

Tema 9. KpucrannoxumMuss OpraHn4ecKux coeIMHeHui

Crpoenue yrieBonoponoB. CtpoeHue 0ojiee ClI0KHBIX OPraHUYECKUX
coenuHeHU. OpraHudyeckne COCAVMHEHUS C  TeTepOATOMaMH.
CrpoeHre  OpraHMYeCKMX COCIMHEHMH C  HEMOJIEKYJSPHBIMU
CTpyKTypaMu. VOHHBIE  CTPYKTYpbl  COCIMHEHUH  3JIEMEHTOB-

Co0OecenoBanue

b




OpraHOI€HOB. 3aBHUCUMOCTb XapaKTepa CBS3M OT MEKAaTOMHBIX
paccrosiHuii.  IIpocTpaHCTBEHHBIE  3aTpyJHEHUS B  MOJIEKYJIaX.

Kondopmarnus.

5.3. Buabl u ¢opMbl NHCbMEHHBIX PadoT, NPeTYCMOTPEHHBLIX MNPH OCBOEHHH

AUCHHMILIMHBI (MOYJI51), BHINOJIHsIEMbIe 00y4alOIUMUCS CAMOCTOSITEIbHO.
MeTtoauyecKkue peKOMeHIAMHU K PellleHUuI0 32/1a4.

3anauva 1. OnpenenuTs BUI CHMMETPUH, (POpMY, CHHTOHHUIO U KaTETOPHIO KyOa.

Pemenue.

Ky6 umeer Bun cummerpun 3L44L36L,9PC, ¢opma mpocras 3akpbiTas, CHHIOHHSA KyOudeckas,
KaTeropus BhICIIAs.

3anayva 2. C moMouipio 1ByX NepHEHINKYISAPHBIX TUIOCKOCTEH MOIyYUTh MPOCTYIO (hopMy U
JIaTh MOJHYIO XapaKTePUCTHKY.

Pemenue.

I'panp 1 oToOpaskaeM OTHOCHTEIBHO IUIOCKOCTH 1, momydaeM rpadb 2. I'panm 1 m 2
oToOpa’kaeM OTHOCHTEJBHO IUIOCKOCTH 2, mostydaeM rpanu 3 u 4. Tak kak poMOMYeCKyIo MpU3My
MOJTyYMJIM U3 OJHOM I'paHu, CleloBaTelIbHO, 3TO mpocTas Gopma. PomOuueckas mpusma uMeeT BU
cummetrpun L,2P, ¢hopma npocTast OTKpbITasi, CHHTOHHUSI pOMOMYECKasi, KAaTerOpHs HU3IIAS.

3anaua 3. Jlokaszarp, 4TO TPUTOHAJIbHAS OUTIMpAMUIA SBISETCS MPOCTON (HOPMOIA.

Pemenue.

I'pans 1 noBopaumBaem Bokpyr Ls; Ha 120 rpagycoB, nonydaem rpanb 2. I'panp 2
noBopaunBaeM BOKpyr L; nHa 120 rpamycoB, mnomydaem rpanb 3. Ilomydennyro ¢urypy
noBopaunBaeM BOKpyr L, Ha 180 rpamycoB, moiydaeMm 3aJaHHbId MHOTOrpaHHHMK. Tak Kak
TPUTOHAIBHYIO OUIIMpPaMHTy MTOJTyYHIIA U3 OJHOM IpaHu, CIeI0BaTeIbHO, 3TO pocTas popma.

6. OBPA3OBATEJIBHBIE U UTH®OPMAIIMOHHBIE TEXHOJIOI'MHU

B cootBerctBuu ¢ TpeboBanusivu @PI'OC BO o HampaBieHUIO MOATOTOBKY / CIIEIMAIBHOCTH
«XuUMHS» peanu3alysi KOMIETEHTHOCTHOIO IMOJXOJa NMpeayCMaTpUBaeT HCIOIb30BAaHUE B y4E€OHOM
npolecce aKTUBHBIX M MHTEPAKTHBHBIX ()OPM TPOBEJCHUS 3aHATHI B COUYETAaHHU C BHEAYAWTOPHOM
paboToii ¢ 1enbio (OPMUPOBAHUS U PA3BUTHUS TPEOYEMbIX KOMIIETEHIMN 00yUYaroLXCs.

6.1. O0pa3oBaresibHbIE TEXHOJIOTUN

Tadmuuma S - OOpa3oBare/ibHbIE TEXHOJOTHHM, MCIOJb3yeMble INMPH PeaTu3alHUU y4eOHbIX
3aHATHH

Paznen, Tema ®dopma y4eOHOTO 3aHATHUS
JTUCIUILTUHBI (MOJTYIsT) Jlexuus [IpakTrueckoe JlaboparopHas
3aHsATHE, CEMHHAP pabota

Tema 1. O6uue npeacraBiaenust | O030pHas JIEKIUSA He JlaGoparopHas
0 KpHCTAJLIAX, PeSyCMOTPEHO paborta 1
KPHUCTA/UIMYECKOM  BellecTBe, Peiitunrosas
CBOMCTBAX  KPHCTALINYECKHX KOHTPOJIbHAS
BellecTB pabora 1
CaoiicTBa KPUCTAJJIOB: TecToBbli
aHU3aTPOITHOCTh, OIHOPOJIHOCTb, KOHTPOJIb
CIOCOOHOCTh K CaMOOTPaHEHHIO, CobecenoBanue
HAIM4YUE MMOCTOSIHHOM
TeMIIEpPaTyphbl IUIaBJICHHUS,
CUMMETPHSL. Cummerpus
KPUCTAJIOB KaK HMX CBOWCTBO H
METOJ HU3y4CHUS. dopma
KPUCTANINYECKUX




MHOT'OI'PAaHHUKOB. ITonsiTue
MPOCTOM (hopMmBL. [IpocTeie
(GOpMBI  KPUCTAJJIOB  HUBIIEH,
CpenHel U KyOM4eCcKOU (BBICIICH)
CUHI'OHUH. Maremarnueckoe
olpesiefieHue CHUMBOJIOB TpaHHU.
VYcraHOBKAa KPUCTAILIOB.

[TonaTre 0 MOHOKpHCTAJLIE

u ero npousBoactBe. CBs3b

KPUCTAIOXUMUM  C  APYTUMHU

HayKaMH.

Tema 2. OcHoBHBIe NOHATHA | Jlekus-guaior He JlaGopaTopHas
KPHCTALJIOXMMHMH IPELYyCMOTPEHO pabora 2
Crpykrypsl anMaza u rpadura. KonTponbhas
[Ipocreiine CTPyKTypHBIE THIIBI pabora 2
COCTUHEHUH AX: XJopuja TecToBbIit
HaTpus, xJjiopuaa Le3us, KOHTPOJIb
chanepura  (ZnS),  BropIuTa CobecenoBanue
(ZnS), wHukenuHa  (apceHuga

Hukens NiS), 6opautpuna (BN).

Tema 3. ®akropsl, | O030pHas JIeKIHS He Kontponbnas
onpejesiommne CTPYKTYpY IPEeyCMOTPEHO pabota 2
KPHCTAJLIIOB CobecenoBanue
I'eomeTrpuueckue TIpEeIEIIbI

YCTOWYUBOCTH CTPYKTYD c

Pa3IMYHBIMH

KOOPJMHAIIMOHHBIMU ~ YHCJIAMH.

[Monapuzanust noHoB. CloucThIe

CTPYKTYPBIL. Binsanue

MONIApU3allMd  Ha  CTPYKTYpY

KpHUCTAJIJIOB.

Tema 4. Tunbl xumuuyeckux | OO30pHas JeKUUs He KonTponbHas
cBfi3ell B KpUCTALIAX IPETyCMOTPEHO pabora 2
Mertannnueckas CBSI3b. CobecenoBanue
Meraunueckas peueTka.

HNonokoBaneHTHas CBSI3b.

KoBasieHTHOMETaIIMUECKAs

CBSI3b. [TonynpoBoAHUKH.

MoHnomeTajmnyeckast CBsi3b.

Tema 5. 3aBucumoctsb ¢u3nko- [Ipobnemuas He KonTponbHas
XMMHYECKHX CBOIICTB JeKUus IPETyCMOTPEHO pabora2
KPHCTAJJIOB OT UX CTPOCHHUS CobecenoBanue
BimisiHne BOIOpPOIHON CBA3M Ha

(U3NKO-XMMHYECKHE  CBOICTBa

BEIIIECTBA. Dddekt

SKpaHUPOBAHUS VOHOB.

3aBUCUMOCTh ¢buzuko-

XMMHUYECKUX CBOWCTB KpHCTaslla

OT peajbHOU CTPYKTYPBL.

Tema 6. Ctpoenme peasibHoro | O630pHas KU He JlaboparopHas
KpHcTaLia MIPEAYCMOTPEHO pabota 3

M aeanbHbI U peaIbHBIN CobecenoBaHue




KpucCTalll. KpUCTAINIMYECKOC U

amopdHoe COCTOSIHHE.

OTkiioHeHne BHeIHed  (opMbl

peabHbIX KpPHUCTaJJIOB oT

UJEaTbHBIX reOMETPUUYECKUX

3aKOHOB.

Tema 7. Kpucrannoxummudeckue | O030pHas KU He CobecenoBanue
3aKOHOMEPHOCTH B IPESyCMOTPEHO
NepUOANYECKOil cucreMe

Knaccudukanus XUMHUYECKUX

COEIMHEHUII. Knaccudukanums

NBOMHBIX (OWMHApHBIX) U OoJee

CJIOKHBIX XUMHUYECKUX

COCTMHEHUN.

Kpucrannoxumnueckas

cucTeMaTHKa XUMHUYECKHUX

COCIMHECHM.

Tema 8. Xumusi | O0G30pHast JCKIUS He CobecenoBanue
HEOPraHU4eCKUX CoeANHEeHUH IPETyCMOTPEHO
Kpucrannoxumus CHJIUKATOB.

OcCHOBHBIE ~ YE€pThl  CTPOCHUS

CHJIUKATOB. CtpyKTypHBIE

(GhOpMyJIBI CHIIMKATOB. DJIEMEHTHI,
HMUTHUPYIOITUE KpEeMHUH B
cunukarax. BaxxkHelme KaTHOHEI
Hu aHUOHBI B CHIIMKATax.
[InoTHemue YIIaKOBKH B
CHJIMKaTaX. N3omopduzm B
KJacce CHIIMKATOB. 3aBUCHUMOCTh
(bU3UYECKUX CBOWCTB CHIIMKATOB

oT 1754 CTPYKTYPHI.
Kpucrannoxumus 60patos.

Tema 9. Kpucramaoxumus | O630pHas JieKuus He CobecenoBanue
OPraHUYeCKHMX coeIMHeHHI peyCMOTPEHO

Crpoenue YTJIEBOJIOPOIOB.

Crpoenue  Ooyiee  CIOXKHBIX

OPraHUYECKUX COCMHEHHUI.

Opranuyeckue COEIMHEHUS C

reTepoaToMamu. Crpoenue

OPraHMYECKUX  COECIUHEHHM C
HEMOJIEKYJSIPHBIMU CTPYKTYpPaMHU.
HoHHBIE CTPYKTYpBI COECIMHEHUH
3JIEMEHTOB-OPIaHOT€HOB.
3aBUCHUMOCTb XapakTepa CBA3M OT
MEKaTOMHBIX paccTosiHUM.
IIpocTpaHCcTBEHHBIE 3aTpyIHEHUS
B MoJsiekynax. Kondopmarusi.

6.2. UndopManimoHHbIe TEXHOJIOTHH

- UCNONb308AHUE BO3MONCHOCHEN UHMeEPpHemda 8 YYeOHOM npoyecce (paccvlika 3a0anull,
npedocmasiienue GblNOIHEHHbIX padom, omeemvl HA B0NPOCHl, O3HAKOMAEHUE 00V4aroWuxcs ¢
oyeHKamu u m.o.));



- UCNONb308aHUE  DNIEKMPOHHbIX ~ Y4EOHUKO8 U  PA3IUYHBIX — caumos  (Hanpumep,
9NIeKMPOHHBIX OUOIUOMEK, HCYPHANLO8 U M.0.) KAK UCTOYHUKO8 UHGOpMAYUU,

- UCNONBL308AHUE BOZMOICHOCMEU DNIEKMPOHHOU NOYMbL NPENo0asames,

- UCNOIb308AHUE CPeOCmE npedCcmasieHus yYueoHol ungopmayuu (INeKmpoOHHbIX YUeOHbIX
nocobutl U  NPAKMUKyMO8, NPUMEHEHUEe HOBbIX MEeXHONo2Ull Ol  NPOBEOeHUs  OYHbLIX
(MpaouyuorHvIX) eKYUll U CEMUHAPOB C UCNONb30BAHUEM NPE3CHMAYULL U M.0.);

- UCNONb308AHUE UHMESPUPOBAHHBIX 00PA308AMENbHBIX CPeO, 20e 2IA8HOU COCMABaaAuel
ABNAIOMCA  He MOJbKO NPUMEHeMble MEXHOA02UU, HO U COOePIHCAMENbHASL 4aCcmb, M.e.
ungopmayuontsie pecypcol (00Cmyn K MUpo8biM UHGOPMAYUOHHBIM pecypcam, Ha 6aze KOmopuvix
cmpoumcst yuebHbwlil npoyecc),

ucnonv3osanue  8uUpmyanvHou  obyuaoweu cpedvt  (LMS Moodle «DOnexmponnoe

obpaszosanuey)

6.3. IIporpammHoe o0ecnieyeHue, cCOBpeMeHHbIe NMpodeccuoHAIbHbIE 0a3bl JaHHBIX U
HH(oOpMaNMOHHBbIE CTIPABOYHBbIE CHCTEMBI

6.3.1. IIporpammHoe o0ecnieueHne
- Adobe Reader. IIporpamMma st mpocMoTpa 3JEKTPOHHBIX JOKYMEHTOB

- [Inardpopma nucranmmonnoro o0yuenuss LMS Moodle. Bupryanbnas oOy4aromias cpeia
- Mozilla FireFox. bpay3ep

- Microsoft Office 2013, Microsoft Office Project 2013, Microsoft Office Visio 2013. ITaker
0(HUCHBIX MTPOTpaMM

- 7-zip. ApxuBarop

- Microsoft Windows 7 Professional. Onepannonnasi cucrema

- Kaspersky Endpoint Security. CpeacTBo aHTUBHUPYCHOI 3aIIUTHI

- Google Chrome. bpay3sep

- OpenOffice. [1akeT opuCHBIX TpOrpamMm

- Opera. bpaysep

- Paint .NET. PactpoBslii rpadudeckuii peaakrop

6.3.2. CoBpemenHble TnpodeccHOHANbHbIE ©0a3bl JAHHBIX W HH(pOPMALMOHHbIE
CIIpaBOYHbIE CHCTEMBI

1.Onextponnbiii karainor Hayunoit OumOmmorexku AI'Y wna 06aze MARK SQL HIIO
«Mupopm-cucrem». https://library.asu.edu.ru

2.9nexTponHbiii kKartanor «Hayunsie xypHansl AI'Y»: http://journal.asu.edu.ru/

3.YHuBepcanpHasi ~ CIpPaBOYHO-WH(OPMALMOHHAsT  TOJHOTEKCTOBas  0aza  JTaHHBIX
nepuonnyecknx m3mpanunii OO0 "MBUC". http:/dlib.eastview.com Hmsa nonvzosamens: AstrGU
Ilapony: AstrGU

4 KoprnopaTUBHBIN TPOEKT ACCOIIMAIIMK PETHOHATBHBIX OMOIMOTEUHBIX KOHCOPIIMYMOB
(APBUKOH) «MexperuoHnanbHasi aHanutudeckass pocmuch ctarein» (MAPC) - cBomnas 6aza
JIaHHBIX, COJAEpKallasi MOJHYI aHaIUTHYECKyr pocnuch 1800 Ha3BaHMl KypHAJIOB MO Pa3HbIM
OTpacyisiM 3HAHUW. YUYaCTHHKU TMPOEKTa TMPEAOCTABISIOT IPYTr OPYTy DSIEKTPOHHBIC KOMUU
OTCKaHMPOBAHHBIX CTaTe M3 KHHUI, COOPHUKOB, XKYPHAJIOB, colepKaumxcsi B (oHAAX HUX
oubnmorek. http://mars.arbicon.ru

7. @OHJ] OHEHOYHBIX CPEACTB JJI51 HPOBEJAEHUS TEKYHIEI'O KOHTPOJISI U
MNPOMEXYTOYHOU ATTECTALIUU 11O JUCHUIIVIMHE (MOAYJIIO)

7.1. llacopT )oH/Ia OLIEHOYHBIX CPEICTB.



[Ipu nmpoBegeHUM TEKYLIETO KOHTPOJISI M MPOMEXKYTOUHOM aTTECTalMy IO JUCHUILIIMHE
(Mmomynro) «Kpuctammoxumus MpoBepsieTcs: CPOPMUPOBAHHOCTH Y OO0YUYAIOIMIUXCS KOMIETEHITUH,
YKa3aHHBIX B pa3zielie 3 HaCTosIIeH MporpaMMbl. DTaTHOCTh (POPMHUPOBAHUS TaHHBIX KOMIETCHIIUN
B IIpoIlecCe OCBOEHHS OOpa3oBaTEIbHOM MpPOrpaMMbl  OMNpEIENIeTcs IMOCe10BaTEIbHBIM
OCBOCHHEM JUCIUIUIMH (MOAYJeH) U TMPOXOXKISHHEM TMPAKTHK, a B TPOIECCe OCBOCHUS
JTUCIUTITAHBI (MOJYJIS) — TOCTIEIOBATEIbHBIM JIOCTHKCHUEM PE3YJIBTaTOB OCBOSHUS COACPIKATEIILHO
CBSI3aHHBIX MEXJTy COOOH pa3/ieNioB, TEM.

Tadauua 6 - CooTBeTcTBHE Pa3/1e/ioB, TeM IMCHUUILIUHBI (MO1YJIS1), pe3y/1bTATOB 00y4eHHs MO
AMCUMUIIMHE (MOAYJI0) U OLIEHOYHBIX CPEICTB

y Kon
KonTponupyemsliit pa3nen, Tema . HanmeHnoBanme
JTUCIUTUTUHBI (MOTYJIsT) KOHTPOIHPYCMOH OLIEHOYHOT'O CPEACTBA
KOMITCTCHIIUH-
Tema 1. OOmme mnpeACTaBICHUS O [1K-3 PeiiTunronas
KpHUCTaJlIax, KPUCTAJUTMYECKOM KOHTpPOJIbHAS
BEIIIECTBE, CBOMCTBAaX KPHUCTAUIMYECKHUX pabora 1
BEILIECTB TecToBBI KOHTPOIIb
CobecenoBanue
JlaGopaTopHas padora 1
Tema 2. OcHOBHbBIE MMOHSTHS [IK-3 PetituaroBas
KPUCTAJUIOXUMUHU KOHTpPOJIbHAS
pabora 2
TecToBbIi KOHTPOJIb
CobecenoBanue
JlaboparopHas pabora 2
Tema 3. @axkrTopbl, ONpEIEIAIOLINE [1K-3 PetiTunronsas
CTPYKTYPY KPUCTAILJIOB KOHTpPOJIbHAS
pabota 2
CobecenoBanue
Tema 4. Tumbl XMMHUYECKHX CBS3€ii B IIK-3 Peiitunrosas
KpHCTaJIax KOHTpPOJIbHAS
pabota 2
CobecenoBanue
Tema 5. 3aBUCUMOCTh buzuko- [1K-3 Peirtunrosas
XUMHYECKHX CBOHCTB KPHUCTAIOB OT HMX KOHTpPOJIbHAS
CTPOCHUSA pabota2
CobecenoBanue
Tema 6. CTpoeHue peaibHOro KpucTasia [1K-3 CobecenoBanue
JlabopaTopHas pabora 3
Tema 7. Kpucrannoxummuueckue I1K-3 CobecenoBanue
3aKOHOMEPHOCTH B IEPUOJUYECKOU
crucTeMe
Tema 8. XuMusg  HEOPraHUYECKUX I1K-3 CobecenoBanue
COCIUHEHUH
Tema 9. Kpucramioxumusi opraHMuecKux I1K-3 CobecenoBanue
COeIMHEHUN

7.2. Onucanmne moka3aresieii U KpuTepreB OLEHUBAHNSI KOMIIETEHIIMI, ONMCAHUE IIKAJI
OLlEHUBAHUS

Ta6auna 7 - IlokazaTe/in OLICHUBAHUSA Pe3YJIbTATOB 00y4eHHUsI B BU/le 3HAHMI

| [IIkana | Kputepuu oneHnBanust




OLICHHUBAHUA
JIEMOHCTPUPYET TIIyOOKOe 3HAaHHE TEOPETUUECKOrO0 MaTepHaia, yMCEHHUE
5 000CHOBAHHO M3J1araTh CBOM MBICIIH 10 0OCYX/IaeMbIM BOIPOCAaM, CIIOCOOHOCTh
«OTJIIMYHO» | MOJIHO, MPABHJIBHO M apryMEHTHPOBAHO OTBEYaTh HA BOIPOCHI, IPHBOIUTH
[IPUMEPHI
4 JICMOHCTPUPYET 3HAHHE TEOPETHYECKOr0 MaTepHana, ero MOCIeI0BaTelbHOe
«XOPOIIION U3JI0)KEHUE, CIIOCOOHOCTh NPUBOAUTH IPUMEPHI, JOMYCKACT €IUHUYHBIC
OLIMOKH, UCTIPABJIIEMbIC TIOCIIC 3aMeYaHHsl IPEroIaBaTelIst
3 JEMOHCTPUPYET  HENoJHOe, (parMeHTapHOE  3HAaHHE  TEOPETHYECKOTO
«yAOBRETBOpI Marepuana, TpeOyrollee HaBOASAIIMX BOIPOCOB IPEMOAABATENs, IOMYCKAeT
TEIBHOY CYHICCTBCHHBIC OIIMOKH B €Tr0 H3JI0KCHUH, 3aTpyAHACTCA B IPHUBCIACHHUU
IpUMEpPOB U (HOPMYIHPOBKE BBIBOJIOB
2 JICMOHCTPHUPYET CYIIECTBEHHBIC MTPOOEIIbI B 3HAHUM TEOPETUIECKOr0 MaTepuaia,
«HEYZOBJIETBO | HE CHOCOOCH €ro W3JIOKUTh M OTBETHTh HA HABOJIIME BOIPOCHI
PHUTEIILHOY» | MPENoaBaTesisi, HE MOKET MPUBECTH MPUMEPBI

Tadauua 8 - [Tokazaresin OLleHUBAHUSA Pe3yJbTATOB 00y4eHHs B BH/e YMEHUM U BJIAJAeHUH

IIxamna Kpurepun oniennBanus
OLICHUBAaHMS
JEMOHCTPUPYET CIOCOOHOCTh NPUMEHATh 3HAHME TEOPETUUYECKOTO MaTepuaia
5 IOpU BBIIOJHEHUU 3aJaHUi, IOCIEIOBAaTEIbHO M IPABUJIbHO BBIIOIHSET
«OTIUYHO» | 3aJlaHMs, yMEeT 00OCHOBAaHHO HM3JaraTb CBOM MBICIH M JeNaTh HEOOXOAUMBIC
BBIBOJIbI
JIEMOHCTPUPYET CIOCOOHOCTh NPUMEHATh 3HAHME TEOPETUUYECKOTOo MaTepuaia
4 OpY  BBINOJHEHUU 3aJlaHUi, TOCIIEOBAaTeIbHO M MPAaBUJIBHO BBIIOIHSET
«XOpOIION 3aJjaHusl, yMeeT OOOCHOBAaHHO M3JIaraTb CBOM MBICIM U JI€NaTh HEOOXOIUMBIE
BBIBOJIbI, JOIYCKaeT €IMHUYHBbIE OIIMOKH, HCIpaBiiieMble IOCIE 3aMe4aHus
npenojaBaTens
3 JEMOHCTPUPYET OTAEIbHbIE, HECHCTEMAaTU3UPOBAHHBIE HABBIKM, MCIBITHIBAET
«YI0BACTBODH 3aTpyJHEHHUS] W JOMYCKaeT OIIMOKM MpU BBINOJHEHUM 33JaHUM, BBIMOIHSET
TEILHOS 3aJlaHde 10 TOJCKa3Ke TMpernojaBarens, 3aTpyaHsercs B (HOpMYJTUPOBKE
BBIBOJIOB
2 HE CII0COOEH MPAaBUIIBHO BBHIMIOJIHUTH 3a/1aHUE
«HEYJIOBJIETBO
PUTEIBHO»

7.3. KoHTpoJ/ibHbIe 3aJaHMSl W WHbIE MaTepHaJbl, He00XOAUMMBbIe /sl OLEHKH
pe3yJbTAaTOB 00yUYeHHS M0 JUCUMIITIMHE (MOIYJII0)

Tema 1. O0mmue mpencTaBlieHHsi 0 KPUCTA/LIAX, KPUCTAIINYECKOM BelIeCTBE, CBOWCTBAX
KPHUCTA/UIMYECKUX BellecTB

el S

5.

Bonpocwl ona cobecedosanusn

[ToHsiTHE O KPUCTAIITMYECKOM BEIIECTBE.
OCHOBHBIE CBOWMCTBA KpHUCTAJLIA.

Kpucram u kpucTaqinyeckoe BEIecTBO.
Kpucramnorpadgus u cBs3b ¢ APYyrUMH HAyKaMHu.
3aKOH NOCTOSIHCTBA JIBYTPaHHBIX YTJIOB.

5.1. YcraHoBiIeHUE 3aKOHA.

5.2. MeTo1ibl U3MEpEHUs KPUCTAILIOB.

5.3. MeToabl BBIYUCICHUS KpUCTaJIJIOB.




5.4. OTKIOHEGHHSA OT 3aKOHA O IIOCTOSHCTBE TpaHHBIX VYIJIOB, WX MNPUYUHBI.

(dbopMyIUpOBKa 3aKOHA.
5.5. CoBpeMeHHBIE METO/Ibl U3MEPEHUS ABYTPAHHBIX YTJIOB.

6. IlonsTHEe O cUMMETpPUU. DIEMEHThl CHMMETPHH.
7. CnoxeHue 3J1EMEHTOB CUMMETPUH.
7.1 1-s1 Teopema.

7.2. 2-1 Teopema.
7.3. 3-s1 Teopema
7.4.BriBoJ 27 BUI0B CUMMETPUH.

8. .4-1 TeopeMa M BBIBOJ 5 BUJIOB CHMMETPHH.

9. Cucremaruka BuzoB cummerpuu. Kareropun. CuHronum.
10. ®opma KpHUCTAIUNIMYECKUX MHOTOTPAHHUKOB.

10.1. TTonsitue npoctoii (hopMbl (BBIBOJ, 10KA3aTEILCTBO).

10.2. ITpocTsie hopMBbI HU3IIEH CHHTOHUU.

10.3. TIpocTsie pOpMBI CpeiHEl CUHTOHHH.

10.4. IIpoctbie popMbl KyOMUECKONH CUHTOHUH.

10.5. Bo3mosxHble TpaHy. [IBOMHUKYN U 3aKOHOMEPHBIE CPOCTKH.
11. 3axon nensix yucen. [TonsTre 06 MHAEKCaX CUMBOJIOB TpaHEH.

Tecmogwiit KOoHmpo./p
Bapuant Nel

1. Bua cummerpun Le6L,7PC umeer

1) rexcaroHayibHasi OUMUpaMuIa

2) koMOMHAaLKs TeKCarOHAJIbHOW MPU3MbI ¢ TUHAKOUI0M

3) rexcaroHajabHas pu3Ma

4) rexcaroHanbHasi IMpamMuIa

5) KOMOMHALUS TETPAroHAIBHOM MPU3MBI M OUIUPaMUIbI
2. Bua cummerpun L4L,5PC nmeer

1) TeTparonanbHasi OunupaMuIa

2) xoMOMHAaLKs TETParoHaIbHOMN MPU3MBI C MTMHAKOUIOM

3) TeTparoHanbHas Ipu3Ma

4) TeTparoHajibHas MUpPaMuJia

5) KoMOHMHAIMS TeKCaroHAJILHOW MPU3MbI U OMITUPAMUIBI
3. K Hu3mieii kaTteropum OTHOCUTCS

1) MoHO311p 2) NMHAKOU]L

3) rekcaroHajibHasi IUpaMuIa 4) rexcaroHanbHas pu3Ma
4. K BpIcuIeli KATerOpuM OTHOCUTCS

1) TreTpasip 2) ky0

3) rekcaroHajipHasi IUpaMuIa 4) rexcaroHanbHas pu3zMa
5. K cpeaHeii KaTeropuu OTHOCHTCH

1) rekcaroHanpHas MUpaMuIa 2) rekcaroHaJjibHas Ipu3ma
3) TeTpasip 4) xy6

6. K 3akpbITBIM (hopMaM oTHOCHTCSH

1) TeTpasip 2) pom06031p

3) rekcaroHajibHasi MUpPaMuIa 4) rexcaroHaibHas pu3Ma

7. K npocTbiM ¢gopMaM OTHOCUTCS
1) pomOuueckuii 1oaeKa’ap

CoBpeMeHHas



2) rekcaroHajibHasi TUpamMuaa

3) xoMOMHaLUs TETPAaroHaIbHON NPU3MBbI C TMHAKOUIOM
4) koMOMHAIMS TeKCArOHAIBHOM MPU3MBI C OUIUPaMUION
8. K kyOnueckoii CHHTOHUM OTHOCHTCHA

1) Terparnp 2) rexcaroHajibHas Nnupamuia
3) TeTparoHanbHas OunupaMuga 4) pomOuueckas mpuzMa

9. K rekcaroHa/ibHOii CHHTOHMHM OTHOCHUTCS

1) rekcaroHaibHasi TUpaMuIa 2) TeTparap

3) TerparoHanbHas OunupaMua 4) TpuroHanpHas npuMa
10. K TeTparoHa/JibHOM CHHTOHUM OTHOCUTCS

1) TeTparonanbHasi OunupamMua 2) TeTpa’ap

3) rexcaroHanabHas IUpaMuaa 4) rekcaroHaJibHas pu3Ma
11. YcTaHoBHUTE COOTBETCTBUE MEKIY BUJIOM CUMMETPUHU U MHOTOTPAaHHUKOM
1 LALSPC A TpuroHanbpHas OuUNIMpamMuIa

2 L¢6L,7PC b: pomOudeckuit qomexa’ip

3 L:3L,4P B: terparonanpHas bunupammuaa

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

12. Touku pemeTku, COOTBETCTBYOIIKE JTHO0 HEUTPATLHBIM aTOMaM, JTU00 3apsKeHHBIM HOHAM
WM TpyIIaM aToMoB (MOJIEKyJIaM) B KpUCTaJlJIe, Ha3bIBAIOTCS

Bapuant Ne2
1. Buag cummerpun L;3L,4P nmeer
1) koMOMHALMs TPUTOHATILHON TPU3MBI C TMHAKOMIOM
2) KOMOMHALMS TPUTOHAJILHOM MPU3MbI U OUIIMpPaMUIbI
3) TpuroHanbHas mpuzMa
4) TpuroHagbHas NUpaMuIa
5) TpuronanbHas OunupamMuIa
2. Bua cummertpuu Lc6P umeer
1) rexcaroHajibHast mpu3Ma
2) rekcaroHaJbHasi IupamMuaIa
3) rekcaroHanpHasi OUIMUpamMuIa
4) KoMOUHAIMs TeKCaroHaJIbHOW MPU3MBI C TUHAKOUIOM
5) xoMOMHaLUs TeKCaroHaJIbHOM MPU3MbI U OUITUPAMHU/IBI
3. K Hu31iei KaTeropuu OTHOCUTCH

1) pomOuueckas nupamuaa 2) TeTpa’ap

3) TpuroHajgbHas MpU3Ma 4) xky0

4. K BbICHIEH KATErOPUU OTHOCHTCH

1) TeTpasip 2) poMOWYeCKHUi 10aeKadIP
3) rexcaroHajibHasi MUPaMH/a 4) rekcaroHajabHas IpU3Ma

5. K cpenHeii kKaTeropuu OTHOCHTCH

1) rekcaroHasibHasi MUpaMuIa 2) NUHAKOU]T

3) mudap 4) ky6

6. K oTKpBITBIM (pOopMaM OTHOCHTCS

1) rekcaroHaibHasi TUpamMuaa 2) rekcaroHajibHasi Ipu3Ma

3) Terparap 4) TpuroHanpHasi OunMUpamMmuaa

7. K 3akpbITBIM (pOPMaM OTHOCHTCS



1) pomOuueckas 6unupamuaa 2) TeTparoHajibHas Ipu3Ma

3) rekcaroHajibHasi UpaMuIa 4) pomOunyeckas npusma

8. K xyOnueckoii CHHTOHHH OTHOCHTCS

1) pomOuueckuii noaexa’ap 2) rekcaroHaJibHasi TupamMuaIa

3) rekcaroHajibHas Ipu3Ma 4) pombuyeckast Ounupamuga

9. K TpMroHaibHOM CHHTOHUM OTHOCHTCH

1) TpuronanpHas npusMa 2) TeTpas’ap

3) rekcaroHajibHasi MUpPaMUIa 4) TeTparoHanabHas Ounupamuaa
10. K pom0u4ecKkoil CHHTOHMH OTHOCUTCH

1) mudap 2) TeTpa’rap

3) rekcaroHajibHasi UpaMuIa 4) TpuroHasbHas nmpusma

11. YcraHoBHUTE COOTBETCTBUE MEKY CHHTOHUEH U HAJIMYNUEM OCEH CUMMETPUU
1) rekcroHasibHasi CHHTOHUS AL,

2) TeTparoHajgbHasi CHHTOHHS b L4

3) TpuroHajgbHasi CHHTOHHS B Ls

4) pomOudeckasi CHHTOHUS I'L;

12. Hayka — o kpucrajuiax

Jlabopamopnas paooma 1
OmnpenesieHne XapaKTePUCTUKN MHOTOTPAHHUKOB

B mpupoaHoit cpeme cpenu MUHEpaIoB MpeodIafal0T MHHEpabl KPUCTAUIMYECKOTO
cTpoeHus. MHorue MuHepansl Ojarogaps 3aKOHOMEPHOMY pACIIOJIOKEHHIO aTOMOB 00pa3yroT
XOpOIIO BBIPaKEHHBIE MIPUPOJIHBIE MHOTOTPAaHHUKN — KPUCTAILIBL.

Cpenu MHHEPAJIOB KPUCTALTMYECKOTO CTPOSHUSI OOHAPYKUBACTCS CUMMETpHs. B oTimume
OT CHUMMETPHH B KHUBOU MPUPO/I€ OHA HA3bIBAETCS KPUCTAJUIMUECKON CUMMETpHE.
Haubornee oTU4ETIMBO CUMMETpHUsSI KPUCTAJUIOB OOHAPYKUBAETCSI B UX T'€OMETPHYECKOH (opme.
Hannuue cummeTpun B KpHCTajulax JETKO 3aMETUTh, €Ciu: 1) paccedyb MUHEpPA MIOCKOCTHIO, 2)
BpalllaTh €ro BOKPYT ONPEIEIEHHON OCH, 3) CONOCTaBUTh PACIIOIOKEHUE IJIEMEHTOB OIPaHUYECHHUS
KpucTalia (rpaHel, pedep, YIiioB) OTHOCUTEIHHO TOYKH, JIEKAIIEeH B LIEHTPE KpUCTAILIa.

Jannast paszpaboTka mpecieayeT Leidb HayYUTh CTYACHTOB OIPEAEISATh SJIEMEHTHI
CUMMETPUHU KPUCTAJIIOB U TIO UX COBOKYIHOCTH — BUJ] CHMMETPHH.
Paboma c nabopom makemos Kpucmannios:

1. Onpe;[eneHI/Ie Ha MAaKETC HAJIMYUA UJIIN OTCYTCTBI/DI I_ICHTpa CI/IMMeTpI/II/I KpI/ICTaHJIa " 3aIIUChb
ero o0o3HaueHus — «Cx».
2. Omnpenenenue oceil CHMMETPUN U HX MOpsaka. Hampumep, ocu cuMMeTpuu 2-ro TOpsAKa

0003Ha4a0T L, W MOJACUYUTHIBAIOT WX KOJIMYECTBO. TO Ke CleIyeT CAelaThb B OTHOIIEHWH Ocei
cummeTpuu 3-ro, 4-ro u 6-ro nopsakoB (Ls, Ls, Le), Hanpumep: L¢, 413, 3L, u T. 1.

3. OnpeneneHre Ha MakKeTax KPUCTAUIOB IUIOCKOCTH CUMMETpHUH. [I1OCKOCTH cuMMmeTpuu
0003HaYaroT 3arjJaBHON OYKBOM JaTHHCKOTO ajdaBuTa «Py, MOICUUTHIBAIOT UX 00IIEe KOJINIECTBO
Y 3alIMCBIBAIOT B T€Tpajib, Hanpumep: 2P, 9P, 6P u T. 1.

[Tocne onpeneneHus BCEX EMEHTOB CHMMETPUH B MaKeTaX KPHCTAJIOB 3alKCh O0IIei (hopMyIIbl

Kpuctaiuia, Hapumep: L,2P unu 3L,3PC.

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

5. Omnpenenenrue mpocThix (GOpPM KPHUCTAIOB CEMU CHHTOHMNA. (IIpocTasi WM KOMOWHAIMS;
OTKpBbITasi UJIM 3aKphITasi)

6. OrnpesielieHre CHHTOHUY U KaTeropuu 1o Tabaunam 1 u 2

7. 3anonHenne TaOIUIbI



Ne HasBanue Bun cummerpun | @opma Cunronuns | Kareropus
MHOI'OrpaHHHUKa
IIpunoxenue:
Tabnuma 1. 32 Buna cuMmmeTpun
Kare-
CHHroHMH Bunel cummerpun
ropun
1 2
TpyknuHHAS
C
s 3 4 5
E MOHOLMKJIMHHA ST
= P L’ L’PC
T
6 7 8
Pom6Gmaeckast 2 2 2
L*2p 3L 3L3PC
9 10 11 12 13
Tpuronamshas | 3
; Lc L*3p L’3L’ L’3L3PC
S 14 15 16 17 18 19 20
g TerparonanbHas
S Lt L'pcC L'4p L'ar? L*4L’spC Li=L>  |Luc=L%2L%2P
21 2 23 24 25 26 27
T'excaronanbHas p
L L°pC L%P LoL’ L°6L’7PC Li=L'P  |Li3L’3P=L"3L4P
5 28 29 30 31 2
E Ky6maeckas
A 3ar2 3472 30 201 - 4,302 403,02
4L3L7  |4L3L°3PC [4L°3L°GLigeP  [3L'4L'6L*  [3L*4L’6L’9PC

Tabmuua 2. CpaBHUTENbHAS XapaKTEPUCTHUKA CUHTOHHM

Kareropyum u cMHroHHI
Konmectso BBICIIAS
Cpe}.]Hﬂﬂ KaTeropus HU31Iask KaTCropus
3NIEMEHTOB KaTeTropHst
CHUMMETPHI TPHrOHaIb [ poMOHdIec
KyOMdecKasi | rekcaroHajbHas |TeTparoHajabHas MOHOK/INHHASI | TPHKIINHHAS
Has Kas
MusnMym bornee omHoit TonbKko 071HAa OCh BBICIIIETO HAUMEHOBAHHS Hwu omHolt ocH BICIIIETO
DJIIEMEHTOB OCH BBICHIECTO HaWMCHOBAHUs .
CHMMETpHH, HaMMCHOBaHMA™* O0653aTeNIBHO NPHCYTCTBYIOT:
HEOOXOMMMBIi 1
JIOCTaTOYHBIH JUIst Gonee L2 wmP |mHeT
OTHECEHUS onmoii L2 3NIEMCHTOB
~ 4
KpHCTaJUla K JaHHOMH L(’ L L3 wi 6oree CHMMETPHH
CHHIOHUH otHoii P
Maxcumym
3JIEMEHTOB
4 3 2, 6 2, 4 3 6 2, 2, 2
CHMMETPHH, 3L"4L76L°9PC L'6L"7PC L4L°5PC  |L'3L73PC| 3L73PC LPC C
BO3MOXHBIH B
Ka’KJ10M CMHTOHUH

IIpakTH4yeckoe 3aaHue J1Jisi IPyNNOBoOi padoThI

I'pynnoBbie npakTHYecKUe 3aJaHUSA:
(paboTa B mapax)

I[1epBblIit 3Tan — chopMyIUpPOBATS.

CTyneHThl caMOCTOSITENIbHO M3Y4aloT JIEKIIMOHHBIE 3allCH U MaTepual JaHHBIA B yuyeOHHKaX,
(bopMyIHMPYIOT CBOM OTBETHI Ha 3aJJaHHBIE BOIIPOCHI.

BTopotii atan — nogenuThes.

CtyneHTbl 00BETUHSIOTCS B Maphl U 10 OYEPeAM NPEACTABISIOT APYT JAPYry CBOU pEIICHUS,
omnpezenss U o0Cykaas Kiacc CMMMETpUH, (opMy, CHHIOHHUIO U KaTErOPUI0 MHOTOTPAHHHUKA.

Tperuit atan — co3garb. CTyIeHTBI BMECTE CO3AAIOT HOBOE PELIECHHE C YYETOM PE3YJIbTAaTOB
00CyXIeHHS, KOTOPOE BKIFOUACT B CEO0s JTyUIITNE UICH.

UYerBepTslil 3TAll — IPOBEPUTb.
PaGotaer Bca rpymma. Heckombko map NpenoCTaBSIOT CBOM OTUET Ha 3aJaHHBIC BOIPOCHI.
OmubKu U CHOpHBIE BOMPOCHI CTAHOBATCS HAyaJIOM KOJUIEKTHBHOTO 0OCYyXJeHHs. Bce cTyneHTb
IIPOBEPSIIOT CBOM PEIICHUS, BHOCST UCIPABIICHUS, TIOSCHEHUS U IONOJTHEHHUS.

Konumponvnas paooma 1.
Bapuant Ne 1



N N R W~

. Onpenenutsb BUJ (Kj1acc) CUMMETPUH, (pOpMy, CHHTOHUIO, KATETOPHUIO TETPAdpa.

. Jloka3aTb, 4TO TPUrOHAJIbHAS OUNTMpaMKIa ABISETCS IPOCTON HOPMOIL.

. C momorsio L, momydnTs npoctyio GopMy, AaTh € MOTHYIO0 XapaKTepUCTUKY.

. JlokazaTp, 94TO TeTparoHaNbHasl OMITUPAMUAA U OKTAYIP OTHOCITCS K Pa3HBIM KaTETOPHSIM.
. Kakue ¢popmbl MOKHO MOTY4YuTh, ecinu qaHbl Le 1 6L,Le.

. CnoxeHue 3J1eMEHTOB CUMMETPHHU. 3-5 Teopema.

. BosmoxHbIe rpany. /IBOMHUKH U 3aKOHOMEDPHBIE CPOCTKH.

Bapuant Ne 2

1. Onpenenuts BUJ (KJ1acc) CAMMETPUH, POPMYJTy, CHHTOHUIO, KATETOPUIO KOMOMHAIIUI
reKCaroHaabHOM MPU3MBbI C TMHAKOUIOM.
2. JlokasaTb, 4yTO KyO sIBiIleTCsl IPOCTON (hOpMOIA.

3. C nomomipio L4 momyuuts mpoctyto Gpopmy, 1aTh e MOJHYIO0 XapaKTePUCTHKY.
4. JlokazaTh, 9TO POMOOIOEKAdIP M OKTAIP OTHOCUTCS K OJTHOM KaTETOPHUH.

5. Kakne hopmbl MOXKHO MOTYYNTh, €ciau Aanbl Ls u PL.

6. Cl0KeHue PJIEMEHTOB CUMMETPUH. 2-1 TEOpEMA.

7. 3akoH nenbix yucen. [lonarue o0 nHAEKCaX CUMBOJIOB TpaHEe.

Tema 2. OcHOBHbIE€ HOHATHS KPUCTAJJTOXUMHUHN

e e Al

—
=)

11.
12.
13.
14.
15.

16.
17.

18.
19

Bonpocwl ona cobecedosanus

I'eomeTpuyeckas Teopus CTPYKTYpbl KpUCTAJLIA.

[ToHsiTHE KPUCTATUIMUECKOU PELIETKH.

Kpucrammueckuii MHOTOIpaHHUK U PEIIETKAa KPUCTAILIA.

Tpancnsumst.

[1;mockue ceTku pemeTKku, UX CHMMETPUS.

14 pemerok bpasa.

IToHsiTHE O KPUCTAIIIOXUMHUUYECKOM AHAIIN3E.

Teopus cTpykTypbl kKpuctamioB demoposa, [llendum.

IlepBbie ompeneneHUss aTOMHBIX CTPYKTYp KpucTamuioB. OmnpeneneHHe MeXIUIOCKOCTHBIX
pPacCTOSIHUM B KpUCTaLIax

.3 mpocTedme CTPYKTYpBl YHCTBIX MeTayuioB. OrmpeneneHue CTPYKTYphl KyOM4ecKoro

KpHUCTaJlIa.
Yucno aToMOB, IpUXoaAMXcs Ha 1 a4ueiky.
Yucno npaBUIIbHBIX CUCTEM TOYEK B CTPYKTYpE.
CrpyKkTypa KpUCTaJlJIa U CTPYKTYPHBIN THIL.
CrtpykTypa anmasa u rpadura.
[Mpocreitmme crpykrypsl coenunenuii Tuna AX: NaCl, CsCI, chanepur - ZnS, BropIur -
ZnS, NiAs, BN.
KoopannannoHHoe 41ciio ¥ KOOPAUHAIIMOHHBIM MHOTOTPAHHUK.
[Tpocreiimue cTpykTypsl coenuuennid Tuna: AX,, A,X: ¢mwoopur - CaF,, pyrun — TiO, ,
kpuctobaut — Si0,, CO,, muput- FeS,.
Knaccudukanus crpykryp mo KY.
CtpykTypsl ¢ mapamerpaMu © 0e€3 TmapamMeTpoB. BpIUHCIEHHE MEXaTOMHBIX
pacCcTOSHUI 1 BaJICHTHBIX YTJIOB B CTPYKTYpax.

Tecmogulii KOHmMpPOb
Bapuant Nel

1. Koopanuaunonsnoe 4uciio (6, 3) nmeer

1) pytun TiO, 2) xpucrobomut SiO,
3) yrnekucnsriii raz CO, 4) nuput FeS,



2. KoopauHanmoOHHBIH MHOTOTPAHHUK KY0OOOKTA3Ap HMeeT

1) cepebpo 2) anma3s 3) chanepur 4) kamuit

3. Meab umeet siueiiky bpasa

1) npuMUTUBHBIN KyO 2) 6a301eHTPUPOBAHHBIN KyO

3) rpaHeneHTPUPOBAHHBIN KyO 4) rexcaroHaJbHYO

4. JIBe npaBUJIbHbIE CHCTEMBI TOYEK IKBHBAJIEHTHBIE APYT IPYry uMeeT

1) rpadur 2) xJIopun 1e3ust

3) apceHu HUKeIs 4) canepur

5.4 atoma Ha oIHY AYeiiKy UMeeT

1) maruuit 2) miatuHa 3) muThit 4) anmas

6. ®opMyJIbHYI0 eIMHUILY PABHYIO 4 HA OJIHY siYeiiKy nMeeT

1) xnopua HaTpus 2) XJ0pu He3us

3) autpua Oopa 4) dmroopur

7. CJ0MCTY10 CTPYKTYPY MMeeT

1) canepur 2) rpadur 3) noam KaaMHust 4) muput
Bapuant Ne2

1. Koopannanuonnoe yucio (4,2) umeer

1) pytun TiO, 2) xpucrobomut SiO;

3) yraekucinerit raz CO, 4) muput FeS,

2. KoopauHanmoHHBIH MHOTOTPAHHUK IeKCArOHAJbHBIH Ky0OOKTasAp HMeeT
1) cepebpo 2) anmMmas 3) Mmaruui 4) xanuit
3. a-kesie30 umeeT sieiiky bpasd

1) npUMHUTHBHBIN KyO 2) 6a301eHTPUPOBAHHBIN KyO

3) rpaHeneHTPUPOBAHHBIN KyO 4) rexcaroHaJibHYO

4. JIBe npaBUJIbHbIE CHCTEMbI TOYEK HeIKBHBAJIEHTHBIE APYT APYyry HMeeT
1) rpadur 2) xJIopun 1e3us

3) apceHup HUKeEIs 4) cpanepur

5. 6 aToma Ha o/IHY siYeiiKy HMeeT

1) maruuit 2) miatvHa 3) nuTuit 4) anmas

6. ®opmMyIbHYIO eIMHMIY PaBHYIO 1 Ha 0IHY siueiiKy uMeeT

1) xmopuza HaTpust 2) xJIopuJ 1e3ust

3) autpua Oopa 4) dmroopur

7. CJ10MCTYI0 CTPYKTYPY MMeeT

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

IIpakTH4yeckoe 3aanue J1Jisi IPyNNOBoOi padoThI
I'pynmnoBble MpakTHYeCKHE 32 JAHUS:
(paboTa B rpynmax 1o 3-4 yemoBeka)

JIOKJIa{YMKH [TPEJICTABISAIOT OCHOBHOM JJOKJIa/1 [0 CBOEMY BOIIPOCY:
1. Teopus cTpykTyphl kpucramioB denoposa
NIEpBOE ONpEEICHNE aTOMHBIX CTPYKTYpP KPUCTAJIIOB
TPH NPOCTENHIINE CTPYKTYPbl YUCTHIX METAJIJIOB
CTPYKTYPHBIH THII IPOCTHIX BEIIECTB
CTpyKTypHBbIN Tun Bemects tTuna AX, AX,, A,X
Jloka4uK 0OOCHOBBIBAET CBOIO MO3UILIHUIO.
CoaokjagunuK OTBEYAE€T HAa BONIPOCH! MPEICTaBUTENIEH APYTUX TPYMI M0 MPEACTABIECHHOMY
JIOKJIa/ly, OTCTauBaeT MO3UILINIO CBOEH IPYIIIBL.

R



OnmoHeHT KpaTKO MEPECKa3bIBACT IMO3MIMIO JOKJIAJAYUMKA U3 JAPYrOM TPYyMIbl, HAXOAUT €€
ySI3BUMBIE, CTIOPHBIE MECTa WIIM OIIMOKH, 33a7a€T BOIIPOCHI MIPEICTABUTENSIM JIPYTHX TPYIIL.
JKCHEPT OIICHUBAET PabOTy KaXKJOTO yYaCTHUKA.

Jlabopamopnan paboma 2
Omnpenenenue CTPYKTYP NPOCTHIX M CJI0KHBIX BellleCTB
Cooeporcanue pabomui.

1. Ornucath CTPYKTYpBhl IPOCTBIX BEHIECTB (TUIl PEHIETKH, YKCIO aTOMOB Ha OJIHY SUEHKY,
KOJIMYECTBO MPABWIBHBIX CUCTEM TOYEK (MX 3KBUBaJIEHTHOCTH), KU, KM, Tpancsius):

Meb, 0-)KeNe30, MarHui, ,rpaduT, anmas.

2. Onucarp npocTeiiine CTpyKTypbl coenauHeHud tuna AX (TUI pemeTKH, YHCio
GOpMyJIBHBIX E€OMHMII Ha OJHY SUEHKy, KOJIMYECTBO NPABWIBHBIX CHCTEM TOYEK (KX
skBUBajeHTHOCTD), KU, KM, Tpancnsuus):

NaCl, CsClI, cdanepur - ZnS, BropuT - ZnS, NiAs, BN.

3. Onucarh npocrelnine CTpyKTypbl coenuHeHuil tumna: AX,, A,X (TUN pEHIeTKH, YUCIIO
GOpMyJIBHBIX E€OMHMII Ha OJHY SUEHKy, KOJMYECTBO NPABWIBHBIX CHCTEM TOYEK (HUX
skBUBajeHTHOCTD), KU, KM, Tpancnsuus):

dbmooput — CaF,, pytun — TiO,, kpucrobanut — SiO,, CO,, nuput- FeS,

4. Onwucanue 0popMHUTH BUJIE TAOTUIIBI

Tema 3. ®akTophl, ONpeaeIsIONIAe CTPYKTYPY KPHCTAJIOB
Bonpocul ona cobecedosanusn

@DaKTOpBl, ONPEAEIAIOINE CTPYKTYPY KPUCTAIIOB!

O¢ddexTuBHBIE painyChl HOHOB.

OmnpeneneHne HOHHBIX U ATOMHBIX PaJInyCOB.

3aKOHOMEPHOCTH B N3MEHEHUHN MOHHBIX PAJNYCOB XUMHYECKUX 371eMeHTOB B [1C.
I"'eomeTpuyeckue npeaenbl yCTOMYUBOCTH CTPYKTYP ¢ pasnnyHbiMu KY.

[Tonspuzanuss HOHOB, KOAIPGUIHUEHT AePOPMUPYEMOCTH: 3aKOHOMEPHOCTH B H3MEHEHUU
NOJIIPU3alMOHHON akTHMBHOCTM HMOHOB B lIC, BimsgHme nonspusanuu Ha 3HadeHne KY B
KpHUCTaJUIaX U UX CTPYKTYpY.

7. 3aBHCHUMOCTb pa3MEPOB aTOMOB U MOHOB B KpUcTaiuiax oT KUY, cTpyKTypHBIi TUII IEPOBCKUTA.
CI10uCTBIE CTPYKTYPHI.

9. BnusgHue nonspu3anuyu Ha CTPYKTYpPY KPUCTAIUIOB, IpaBuiIo ['onpAmIMuTa.

A

*

Tema 4. Tunbsl XUMHYECKHUX CBsI3eil B KpUCTAJLIAX
Bonpocel ona covecedosanusn

1. Tumbl XUMHYECKUX CBSI3€HM B KpUCTAJLIAX.

2. WonHas cBsi3b. CTpoeHHE MOHHBIX KPHCTAUIOB. DHEPrus pemIeTKH HOHHBIX Kpuctamios (I

HoBukoB «OCHOBBI 001IIEH XUMUNY).

3. KoBaneHTHas CBS3b:

4. CrpyKTypa MpOCTBIX BEIIECTB € KOBaJIeHTHOU cBsi3pio. IlpaBuno KOwm-Pozepu. IlposiBienue
XapaKTEepPHBIX CBOWCTB KOBAJCHTHOMN CBS3M B KpHUCTaIaX (HACHIIIEHHOCTh, HAMIPABIEHHOCTh U
T. 1.).

5. Crpykrypa OuHapHblx U Ooyee CIOXHBIX coenuHeHud. IlpaBuino  oOGpaszoBaHMs
KPUCTAJUTMUECKUX CTPYKTYP CJI0KHOT'O COETUHEHUs ¢ KoBaJleHTHOH cBs3bio (IIupcon, 1964).

6. Cucrema TeTpa’pUUYECKUX KOBAJIEHTHBIX PaJANyCOB. 3aKOHOMEPHOCTH B

W3MEHEHUU KOBAJICHTHBIX paamycoB 3iieMeHToB B [IC. I[lonstue o Ban-mep-BaanbcoBoi cdepe.

Ocrarounas (Bau-aep-BaaibcoBasi) CBsI3b B KpUCTAJUIaX. DHEPrusl peleTku KpucTtauia ¢ Ban-nep-
BAAJIbCOBOM CBA3BIO.
7. Mertamnuueckas cBsizb. E€ XapakTepHble CBOMCTRBA.



9

10.

11
12

13.
14.

15

30HHas TEOpUs KPHUCTALUIOB C METAJUIMUECKON CBA3bI0. OHEPreTHUYECKUH CHekTp B Me
KPHUCTAJUIAX.

Hexortopsie ¢puzndeckue cBoiicTBa Me B cBeT€ 30HHOM TEOPHH.

OHeprus pemerku Me kpucrauia.

. SHCKTpOHHaH OMUCCHUA TOTPAHUYIHOT'O CJI0 Me.
. HpOMe)KYTO‘—IHBIe THIIbI CBsI3CII: BOOOpOgHAasd, MOHHO-KOBAJICHTHAasA, KOBAJICHTHO-

METaJIIINYECKasl, HOHHO-METaJlIINYeCcKasl.
[TomynpoBOTHHKH.
I'eomeTprueckuii XxapakTep CTPYKTYpBHI.

. l'omoecMuueckne u reTepoIeCMUYECKHE CTPYKTYPhl KpUCTaslIa.
16.
17.
18.

CTpyKTypHBIE MOTHUBBI: KOOPAMHALMOHHBIN, OCTPOBHOM, LIETIOYEYHBIM, CIIOUCTBIN, KAPKACHBIM.
Teopus MIIOTHENIIEN YITAKOBKH B KPUCTAJLIE.
Onucanne KpUCTANINYECKUX CTPYKTYP, IOCTPOEHHBIX 10 3aKOHY IUIOTHEHUIIEH YIIAKOBKH.

Tema 5. 3aBUCUMOCTH (PU3HKO-XUMHYECKHUX CBOMCTB KPUCTAJJIOB OT UX CTPOCHUS

Bonpocul ona cobecedosanusn

1. Kak u nouemy OynyT U3MEHATbCA ONTHYECKUE CBOMCTBaA (n, Rm, mpo3payHoCTh) y
kpuctamnueckux BemniectB NaF, NaCl, NaBr, Nal. PacnionoxxuTs B opsiike yObIBaHHS N,
Rm.

2. Kak 1 nouemy OyayT U3MEHAThCS ONTHYECKHUE CBOWCTBA (n, Rm, npo3pauHocTs) y
kpuctaunueckux Bemects NaCl, MgCl, AlCl;, SiCls. Pacnionoxuts B nopsiike yobIBaHUS
n, Rm.

3. Kak u nouemy OyayT U3MEHATHCA ONTHYECKUE CBOICTBaA (n, Rm, mpo3payHoCTh) y
kpuctamnueckux Bemects K,O, K,S, K;Se, K;Te. Pacnonoxuts B nmopsake yoObIBaHUS 1,
Rm.

4. Bnusuue koddpduimenta 1epopMHUPyEeMOCTH Ha ONTUYECKUE CBOWCTBA KPUCTAIIIOB.

Kak 1 mouemy OyayT U3MEHSATHCS ONTUYECKHE cBOMCTBA (n, Rm, npo3payHocTh) y

Kpuctamunueckux Bemiects MgS, BaS, CaTe, CaO. Pacnonoxuts B mopsijke yObIBaHUS n,

Rm.

6. OObscHUTE HAOII01aEMYIO0 3aKOHOMEPHOCTD:

LiI Nal KI Rbl  Csl
11 10 7,6 6,5 1 $7
pPacTBOPHMOCTSB

7. Lil, NaBr, Nal, LiCl otnu4aroTcst 10cTaTO9HO OOJIBIIION PACTBOPUMOCTBIO, OOBSICHUTH 3TOT
(baxT ¢ TOYKHU 3pEeHUs NPeIEIbHBIX OTHOLICHUI PayCOB HOHA, YUUTHIBAS, UYTO BCE OHU
KpUCTAJUIU3YIOTCs B cTpykTypHOM Tune NaCl.

8. KF, RbF, CsF kpucramnusyrorcs B ctpykrypHoM tune NaCl. OObsCHUTE C TOUKU 3pEHUs
IpEeJIeIbHBIX OTHOLIEHHUH I,:Tx UX MOBBILIEHHYIO PACTBOPUMOCTb.

9. Kak 00BsCHUTB TaKyt0 3aKOHOMEPHOCTb B U3MEHEHUU PACTBOPUMOCTH:

NaF AlCl; TiCly
1,0 6,0 XOPOIIO PaCTBOPUM

10. Kak 00BsCHUTH 3aKOHOMEPHOCTH B U3MEHEHUHU PacTBOpUMOCTH cyibdaTtoB Ca, Sr, Ba?

CaSOq4 SrSO, BaSO,

N3MCHCHHUC PAaCTBOPHUMOCTHU

9]

\4

Konumponvnaa paboma 2.
Bapuant Ne 1

Paccunrats sHepruro kpuctaymmyeckon pemerku (mukn bopua-I'abepa) CaCl,.
OGoCHOBaTh KOOPAMHALIMOHHBIE 4mciaa Sn’" u Sn*' B MX XIOpHIOHBIX KOMILIEKCaX B
KPUCTALTMYECKOM COCOTOSIHUU.

N —



3.
4.

[TpoBepuTh cripaBeNIMBOCTH MpaBuia [Iupcona mis kpuctania canepura ZnS.
Kak 00BbICHUTH 3aKOHOMEPHOCTH B MI3MEHEHUU pacTBOpUMOCTH cynbdartoB Ca, Sr, Ba?
CaSO4 SrSO4 BaSO,

[
»

HN3MEHECHHUE PACTBOPHUMOCTHU
5. Oxapakrepu30BaTh CTPYKTYPHBII THUII pyTHiIa

(98]

5.

Bapuant Ne 2
l.Paccunrarh 3HEPruI0 KpPUCTAIIIMYECKONW PpEHIETKH, HCXOAS U3 3JIEKTPOCTaTHYECKOU
MoJeu Juisi KpuctaiioB NaBr.
O6GocHyiiTe KOOpAUHALIMOHHBIE Yncia Hg”" B GPOMUIHBIX KOMIUIEKCAX B KPUCTAUTMIECKUX
COCIMHEHUX
[TpoBepuTh cripaBeIMBOCTH MpaBuia [lupcona mis kpucramia chanepura FeS,.
Kak 00BsICHUTB TaKylO 3aKOHOMEPHOCTb B U3MEHEHUU PACTBOPUMOCTH:
NaF AlICl; TiCly
1,0 6,0 XOpOIIIO PAaCTBOPUM
OxapakTepu30BaTh CTPYKTYPHBIN THII ajiMa3a.

Tema 6. CTpoeHHe peajlbHOT0 KPUCTAJLIA

© N U AR

10.

11.
12.
13.

1.
2.

Bonpocul ona cobecedosanusn
[ToHsITHE O KPUCTALTUIECKUX U aMOP(HBIX TellaX U O CTENIEHU YIIOPSTI0UYESHHOCTH.
OTKJIOHEHUS BHEITHEH (POPMBI KPUCTAIUIOB OT UJICATBHBIX TEOMETPUUYECKUX 3aKOHOB.
Toueunble ne(hEeKTH B METAJUTMUECKUX KPUCTAIIAX.
Toueunble neeKThl B MOHHBIX KPUCTAJIIAX .
Toueunble neeKTH B KPUCTAUIAX C KOBAJIGHTHBIMU U BaH-/I€P-BAAIbCOBBIMU CBSI3SIMH.
Toueunsle neeKThl, CBI3aHHBIC C TPUCYTCTBHEM IPUMECHBIX aTOMOB.
[Tonsarue o nucnokauuu. JInHeHas qUCI0KALMs, IPUYUHBI €€ BOSHUKHOBEHHS.
Jucnokanusi BUHTOBas (CriUpaibHas), IPUUMHBI €€ BOSHUKHOBEeHU. KpuBonnHeitHas
JIMCITOKAITHS.
JIB>KeHHEe TUCTOKAITUI ¥ IPUYUHBI 3TOTO SIBJICHHUS.
Brusiare nucnokaiyuy Ha MPOYHOCTh MAaTEPHATIOB U METOIbI OOHAPYKEHHSI T€(PEKTOB
KPHUCTAJIOB.
3aBUCHMOCTH TTOJIYITPOBOTHUKOBBIX CBOMCTB KPUCTAJUIOB OT UX PEaTbHON CTPYKTYPHI.
OrnTruyeckre CBOMCTBA peabHbIX KPUCTAJUIOB.

AHU3aTponus peaqbHbIX KPUCTAIUIIOB.

I'pynnoBoii mpoekT no teme «CTpoeHUe peajibHOr0 KPUCTALIIA)
<<OHpCII€JIeHI/Ie OIITUMAJIbHBIX yCJIOBI/Iﬁ IJId BhIpalllUBaHUS KPUCTAJUIOB U3 BOAHBIX
pacTBopax»

N3yuenne cnocoOOB BBIPAIMBAHUS KPUCTAIJIOB B JIA0OPATOPHBIX YCIOBUSX.
Pa30uBka cTyneHTOB Ha MHHUTPyHnbl (2-3 yenoBeka). @opMHpOBaHHE HOBOTO 3HAHUS,

CBSI3aHHOTO C PELICHHWEM CTYJCHTaMH MO3HABATEIBHOM 3a7[auil 10 BHIOOPY ONTHMAJIBHBIX YCIOBUH
JUIs BBIPALMBAHUSA KPUCTAJUIOB PA3IMUYHBIX COJEH W3 BOAHBIX PAcTBOPOB B JaOOpPaTOPHBIX
YCIIOBUSIX.

3.

3amuTa y4eOHOro MpOeKTa MOCie MPOBEICHUs J1a00paTOPHOU paboTHI.

Jlabopamopnas paboma 3
BoipamuBanusi KPUCTANJIOB U3 BOJHBIX pacTBOpPax



1.

[lo crnpaBOYHHMKY OIPENCIUTh PACTBOPUMOCTh BBIOpaHHOM coiaM (Hpu  BHIOPAHHOI

temriepatype, Harpumep 60 ‘C, coriiacHO IPOEKTY).

NN W

B3BecuTh HaBeCcKy 1Sl IPUTOTOBIIEHUS HACBILIEHHOI'O PAcTBOPA.

Pacrepets conb B CTyIKe.

IIpuroToBUTH HACBILIEHHBIA PACTBOP.

OtdunbTpoBaTh NPUTOTOBIEHHBIA PACTBOP B €eMKOCTD I BHIPALMBAHUS KPUCTAJLIA.
OnycTuTh 3aTpaBKy, BBIOPaHHYIO COIIACHO MPOEKTY.

[TocTaBUTh €MKOCTh B YCJIOBHS COOTBETCTBYIOUIME MPOEKTY JUIsl BhIpAIIMBaHUs KpHCTasia

(Temmepartypa OKpyKaroliei cpeibl, OCBEIIEHHOCTh U T.J1.).

8.

JlaThb XapakTepUCTUKY BBIPAILICHHOMY KpHCTaly. TeopeTndecku 0OOCHYyHTe OTKIOHEHHE

BHEIITHEH (bOpMI)I PEAIBHBIX KPUCTAJUIOB OT HACATIbHBIX T'COMETPHUYCCKUX 3aKOHOB.

Tema 7. Kpucrasmnoxumnyeckue 3aKOHOMEPHOCTH B NEPUOAUYECKON cHUcTeMe

Bonpocwl ona covecedosanusn

Kpucrannnueckue CTpyKTypbl UCTHHHBIX MeTayuloB. Hambonee pacrnpocTpaHEHHBIE THUIIBI
CTPYKTYpP METaJLIOB.

OCOOEHHOCTH CTPYKTYPHBIX THUIIOB .

Kpucramiueckue cTpyKTypbl 2JIeEMEHTOB IaBHbIX noarpynmn [V-VII rpynn. Ipasuno FOm-
Po3zepu 1 KOOpAMHALIMOHHOE YUCIIO ATOMOB B 3TUX CTPYKTYpaXx.

Kpucraniuueckue cTpykTypbl MeTauinueckux 3iaemeHToB II1A u IVA rpynm.
Kpucrannmueckue cTpyKTypsl 0J1arOpOIHbIX Ta30B.

Kak pacrpenenstoTcst 2JIEMEHTHI 110 MOATPyNIaM B NEPHOAMYECKON CHUCTEME C Y4ETOM HX
KPUCTAJUIOXUMHYECKUX CBOUCTB?

. KakoB npuHuun kinaccugukanuy OMHapHBIX U 00JIee CII0KHBIX COEIMHEHUN C TOUKHU 3PEHUS

KPUCTAJUIOXUMHHU?

Tema 8. XuMusi HeOpraHu4ecKuX coeTUHEeHU

0 ®© N o U

Bonpocul ona covecedosanusn
PaccMoTpeTh BO3MOXKHBIC BApUAHTHI (TTOAXO0/IbI) KIIAaCCU(PUKAINY OMHAPHBIX COCTUHCHHIA.
Kak xnaccuduuupyrotcs TpoitHbie U 60siee CI0KHbIE HEOPTraHMYECKUEe COeTMHEHUS C TOUKU
3peHUs] KOOPAMHALMOHHBIX YHCENl aTOMOB, KOMILJIEKCOB-PaUKaIOB, CAMMETPUU?
IIpaBuno [lonuHra nis CTpYKTYp HOHHBIX KPHUCTAJIOB.
Kpucramioxumudeckre 0COOCHHOCTH CTPYKTYP C MPEUMYIIECTBEHHO KOBAJICHTHBIM THUIIOM
CBSI3H.
OCOOEeHHOCTH CTPOEHUS CUJIMKATOB PAa3HOTO TUIIA.
Bakneiilme KaTHOHBI M aHUOHBI B CUJIMKATAX.
B uem cyTh siBneHust nzoMmopdpusMa B CHIIMKATaX, MPUIUHBI €70 BOSHUKHOBEHHUS?
3aBUCHUMOCTh (PU3NYECKUX CBOMCTB CHIIMKATOB OT UX CTPYKTYPHI.
Oco0eHHOCTH KPUCTAJUTMUECKUX CTPYKTYp 60opatoB. Kpucramioxumuyeckas
Kaccugukays 0opaTos.

Tema 9. KpucrauioxuMusi OpraHm4eckux coeuHeHnn

Bonpocul ona cobecedosanusn

1. KosaneHntnsle n Ban-nep-BaanbCcoBbel pagnychl HEMETAUIMYECKUX 3JIEMEHTOB.

2. CrpoeHue MpOCTEHIINX MOJIEKYJI U KOMIUIEKCHBIX HOHOB. BaneHTHbIE yIUIbL.



3. IlpumeHeHMe NpUHIMNA IUIOTHEHIIMX YHAKOBOK K MOJIEKYJISPHBIM Kpuctamaam. Cummerpus
MOJIEKYJISIPHBIX KPUCTAJIIOB.

Crpoenue MeTaHa 1 napaduHOBBIX YIIIEBOAOPOIOB.

CrpoeHne OpraHuuecKuX COeIMHEHNH C HEMOJIEKYJIISIPHBIMU CTPYKTYpaMH.

B uem 0co0eHHOCTh HOHHBIX CTPYKTYpP CO€AMHEHUI 2JIEMEHTOB OPTaHOTE€HOB?

N oo oA

3aBUCUMOCTh XapaKTepa CBSI3M B KPUCTAJLUIAX OPraHUYECKUX COEIMHEHHUM OT MEKaTOMHBIX
pacCTOSIHUM.

8. Kondopmanuu Mosiekya U BIUSHHE KOH()OPMALMOHHBIX HMCKa)KEHUM Ha I€OMETpPUYECKHUE U
DHEPreTUYECKUE ITapaMETPhI CI0XKHBIX OPTraHUYECKUX MOJIEKYII U KPUCTAJUIOB.

ITepeyenns BOpoCoB U 3aaHNii, BBIHOCHMBIX HA JK3aMeH
. Onpenenutsb BUI (Ki1acc) CAMMETPUH, GOPMYJTy, CHHTOHUIO, KATETOPHUIO OKTa3/pa.
. Kakue ¢popmbl MOKHO MONTy4HTh, €ciiu JaHbl L u PLs.
. Jloka3zaThb, 4TO TETpa’Ap SABISAETCS NPOCTON GOPMOIl.
. Kakue ¢popmbl MOKHO MONTy4YuTh, €ciiu JaHbl Le u PLe.
. C momomsio L4 momyunts npoctyro GpopMy, 1aTh €i MOTHYI0 XapaKTepPUCTHKY .
. JlokazaTb, 4TO poMOnYecKas U TeTparoHaJIbHas MPU3Ma OTHOCUTHCS K Pa3HbIM KaTerOPHSIM.
. lokasatb, 4yTO Ky0 siBisieTcs: mpocToi (hopmMoii.
. Kakue ¢popmbl MOKHO MOTY4YHTh, eciiu JaHbl Le 1 6L,L.
. Onpenenuth BU (KJ1acc) CAMMETpUH, (hOPMY, CHHTOHHIO, KATETOPUI0 pOMOOI0IeKadAPa.
10. [loka3ate, 4TO TpUrOHAJIbHAs OUIIMpaMKJIa SBJISETCS MPOCTON (HOPMON.
11. C nomompto 2L; moyuuTh IpOCTyto GopMy, 1aTh €il MOTHYIO XapaKTePUCTHKY.
12. Jloka3ate, 4T0 pOMOOAOAEKASAP U OKTA3AP OTHOCUTCS K OJJHOM KaTETOpHH.
13. Onpenenuts Bu (KJ1acc) CUMMETPHUH, (POPMY, CHHTOHHUIO, KATETOPHIO TETPAdIpa.

O 00 1N DN K~ W —

14. JlokaszaTh, 4TO TpPUTOHA/IbHAsA, TETparoHajbHas M TeKCaroHaJbHas MUPAMHJIbI OTHOCATCS K
OJHOU KaTeropuu.
15. Jlokazate, 4TOo poMOHMUYecKas mpu3Ma sBISICTCS MPOCTOU (PopMOii.
16. C momomipio L, momyuuTs mpocTyto Gopmy, 1aTh €il IOJHYIO XapaKTEPUCTHKY.
17. Kakue ¢hopMbl MOXKHO MOTyYUTh, €CIU AaHbI 214, eprneHauKyIspHbie APYT APYTY.
18. Jlokazatp, 4TO TeTparoHajbHas OUMHpaMuAa U OKTad3Ip OTHOCATCS K Pa3HBIM KaTETOPHUSIM.
19. Omnpenenutes BuUA (KJIacc) CHUMMETPUH, (OPMY, CHHTOHHUIO, KaTErOPUIO TE€KCArOHAIbHOM
MUPAMU/IBL.
20. Jlokazatb, 4T0 poMOO0AEKAdAP ABISETCS MPOCTON (HOPMOIA.
21. C nomomipto L,P nomyuuts npoctyto hopmMy, 1aTh € MONTHYIO XapaKTePUCTUKY.
22. Jlokasath, 4YTO OKTadp, TETPAdAP U KyO OTHOCITCS K OJJHOW KaTerOpHuH.
23. Kak u mouemy OyayT HW3MEHSATbCA ONTHYECKHE cBoiicTBa (n, Rm, mpospaunocts) y
kpuctamunueckux BemiectB NaF, NaCl, NaBr, Nal. PacionoxuTs B mopsiike yobIBanus n, Rm.
24, Kak u moueMy OyIyT U3MEHATHCS OINTHYECKHE CBoicTBa (n, Rm, mpo3payHoCTh) y
kpuctaumueckux Bemects NaCl, MgCl, AICl;, SiCly. Pacionoxuts B mopsiike yobiBanus n, Rm.
25. Kak u moueMy OyayT U3MEHSATHCSA OINTHYECKHE CBoicTBa (n, Rm, mpo3payHoOCTh) y
kpucraumueckux Bemects K,O, K,S, K,Se, K,Te. Pacrionoxuts B nopsiike yobiBanus n, Rm.
26. Briusiaue koapdunreHTa 1eopMUpyeMOCTH Ha ONITHYECKUE CBOMCTBA KPUCTAJIIOB.
27. Kak u mnoueMy OyIyT HU3MEHAThCA OINTHYECKHE CcBoiicTBa (n, Rm, mpo3padyHocTs) y
kpuctaumaeckux Bemects MgS, BaS, CaTe, CaO. Pacnionoxuts B iopsike yObiBaHusI n, Rm.
28. O0BscHUTE HAOIIOAAEMYIO 3aKOHOMEPHOCTD:

Lil  Nal KI RbI  Csl

11 10 7,6 65 17



[
»

PAcCmeopuMocmy
29. Lil, NaBr, Nal, LiCl ornu4arorcs 10CTaTO4YHO OOJIBIION PacTBOPUMOCTBHIO, OOBSCHUTH 3TOT
GakT ¢ TOYKH 3pEHUS MpPENeiIbHBIX OTHOLICHUH paAMyCOB HMOHA, YYHUTHIBAs, YTO BCE OHH
KPUCTAIUTH3YIOTCS B cTpyKTypHOM Tumie NaCl.
30. KF, RbF, CsF kpucrammusyiorcs B cTpykrypHoM Ture NaCl. OOBACHUTH C TOYKH 3pEHHUS
MIPEICTBbHBIX OTHOIICHHH ra:rX WX IMOBBIIICHHYIO PACTBOPUMOCTD.
31. Kak 00BSACHUTH TaKyI0 3aKOHOMEPHOCTh B U3MEHEHUH PAaCTBOPUMOCTH:

NaF AlCI; TiCl,

1,0 6,0 XOpOIIIO PaCTBOPUM
32. Kak 00BsSCHUTH 3aKOHOMEPHOCTH B U3MEHEHUHU pacTBOpUMOCTH cylbdaToB Ca, Sr, Ba?

CaSO; SrSO, BaSO,

U3MEHEHUE PaCTBOPHUMOCTH

N
»

33. OxapakTepu3oBaTh CTPYKTYPhI IPOCTHIX BEIIECTB C KOBAJEHTHOM CBS3bIO.

34. OxapakTepu3oBaTh CTPYKTYPHBII THIT ajiMa3a.

35. OxapakTepu30BaTh CTPYKTYPHBIN TUI pyTHIIA.

36. Kakue xoopanHalnoHHbIE YKcia mposBisieT Ni B ero akBakoMIiiekcax. Jlatb obocHoBaHHeE.
37.060cHyiiTe KOOpAMHAMOHHBIE uucia Hg?' B GPOMMIHBIX KOMIUIEKCAX B KPHMCTAJLIMYECKUX
COEIMHEHUSIX.

38. KakoBa 3aKOHOMEpPHOCTh B HM3MEHEHHH CTPYKTYpPHBIX THIOB, KOOPAMHALMOHHBIE YHCIA U
coiict gumoopurta, Ca(OH),, Si0, u CO,. Uem ona oObsicHsieTCS?

39. O06ocHOBaTh KOOPAMHALIMOHHBIE YHCIA Sn* u Sn* B ux XJOPUJIHBIX KOMIUIEKCAX B
KPUCTAJUTMYECKOM COCTOSTHUH.

40. ITpoBepuTs cripaBeAnTuBOCTh npaBuia [lupcona ans kpuctamna chanepura ZnS.

41. Oxapakrepu30BaTh CTPYKTYPHBIN THUII (PIIrOOpHUTA.

42. OxapakTepu30BaTh CTPYKTYPHBIN THII XJIOpHUIA HATPUSI.

43. OxapakTepu30BaTh CTPYKTYPHbBIN THII MarHusl.

44. OxapakTepHu30BaTh CTPYKTYPHBIN THUIl HUKEINHA

45. OxapakTepu30oBaTh CTPYKTYPHBIN THIT KpECTOOAINTA

46. DHeprus kpuctauios ¢ Ban-aep-BaanbcoBol CBA3bIO.

47. Bmustaue 3¢ dexra HOHHOTO SKpaHUPOBAHUS HA CBOWCTBA BEIIECTB.

48. ®axTopsl, BIUSIONINE HA CTPYKTYpy Kpuctamna. [IpaBuno ['ompammMuTa.

49. Kak 00bacHUTE ¢ TOukH 3peHus npaBuwia [onpammuaTa cTpykTypy (piaroopurta v BELIECTB,
UMEIOIINX aHAIOTUYHYIO CTPYKTYPY.

50. CTpyKTypbl OMHAPHBIX U APYTUX COSAMHECHUN C KOBAJICHTHOM CBs3bt0. [IpaBwiio [Tupcona.

51. Ilpumenuts npasuio [Iupcona nus FeS,.

Ta6auna 9 - [IlpuMepsbl 01IeHOYHBIX CPEICTB € KJIIYAMH NPABUJILHBIX 0TBETOB

Ne . Bpems
[IpaBuibHBIN

n/ Tun 3apanus DopMyIMpOBKa 3aJaHUSA oTBET BBITIOJTHEHMS

n (B MHHYyTax)

I1K-3. Cnoco0eH roToBUTH 00BEKTHI HCCICa0BaHUA (BGH_IGCTBa CHUHTCTHYCCKOI'0O U IMPHUPOAHOI'O
IMPOUCXOKACHUA, MATCPUAJIBI 1 Hp) W IPOBOJAUTE MX M3YUYCHHUC IO 3aIaHHBIM MCTOAMKAM

1. | 3aganus 3akpsiToro | Yemanosume I1-8 3
THTIA coomeemcmaue mexHcoy 2-06
CUH2OHUEU U Hanuyuem 3-1
ocetl cummempuu 4—-a
1. rekcaroHasibHast
CUHTOHUS

2. TeTparoHajbHas




NepneHOUK)YIAPHBIX

OTHOCHUTCJIIbHO ITINIOCKOCTHU

Ne . Bpems
[IpaBunbHbII
n/ Tun 3aganus DopMyIHpOBKa 3aJaHUSI oTBET BBITIOJTHEHUSI
1| (B MUHYTaXx)
CUHTOHUS
3. TpUroHanabHas
CUHTOHUS
4. pomOudeckas
CUHTOHUS
A) Lz 6) L4 B) L6 I‘) L3
2. Ykaotrcume npasunvhyio r 2
nOC1e008amenbHOCHIb 0
Hanucamus Kaacca a
cumMmMempuu: B
a) TUTOCKOCTh
0) ochb HU3LIETO NOpSAKa
B) IICHTP CUMMETPUU
I') OCh BBICHIETO MOPsIIKA
3. Hayxa — o kpucmannax KPUCTAJUIOXUMUS 1
4. Kaxyio npocmyro gpopmy 3 5
MOJCHO — NOIYYUMb  C
nomowvio 2x L,
1) pomOuyeckuit
JOJIEKa3 P
2) TeTpadip
3) okrtasap
5. 3ananue Pewume 3a0auy: I'panb 1 5
OTKpBITOTO THNA | [lokadcume, umo | MOBOpauyuBaeM BOKPYT L
MPULOHATIbHASL Ha 120 rpaaycos,
bunupamuda  Aensiemcs | MoiyyaeM rpasb 2. ['pab
npocmoti popMmoti. 2 IOBOPAYMBAEM BOKpPYT
L; na 120 rpanycos,
[OJIy4yaeéM  T'paHb 3.
[Tonyuennyto ¢burypy
[IOBOPAaYMBaeM BOKpYT L,
Ha 180 rpaaycos,
MOJIy4yaeM 3aaHHBIN
MHOTOTpaHHMK. Tak Kak
TPUTOHAITBHYIO
ounupamMuay — MOJYYHIU
u3 OJTHOM rpaHu,
ClIeZIOBATENBHO, 3TO
npoctast opma.
6. Pewume 3aoauy: Ky6 uMeeT BU/T 2
Onpeodenumaw 610 | CHMMETPUH
cumMmempuu, gopmy, | 3L, 4L:6L,9PC, dopma
CUH2OHUIO U Kame2opuio | TIpocTas 3aKpbITasi,
Kyoa. CHHIOHUS  KyOuueckas,
KaTeropusi BeICIIasl.
7. Pewume 3aoauy: I'panp 1 5
C  nomowwio 08yx | oToOpakaem




Ne . Bpems
[IpaBunbHbII
n/ Tun 3aganus DopMyIHpOBKa 3aJaHUSI oTBET BBITIOJTHEHUSI
1| (B MUHYTaXx)
niockocmeu  noaydums | 1, mojiydaeM TpaHb 2.
npocmyio ¢opmy u dame | I'panu 1 u 2 oToOpaxaem
HOIHYIO OTHOCHUTEIFHO IIOCKOCTH
Xapaxkmepucmuky. 2, nonyyaeMm rpanu 3 u 4.
Tak kak poOMOHYECKYIO
OpU3My  TOJNYYWIH U3
OJTHOH rpaHu,
CJIEIOBATEIIBHO, 3TO
mpocTas dbopma.
PombOuueckas npu3Ma
UMeeT BHJ CHUMMETPUHU
L,2P, ¢dopma mpocras
OTKpBITas, CUHTOHUS
poMOunyeckasi, KaTeropus
HU3MIasl.
8. Pewume 3aoauy: 3
IIposepump
Cnpaseou8oCcms
npasuna Ilupcona Ons
Kpucmania noeapenHou
conu
9. 3amanus Buibepume  meckonvko 1,2 8
KOMOMHHPOBAHHOTO | 0M6Eemos. Buo | 1. [Ipu MOBOPOTE
THIIA cummempuu L;3L,4P | nTaHHOTO MHOTOTPAaHHUKA
umeem Ha 360 rpamycoB Mbl
1) KOMOUHAYUsl | BUIAM TIOBTOPEHUE TPAHH
mpueonanbrou npusmel | 3 pasza. CrenoBaTelbHO
¢ NUHAKOUOOM UMEETCSi OCh TPETHEro
2) KOMOUHayus | IOPSAIKA.
MPULOHATLHOU  NpusMbl | 2. [IepnienaukynsipH
u bunupamuosl O TJIaBHOH OCH MOXHO
3) MpUcOHANIbHAsL | TPOBECTH 3 OCHU BTOPOTO
npusma MopsiIKa, KOTOpBIE
4) MPULOHATbHASA | TIPOUIYT 4Yepe3 CEepeluHy
nupamuoa KaXI0ro pedpa U LEHTP
5) MpU2OHAaNbHAs | TIPOTUBOIOIOKHOM
ounupamuoa rpaHu.
Ceoti omeem | 3. Uepes kaxmoe
obocHytime. pebpo TPHU3MBI  MOKHO
MPOBECTH 3  TUIOCKOCTH
cummetrpuu. Eme oany
TUIOCKOCTh MOKHO
MPOBECTH  MapajuieIbHO
MTUHAKOU/IaM, OHa
pa3fenuT MHOTOTPAHHUK
MIOTOJIAM.
10. Buibepume 00UH 3 5
npasuiIbHbIU omeem. | TpuronanbHas,
Kaxas  npusma  He | TeTparoHajbHas u




Tun 3aganusa

DopMyJIUpPOBKA 3a1aHUS

[IpaBunbHbII
OTBET

Bpems
BBITIOJTHEHUSI
(B MUHYTaXx)

omHocumcs K cpeouel

réxkcaroHajipbHass IIPpHU3MbI

Kamezopuu? UMEIOT 10 OJHOH OcH
l)TeTparoHnanbHasi; BBICIIETO  TOpsAKa, a
2)TpUroHajIbHasi; poMmOunyeckass mpuszMa He
3)pombOuueckasi; MMEEeT OCH  BBICIIETO
4)rexcaroHajibHasl. HopsiIKa
OTBeT 000CHYHTE.

7.4. Mertoanueckue MaTepHalibl, ONpeaeJsilOIMe NPOUEAYPbl  OLEeHUBAHHUS

pe3yJabTAaTOB 00y4eHHs MO JMCUUILINHE (MOTYJIIO0)

Taoauua 10 - TexHosiornyeckasi KapTa peMTHHIOBBIX 0QJIJI0B MO JUCHHUILIMHE (MOTYJII0)

No KonnuectBo MakcumaiibHOE Cpok
Kontponmpyemsie .
i/ MEpOTIPUATUN KOJIUYECTBO MPE/ICTaBIICHU
MEPOTPHUITHS
1| / GaIbI OaytoB o
OcHOBHO¥ 0J10K
1. | Tectnl 2 10 [0 PaCIUCAHHIO
2. | JIabopatopHbIe pabOTHI 3 9 10 PaCIHCaHHIO
3. | KonrpoabHbie paboThI 2 12 110 PACTIHCAHUIO
4. | CobecenoBanus 9 9 10 pacnuCcaHuIo
Bcero 40 -
BJok 6onycoB
5. | Hlocewenue 3ansamuii 2 0 PacTIMCAHUIO
6. | CeoespemenHoe 6binoIHEHUE BCEX
. 5 IO PaCHHCaHUIO
3A0aHUll
7. | AkmusHocmov Ha 3aHAMUSX 3 110 pacUcaHuIo
Bcero 10 -
JlonoJTHUTEIbHBIH OJIOK™* *

8. | Orsamen | 50 10 PacIUCaHUIO
Bcero 50 -
UTOIo 100 -

Tadauua 11 - Cucrema mrpadgoB (1J1s1 OTHOT0 3aHATHS)

IlokasaTenn bamn
Onozoanue na 3ansamue 1
Hapywenue yuebnoti oucyuniunol 5
Hezomosnocmo k 3anamiuro 2
Ilponyck 3ansamus 6e3 ysaxcumenbHoOU NPUYUHbLL 2

Tadauua 12 - llkana nmepeBoaa peMTHHIOBBIX 0AJ1JI0B B MTOTOBYK OLIEHKY 3a ceMecTp IO
AMCUHUIIMHE (MOAYJII0)

Cymma 0ajuioB

OueHka 1o 4-0ajUIbHOI IKaje

90-100

5 (OTJIMYHO) |




Cymma 6amioB Orenka no 4-0auTbHOM 1IKaIe
85-89
75-84 4 (xoporo)
70-74
65-69 3
60-64 (YIOBJIETBOPUTEIHHO)
Hwxe 60 2 (HeyJIOBJIETBOPUTEIHHO)

[Ipn peanuzauuu AUCHUIUIMHBL (MOAYJIS) B 3aBUCUMOCTH OT YPOBHSI MOATOTOBJIEHHOCTHU
00y4Jarmuxcsi MOTYT OBITh HCIIOJIB30BaHBI HHbIE (DOPMBI, METOJBI KOHTPOJII M OLICHOYHBIE
CpEnCTBa, UCXOA U3 KOHKPETHOM CUTYyalUH.

8. YAEBHO-METOJUMYECKOE U ”TH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHUILIMHBI (MOLYJIST)

8.1. OcHoBHas uTEpaTypa

l. OCHOBBI COBPEMEHHOTO MaTepUAIOBEACHUS [DIEKTPOHHBIM pecypc]
y4yeOHOe Mmocobue aIg CpeaHUX MPO(PECCHOHANBHBIX W BBICHIUX Yy4eOHBIX 3aBeneHui / C. A.
Houckux, B. H. Cémun; nox obmr. pen. C. A. JloHckux. - 2-e 3., nepepad. u mom. - Mocksa ;

bepnun : Hupekr-Menua, 2020. Pexum JIOCTyTa:
https://www.studentlibrary.ru/book/ISBN9785449905246.html
2. AHann3  CBOMCTB  KpPUCTAIJIOB  (MCCIEIOBATENbCKOE  HANpaBJICHHE)

[DnexTponnsbIid pecype] : meroa. ykazanus / A. II. Ko3mosa. - Mocksa : MUCuC, 2020. Pexum
noctyma: https://www.studentlibrary.ru/book/MISIS-2021080832.html

8.2. lonmosiHuTEILHAS JIUTEPATypPa

3. Eropos-Tucmenko, F0.K. Kpucramnorpadus u xpucramoxumus: omn. M-
BoM oOpa3oBaHus u Hayku P® B kadectBe yueb. mist ctyaeHToB BY3o0B, oOydaromuxcs 1o
cnermansHocTH «I'eonorus»/ FO.K. Eropos-Tucmenko; ITox. pen. B.C. Ypycosa. — M.: KJ1VY, 2005.
—592 c. — ISBN 5-98227-095-4: 558-00:558-00 (23 5k3.)

4, Kpucramnorpadbus u kpucrauioxumus [DIEKTpOHHBIA pecypc]: ydueO.
nocoobue / Kocenko H.®. - HBanwoBo : MBaH. roc. XHM.-TexHOJ. YH-T., 2017. -
http://www.studentlibrary.ru/book/ghtu 038.html (3bC «KoHcynbTaHT cTyieHTa»)

8.3. UnTepHeT-pecypchl, HEOOX0AUMbIE 1JI OCBOCHH S TUCHUIIMHBI (MOIYJIS)

1. OnekTpoHHass OuONMMOTEKa «ACTpaxaHCKUH ToOCylapCTBEHHBI  YHHBEPCHUTET»
cobcTtBeHHOW reHepanun Ha miargopme DBC «Onextponnblii YutansHbiil 3a1 — bubmuoTex».
https://biblio.asu.edu.ru Yuemnas 3anuce obpazosamenvrnoco nopmana AI'Y

2. OnexrpoHHo-6nbaMoTeuHast cuctema (ObC) OO0 «Ilonurexpecype» «KoHcynbTaHT

cTyAeHTa». MHoronpouibHbel 00pa3oBaresbHblil pecypc «KOHCYNbTaHT CTYIEHTa» SBISETCS
AJIEKTPOHHON OMOIMOTEYHONW CHCTEMOM, MNpEeAOCTaBISIONIEH AOCTyNl uepe3 ceTb HHTepHeT k
y4eOHOIl nuTepaType U JONOJIHUTEIbHBIM MaTepualiaM, IpUOOpPEeTeHHbIM Ha OCHOBAaHUM HPSMBIX
JIOTOBOPOB ¢ mpaBooOmagatensMu. Katamor B Hacrosiee BpeMs coAepkuT okosio 15000
HauMeHoBaHUN www.studentlibrary.ru. Pecucmpayus c komnsromepos AI'Y

3. OnekTpoHHass ~ Oubnmoteunas  cucrtema  u3gatenbctBa  FOPAUT,  pasgen
«Jlerenmapupie kHUTHY». Www.biblio-online.ru
4, DnekTpoHHO-0nbnuoteyHas cucrema BOOK.ru

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJINHbI

MarepuanbHO-TEXHHYECKOE oOecriedyeHne y4eOHOW IUCHMIUIMHBI BKIIOYaeT B ce0s
aKaJeMHUYECKYI0 M CHEIHalbHO 000pYAOBaHHYIO aylUTOpUH (71a00paTOpHUIO), TOCKH, MPOEKTOP,


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

IUIa3MEHHYIO TaHellb, KOMIIBIOTEp, IITaTUB, BBITSHKHOM MmIKad, TUIUTKH 3JIEKTPUYECKHUE,
XOJIOIMJIBHUK, HA0Op XUMHYECKHX PEaKTUBOB, HA0Op XMMHUYECKOW MOCY/bl, HarsAHbIE OCOOUs
(KpUCTAJUIMYECKHE PEILIETKH TPOCTBIX M CIOXKHBIX BEIIECTB, MHOTOTPAHHUKH pa3IUYHbBIX
KaTeropuii U CUHTOHUI).

Pabouas mporpamma TUCHMIUIMHBI NPH HEOOXOIMMOCTH MOXKET OBbITh aJalnTUpOBaHa IS
oOydeHus: (B TOM YHCJIE€ C MPUMEHEHHUEM JIMCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUHN) JIUI[ C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pOBBSl, WHBANIMUIOB. Jlist 3TOro tpelyercss 3asiBIECHUE
00y4aromuXxcsl, IBISIONIMXCS JTUAMH C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbBSI, MHBAIHIaMHU,
WIM HX 3aKOHHBIX IIPEACTABUTENEM M PEKOMEHJALUU IICHXO0JIOT0-MEINKO-TIE1arornaecKon
Komuccuu. Jlyis nHBaNUI0B cojepxkaHue padbodeil mporpaMMbl JUCIUILTUHBI MOKET OINpPEAesAThCS
TaKe B COOTBETCTBUH C MHAWBUAYAIBHOM MPOrpaMMoii peabunurtaiiuy nHBIKAA (IpU HAJTMYUH).
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	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 еженедельно 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
	Компьютер, проектор, набор химических реактивов, химическая посуда и оборудование.
	5.2. Указания для обучающихся по освоению дисциплины (модуля)
	5.3. Виды и формы письменных работ, предусмотренных при освоении дисциплины (модуля), выполняемые обучающимися самостоятельно.
	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.
	ПК-3
	ПК-3
	ПК-3
	ПК-3
	ПК-3

	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
	Рабочая программа дисциплины 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. Для инвалидов содержание рабочей программы дисциплины может определяться также в соответствии с индивидуальной программой реабилитации инвалида (при наличии).


